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Attorney Docket No. 43292/339376 BACTERI AL LEADER
SEQUENCES FOR | NCREASED EXPRESSI ON FI ELD OF THE

WO DMBRIGEN This invention is in the field of prPOI/ERIV08/052434

production, particularly to the use of targeting

fo uction of properly processed
%&O\El‘?@éf%‘bcgﬁé\lﬁ %@égﬁﬁg%ﬂ@(@?&)m OF THE | NVENTI ON
More than 150 reconbi nantly produced proteins and

pol ypepti des have been approved by the U S. Food and
Drug Adm nistration (FDA) for use as biotechnol ogy

i andC TR PREL B S AN P RoR e S5k Bl EfPapssion

produced t hrough chem cal synthesis, proteins and

pol ypepti des are nost efficiently produced in |iving
cells. However, current nethods of production of

reconbi nant pr ot ei n%l]ﬁﬂDW‘FﬁﬁE’ I?J\fﬁ tf{bﬁr oduce

i mproperly fol ded, aggregate i'nactive proteins,

and mahis ihygpeisn of inphofieldns praeju Ipf(&iu@ﬁcm pdaticyilarly to the use of

nDdIfI i ons . that are neffi y achi eved usi ng
grpéimatg des et 5Prqrjé'r90rb9%ﬁp SoRTOFERSTGETREABLROteins.
Ires in the formation of inclusion bodies nmade of

aggregated proteins in the cytoplasm which occur when
an excess annuntBACKKthebﬂ)@Ed&ﬂﬁﬂﬁVEeﬁiﬁNthe cel

Anot et R1o R0, LeConbl nant. proteLn B ouet N ke ben

aPRHAEIH} thery. § Oﬂ‘ootdrh%d@irﬁg @&@ﬁﬂmﬁﬁt‘iﬁrﬁdﬂ%) f@ﬁseth@ bidt&dhnology
is that bacterial cytoplasmactively resists disulfide

dored 9nd gagestcs owith akatedr 3gPtie nhmndérltlls elénltimp@rll rprletlét n

262:
e R ProBue spicuml S RoraEEd RO STl 40 Py ices
bRaB6st effic@etig teduiced af ligihs celdy. BlowdPEOP@tdny nfeelode df prRduction
i nactive when produced in bacteria. Nunerous attenpts

RAFeOBEBANRPEIs B hagteriy olkereriedugsriawirnerlyiolged. pesisertey or
|
fuﬁtcg eﬁn@te?ﬁse gﬁﬁrét\a}gy %ﬁgﬁ%@ﬁ%@# rré%fi}ees%ﬁond ?1%&15 that are

I nvesti gat of ation c i ons
(Béheently LAR}d Biiog Feohmaledgys. 7: 1 141-1 149) vari ed

pr onot er strength or ed overe resse chaperon?

pr ot elR§ P(Wéﬁkﬁ lqm v S:kntweﬂe% Sdice éhig|formation of inclusion

%gdlééﬁlaéggb agg Rﬁ@t@m@ & fhe Q&ﬁ)z)ﬁﬁtn m?chf&ﬁﬁ@&zh%tpéxcess

i ncl usi on alternative approach to increase
tatmeutltanf\pe@bmcabcmndpm firythe gEldl e‘ﬁnqthh@tpeobismlus r¢gcombemnepmtein

t he rote n m the i ntracel ar,.enviro
R BB o P T PiBAl P aes o ST kY BREdigh Tor he

4;21%8?563 g&%&% S cHat i@} i9fhaPSlYRRPEVE Tﬁesrwattlﬂve@y flsBRAlisulfide

sequence involves the Sec system Sec systemis
beectscfﬁgn@toe, whicheftiso mnd@fleqopr@pe' metein foldinheDaumes epih 61993)

%Iqéael 2&91 %tﬂ?ﬂt A(sj g%esult many recombinant proteins, particularly those of
cukaryotic origin, are improperly folded and inactive when produced in bacteria.
Numerous attempts have been developed to increase production of properly
folded proteins in recombinant systems. For example, investigators have changed
fermentation conditions (Schein (1989) Bio/Technology, 7:1141-1149), varied
promoter strength, or used overexpressed chaperone proteins (Hockney (1994) Trends
Biotechnol. 12:456-463), which can help prevent the formation of inclusion bodies.
An alternative approach to increase the harvest of properly folded proteins is to

secrete the protein from the intracellular environment. The most common form of
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across the cytoplasm c nenbranes (see Agarraberes and
Di ce (2001) Biochi mBiophys Acta. 1513:1-24; Miller et

W@Rk00s0208d) Prog Nucleic Acid Res Mdl. Biol. PCT/US2008/052434

66: 107- 157) . Strategies have been developed to excrete
LS 3T S SR stk e e BTRABERe kfRim. The See
5848 islrégponSiele oY @J{ﬁ&% dﬁ@tem Wﬂfghgﬁf ‘E'e?r%fh%l siBfal polypeptides

ubl i cation No. WD 02/406 and Appl i cation
mbss tbarytonlag033ne0bBNdHEse &mbems raad &Yee@0p by Biochim Biophys

X SSi o jre d.tp .tar i,Ng.

VGt 87 FF T RuTSey o G P B Ao e RhatBieb dfe g 7
non Sscratte¥ee haes:weeh idevelgsedao bRére® HotcMCTroRU ik iceRirito the
No. WO 03/079007; U.S. Publication No. 2003/0180937;

BHISIAE) Fo Sramplend.S. PabAVnb644:867; WddPatplp. 6,329,172 PCT

l n / e Vo Of
PUBGFEh NI oo b P lBiea IRl pDB00R. 284 .
Prpplieition Puibtibat@nIO03109 PRl 5He Othén sorategies If@mlcréasmd rRptesddn are
i on si.gnals have been described for use in

35 bl HEE DB 1 BTG oGS osgsen non-Sec

e seseiml &ee Hr% pat Pdﬂ‘?icat%ngﬁg' \%@403/({)"7 9%07 P@tS P{}phcatlon No.
, 963, 495; European Pat ent . 177

RﬁOS/Bl M37 783, Pﬁ’élﬂéaﬁu@Noc&@OWﬂ%% \Amiﬂgllﬂ?ﬁﬂliqatlbh Slo. WO

P ...6, 156, 552;: .U.S. Pat

8%8%81110%@236 giorit Oééeéeaég%'\?a%fosgseg%gﬁe B8N 6is;
@x%ﬁoﬂﬂgﬁoteiﬁs%lth@Sec-%% se@etRIsvaRMh. 5, 698, 435; and
6, 204, 023; U. S. Pat. No. 258, 560; PCT Publication

Nos. wmbez pé gxretind S@Vam@e beemntseitsd fppmeu 1B gxpregsing

Publ i, cat | [/ 0044906: S. Pat 671, .
EPBSEaR BB RS s, TR Pap g Pl Nehav ers: U
Pat. 8logn3k3 aesiuansan Patent RO TN NMOS EPAISNOB,082,7430@CT
cyt op | asm of t e roduce i nprop erl%bgrocessed proteln

Fiipcation pix Y@ @PEPPZ/L -8 eP#toNO et I 3% Lhd it Nese pEPP SR
t%'hsg g%? §YENs B 63'1%%8‘ @é‘ﬁigﬁﬁ% 08 (RREE Bl ¥ 2 tl?”soﬁﬁhNos

ec’ system’ otelhs ‘are protessed t’hr
Gfﬂ9§ 89§13, 698 4)35 eﬁd 6j20h0P3 riéiSaPat. Nop&L 58,660, PCT ht@ahcatlon Nos.
|on Si

ST 280 SBR o tn S A B 0N o U .
eI MoNY%41.651.] HdIRPHERPalchO [0 abpys-> described art,

many sirategi’es have been devel oped to target protelns
to t h&trpegicpkias mly)bn aighasequamices fokHoangatmg, précamsout of the

e s have not resulted in, consistently h
Wg?]ta G0 SP8 Mwse%@e%f&cesa%q Pk St Bty e for
Qﬁﬁﬁcﬁieﬁmn‘é’hée@fbtl%ﬁ Rign8ls RUEH 45 tRSkcltRAt 184D ARG LCthHR BN the Sec
imtation in previous strategies has been

srﬁéere xl%w@yeutbﬁ apd procossed thsougihtthis spdem oéien etthaymetgingnpgrtion of

RULERESY 51|gna %%91?8% hl%n 1ernen¥ hith8s often improperly cleaved, or are

truncated at the terminus.

As is apparent from the above-described art, many strategies have been
developed to target proteins to the periplasm of a host cell. However, known strategies
have not resulted in consistently high yield of properly processed, active recombinant
protein, which can be purified for therapeutic use. One major limitation in previous
strategies has been the expression of proteins with poor secretion signal sequences in

inadequate cell systems.
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LEGALO2/ 30682262vI At tyDkt No. 43292/ 339376As a result,
there is still a need in the art for inproved

WO 200809498@l e expressi on systens capabl e of secPEL/UsP08/052434

and properly processing reconbi nant polypeptides to

produce transgeni ei oper | rocess

P or m 2SR e Akl Brogeiin bReRre el SRR SeE coprossion
By @U@ abIFRF @é’c@@hrf%oﬁﬁ ?ﬁd)ﬂe'rl%ﬁo@@ﬁn@f&@%ﬁﬁﬁt ﬁ&%/peptldes to
pr oduci ng high I evels r oper | rocessed protein or
pmd;ap@mnsgemopmtﬁnempcrrﬁ' prog@setd XPressi on system

In particular, the invention provides novel am no acid
and nucl eoti de sequences for secretion signals derived
froma bacterial UgANSRY OMTHEENSTNOTIORNt, the
secretion signals of the invention include an isol ated
pol ypdPe PERECIRYFNHOR BipYEtss dmploxed pampeyitiqns and processes for

AR DG LYl DOFRLRI Sk oo FOBRSHHOMRORLLUGE ERGEL B, ol

px@tsion ssjzs&tﬂ fIn(jﬁrticatalfrﬁhaBﬁleﬁll(ﬁﬂ@bﬁ)das sovdllh@itio acid and
phaosphat e bi ndi ng protein (pb protein disulfide

P%ﬁ%t@%q%ne%ﬁstgmecreélowwﬂ @ﬂ@fb%gm ab aﬁ%@gorgamﬁm In one

?m%&&ﬂnen@ tﬁe%e&%ttlﬁh g%ﬁ@l@%?ﬁf& iheheeh il ah 19([1&%@ b@lp/p%ptlde with

tol uen€ tolerance protein (Ttg2C)
methamampi ormg susembbldxhen@ogdwsito, ERESdfﬂdl)as ﬂuorescens (P.

t | | o
Tt PR anb B R gl o § Blotah gl igmerase €
anpher merhosiodpike bihhRg %ﬁ@téﬁt(b&?«)sé Brvadis dﬁﬁlﬂdlé &somerase A

i nvention include an isol ated ypeptide with a

é@bﬁé,rﬁc@upfh%ta GupB2op Gupcgubélulahta Ealgl W tﬁmmpgmy@e lteceat damily

ans secreti ence.
ot B R AES St B ReE SR B FhlPnaboRr T B AR sty
chantavie prdtein (ORESUBD subrelidh Y86 OfsSwndd BHIPERSISY &dtive variants,
systens to pronpte targeting of an expressed protein
g@@pt)?,paélgt(féagatmes ﬂmr@%e dp apgthfslh@nwmsma% sggretion signals of the
t I

AR & ARG bty sl bt \Bg REE BEELS, Ut Blybsgantially
hb@bhigoﬁEmUEE?Qeﬂuﬁbwgu&ﬁzﬁ Wce isecrbtast sigell ksjutncee Xeasisleotide
reconblnant &@elns Nucleoﬂgge sequences fO{ t he
5?%‘@%‘?6‘1% snefding,the signal QHABGHE? PV“’IGPWP&%I e ugefyl in vectors and

PG MG priforSERInR R o SLfolted PARein Br pofipipride of
m‘temal to tlerizoigl avenif<Gramhee gV d bavegyiaalr sto slecexatagellular
gﬁpresseg reconmbi nant protein extracellularly through

cell wall. Host cells include eukaryotic
cel I spNAebrstiubE YBPSLing Md Scrctifs @fghalcs%hlheﬁmegmmmﬂlm host
cells, plant cells, etc., and prokaryotic cel

cells tagk Pigsieerabinat m@lelng Suelvotide Rafienegs égélemrote@s of interest

col i d..t.he .l i ke, I tel neer Vi
are 0 gga%@;alubksei% r‘%o ags Céetéoec igha 8Sn deps(c) {’/%de petrelaeﬁfe 9 rnay express the

@ﬁﬂ@iﬁ%@@e@ﬁlat&ﬂ CorinPMeNENtOm, cettiidl dithiodgn éMg tiap@iithy also secrete
proteins, hornones, a growth

expressed recombinant protein extracellularly through an outer cell wall. Host cells
include eukaryotic cells, including yeast cells, insect cells, mammalian cells, plant cells,
etc., and prokaryotic cells, including bacterial cells such as P. fluorescens, E. coli, and
the like. Any protein of interest may be expressed using the secretion polypeptide
leader sequences of the invention, including therapeutic proteins, hormones, a growth

factors, extracellular receptors or ligands, proteases, kinases, blood proteins,

chemokines, cytokines, antibodies and the like.
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factors, extracellular receptors or I|igands,
pr ot eases, kinases, blood proteins, chenokines,

W@ 2108k94986, anti bodies and the like. 3 PCT/US2008/052434

LEGALO2/ 30682262vI AttyDkt No. 43292/ 339376BRI EF
DESCRI PTI ON OF THE FI GURES Figure 1 depicts the
expressi on construct for the dsbC SS-skp fusion
protein. Figure 2 shows expression of the Skp protein

around 17 kDa (arrows). Bands | abeled 2 and 3 were
consi st ent wi t (BRA&" BESCRARTEIN OFBERE FIGHRF®ar s t o

e an ot § PR PuiBh SauieE R RS Bigg T fjoh Brotein.
Pseudp B@,S sHAWADEPSESIE oﬁﬂieegk réfath addutoLr 15Da (hrrows) Bands

soluble g) and insol ubl e @& fractlons for nP
labsted @pnd B were pptistentanfh the dkp profeipriBgod & appyars mhave both

9 were the unprocessed
gg%%&ﬁf%éa?o e|§6?%)%ﬁgﬂ%hsoluble fraction. Bands 6,
8, antighec Sy & dﬂa@smraﬁmemehsdmbﬁdsm SSrskp e Paaglohukd.se
action. Bands 1 and 3 cesse sbCsk
{fﬁ@reé%ﬂna Biter § 4 s Baoi @Esaﬁa SRR %Fr‘ilk)ﬁ%g% samples
PiRfeRioR-2 gﬁgﬁﬂe%bf)%né Bp. @&ﬂgﬁr e3®). W fi %@Algaﬂﬁ%rﬁ 7108 9 were

unprocess dsbC-"skp prote in the nsol ubl e
theauerQnSSGEdllm@-sﬁlﬁproleBn iratthel 11240 lubdy ﬁacttima pBaodessednd 10 were the

dsbCs nsolu e. fract] nd 13
FERE R Betel g b bt ToatiBl SRR B SRTET wof Al Probised dsbC-
aémﬁiﬁhél Solamd frjaétléﬁ’? I BariY 2UAKONErc Rh @hRidwn Filo8iH. eIrffigure 3B,
hows a Western analysis of protein accunul ation after

b&@ﬁelés L rangdfl 9 pEEY the(lmsmessﬁ@ gy C-perrprotslimin e insplubkeefraction.

Bl S48 bt 0 Wite W Bavedsn APERGo K BRAMERdcASR. Bhas 1

Eh@ U3 &/che 8B 9v&e@e&\e§dce@kp At Ysluble flacérOt Birds 12 and 14 were an
accurul ati on after expression of EP468-002.2 (dsbA).
P@%%hﬂlmpkﬁh of the soluble (S) and insoluble (I)

pr ot eig %s{%ﬁy&falﬁﬁs rbt@glua%tcurﬁﬂlaﬂ@a %ﬁ’ecfs&ﬁt%ggon of

by V%st rn an ysi s I gure 6 deronst rat e
mo@m(n@ppnassh aA asienudt ion\ofthe ilutld€S)pinhiSubIe §1)3ar(dodei*ffee
mut ant conp to pl NS-008-5 | dt ype pbp) secretion
Srgmep) 2 téaind ﬂwwr‘@%s areseedy \(ﬁ@ﬁté’aﬂ 50D couni t,

then E[gr%rl@:e ??ﬁde 4 We%?n %%%ﬁ%eg%n%gmﬁ?laﬂon after exPressmn of

net hyl I ferone asuring fluorescen

ﬁféd&@ﬂ2ﬂédﬂﬂ®1@wcmnumﬁomvﬁﬂwihbbhdghamwm&dOW®(bmnnmnatOand
taing MJP but no cells ure 7 shows a Western

SR BpPsnebrapiingrh Seet e e S Sexpr ess; on of

pl NS- @@8r36 G%Qn&ra&@dh@élk@%%oépl{amsé HEtWRE dTRIR) pINS-008-3

Accunulation of roi nsul irnpho
(pbp™*) mutant cornpared to pINS-008-5 (Wlldtype pbp) secretion signal. Cell cultures

were adjusted to 1 ODgg unit, then PhoA activity was measured by adding 4-
methylumbelliferone (MUP) and measuring fluorescent product formation at 10 min.
The negative control contains MUP but no cells.

Figure 7 shows a Western analysis of protein accumulation after expression of
pINS-008-3 (pbp*) and pINS0008-5 (wildtype pbp). Accumulation of the proinsulin-
phoA in the soluble (Sol), insoluble (Insol), and extracellular fraction (Bro) at 10, 116,
and 140 hour was assessed by Western analysis. Aliquots of the culture were adjusted
to 20 ODggo units, separated by SDS-PAGE, transferred to a filter and visualized with
an antibody to insulin (Chicken polyclonal, Abcam cat# ab14042).

4
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in the soluble (Sol), insoluble (Insol), and
extracel lular fraction (Bro) at 10, 116, and 140 hour

workesaswessed by Western anal ysis. Aliquots of PETES2008/052434

culture were adjusted to 20 OD6Qounits, separated by

SDS- P ransfer (0 filter e it .
o ot e, SO SO A il %ﬁ%“o@ A4tk dhactions.
4t ve rbﬁ%@@gbgqﬁﬁégﬁgmlysegta%f MO - Molecular weight markers
592/339376F|gure 8 shows an SDS- PACE anal ysis o

EPM%&&SW arthie @4@43&@‘4&%@@@& &%\ SEeprrssadicatti.y &he arrow

%a:t] tsslﬂggl%clgg cf ﬁ?‘:[ga | a 1sa’[¥1e frﬁcgtlo&le P{P%/Esloﬁ!%%k(%rol) insoluble

Idﬁé&ﬁfré@&ﬁﬂﬁ@(ﬁ& ) AHoRc i 16a¢ Bdhe sHgl@fii@Wt induction (10), or
cates induced band. Bel ow each |ane is the

fo‘ devis pastipduction §124h | Thesgamnunibes i shewa belomsgach ggouping of
g?ﬁhnéleg r'ﬁl?e lgjr':ﬁ%:ﬂﬂot% %ﬁ%ﬁi 11'16‘91%\'1%1 ?ﬂﬁﬁelﬂgﬁoé St ﬁp&4sméo?responds

i nduct i
to’l.élfh)ance'ﬂ@ns bxlaesslmuiﬁhetatecsbﬁhoa/\na&alsequeﬁa@ h groupi ng
of sanples, The large protein band in the 124 s Iuble

fract FW%? detpamsicatsy ALEGF ASE AW cetemamplyseset] Grenectv
EXRESTH. Salufb?eccsghﬁ@h%dumé (g) cltlgﬁ‘sd%éresﬁgl%&{: %bo% gwhepalr of

9 ‘'denpnstrat es Western anal yses of
sy isangicgsd therseci8odlshder (fSeddn d}al2n dbdlebile wdight rnarkers are

Hrirbad Biny T o Rre PSP A R el Dl s (B Ao

mph@@@ﬁ@&mﬁﬁmgﬂbfmapkers are described to the left of
each SDS-PAGE gel (top) or Western blot (bottom.

Ar r ondiguneli ¢ egpecsets anrﬁ@SaPAGE Aofalysay Qf Thipugdexin (BrxA)

resen L, ored
SXrela gﬂlu%%oﬁ%g PR F%?catnu kr"ée %%’1 Ri7et al}fﬁg%léﬁw)ated the
sasstioddbdde® fusb@RETrxiAS M(Bl@¢1ﬂﬁﬁ%1gﬁthﬁar§&@ aed d@aribedadarc loft of
fused to TrxA. Mol ecul ar weight nmarkers are descri bed

the SIPR-PALHR 2lf Apmaes Siscapthe ngiaratiop of gprRroFgsasd@pacrtag@w) and

ssed (upper arrow) and processed
?k%%g%d rro&?H$9£%& TAI LED DESCRI PTION | . Overvi ew

Conposi tions and methods for producing high |evels of

properly processed polypeptides in a host cell are
provided. In parti culpg¥glﬁ%]9é?E%(e@rPgtIQ§n signals are

mrgw%%ﬁgvmhlch pronbte the targeting of an operably
Inke

pol ypepti de of interest to the periplasm of
G am (fegmo'sivienbmd rectlhad&)ﬁor pradocinp dighdtvasef propaty processed
envi raon

t
PAVBRR I &g bell B8 VB TR rkich B RET Ghetipp signats are
BRIVRAR i€l promcté ﬂ{éélitr cBRRL &8 opeRibly lluﬁ@g%lﬁ)@ﬂt%%rtﬁqnterest to

I's intended a peptide sequence (or 'the pol ynucleotid
dreawdiplgmt Hérpriptdgdiev sleagtasiaces Intp iz ext@Cd@é&rLﬂanr@mment For the

Ena} getsI ol%ghea]gg]reé)e%?lrn%ke)nt%n a “secretion signal,” “secretion signal polypeptide,”
“signal peptide,” or “leader sequence” is intended a peptide sequence (or the
polynucleotide encoding the peptide sequence) that is useful for targeting an operably
linked protein or polypeptide of interest to the periplasm of Gram-negative bacteria or
into the extracellular space. The secretion signal sequences of the invention include the
secretion polypeptides selected from pbp*, dsbA, dsbC, Bee, CupA2, CupB2, CupC2,
NikA, Flgl, ORF5550, Ttg2C, and ORF8124 secretion signals, and fragments and
variants thereof. The amino acid sequences for the secretion signals are set forth in

SEQ ID NO:2,4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24. The corresponding nucleotide
5
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i nked protein or polypeptide of interest to the
peri plasm of Gram negative bacteria or into the

w@asaee®Bd ul ar space. The secretion signal seqRERUS208/652434

the invention include the secretion polypeptides

St S om B o paBeo B 52y RS 141 37 and 23,

§&9§&fv’e@n THedR@InSion @mpﬁge@mefs@q@ﬁ@és\aaweﬁra% %agﬂféﬁ@%d
The ami no acid sequences for the secretion signals are

satiantoiheteof.n SEQIDNOZ 4, 6 8 10, 12, 14, 16, 18,

20, 2 an he cor.respon nucl eot i de
20,25 S s D A RE L A0S LB oo of
ItV decbrhbin S RrdtEInNA balbterﬁ thgt,oft%n pfodutd impperlpfolded,
17, 19, 21, and 23, respectively. The invention
aggrpgateder inpEYE pseiginen Additiggalsimanydyros o peyigins eauire secondary

r t 10N RroV]
}é?od'lfgc{/é{eléné @S{ a‘%gfnefﬁé}&ngﬁécﬂf&éd Simé R »gg%é%pl odS 1?1 L QdefSis
ha@ﬁﬂfﬁbﬂ&amth@ hatedtns propehacdlecd protdﬂt&tbﬁet:l&ﬁng tiechroein from the
|npro rly fol ded, gr egat ed r i nactive, prot
KHHW?BgﬁéWWVUmﬁﬁﬁyhkgﬁ@knﬁ¥“%? %%@ﬁhaﬁgﬁﬁmﬁém§5@gﬁﬁ%ﬁv

i e

b o D e B e A e UL e or i
dfe qutropaiullay bfcoithhtb pethbas also woid Hmhmtqnﬁg)dteb,ewmnbam made of

fromthe intra | ar e V|ron at

S P o SR o8 S Bt TR el oo preB el Sown

%ffgctldﬁ fdoithiiey ﬁﬁ?éﬁlﬁﬁﬁa&b&ﬂ%ﬁnaﬁﬁﬁ(@ﬁﬂﬁ&éﬂt@ al. t(@99319 Pbsphate
nmbrane, or 1’ nh the extracellular broth. The nethods

MZSI@OEg/ G78-5; Menadi(300 0 Mﬁ’rﬂe@is ZMWW@{!{ B6madet 7of Other benefits of
otelns Secr
S B SR B TR R P o R ST ofps proper
plomeand diul fided@n 8 Ghrehation BRtHeAAnEBAldMBIcin, @daddlg: to an increase in
§%%94) Phosphate M croorg. 270-5; Manoil  (2000)
neseeatagn OEHE efcin lezetwesfsnnmedu@drfemﬁmaf iipduspen bodies and

g%i?llk&f fogﬁltgs th%%%gpéeﬂaQﬁ%B&% gaeir&ﬁjta%g of IR frgcfo(ﬁnbmant R CPtem in

cl ent ation of t rop’ proper I'ng
dolabikffoche Thendtdnoinndt exxrnetafn dfhige proasis gérmiteresp mb éiengulture

ding tq an |ncrease in the percenta
ergtué‘il R HSRQUPRIE Y Yoot SadmpUF-JRibEE Pim 86@ FHEE &grgpotein
?R%h%%n@nd reduced toxicity to the host cell; and
i ncreased percentage of the reconbi nant protein in
sol ublGeathgrcgativEiecipot datd alolfadmumecowtsystame forttheactive export of

Bt ey hF S PRt LGS Y Har e HN RG-S the ABC
EPdeun §ath%y Rﬁ@P@th!Fl@(%@ qtr pzﬁhwgs} iy MeIRdth/ NEr PRpL €V ?athway

have evol ved nunerous systens for the active export o
prromeistep teanslosationtasrass dod thmhﬁma ﬂ@(i: ou%@g@bra@mtés Se¢ (Type

@jﬁﬁ% r]:(,.l'cl)I/I 0?1{1? fathgffaﬁway,rans %cat aggts%t/h%'pias%l?xfnembrane and
thé) Sae alimaax bialrusBBiEpcE tneP UPY) a8t HAGA kil tofard B 618G Y ATOL St ct f165-two

g!dr?gerrrgec?rgt?ono(l:lftP%S Srggrrp;%s?rrrllgm tgrlﬁniebranch (R/ITB) and Tat-plus-MTB
pathways for two-step translocation across the plasma and outer membranes. Not all
bacteria have all of these secretion pathways.

Three protein systems (types I, Il and IV) secrete proteins across both
membranes in a single energy-coupled step. Four systems (Sec, Tat, MscL and Holins)

secrete only across the inner membrane, and four other systems (MTB, FUP, AT and

TPS) secrete only across the outer membrane.
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1), Tat, MscL, and Holins pathways for translocation
across the plasma nenbrane; and the Sec-plus-fnbrial

W@2098109498¢ i N ( FUP), Sec- pl us-autotransporter (PO)/PS2008/052434

Sec- pl us-two partner secretion (TPS) Sec-pl us-main
term nal br

t h
- ST VAR il waaciRe S pha e QS Sec
a&@a{cﬁﬁej&eml\l%e gkd sﬁ@% Rirbdohd¥R 8 expoft otfw&@ms with the N-

secreti On pat hways.” Three protein systenms (types I,
tdrmnazm dighalpodypepiadas aorass mems/t@d:asus@nmfomm froe.agsrabeares and

1N AR QR 2l ToREy 220 MR Bl AR Mt acia

meﬂMoarmoz 80d07.987). @tdiein coxpld® of Ml Bec Fdily A& fad universally
TPS) secrete only across the outer nenbrane.

IEeakeryrtse esdodavyotey: T hokeqesial 30 apteaano@petyOigH@sport proteins, a

%F%%I n (?{[Elnég gcli)eogggnag%g%{]f?&ﬁ?a?{mg r(‘%déﬁéﬁ%%ﬁ.%%ppesptldases
(SR handSRast 6F). Exp®dct trankpgat O(irﬁplls it dolit dMSlNS @f firaaintegral
[ ol ypeptj des across t topl.asm c nmenbr anes

I
(REMCRpECABOPBS: SHY - Brelo® sl Gy IS I BB A Sase, SccA.
AELR rec}tﬁgs%e%Y;Z]é'/G Wﬂ@){es &4 fcﬁ'ln thé g&%e]t)ana'bgﬁldﬂ%laﬁie@ The

Aci d Res Protein conpl exes of
thapclee pmtmnl SecBrbendsctu ek nﬂscane pslapégtldle rehiin dé areyemtesfrom

PG 308 tarBrto tep HEcA oG e b pry Shoih auBmpgR ransported
SHrona the @@@@EGtc'hQﬁheP @ﬁd 'f&lllcﬁm(lgc‘a:)ivafg%%f #helidal polypeptide, the
pepti dases (SPase | SPase he Sec tranSport

@m’mn éxfolldedgn ﬂtﬁ(ﬂeﬂ’lp@@ms iTBres agﬁlhtahfr@etemt@ geldlSechped YajC) form

a5 PSR hstR R AR e R R AT ip i s &iligheibo ten-fold under

SIp lcexE ol s) phrditiatlf et RGI temPerlatgls| ocation channel .
The chaperone protein SecB binds to the nascent

pol ypEpttige thehatedrapgpasicdvieiatthq perivlasm. . @| thraygh gdgpe 11 secretion

t t
STREE, G bR R ARG LAERLIDE HBERK B, G RY Phe
aredharfighd @eigagerallyetivagd apfautdiensgiogiesla tpzolp)aae@t secketioi bgtem, a

protein is folded in th erlplasm Three auxiliary
Rt & Ffﬁglaf@él%‘tbl Syg@ewra?nﬁmg Shergidiita conpl ex that i s

Not egfeR dwdhy (f 1QloweeERlib® st'?éi'ﬁs RLCaH @ﬁyé@&'ﬁ&fa‘ &ght are

up to ten-fold under many conditi ons, ticularl
koowt métzattugetmg o eolhyperthias faund at pam sﬁ‘dleteeﬁressmicprotem
e pe t hr ough secretion
SreneEgl B s i SIS it AknE Serdian Ve so that the
eBHpRpbily dirbd hRProtsthas its APropBAD ABItHABOR PRy ISMBER|cight signal-
t hr ough an aut otransporter a two partner secretion

lesfpepﬁdedoaﬁ@d mte@pwmmwra iladse $hyad traiol sy the Seerstean. These five
Sehr%fen%gr as an IVG§] er | a (Eetn%)g}epslggl{llectl’}l Ol’n ra frarﬁoca{lon and

amnedatl ve nown 1 ze
ﬂfblitg@gﬂan folgp&ptiaks WrM%ﬂhétdﬁﬁcaﬁ Y hefeasd ﬂﬁdstSe@fdef)éiﬁlent secretion

El)énarllg SSI?GdOfQ[{lg 11:531!162 in developing an appropriate secretion signal is to ensure that
the signal is appropriately expressed and cleaved from the expressed protein.

Signal polypeptides for the sec pathway generally consist of the following three
domains: (i) a positively charged n-region, (i1) a hydrophobic h-region and (iii) an
uncharged but polar c-region. The cleavage site for the signal peptidase is located in the

c-region. However, the degree of signal sequence conservation and length, as well as

the cleavage site position, can vary between different proteins.
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These signal pol ypeptides interact with the proteins
of the secretion systens so that the cell properly

W@IR0809498¢ he protein to its appropriate desti ne€T/082008/052434

Fi ve of these eight signal pol ypeptide -based secretion
systens .are thase that involve the Sec system .Thes

Flve Avuopbymsdf Ste-ftpeaden NRIFPEAPTT aBe PIrSERASARON (about 30
GMRPA AR hai AEdRS R obIcARTHQ6E ki R sRAS sbh®inke §1 @BRkported

pol ypeptides odperative therein can be referred to as
Sengeide Panderd sgpenetdidapreicgnenport ades dtavedefi supegiplasmic

d | opj. [ ' ' | i : :
SRErERge Nhel ] SRar) Bl rash g by gt & biras Ngermina
sktessed phg@epﬁd&&mmm@oﬁfaﬁi R®ith at 1Bh@0BaE arginine or lysine

es for the sec pathway generally consist of

| ti

?@%@Yuge Oﬂllevaeﬁ by efessinbaesonsing 4 Streichprfdivdrapaplic ceragugepnd a C-
e o > . 4 (il

ol Bk s CRVALRRABE Gellg pERIRGERC (1L For

t he siBgo@tialgepicindasdudt®nlsogamnetavabdehdevels@diinfvhich transgenic

However, the degree of signal sequence,oongervation )

RIS SARTRICts 28 qhgimeckl asfbsion prpjelgecaitaiaing Jethq RiRteipghyinterest
L@ ff.er j /

AR STt s G aR S et s e AP SR

pr ot eiPnflexpsarets has lider dpmessrtel tofbe ansipraved aladiotm 36 production

i no.aci ds), .mai nl y hydrophopi i no-terninal sjgnal
SEh oS of Rotail ey S B PO cterr B o 2t Sl e i ed from
alid _§rg?ﬁi‘§1tn_e(is&, eXP A fplRAGod ButHcgdERu@bér 068008877, herein

periplasm c signal peptidase when the exported protein
isavssied he rgfercigsl iagimenirety)pile Ahomndseess prasarcsSeegeiogn aroteins

ol ypept,i de contai ns, an N-dqmain w.th | east on :
B AT BFoqe i R i BBe TP Pithetpeoob o R hmgterta
eRpERidiSsyStehis! zﬁid%h@%ortk}’tﬁés@ﬁﬁ@t@in@ at £BigeEisvel ad thederiplasm of
omai n contal ning the cleavage site for signa

Heprelldlgading tamercarqdarogyent & fHllp pesarsed sirosipatashproti.e
HgR R LAPSnh Rl L HLARRATRLGARThehBd GANRbANE!S
are engi neered as fusion proteins contalning both a
px@fcabis @bteiminer RSluoanders el byekpersisg teahrgetprarin linked to a
attenpt .to target the protein out of the cytoplasm
BB RENns has been denonstrated to be an inproved
pl at T qf,gfoLidar £Ld@BnRE oRthé i ti¥n e (RERT §l PRudSonas. The
several efficient secretion signals have been
iPeabimbned siystom dffirs advagagesior (emmerdiil Sxprappdn ebpdlypeptides
Publ i cati on Nunber 20.6Q30%§7Z,.Eerein.incorﬁpbateg.by P
PRt EYHES TAOTPET e Y e Yy P4 BHESCORSYHPOGuB darticular, £
¥OLENDY BaPBbh SddSificd afaif MVaBRlbousRKkPRESSE Sy st@h.P. YR oRescens
i gher level than typically seen in other bacterial
exganenRsics B LsYunt efrpomnaeTd nerpatkazshicsapapkepthat caleryzatoila water
erlcg hl%rrlt slu? agé eﬁv?rotnpneeng.eeéloﬂmae%%loefnzt hgs d&%{vled ] lo%lag.lrﬁz%rgs%ens have
i'ncteased recovery of fullTy processeéd reconbi na
Pedt @ct to rBAGEEIMirBnmetaDad tRRBNIN RN stelgbft ddaBat,iaa8 for
provi des a nethod for produci ng exogenous protein in a

pefqosledive ddrobety. Poifueiepriess iy ushd agragudatally te cantppl
bhﬂ%&&st 9.2 Patent Number 4,695,462 describes the expression of recombinant
bacterial proteins in P. fluorescens. Between 1985 and 2004, many companies
capitalized on the agricultural use of P. fluorescens for the production of pesticidal,
insecticidal, and nematocidal toxins, as well as on specific toxic sequences and genetic

manipulation to enhance expression of these. See, for example, PCT Application Nos.
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secretion signal. The secretion signal sequences of
the invention are useful in Pseudononas. The

weswadnyenads system of fers advant ages for conP&r/UE208/052434

expressi on of polypeptides and enzynes, in conparison

$iodaflatre RN b EbeTl ECR AR BH AR R P45 26 T

APy AR RY SR SV OIS Prindy S iSe Phtckt PUBHRAESCRASber 20060008877,
enconpasses a group of common, nonpat hogenic

saprophytes that col onize soil wat er and pl ant
;Hrfagﬁ ennggnnents. Cbnnercial enzymes derived from
" ave been used to reduce environnental
contami nation, as detergent additives, and for
stereoselectlve hydrol ysis. P.fluorescens is al so used
agr|cdlﬂﬁ?@%¢?00ﬁﬁﬁéﬁ5rol pat hogens. U.S. Patent
Nunbe 6 [ s
recomt: unemistiReeT e St Mo RARL ST RoBRdholypepride i
Bﬁkmﬁﬁnwﬁaﬁﬁnma@o&ﬁﬁmxﬂﬂammdemnpﬁﬂkhﬁmﬁﬁphk@mMAsdﬁmﬁn

the agricult use of P.fluorescens for th
il %@?gtam@@e@g{yplgg@p Profsin or pAYBERtdS; qral Anterestig e periplasm of

Mt&gét%l bat:f%ﬁh ASS 1nt@§ne"&'ttjacéllﬁlla9 @%&)@e q’ﬁ Bﬁé:eﬁl%lﬁlent the

sequences and genetic nmani pulation to enhance
palypgsgicdns aff amhemm @qeenob olnat &éx anpl sebstRERAhohiobegous to, a

S%Ogg%ﬁho /3 @%@%E@@i@gfﬁﬁfﬁ%\?ﬁm or

ORI} 94 3&rctRfakifNp |dr (ﬁ% fn@ﬁ‘ts e Vatyxﬁtsoﬁlél‘égﬁ 22 anARG enldodiment,
Pat ent Publication Nunber 20060008877. .

@omg@itqda rohgpeptidg el fasien pusitgip @ﬁthed;@grellw @g@al @nbedireteintor
i nvention, an isolated polypeptide is

B?%@ﬂ%&%(%S%gFgln t he |solated pol ypeptide is a novel

secr efi @ibtsdr@hmodinsdi,uhe pOFpRIdgEdREcAR, OIS mﬁkstaymauy
i nked proteln or polypept|de of interest to

bemplagaunioothe cegatieieyarndl velyparitdsseafosh ip fEQ IlﬂﬂéTO 6,2,4,8, 10,
t I r
2 (Ba6 14202 LR R ar R G nRRLIFRE soquonge st forth i
SEQSIDANO: B3, ¥, h(ﬂ’ﬂ])ll olgioNL]JS 170,19, a’zlpgglz%slﬁlabd%hemm&rﬁa&, the
CupA2, CupB2, CupC2 l., __Qr
Qe SRRIeEs BN HMRIIGH A ﬁea%ramf%w Zg 8f 5§ IPam&e? at least

LRGIERIds 15 QF@EQQD ]@GQP gf l@%?tamlﬁdqéc‘f’%' s 59| 8f §ﬁQ ID NO:6, at least

pol ypeptide is a fusion protein of e secretion
singmedcidsri3 Ao pBBOdDNOIS, poleyy eptinaeidsf 2-2hHpESEQID NQ:10, at least

BBt s 0T O SR aia 0 SR R e B 2R SEsdup ol ., at
RAkyRERD heigs 38t Jf@Efdm NOSEQ at Rad@nfino &méz 26 ,ofis@Q A2NO:18,
14, 16, 18, 20 or 24, I s encoded

pbllegqﬁ O dhed - §éqﬁ§ﬁ@eleléO Z()oﬁtt Ipast pmino a01c¥s 2- 33 of SEQ ID
NO:22, or at least amino acids 2-39 of SEQ ID NO:24. In yet another embodiment, the

polypeptide sequence comprises a fragment of SEQ ID NO:6, 2, 4, 8, 10, 12, 14, 16,
18, 20, 22, or 24, which is truncated by 1, 2, 3,4, 5, 6, 7, 8, 9, or 10 amino acids from
the amino terminal but retains biological activity, i.e., secretion signal activity.

In one embodiment the amino acid sequence of the homologous polypeptide is a
variant of a given original polypeptide, wherein the sequence of the variant is
obtainable by replacing up to or about 30% of the original polypeptide's amino acid
residues with other amino acid residue(s), including up to about 1%, 2%, 3%, 4%, 5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%,
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SEQIDNC 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, or
23. In anot her enbodi nent, the pol ypepti de sequence

W@ vpIes at | east ami no acids 2-24 of SEQ | DPCIDU2008052434

| east am no acids 2-22 of SEQ ID NGO 4, at |east am no

Bt Bt et TRe Nk Ge e Blos iRy Yepyent retaing
N dedfed ﬁhcﬂi&ﬁéﬂth@ﬁﬁ%iﬁal%l%% Ad2 A OfriaaERnldd L wkR sutantial
| ds 2-23 of SEQ 1D NO

east am no acids 1 14, at |east
dpinplogaiovit e 2t Rastabo8HQ%,Bt N@stboutats %.a stastaboniod Wel apout

el T0% pl%ahih o BT uRS R 7 Rl 00t 9%

abmelogh@a®tth@fivee palgbélstidd: 39vafanBinoRcNGn@dbe bhtaiied in various
anot her enbodi nent, the pol ypepti de sequence conpri ses
aapy Hghsing %mnsEdesda%@@,nsz(?eleﬁon&, trungations, angginsergons of one or
?,yl 812022 8r 24hincluding
e’amno

; ; ' j riwneat.ed
bt BlioGiasgft B INCER 4.3 AR SRBCI0Y
upterativalk 1pabout Btabbuis3, Abedteighbalt Sagticuy b1 about 7,ebout 8, about 9,
secretiagn signal activity, In one enbodinent. the am no
aboy lgeﬂl%hl\% agPuttZIQe al?ﬂ%é%ﬁé%&re BBIYHaPE pehstifudions, dcletions or
Yakiant of a given original polypeptide, wherein the
sequence of the variant is obtainable by replacing up
t o or Bab'sulistdfidtlphomblegous” @i fislbsaotialpepiilde” is iraerided an amino

Adionr g sehsag ot Ty TS B Sl SE6g rasgicpss dsagiy. sbout
989, k0%, deUenckadentitd Yok K, d998% %&f\ﬁgnégﬁf‘éntﬂt?%bo&%%, about
20% 21% LEGALO2/30682262v| AttyDkt No.

AB720 2 BB 9276 23ouf 93'3habai 9402 Bogut 6%, alondp6Zghour 9940, about

0 ' h h i. ) [ h i red )
PR o) R et R R PRl Sfqugpee using

af¢ of tht hhigmbis haddramb d&erBéDR cMiusingBRindirdl Redhct&d 0 Whe of
70% at | east about 75% at | east about 80% about

gl5thin Hisout Wabggogmen tha 73%6 valyse eamengprapsiscl o zdistad sut

0, 3 0 i
A5t B8 cBreorBRhe FRAMYy A HOSRTER AR By oA Hauences by
veektin Ot ® avaysnticoddiLidigagerac, amimcaddd sivliBitityt, udadatpsframe
del etions, truncations, and insertions of one or nore
aatiteningiad tlilseq 1D NO 6, 2, 4, 8, 10, 12, 14, 16,
18, 2 ' [ : :
about '3, 2l riterap T ML M AR iub S e P made a
aboot more rabdioted ¢ feadbbpnonkSsentiblouming 8¢id agrodites 28 "naressential”

nore am no. acid substitutiaons, deletions qr

TR I RSiREH " SaRRE it b T e SR Mlvpe sequence of a
s&v@Inatdadbblyp&itide Mathout AtckRk MGGl aPaBLR Ay AFh&ean
nucl eoti de sequence that has at | east about %O% or 65%
Sesgendint eanigie peiidirgsidusis mequroddarbiqlegicsleagtieny eAi "demseivatiye
about 80% or., 85% sequence. identity, about, 90% .abqut.
G0 s s SN FORGh RO s b Sy b on
96%0 aDitkidAd Haviak 0 WimilB%derchain o FamAR P oteBAki®E and semi-

sequence identit(%/ conpared to a reference sequence
ggmﬁgvatlve amino acid residues are listed in Table 1.
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one of the alignnent prograns described herein using
standard paraneters. One of skill in the art wll

w0 e@sgmge t hat these val ues can be appropri at BCHUS2008/052434

adjusted to determ ne corresponding identity of
protei ns encoded by two nucl eoti de sequences by taking
i nto account codon degeneracy, amno acid simlarity,
readi ng frane positioning, and the |ike. For exanple,
preferably, conservative anmino acid substitutions nmay

BebladdSinailar dvreinorA aid SebstitgiindGwdps pr ef er abl y

Wonessaivei@bugni®no aci d resi duSsmi-Lohpanadsehroupd (7)

apnoysaci d residue i1s a residieghefs gan be altered

WsRIGINe Wi I d-Type sequence of A, SKRGY ’HyaH|S! gna

%hy@ﬁlpll U(:‘ without—at l(:‘ll My lll(:‘ pT1 Ol Ugl Ldl dCl1 VI ly,

L ol " 4 ard
CDDCllll al alll ||U 1 C 1 CqUI | Cu
yaﬂru r\al act | \II t y Alca :IlgnL¢ ya\‘f gthrPh@\ nr\l r*l

éi%@lb’t IITI on"_is one | n. whi ch N@»Gal%]?m §§r,, Hrh? esi due

s, dépl aced with an ani no aci d Seedibaerhavi ng a

PheiTyar si de chain. Famlies offhedhpefyrati ve and

SBR (ISl S8 am no aci d r eglyd (ilsh-ayseeind)s$e@dThmn

Tabl e 1. LEGAL02/ 30682262vI At t yDki No.
43292/ 339376Vari ant protei ns enconpassed by the
pr eseMaripphiEatcing @n@nr@p%seﬂl b}gﬁh@ ardsyntaeydnien ateHﬁa@log@ally active,

a{? ¥ tﬁ?}g/néolngllﬂﬁ%e IS ess 3 P desltred ﬁ%?otghcafac%wty og#he natlﬁe protein, that

Ve pr

&%tﬁhin@@e&‘e’@dﬁﬁilgﬂ& tattwityy ByByetaingh@ivis” &B’thte‘ﬁd&d/’[hat the variant
i ntended that the variant will have at | east about

300havy at|leagsabonh 3o, sdoast gouf aQigt atdprstipbopd 99 %apt lpgshgbout 80%,
09 0 %
U e O L e

gb@a260% e gratdroncrsii@napnaattiwityt of thé ndithe paattiny e
protein. B. |sol atedpol ynucl eoti des The invention al so
i ncludes an isolated nucleic acid with a sequence that

encod@sIgﬂggg?bﬁﬁﬁg&gkkgn signal useful for targeting
an operably | ed protein or polypeptide of interest

to théhp@n&pﬁ@sﬁm®ﬁwEManmnsghkwvawhmnMEdmﬂh@me@umoeﬂhe
extracel |l ular space. |ln enbodi nent e i o at
B%‘f%’ﬁ% et Pt Senal Cse MG i E bhcrhls diskSd Bleiin or
?:u Heiof hﬂt&reﬁqm&@ﬁiﬁ%shﬁofa(}lﬁﬁpne'_gags@ﬁactéiﬁl@ int8eke

p CupB2, CupC2, MKA, Flgl, ORF5550, Ttg2C, or

CREStiasecet Inmmsﬂngmélmmit wptant@ﬂepolmcm@ﬂh ercodes a
§ ygggtﬂi%% encee s&%%%ﬁa?%ﬁo%/ eln%oe N6 B %VJ“ ch gAad k%% Qihi)pA2

ncodes a seq Ree gtinst

I@pBIz 00eH(2, Nik A Flo® a3 FE5070tgaCl dlsoRF21424c>s‘ec§E® kignal
at least amno acids 2-22 of SEQ ID NO 4, at
P@%@pt% Ao angthersnhogimesyt, thepyoent igyostiompravides ¢ naheiscioid that

PR PSR i e S B BTN S i 224
DNOSEQZD 1H0:1, etletstamimpaadd 2182 3 SEQ ID NO:4, at least amino acids 2-21
of SEQ ID NO:6, at least amino acids 2-33 of SEQ ID NO:8, at least amino acids 2-25
of SEQ ID NO:10, at least amino acids 2-24 of SEQ ID NO:12, at least amino acids 2-
23 of SEQ ID NO:14, at least amino acids 2-21 of SEQ ID NO:16, at least amino acids
2-21 of SEQ ID NO:18, at least amino acids 2-21 of SEQ ID NO:20, at least amino
acids 2-33 of SEQ ID NO:22, or at least amino acids 2-39 of SEQ ID NO:24, or
provides a nucleic acid substantially homologous to SEQ ID NO:1, 3, 5,7, 9, 11, 13,
15,17, 19, 20, 21, or 23, including biologically active variants and fragments thereof.
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23 of SEQID NO 14, at |least amno acids 2-21 of SEQ
ID NO 16, at |least amno acids 2-21 of SEQ I D NO 18,

W@R00Bo286 am no aci ds 2-21 of SEQ I D NO 20, atPCBHHS1008/052434

am no acids 2-33 of SEQ ID NG 22, or at |east am no

CIdS 2-3 f SE rovi a. nuc cid
pathete a SB? Bb%ﬂg ai: @‘E@gF@SN%? t abgut @%A), ?egft§t about

25_3%, &ﬁ_easl%bo&%%}%bo&%% doRB0Z3 ab&fﬂ@s%q Bt 90%, about 95%,
bi ol ogi cally active variants and fragnments thereof.

REEGALOY, 3068 QZWabom%meleaﬂabgm%%Biraeliwl anihetyequence of

SERUD BBBE 20 TRAT Bhdor o0 Ar TR Tadhatb&3gpodiment the

ahelbic aéfl%ncads utpoBdi¥pti @Mt is 85%31&@5@&&709@% leaﬁ@ﬁbutgﬁ% at
about 96% about 97% about 98% , or at |'east abou

Gogh dbaut i 1%eaborid PheberdBhcbont 98E@bop e 1abost 975%, apout 98%
%Jtéeasgaq‘qoug'?%ﬁjlgent :!:gl 'to %IQG arﬁ&m alld ds%ﬁﬂenc@ of@ﬁ@hﬁrNO 6,2,4,8,

e "AUCI Gl @ "act d encs
t1bar2,i14, B, 18.eHs 02 adydt 7096 at | east about 7596 at

| east _about 80%. about 85% about. 90% about 95%

about Pogorred56R{ion pignal %%0 f thy Prasenf @sptiop s encoded by

%%ﬁ%l’eg@&t §eﬁﬁ%nc5 Quﬁslf'ﬁltlgfﬂl H&n@ﬁggusst%%’eeﬁfcﬁr’eo%fde @eh&s of SEQ ID
14, 16, 18, 20, 22, or

PKkﬂerBe@hsennehodwmmhgmBCprﬁypbpMpm&mdohehhﬁcmme$en®ng

i nventi on ded b a nucl epti.de se uence
s vral POVRARGE strpttedt s Re SR pHREL SRt <Dithsen badne
QfbstRRal {BeMy 1o Bk s ue%ésr&‘ thehiedRons bebh f8seR&Rle, Sambrook J.,

hybri di zati on, and the Iike, corresponding secretion

gn@Rmse]dolDWkSe@OO BeMekquenEbsingid bebordent Mued, (Gold Bpring

Ll t t h
SRARE iRy PB TSI SBN) PapekPl) S et ST R
RusBEIIL: A Dulie th ROORIdsMRlIeGpliadsiSds QALAIBMi AP OTBY. OV jtiant
Manual . (Col d Spring Harbor Laboratory Press, Cold

gb(plqugieﬁgq@@pes 3ipp inglygde pypihaiicaldy degivedmugly gt)ldqj@Ruences that have

E i %e %aie ﬁr%&ﬁ{% By Qg{rlg dl?&gﬁdég& g&%gls BUBwhich still encode

ress, ant nu e sequences
dlessaciictioh Bugﬁalqmtytphpﬁdlas alidcjosekein the @rersemllmtldle as dlscussed infra.
sequences .t hat en gener at ed, 3W£r exanp i
YRR ssprcHoRy g tP@ tﬂ @H@gmas PBFFS@F IPYGHEH’?: 8¢e

bRFo MBI QD (Rl W) Be g;%‘b{ﬂ?e% sdﬂhé %&%ﬁ%&l@gﬁ:!ﬂ%twﬁy of the

present “i nvention’ as I 'scussed Vari ant
settvogiriom, shag rsatetpoingpeg‘emies glmhmg mpaﬂge Bybyetalhe acthltY” is

rg@e%}?ﬁt vent I{aﬁt”g@;@g PlRg fidhe 0B G ok eaf,t&ap%t 0%, %t Icast 70%,

aclehdtabdut®094, RElcRRtabY @ PBPRLEIAst abB@ 9095, at [@L@IBLIES Y%, about
secretion S|gnallng act|V|t %avyetalns activity" is

%%e nlumﬂ 9? %a@bqlﬁ 88%ra pf laast ab@ut 99Mewreereaten ad dlag acgiyoyof the native
| east .7 t | eas bou

t t 0%
Sose i BERAREE: 3idhodtior 8Rbnde srdlpofB rifaighice
aaautya%&’osc@@@wéls&ﬁ%re Bhomt 97% about 98% at |east
about 99% or greater of the activity of the native

secr eflhepkiipgpgisanwill Biher apreaute HeHshanges ¢Bdsdrirogiced by
ﬁﬁl%t{?otn' iffd tﬁé M&otﬁglsgﬁﬁ%ésdo% the invention thereby leading to changes in

the amino acid sequence of the encoded secretion signal polypeptides, without altering
the biological activity of the secretion signal polypeptides. Thus, variant isolated
nucleic acid molecules can be created by introducing one or more nucleotide
substitutions, additions, or deletions into the corresponding nucleotide sequence

disclosed herein, such that one or more amino acid substitutions, additions or deletions
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activity are discussed el sewhere herein. The skilled
artisan will further appreciate that changes can be

WO piosooesed by mutation into the nucl eoti de seRUENS88/052434

of the invention thereby |eading to changes in the

am.no aci d.sequence, of the coded secretionp signa

119 e ads HEPRGUE npely MGeeRe Bt auraacady Rordye
efchhidBesS SGdhelsisRR dit SRR uPReYRRPIHIIRR -nddatiged Mﬁ{agé&{bfsis. Such

i sol ated nucleic acid nolecules can be created by

iveitiang dud ot conguancesare elsn godaopasshe byube prasentiimvestion.
additions, or deletions into the correspondi ng

nucl eotide sequence disclosed herein, such that one or

nor e am MR:LAE heid B Shiikdidi@nsmorddi ti ons or del etions
LEGALO2/ 30682262vI AttyDkt No. 43292/ 339376are .

i nt r odlueleer a0 e areingseidaeguepeohemplogiii dateranaedagaoding to any
[ chnpi S -

o R A o B R Tt Bequence alignment and
huiha e estesmingtich médiodaloiic il wtetthoke deegiteddbemwar e

al so enconpassed by the present invention. C Nucl.eic
aci d at@MeASied aearEh PdNOTBEHT IAEFIFE CHchPeaipgmsdiiipg the U.S.

gughgnaﬁ IR ES meggma.g?@ ﬁf&ﬁ{aﬁﬁﬁﬁ(Ném@r}t& gﬁa%,( %%BL@;@YF

vari ous net ho known 1 n'the es of

(Usefently seqjlablece hep i//grweentbiarha. hio pov/BiA SdEL &serofithis ogram with
met hodol ogi es. j ncl ude those described bel ow.. Augnment s

RO AT st o SSHE O L0 Bl ERFRgeS: o set .
B REmbRE9IBsFor NRYdoRBkedaMR! wllPidcBi R RERROdREYes with 70%, or

I nformation (NCBI) program MegaBLAST (currently

20%i, pagicatcascqnenas:idgninwtoribd iuerly neqichey G @IspiwAale kngse in the
of .this. progr ith options for percent identity set
afts %[‘18? axga)l(lgﬁlgﬁé? W‘ﬁ&%gf OVl ST AR i?oc? Sé%]d%resﬁ%%eg,cesog'ggé?q“ences
at leadt G0YEXNDP) RlenBEYed & infdiela€i0h kEiRg SEABINGES secvdtioh signal
identify those sequences with 70% or 90% or greater
SRS CoIgEN trtthe presank Bvauiigry Fepeiissimie seqycnes alignments for

j t ] i lL.e. fo
SnbARCE «f MR QahotfpfiitodsE 76l OBl AR Ftolfucry soguence can
dequdnoes Biusk edstg. MASGHP, BESTRIEBLAST, FASAA, and TFASTA

i nformati on strin ntai ning a secretion_signal .
sEpiRTeyiebls ruarhﬁgiéﬁ SeABenSE Q0ahETS £ Riplagsfavailable from
i gem ieﬁcs 6 ﬁﬂ%{:@r&ﬂgg BRNRRS Jf%isg&{gﬁfaﬁfo?&ﬁn&l@g Ctenter, 1710

fy seqguences | east "70% or 90% i denti c 0 a
Gmevoysiyedumnc.cMedinoth 8Vised I 06 edthbthe dskeulb arasetprs as dpecified

P,. BESTFI T, BLAST,, FASTA, d TFASTA. )
P PR RSt o6 SR ap e RS, A atesired
ackagg. (ANa foRBlenf1E,am th@smelsxiogﬁn':%emw inGhOBP/Gene

ni versity of Wsconsin Biotechnol ogy nter, 1710
spfitwae prekpeadonubmtel gaict e Manngin ¥3ppH)al.) waytbetused.
def au ar ters as specified therein lus a
par amdieP PE PSS ERes it ER AL Bt rda hogr and may
bbeoktReicd &Y rpgfuaEaligagnt, ySasuafl @Ep LXMWY &y nhdheal@rdtoMbatic

g{)]@?hgcrateilgrll g? 2\1/ seiqlugr?cleillingmtthealgoclr:{tl?r?l,r]&ch as any of those embodied by the
above-described programs. Various useful algorithms include, e.g.: the similarity
search method described in W. R. Pearson & D. J. Lipman, Proc. Natl. Acad. Sci. USA
85:2444-48 (April 1988); the local homology method described in T. F. Smith & M. S.
Waterman, in Adv. Appl. Math. 2:482-89 (1981) and in J. Molec. Biol. 147:195-97
(1981); the homology alignment method described in S. B. Needleman & C. D.

Wunsch, J. Molec. Biol. 48(3):443-53 (March 1970); and the various methods
13
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software package fromlintelligenetics, Muntain View,
Cal.) may be used. These and ot her sequence alignnent

woreioRogwsare well known in the art and may be PORUSZIDE0O52434

by manual alignnent, by visual i nspection, or by

nual . or aut ti.c a ati on ce
TR e TSI Rfard @R i G8a0nais PR s RS TR Sromtrasd 9BY: by W.
RO 9eeﬁ§kﬁ¥% ﬁeafordg hesleR@r mm Nanrhus.3658D4i994), and by D.G.
algorlthms include, e.g.: the simlarity searc od

dfesging &l M.rSharp, R CPeux é@plt& ipBigsci. 5L15dn%3n(1989)c9¢1d ln Gene

85: 2444-48 (April 1988): the
%@2?31@9‘?&3 § ABRE G Gecar ibed nr o ein e M s
Wt er malless btheAdNe stdiel] GANBEdtsior 16.82hi8R ufch I8l garitini &f J

. Mlec. Biol. 147:195-97 (1981); the honol ogy
Nep@lamenendidfunseh do2e) supes WiH bsusel tord@éeémerwq@nee idyntity or

mglﬁa?@e uSJm ‘Ichggéﬁ&mtng ggi’ante%%&s% i‘?%%@f %516 V Iﬁ{fgﬁtg %(91) d nucleotide

Atduyibet LNﬁlg @ AP LIZBOI RSl drenhthdWeizhgof 3, layid We IRvsgapdna cmp
Pear son, A G(e{nom cs, 11(3):635-50 (November 1991) G;y
VeorRRe @éﬂ?‘sé’ CNtKy ReHRE AN fean Eniep aclscagency 1813& AP
£ 89nd LA f hEBIHAIBS séorfr A Fquival
#5488 85 KBS RNLIYa SRS oA Fuivalen
GarpearZ Sihhy aR8 Be 44ed. By Dejoivalkd8Biogrddm| Esmenﬂdd@mwse@ence
stated, GAP Ve{;@qi%og 10, ,which uses the.al gorithm o1
REGBTTERER HAY ™ Wits ﬁa‘%ﬁ@%ﬁe%ﬂ&r@%m Qeption, geRIgs gryalignment
A8igE MeRBcal AAHBHER e8I Mhdeh& ardll M iH@tchYpdd&nd Sequbfce identity
follow ng paranmeters: %identity and % si m larity for
avhau @oemriedléo e gounpendisg ragg@t\@lt\génegmed by GBP ¥etpion 10. In
en th ht .of, 3, and th ScQ
et R? g ie SRR Po B il oSRH G Safisty of the
qe&ye,m& s¢5je6gse@&&mwrgja,th of 8 and I ength wei ght of 2,
and the BLOSUMG2 scoring program Equi val ent prograns
may al so be used. By "equivalent progrant is intended
any S?ﬂ“ﬁ%?dz?a‘?z%%h&%nspr ogramthat, for any two
sequencesy I'n question, generates an al i gnnent havi ng
i dent iicadotidiabgt blidc ﬂmndme amBicehesidhdt Rybridientd amisolated

percent se uence identity npared fo the
BBFIFiESpisYY @S%ﬂuF@Wngﬁtenﬁ%‘gg 659 deaith yapqeaee Sipstantially
ﬁlﬂfaff"‘td Qgﬁpfwg&gldxﬁet Bee, I A§e@ ﬁ@@%@@@ﬁﬁk&%‘l 1, ORF5550,
perforned across the entir tyo uery or t%

Jtdd(e ot ORdGU2hseretmn sigmahpolpeptidbrs miovided.om comuhi dnlmxdsments,
a nucl e

e Apecl 8L e ment o 8 puckel 861
Eﬁggglgrf]eﬁs; lthla;hysn&@sﬂt% GecBRl HRRP LB N PHR B8RUEREER of the
nucleotide sequence encoding the secretion signal polypeptide, for example, across
substantially the entire length of one or more of SEQ ID NO:1, 3, 5,7,9, 11, 13, 15, 17,
19, 21, or 23. A nucleic acid molecule hybridizes to “substantially the entire length” of
a secretion signal-encoding nucleotide sequence disclosed herein when the nucleic acid
molecule hybridizes over at least 80% of the entire length of one or more of SEQ ID
NO:1,3,5,7,9,11, 13,15, 17, 19, 21, or 23, at least 85%, at least 90%, or at least 95%
of the entire length. Unless otherwise specified, “substantially the entire length” refers
to at least 80% of the entire length of the secretion signal-encoding nucleotide sequence

where the length is measured in contiguous nucleotides (e.g., hybridizes to at least 53
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simlar to a pbp*, dsbA dsbC, Bee, CupA2, CupB2,
CupC2, MKA, Flgl, ORF5550, Ttg2C, or ORF8124 secretion

WG e@Rad49po! ypeptide is provided. In certain  PCT/US2008/052434

enbodi nents, the hybridizing nucleic acid wll bind

under h| strin n variou

RGP Lo R S Es 16 R 1ot 3l PG Sucteotides of SEQ D
NebSt AMAsed0 yoxﬁllgﬁo@rﬂdcre%uh@srtg@mfn Np7ngh eoti de

sequence encodi ng the secretion signal polypeptide,

for ekaapylridiztioogsctbedstlanpirtbf thetnvelcetdd yequénsa gtuh)déiig the
one _or r f S IDNO 1, 3, 5 9, 11 1

et TR o gfyrcpie g Betstio doeil VeSS i oA s

M thedsst @nbiradtion of BechedDIN A@nt @Bg8ic [Dkarees SRCER R known in
si gnal - encodi ng nucl eoti de sequence di scl osed herein

Wieerit anearp disrlepad iaSambrrskemd| Ruspsth 201 -2 Elee sorealled hybridization

PRRA U R (PGl FLOLENA 80 REA RrangiSr other

ng@iuc&B%lesaﬁnd ®agbe AMedorithat ddieastic 8aMipaficit e Rniriangother

| engt ess gtherMAse sp eC|f|eg "substantially the

driesta e|ﬂ&% rpsuchap gher fadiopotpresst agrescsht omPogRg, 4ngenzyme, or
S i

2 B0 o JiBor SPRIEL Loy @RI 06 B8 Rl Hydnfehhl. Ofthetic

nligérewoteotidss Hasedyon thkinpwdisearstidnosigtal pelyptpthi8-encoding nucleotide

LEGALO2 682262v| 43292/ 33937 nt.i ous
?Pé’le’é‘i?t‘i Bcg%seﬁ%éb I'PA %@5%’ pripperp 8%%“% gi’)ﬁi‘%lb qpgserved
RHab&RIk desmifo a%ﬁ@eh@u&@n 5he @fcldofidd beRRn&Hdn Bt Smino acid
nucl eoti des of SEI% NO 7, etc.). In a hybridization
Ui, caaladdisiongb be wiedt Fﬂée predke émlmiﬂez ogeqm@wcaereglon of

tlde

FRGS Bt R ES] YR w R s Bt LM oG FER Bt HREE 10, ac

CRREAbOUCT S, @nle@dt aboeh 6¢ DNASam@ 20e80Mb e dohba"cafmeﬁuo@éo@ldes of a
general |y known in the art and are disclosed in

Sg FeIIEnRh po RPN e tencadipg nuctensids gequgneeef the invention or a
E%%k ?ﬂr&%hgrpt tﬂér%ﬁi‘y[&ﬁgd%r %q;?gﬂa?at@%f&a?(%%g?&t@brldlzatlon are

agnent s nment s
gbﬁ@ﬂtyulaioem indesSart amrdarﬁmlyscbsed aRinedowk adid Rudell,@00a Hetein
group s gF as P, or any other detectable marker, such
HCOFORYF &H?@F%%%opes a fl uorescent conpound, an

ENZYy Mg, h{Mridithtioh %é@ﬁﬁlq%g ﬁ%} Bért oF 5 RR&Sn 51961?] otide sequence is used

hybri di zation can [ abel i ng synthetic
o$ & gurba ¢hee @tladwlybla}dzexdhz@ﬂ ta bthemmmptmémgetuctmtlde gaumknces

ol ypepti de-encodi n cl eot ue e d sed )
e A PR AT o0 AR N GG MBS T@egents (i,
G ORLTSIC be dDNUACTiBati b EfonPh cRESCRBradG]seh. IBIRd tgm)ﬁalzlaﬁoﬁ P@®bes may be
nucl eoti de sequence or encoded am no aci ence can

g@ltmmlp@legagb@ntﬁs@aNAmnpﬂntﬂoBN@ﬁ’a@amty ¢ oMt pEgenugleotides,
re |on Sguence t at br|d|z S der
PR LR IR0 & QB R s hy ot Bl SR HEEGRb1e marker.

ahoytforléxample, st fahgbtidik&tionlchn bEnadtDy 1268linQkytBE e
consecutive nucl eotides of a secretion signa

al
phEgpefsetide-tanecent g spretieonwé Pegariifsenseding gucleotide
%é&_\ﬁ%{ﬂ%e'emh@{nvgntfd’na%M@@Bds?%g}e/%rﬂfr%%rﬁ{qg‘ %be W@%ﬁﬁlzatlon and

reparatio |za|on are
for construction of cDNA and genomic libraries are generally known in the art and are

disclosed in Sambrook ef al. (1989) Molecular Cloning: A Laboratory Manual (2d ed.,
Cold Spring Harbor Laboratory Press, Plainview, New York).
For example, the entire secretion signal polypeptide-encoding nucleotide

sequence disclosed herein, or one or more portions thereof, may be used as a probe

1
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generally known in the art and are disclosed in
Sanbr ook and Russell, 2001, herein incorporated by

WO 2G0802498€. | n hybridization techni ques, all oPCPHS1008652434

a known nucl eoti de sequence is used as a probe that

sel tlvel ri es to other correspon

Fiebin B s eud S s n L SRE R et Biea
; %%%% TONAs B QIR c8refibn SihHY ﬂo‘lﬁﬁﬁﬁ&%ss Tol acﬁteve gRRam C

or cDNA libraries) froma chosen or%anlsnl
hylhmdlmtwatundﬁr qovam@somdb@ngéndnpm wclﬁidagfmlnn@s that are

GG e SRR Grab D A RETROL pulor® i met ora bssptabput 15

guelbgidey éhleagth33[ch pfob@mﬁa?bb @5cddte tagfpllidp l:(ﬁ‘rdipéﬁﬁﬁﬁg secretion
Thus, for exanple, probes tor hybridization can be
sga neyyneatds- Pwdglﬁﬁmﬁl@?tl@e wipegsas Bpeo shosen ergarigmdyy PCR.

t d
T0E SAELRI AR ) B0 ROPRRI T SRR h 68 (i
Ofgapfsﬁb(ﬁSasfthagmbbﬂd ahszyatol dereraiet the pres@tstof ueding B\ecpl%nces in an
cDNA and genomic libraries are nerally known in the
qrganispy By 1dd¥a§18¥16 giqups iaglvge B%lkr @%at%ﬂn screegg Pt plaicd DNA

t |
MO GO bl Ky Ry )
Mlec@%&rfﬁibmngt K aborararg Meeneidad., STodh 8pring Harbor Laboratory

tide- nucl eoti de sequence di scl osed
ﬁ é&ﬁ? ﬁpwqﬂnﬂgre portions thereof, may be used
as a Hg@ﬁ@lzbm&%éﬁ Q&ﬁgg&gﬂay‘ﬁetcﬁ%dmﬂ under stringent conditions.

43292/ 339376capabl e of specifically hybr|d|2|ng to
Bdr”ls@mg@m@pn@tmuﬂ: | & Ostridigens éqbre@@@s)nmddmg $'dp géﬁ:ndlamsndltlons

di t tid
BREGRh RERHE WO By PHP I B RERRLERS o f AeBRAPFifrter doeree
ma@ho pfebsgutiteh Y, seeaenasrl dvdabackERuHf). (Bifingdd c@idtions are
preferably at |east about 10 nucleotides in |length, or

s¢queecesgerapdnnt andwilibe didfierene i ¢1ffereéh@fwmsgm@¢§ wermrolling the
|
g{g?bg%gc glﬁ’e 1@%5@29%%8& %%cgﬁlf &Sﬁl@gégnﬁ&oﬁ? Gl ﬁ]u%ilicgmlat are

eot 1 d€ sequences

dh@%&bn@ﬂ@mmaﬁrmbmeﬁame cbhibs idencifind (tuﬁndtagbds @ralseg). t o
ol at.e addi.ti onal cQdi ng s% gncea g% a desi.red
(GHRIEFHY oYtringengy gengiiiensiier baadiyict & Yiveramnmisppiching in
BB o R O G B M RibIogous probing).
SienergHy.ragprobe sllexts gldanDivtaut 1 Oﬂ()arulcbstldw it hengtlp peefereblydess than
%ﬁ¢ ni.es: see, r exanpl e, Sanbrook et al. (1989)
BﬁﬁgﬁFmﬁPbﬁPﬂﬁ A Laboratory Manual (2d ed., Cold
Spri ngypREIPE fstr Qtrc@haﬁﬁbnﬂvﬂﬁ Be t%k@inwhi@mhel\i@wcb’@cremraﬁon is
Hybridi zation of such uences may be carried out
Lassl élangbwtdgiem Ne ¢od |t3tp1 y abgyt 0.@k tOI ]n@] %Nae@n@nmﬁmmwn (or
o{her satltsi)arl]tg) fwlgr ! dldﬁtﬁé {e%]peg II?I%IIt | F}as%abo t%()]‘I(Te é)rﬁltetd rsably about

coiia
687 eStrﬁlgéh—t%Bﬁditlbﬁ)s Rayelke 6t a&ilyve@rvaat BE ade@igbeef destabilizing

agents such as formamide. Exemplary low stringency conditions include hybridization
with a buffer solution of 30 to 35% formamide, 1 M NaCl, 1% SDS (sodium dodecyl
sulfate) at 37°C, and a wash in 1X to 2X SSC (20X SSC = 3.0 M NaCl/0.3 M trisodium
citrate) at 50 to 55°C. Exemplary moderate stringency conditions include hybridization
in 40 to 45% formamide, 1.0 M NaCl, 1% SDS at 37°C, and a wash in 0.5X to 1X SSC
at 55 to 60°C. Exemplary high stringency conditions include hybridization in 50%
formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in 0.1X SSC at 60 to 68°C.

16
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than to other sequences (e.g., at |least 2-fold over
background). Stringent conditions are

Waewaemose dependent and will be different in dPET/E82908/052434

circunstances. By controlling the stringency of the
bridjzatio nd/ or washi n i ons, r )

Obtuibe 8RB B e sbaBsnroehinraitol (RSt Rueetinpt

B?t;ﬂcﬁ@eﬁfo‘nflé géileéah@rleisqgﬁy@odaf obhaG) - us&ﬁn}ema{ b v&hdbut 12 hours.

|ngenc% condi fions can be adj usted to al |l ow sone
m smafpédingty is tgecpllrtbe Singbon héposl-by\bndlzm@mmh@‘f, the critical

imilarit det h |
Bl B oSt SR TP 38 Bl P B hinion, FaspNa-
DNA ﬁﬂ&ﬁds , theI'Bf @hall apploRsrfattd aOMOBO e@&b@ﬂoﬁ Qf ﬂ\/ﬂsﬁﬁthm and Wahl
| en i cal I%/ stringent conditions wll

(HW8qhided. f%h@w SericaYE rlat T 8h-576 1 s (legivh +a%h(%§(?9 0.61
0 P UL N ooy O e Rl g
bbteeﬁt&géagecﬁ @ﬁgﬂdﬁsﬁmd &d&tytdsﬁg&tuc&bﬁdlés if @lﬁ)elﬁDN[Ar et orabik yhedpercentage
ut tringent conditions al so achi ev
wfb ? medeigdhg hﬁg}gald&aﬂaw Igtien.jang @g’ Hhydpng §BHW%{§H§ in base
Ny AT b B LSO s o
heomplrntetard Mrda Cbquehds BB d{z=e th uperdatleaydtciedlpratice )T als

Ryl TG Bttt LM ey st a0 syt itiamapyor

mgi@ EdRticHs chi) € BEMste® Wh}ﬂrﬁ&% th @@ciuléﬁ&s Ry Bl fk#&d ideftity. For
in 40 to 45% formam de, 1. , 1% SDS at 37C, and

aXfwap,lh, if pequesiks tath) a@Ogsdeatlty%e smlget)@l@ T Ry dacyeandgh)°C.

rin ondi tiions inclu hbr'di on_i
PPl a0t T Rk 15 ol SELLEH U2 Ay B
it pdift (1Q) &8 Ghe @E&ﬁb@@d&ﬁ@@%@don@lém%b{\@ deﬁned ionic
43292/ 339376 tionally, wash buffers may conp
stsength andipkl Blowsser: scrosebpsringsit a@mcahowcanylﬂhfﬂw E-éltfi(bﬁatlon

21 S r b

PRI 1Y 7 08 4 R POl SRR el i 1, SR oty
Stuimgtnt@onditiompoain-unyibe b diymadizaivonuadioe svash b6, 819, 0all 0°C lower

factors being the ionjc strength and tenmperature of
i1R0 thS thaTmalBeitingpaipt W ) |PBSUBABRACHPB N §an P&z ctm

V\glghcﬁﬁatﬁ)ﬂ%lg)&'r %El?gt lflr ‘?@1 1t3h ?4 eﬁu @f Q@’@ l%()ve{vﬁfaﬂ lﬁ%t tﬂeﬁm melting

. Bi ochem Tm =
DGmG(T(HL)o @ sMg the @quhllo(l (}@b)ldlzaﬁorﬁanc( W@sﬂmon)posm@ﬁ@/and de51red Tos

ere.M.is t rit noval ent atlons 04

3¢ BePiRengan SR Shdirelh s RN Ry Fot RE AR iss A fkdization
bid/bh®adiNDIuti¥énk @feﬁhh&eﬁtnﬁdd@@ﬁ&@n tage d@ilrequfegpé@o@%mﬁatchmg
the hybridization solution, and L is the | ength of the

rspbls th 4 Fim bRkEs qban (8°C Gaqeequswspbltlph)eortﬁnﬁ éfoaimamede( &sphdem) itis
def. ned i.oni c th and 09% of
gerﬁ% ee mgn Cal{?%/se { aer e cosnecgldtéeﬁgog SR)%) eincl)perature can be used.

perdxesisive giRleGh et bakbRatididf @clee@lmms %urfdhﬁ Utijsdea (1993)
each 1% of m smat chi n}? thus, Tm hybridjzation,

hRewrgtory Techniques in Biochemistry and Molecular Biology—Hybridization with
Nucleic Acid Probes, Part 1, Chapter 2 (Elsevier, New York); and Ausubel ef al., eds.
(1995) Current Protocols in Molecular Biology, Chapter 2 (Greene Publishing and
Wiley-Interscience, New York). See Sambrook et al. (1989) Molecular Cloning: A
Laboratory Manual (2d ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,

New York).
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wash conditions can be adjusted to hybridize to
sequences of the desired identity. For exanple, if

wGewaemoes with >90% i dentity are sought, the AGT/US2008¢52434

decreased 100C. Cenerally, stringent conditions are
selec%egjto E@ about 50C | ower than the thernal
mel t i BEMYS48Fm) for the specific sequence and its

conpl gReRticlalk aRiddefidhees di9Nbd HtfenBhl baRdjubtd based on the
However, severely stringent conditions can utilize a

lagdomi whgaof pmsaatroismdSiloatusage @ codon pnefezn@CIe osverell kiewn in the

S KT PR By e SR RO it Bt SnRe B thereot

) rnZtch8hat %mpwyed BQ €hd WutRdrial hewd céih@nt ey doabn BRuchdtdthereof may
EOInt | ow stringency conditions can utilize a

g Bnhaaicha i bsHerr oM hatempiayed by, the host. 1Grenem5 coggy selection
?ﬁcg ccoeciou \gfé'qg&k@%ngglfcg%@g{ nqg*bgﬁ%ffdrﬂ%ﬁ %8&&&@@% nofqﬁé Qf%rlous

de:$hcrde tndwm td bm&ef avflinarydikilbinyths kit d.g. y\mhgonualdem&t dingtted
t hat varlatlggs in the stringency of hybridization
SHépesPeskadise b P ing HateRyet resaRErY a}SVStdéélélF PERSEss infludhg.g.: (1)

destssd @s%gé %ta@ﬁséﬂfﬁﬁ@akﬁﬂ%sg w& i%kéa%cﬂ lﬂsﬁmg@q{ 27 K8SSsa-

t han 45C ueous solutio C (tormam
kalinaﬂlarlo]ﬁ)saralzu ClebpPeI-08 ISeIilptm) andcalvam athew8%@zusa.or.jp/codon;

G865 M Cineft 3o Wl Bu B o FREST B Jaforiimofitabase o

&w L. A hfSzolvE 'lfaQHﬁ@n%I r tﬂ'd/bvﬁﬁﬁt'gc Qgg%hewl%f alaRple,

Techni ques |n Bi ochem stry and | ecul ar
Bs@dggynwmecm zratri:mﬁtedﬁas htlhmg éiecetAcC@ﬂePPr@bﬂgtlonF@hle 11 of the

T RGP o FABRH B el L PR Rl Sty Hoavemey

chapttedlc hdvid enewRubldashiiprgonbgilih -4 ficegrgddehgehe coding
New Yor k). See Sanbrook et al. (1989) Ml ecul ar

@%ﬁmgfor pithes Bisr e stign MERY10lYPRatié the robyREDERe pfﬂgterest

P R PRI, S ST OB S

Codon Usage The nucl ei c acid sequences di scl osed
herei n. may be adjusted based on the codon usage of a
host 5}6%HW§WP”@636W usage or codon preference is well

k n OVVn A gtﬂep EmBSdimedNSE tﬁ@ bRSLR %\%ﬁﬁlbﬁ‘ HheRRGYENESHERHnRRctor

by altering the genetic code thereof to match
Wha:th 1eafpdfc}zwem10ﬂn}c ahe theact@deah ndrad seareidn, podiyreptitheuseful for

odon sequen t her,eof be enhanced to b fter
e e D Rt TG Oy e By P Ra gL e B i of
%ﬁéﬁ%g&[‘veacﬁt@teﬁﬁ dphtd HRAUEAENuERRBREE MR B e SMYodent, the vector
perfornmed according to any of the various nethods

keropnsas @ pohauglcobdaiieqnenge shdt lehcddgs g n?elyamtldeéh@ is substantially

ol i.gonucl eot.i de- d| e ted Usef n-li.ne
P BPRLF S FRbls3rdh b BOuPEbARRRRRGoip Ly PR 8

erdmoter| ExpiicBablCeddin h&ﬁ@ﬁcd@&&ﬂbﬁ%@eﬁﬁv&lb%ﬁ&&éd%a BMscription
Research Institute (2-6-7 Kazusakamatari
promoter capable of functioning in the chosen host cell, as well as all other required
transcription and translation regulatory elements.

The term "operably linked" refers to any configuration in which the
transcriptional and any translational regulatory elements are covalently attached to the
encoding sequence in such disposition(s), relative to the coding sequence, that in and

by action of the host cell, the regulatory elements can direct the expression of the

coding sequence.
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Ki sarazu, Chi ba 292-0818 Japan) and avail abl e at
www. kazusa. or. j p/ codon; and (2) the Genetic Codes

W@ 20980%198wai | abl e from the NCBI Taxonony dat abBGEUS2008/052434

www. ncbi . nl n. ni h. gov/ -

Taxon [ Wil s/wprintgc. cgi.?node=c. For exanpl

P g R NEOL R DB o s G g HI0Te DT Dy TRSdstabl raarkers
GRdign Jﬁ?ﬁ%'f@éﬂlféﬁ‘tio%'eﬁs&é nRfintb AR cNGBihe To48P21W0Sifld8sirable,

and at the Kazusa site as exhibiting the codon usage
pravedecsmaylifshtiothwithmithe hediovywitahte hosts for transformation in accordance

My, kazusa. gr. i p/codonfcqgibin. It is.recogni zed that
S SERR G Qs BE TR B BSircties Sl BERRREE R gflhones. ana
pakitpRAy peerrddis tRohPENt itden of P.iMicEsests. descr i bed
el sewhere herein, or both, can be adjusted for codon
usage In me eRppdimsntothcweetrbsthaneamrisce Asodngserucase fone

; V 0 . r . p .
T LRt A MR
discippabtidreia. Disefcubmbidanttprotgiisiand palypepkicabiybd ¢xpkaded from
protein or polypeptide of interest to the periplasm of
o pelensier waglé‘gtﬂ& fEgeh POlypRRYIAE [rRdiBg SFRCREq 1 phprably linked to
; r

BinChis RS, SRR SRS oEORT) A8y o
firetiond gsubBomnthiah the hestdcllaan epprassstbe pettéioor polgpaitide. The

pol.ypepti de di scl osed herein, operably linked to.a .
PG SchGa i B emafive (ot ouBio dcw i owepide, if
apPaladld ¥l willahdéRGA&EabR B 4 ERINELIREHE tha hAMBR sclected,
capabl e of functioning'in the chosen host cell, as

weploved ozbptimized forrusqui thedcleetad sxpricgpidrorpsaerdl: for example, by

L ati I I .. Th ! bl .
BB BRSO RAR SR TPy R b

bf BRSEVdnEbh,aR@hoBkcaRYs & Pajisdraidepnahnd krgidldah fay of P.
el enents are covalently attached to the encoding

Hugigseens 15 takepiate arceys sihen gasigying pethohe yignglsequeace and/or the

ggqq%:lﬂ %{ ﬁgl%%gﬁil% gg%&%e. iﬂﬁggﬁe(?}’ar@%{s?}ggt%& t\X}lH{ePiﬁl 89ilerted into one

ry elenents ‘can
ex poessdcan(sgfwiible canttiemge senpiente. infoEAbG2£3HAGRZENII
18 AttCéDktNo. 43292/ 339376£he CXe(ﬁetor wil | E pically :
conpr (RReT geBU PPy RIFREH By O preudsd e & v aPk(alrirared gHpression

@Sns@ﬁl.btgj. @391{1 elreﬁl%hf.sc@élhc‘l)é? bhCarf Héﬂ"lﬁrﬁitg@ﬂ.ov FRRANG e,otfraﬁsbﬁ'ptional

vector an o, If desirable, provide anplification
wilidnicer sefpecniacss tranatidnabérdhahers tssquicocest othasfromotetrs, @otivators,

ccordan ith the present disclosure include varjous
BB B A B 5B S P O LGS oty g tore HeEulaf3E.
E@{y&isﬁyﬂﬁ@ kég016:8f @f k&fhich&est fiRh RO FhcI6Rde 58 Je%b@”t@%s” and "tag"
.fluorescens. In one enbodi ment, the vector further
volypentslesodingsdiurgceseybwhdecifigtes identification, separation, purification,
and/or isolation of an expressed polypeptide.

In another embodiment, the expression vector further comprises a tag sequence
adjacent to the coding sequence for the secretion signal or to the coding sequence for
the protein or polypeptide of interest. In one embodiment, this tag sequence allows for
purification of the protein. 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 proteins. The tag can also be a portion of an antibody
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expression of a protein or polypeptide of interest,
operably linked to the secretion signal disclosed

wheeemsdThe recomnbi nant proteins and pol ypept PUEES29881052434

be expressed from pol ynucl eoti des in which the target

ol tide coding sequencge.i s operably linked to the
Pelgrare ok Brohb andfegh OF MaGHL fopE KAV REAIEREnat st Tor
bgﬁg&@%gry el enents to forma functional gene from
whi ch the host cell can express the protein or

pol ypépprothen-cMleding@sng geaedjng trcdic pamscifaneentian cyeinclude, in

codi.ng, sequence for the target. pol ypeptide, if

G081 PRI BUBETER o neifish 3l AR BRI YRTBRYSuthrgents operably
sieRdEmERtd: AdhoaEr, Betydssat BRidaf site TRBYY,&CGran@éription terminator,
optim zed for use in the sel ected expressi on host

sranglatiomgl stesk anghstep sigpalsylhtohd R B segniisobdied fram pay peibe
LGSR PR R e SRS R LR PRy ventin,
Preftrdbly droe tir, scko@dd thbet ceddanpsmsifaf ank.a farieor @f085RsusSRBSs

té‘%ggkn@ﬁ’i@gégn Cogg ?%@ﬁhﬁcf &%ﬁf{'e%?e'ng%q gbgﬁ@&%;%ﬁ:;]g@m of
DRGSR BEAS) eﬁﬁ&tﬁg(@%{eﬁgﬁﬁﬁhﬂﬁggﬁbﬂt& prodeRhL R8Lakd89(2).257-65

one or nore vecto n-then be transforne
(1. 1999);emdBed’s Sorckhael., Agirdbablishe metteglufbatdontyfying start codons

el nts may be_incl uded i al so t .
TRl e montttnies 4L L3 (0ehbel S5 g addition.
aftfertativd bifyh @it RBS MaybealtBl, . . ! thaRSikéiicQRaAEP 0207459
enhancer sequences, transl ati ona enhancer sequences,

oiynthetip Rbibe); &) dkehatn ¢rwidt Brimaryt stawaBiraef wide hydratase dedgced from
to ignals, tra iption termnnators, cistronic, ...

Pl e 8PS Asrg el abisboPur feleo Pl iy edign dh Exherichia

3016, Ews]. Bisdhent il 8R3pesRIeN B8l agtive RBY sei@dice of AAGGAAG).
ol ypepti de codi ng sequences, which facilitates

i a@%@riw@aﬁs ehmetodararionn andliristatioaene Fansgrghien clements, and

[ ' . . ti.de.q hE ther

3 Sl Wo AL APPSR InROLIPES T el . T TR: Rat. o

g 5204 tie Gileoyaadiddd SnPatt Mot 51&2& 03 ogGisresweal,el BoPatt Ne.

secretion_signal or to the codin equence for the

ar%%tl SPh oRa qwé Bt i He- St N%e‘k%?g%f%ﬁ HIGhed ledrbdaiftigs, e @/

U8 Spat 30 SCHULMRB 80 @r%&%al.f; 9hd OW ipht 6§, 'f59%9 960 k& Wilcox.

protein. The tag sequence can be an affinity tag, such

as a Hesmabnigtondiftlee RNA ericogingdlge proteimngithepresent invention is

enbodi pent, t.he affinity tag ca e a ) )

it Phinseine af cpbahstrsehiihad fite Morhgor applasmidTypicnle
anfdnd&k @RCENhctRY G&HERSs oSIURMA, aSualFRb6t AFTR.10 @8 3608 RGSze that
of such fluorescent proteins. The tag can al so be a

poran; the peofimader tamdreasel yis HEGALORO1B (o8 apE3vnclnde yaDiouso.

ﬁ32%2/33937 nol ecul e, or a known antigen or ligand for
Seudomonds endncers, P .
a“known bi hdi ng partner useful for purification. A

pr ot eiGenennPdhO Eco@RBmaBCEPiekidg veSotsheillihea@hérigins of replication
invention can include, in addition to the proteln

apdipaiestahie maress Parméting rresipinption gf thethosyccdl aadwrgmoter

ARE AR 2 highly-expressed gene to direct transcription of a downstream structural
sequence. Such promoters can be derived from operons encoding the enzymes such as
3-phosphoglycerate kinase (PGK), acid phosphatase, or heat shock proteins, among
others. The heterologous structural sequence is assembled in appropriate phase with
translation initiation and termination sequences, and preferably, the secretion sequence

capable of directing secretion of the translated polypeptide. Optionally the heterologous
20
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Warwsse4ops si gnal s,

| i nked t hereto:
(RBS),

a pronoter, a

Usef ul RBSs
of the species useful as host

stens acc to the [
Rt SR e s hB op DEaRI

a transcription term nator,

ri bosonme binding site
transl ational start
can be obt ai nedPET/UM20881§52434
cells in expression

B oL Eel

ﬁ@]&b@ﬂtiﬁe(iﬁlp%ﬁg(ﬁ@§k§l éﬁ&%%teﬁg@csk@ @W@tabﬁlzgtlon &hs% lified

descri bed in and referenced

Fri shman et

Buafi¢agiopfol bepressed aﬂcog@n@m pleéu@tmatl ng the reli abl lity

T005) VG sVl OF
bed ah

Bi oinformatics 17(12): 1123-3

A ST RSB AT pITHBY st cets

yethéde)hfygbesiisad Forced ﬂz@ﬁn%fhe

haabeddealdifgeo AR present
Decenber 2001). In

HySntiowSucke vediers inhydove go plaéwfiSh ersintidRBEA Phagdp carasser yectors.
%Xglingle% Bf @%?%Hl@?gc%gtg 1n(§¢? . UC{? uaﬁ:g 8% lﬁ}éﬂ% %t {h% e%?l%g‘glon

Ladmadsqﬂaaafdﬂd@sepbswm tled“ZﬂO,quDﬂﬁqu)Pseq uem eRIQG RO1600,

dOCOCCUS SpeCI es. an
a SFEQ0. Oher eB%raelﬁ%ﬁ%d Suf%

Wﬁaﬁ%uﬁn&%loﬁnﬁwol. 92.

vect transl ati on an

P B ..
t :
@?56-?2(@%}3&%&%99@ RSI’QS

ranscr ion el

Mshmkdveert aé| mrasicsLitis 86iuB0:657-6h €l 9;86Q§e Giraummeedit WolW akemagel,

TRDRlS g 1 b1 104 Berpkr 2000 o SRB0 iz i Bith

M’otecﬁ) 2§§)5§§-4t5 QobReE ﬁfOl?tMaBagddsélan%‘K N\@$mmis, in Elgrr

695, 45

and 4,861,595 to Barnes et a

U'S. Pat.

Zfop%Mn@@btocb Iaraynod 964 7-6AAOSL): §. Isbiter aNom @M%g/hm(blol Lett.

aPer e TR BB & s YRS

?%%\ ‘6" 18;9 ene

i106@): 63189 (Rar.eNhagen; Vs FquRNe . mk@zamemV@@ﬁeqr%QI 2): 257 62

plasm d. Typi cal

enhancers are cis-acti ng

el enent s of

ORe: 28s1P8P ;ﬁ beigre! £ o Gamefd (B0 19 (Miral. 2950k D albpes & N,
E-Eltt‘éﬁ?n Hh Q}E‘BF %'1(63‘).‘%99 %%Bg?fgefght gBE &Q&%ﬁq@?%y - Gene 16(1-3):237-

vari ou

nonas ennance

@r@BE@Inibﬁr 19818, HeBcﬂﬂhnwre&ret e plireGsnd@NEne CNT) 83360481 (2001); P.

DRI Prdlndt bl

@rath?Il

di rect ranscrl

mar k

%ﬁg&%@?ﬁ@%ﬁgb&b%@ Jvoo e({ etal.,in].
NS H %?l)hhrgchkyHgPE\chﬁ%‘fﬁﬂ A8REdbblogy 147(Pt
tion o 0

wnst ream st r’uct ur al

SEYRiEAL €icbBurh 20 onot ers can be derived from operons

encodi
(PGK)%

s such as 3-

G BB TR RSB Ra OISR e

hidh

QbMBFiSing flRachetist abeg %lsstﬁfcfsttmtw RbeRRAURAGE: thdse listed in Table

assenbl ed

in appropriate phase with translation
Pris deaydddoramet indicatien afmh@ﬁn%equences

and preferably

Tﬁﬁ@fﬁﬁrﬁ I of USETl Express AN ;“n'nf.".l 1,"?.“2“' stron
P@%WInnnu: IFCAIn7lQﬂRR77R7\ﬁE%F¥6}kfkh

E@Q@i/3393765e0uence can enco @CaBQUECBEIDO|VDEDtIde
RSEIOH) ng an N-t erni nal i dent il PKIR6I &n

PMMB66EH

PEBS

PPLGN1

PMYC1050
RK2/RP1 PRK415

PIB653
PRO1600 PUCP

PBSP
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pol ypeptide inparting desired characteristics, e.g.,
stabilization or sinplified purification of expressed

wo esmdios@ant product. Vectors are known in thePEF/UST008/052434

expr essi ng reconbi nant proteins in host cells, and any

cccor dnngrpssed pradeRer D Reatbetcn GLE gpGon er ot in

PRSI, MdeL A&dISei. gb@sm(dﬁ%z@ozmqs@ﬁtenﬁeldlm@%d%n{ a¥afiti & K.
vectors. Exanpl es of useful asm d vectors include

Bakagacly, mok Blactml 1H3):1B7- 2%@\4@@}3 1 8%%)i BlaspidRHF H)sl 0 and derivatives

BBRI.MCS gﬂl K240, |v|_122 PSt% E RK6, o
@ﬁfﬁféd‘ffp qR P %{% V8‘i“§‘u ﬁeti‘}géfyul seiu
uemamwgs bR TR 0f Wk aﬁbelamxhadh@a/rt ifclGds, egg pﬁ@%gepKsz
Envir. M crobiol . 69&] 3336- 42 (Septenb
A? and refated plgsRideAPdaM ¥C 105 hargkrg|aged plasanidg (see, eg U.S. Pat.

0550 L 0 G &0 IFAETI 0 o

Pyl &8ris déerive@Urom tIQRSFlOBOQiawifplashﬁ(i':'p)I‘J 439 (456 U.S. Pat No.
Cct ober 2001); Bagdasarian & K.N. Tinms,
%&698@0 (9 SR BBk bivhigheairon reggels t@l?dcmlg@ﬁmstﬂrncelrg fr ind the

? 11@%1t10ﬂ| ﬁldﬁ%l%tﬂ)hqul ®om &%@%SF}%@%@E@SH@@ Ot e&%ﬁlar;luseﬁil

A ekhnovi ch m chev, 1In
id@@ﬂs)mcﬁ@de&ﬁos(d\tb:scrﬂﬂeﬂi in lBS)éBaI Nb. 4168@(;%4&0 Puhll&aktaz’avva

!nGeels%Oﬁ% 5762§ 12 1993 %Nletoa/t I
in Ge gAY PNK 5510111’ gYeys usgd as e cxpisgorvigtor. In
S th&! $Hddithéht GRS Ab(OB h: d%ﬁeatﬁgﬁhc(r@&a@lsed'\ds the expression vector.
Bagdasarian et al, in Gene 16(|-3):237- 47 (Decenber

Trog1l) anogher pmbgdm\y@it 2MYEed 03 or 4 q]:pr@@‘nm the@.q@ or PNy C4803 or a

dh et al, inJ . Bact.
%%Ya\%)v ihf% Qg%s%lﬁ%(ﬁ%fa%e’i@ P 5 wod et al, inJ .
Bact Thér (aSthid da‘h‘l%-rﬁém(ab&ﬂ(ﬂﬂ thbgfﬁﬁ;‘r) éellaydinBusible bf W&kt

crobi ol ogy 147(Pt 2):337-44 (February 2001).
F@Flfqli @ﬁn%wath?)plégm - Thigprasg @ham@eqt@rrgmtwme &?9@(% avhiere the

Ugids Bndlﬂ% Qntm?t{;]c(g)% L &ATR Eﬂesf}eﬂ? Stﬁ&{l& yogﬁ]eqltype of

COI’]S ruct I nventi on ose i St e
SabdtnanaRedeht kacwi irothe taltee. gndlpec&bteco‘blfye@htbﬁﬁ@ gene where the
LEGAIL02/ 30682262Vl yDkt No. 43292/ 339376Th )

8 il 5194 €Fl ﬁ?f@pﬁ @@trqplgl%fe%@ﬁ.Celéraspoeglﬁg traggye.g., a

?‘Fjé@(cgt)ragglg %ﬁ%%wh as§edrf)ht agrﬁnl%g ﬁm?géo%y,“{hg%g or §ﬁhc.le&tj§lg%6‘1m%slynthesm trait,

Kraﬁabalgsmhcqumlrzaﬂont@act 133(3): 1527-29 (March

1978 Pl d RSF dd t t.h f
o ) THF Bt B TAEs Dot Y B PGy enEiRG af .

Eeﬁ%ﬁah%spmrﬁ&@fstﬂr ré’ﬁﬂét&@faﬂoﬁﬁﬁer@@d%%’ﬁb@e@m;ﬂ@é &thusefu@ regulated

known in the art, include . Q. KT212

pwmqrs anudecthasoend thyt ﬁigniyd’@rwafh &Opll\nh@l@ﬂmoran@r fleﬁl thederZ
g %ﬁ%]ergfifa%maﬁlplh%ﬁgascoaﬁlg etrc prpsnotegsl':% scrlbed 1nb §813at ajwﬂ%fg%%l 433 to
PleB36, ds well as Ptac16, Ptac17, Ptacll, PlacUVS5, and the T71ac promoter. In one
embodiment, the promoter is not 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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pMYC1803 is derived fromthe RSF1010- based plasmd

pTJS260 (see U S. Pat. No. 5,169,760 to WIcox), which
w@2008/02898@ regul ated tetracycline resistance nBCRER20881052434

the replication and nobilization loci fromthe RSF

1010 plasm d. O her exenplary useful vectors include

those described in U S. Pat. No. 4,680,264 to Puhler

TLORT. ERAnPREPROHIAL PRithotcA EXPT €SSTON PTasm d T

191515 IA.TJE EXDTESSI Oﬂ VECI or. Jlll(ﬂlcganI her—embodi ment,

[

a UCII Vall VA LIICI C\J T o DCU aD LIIC
Brraccg vector | n ctill ah I%IL enlp%ait | mpnt

®© g
5

CAPT T oot \ SACAVE an v s T oCT 1 CTToUTOT 1Tt

BMYC1050 or a derivative ther mﬁlgh WH@RWERM or a

88Y i vative thereof. is used asAlkd- @&@ﬁ@f@@ﬂ?@ﬁt@@ect or

Phe plasnid can be nmai nt ai ned|iAdkylher edstolugics by

iPeadl usi on of a sel ection markeSabenges n t he plasm d.

This may be an antibiotic resistance gene(s), where

the corresponding antibiotic(s) is added to the

f er meSeatcion. feeihgmRoorcradyV oPhéerangp £l 35P) Senesist Engincering of
n

bY OF%} % cyPs}r&elg Vi%?t%laﬁ 5&@121% gg f\%}]ocgtaglsﬁ fBr }ndustrlal and Env1r8nrnental

Ibeoasﬁé@Sh Mgilubl dﬂ‘Iﬁﬂudtl‘ial Mbéﬁtbli(ﬂé‘@ end Bﬂ‘otdchﬁology (A. Demain & J.
correspondln trait ) ablocata&gtlctralt

%‘Vlﬁﬁ, s e HO- ¢ %%‘éﬁﬁ@%e&’%hlagtoa, Réek &bt&ca@elzers(%om) Vectors
i %ﬁ%f&% I:{Iﬁ%lgg geﬁ@ dnd t8hn! Ztﬁl%?[doﬁgnﬁ& ché e%&sh&q‘&f Psudomonads,

ronoters us I N acCcor dgance
(uesendpinivnan Hiotchmayodye 1 22638 §;uhid \Re SprtantsRe MéillEms (2000)

| at ed ter n exanpl es of usef ul .
ﬁﬁg Ef‘alfeé%amg?gﬁ%%f@jl\lgo 2 Bagtotids Sejresrdip ogy [y Biotechnology
defiMRe & ROMAHRG, é(ﬁg pB! PPRELITHI RRral §8&ety RF Ehemistry, Cambridge,
pronoter), especially the tac and'trc pronoters

dEe)erA paanater Hdvig t@anuclwldezsewnpa@f%a pnonme@@l@nye tsthe selected

I6 Ptcl? Pt acl | nd the
B oS B v et Fo e PSR B ol chtBing the
@d&‘n%étgﬁ@pfeﬁtﬁdﬁ 3 fgea PesidomBhds MiFaRISETdr Bhz6QE bpdrbn promoter (Pant,
nments, the pronoter is derived froman E. coli

BbgﬁnTmenmmﬁr@mmlseée afcchisrvhiplmors/ihan ppopiomote is
gg’xgaléﬁtly AtaR§ gfzé’tﬁge}, g%?&?ﬂ%s ggrﬁ? ;? Eél retn?lln % e&{;ggs eQ Ua Pant-

hven i ncl

PE&MaO34rd @ﬁ&ﬂ&@ﬁ(\ﬂhtep@trdmaﬁ INbrid4 328 Pla3 3937 abédn peongoter, dr
Sanchez- Rone V. De. Lorenzo (1999) Genetic
th@thﬁééffrms f@ﬂﬂ%ﬁﬁ@?ﬁéé@ﬁﬁr@t%@a&%nas strains as

Bi oc afR%gﬁ(lﬁ{eﬁ I}i)]} OtE&qHﬁl%é P%gl&&qeglpgﬂh*)gw%@h order to control

Process nual ustri
Bamdceiphmob Dty geue ofDelnmah ﬂle&)rdmotef)esva st Véldse ) rqsgmlated promoter is
460- 74 {‘/,é-\an Press, WAshi ngt on é . H..]rs?gh I zer

PRI IV FBHSPI NBPROES FER LG Takinch R B ofes
bOHrERM Q5tcBLRBO RN B8 HRsdnP invRREMH FRRMBRS of %Mcﬁ&tre ulato
q%ﬁ) ni on sl(g{s} Bi ot ecﬁlﬁgol Ogyl,%a12 439- 445; ang R Sl at g v
Rrot&Ans inichags: 4cRAQA0Y prhﬁenExfgr,er sl ratabolito pefivgtor DrteinnMal T
%90 éigrAra’C tLamﬂM)[ra%cs:cl:Jrlp fonal acluv%erape%re%so%tp%gtgglg,l eog}/E coli Lacl
proteins; and dual-function regulatory proteins, e.g., £. coli NagC protein. Many
regulated-promoter/promoter-regulatory-protein pairs 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 under the control of the promoter, thereby permitting or

23

LEGAL02/30682262v1 AttyDktNo. 43292/339376



10

15

20

25

30

(J. Walker & R Rapley, eds.) pp. 125-54 (The Royal
Soci ety of Chem stry, Canbridge, UK)). A pronoter

whaooslgoshe nucl eoti de sequence of a pronoter PET/USM0$/052434

the sel ected bacterial host cell may also be used to

ntrol, expressi on of. the transgene encodi ng the
Blathiog i ioR of p danssiniine snpa, BomUAe: GHSATaLAN ofthe gene.
PeRZBALEMPRRIS gllremmg@fea fas gﬁ;?eﬁ“indu%@ﬁ%} co:féiﬁﬁs%ﬁl‘s, and these

pronoters nma so be used in which nore than one
pemneunsls inadu Ve pff¢gporatonzobads ang apfoitoresr indydee térapounds.

e sa or different in sequence, . e. a Pant - Pben
My St B Pl R TR T i P S igun SR are
kaswe M ME QDA RhoughrandiRE{de Cofpsindedn fbe @rd theoupBo®: tBE cell
di fferent organi snms. Regul ated pronoters utilize )
eyl e fermetation. or ¢ Ppered gabadimentde whidh ¢isaulated promoter is

N e ¢ . . '
B BRI ach P SRRSO ABLETS BIRIBRRS, dfarbroprise
effedtesqamahiund igddaa® tethe ceuk ad diryctiyrovtiedireci kdsuRBlis expaession
part of an expression system accarding tq the present
pgkh@ﬁi@%%i. gee_széhﬁtrceén@fth%?r@%@ g Dol e of PiBFYt ei ns

i ncl u@?:wa%p(;fi &atBle, REOLE! N8 fanfﬁri%gpmngterQQLﬂiliz%a,t 2Rel £ can also
activator ‘protein, MalT protein;” AraC famly

be aresentiipthiesystemadhe laat gers; wheprneemomnalby)et @instsptiecly expressed

E?Ibe{,: g]%‘l(.!r? ’%sa _eg,_ra?tr%_rgs%;gq ﬁg%érgé?%i)&%gﬁ%h{)o ?r@%%hsa ttoqcfl%/ lac operator
be At b8 AR MHLE IR B Shmi IS PHbAbRF ¥-uRiliRéL itk RS g can also
are known in the art. Pronotef regulatory proteins

bainstudet andl exprassefif e copressoerposiedt. I the case efohp dgrmgomoter
&Qaitl rev:%rlg,i bl y hortai rr ev%rrstihbl };;f atslg,oci at e ivmétp th% roferabl
DYLY BEBPGSpr Bt HISHa SRR o NS THBTRT (HRP PG eihinggeer, preferably
gigkhigitouseh@rReLsueh ab IMEG (iQo@bpyle@ It thpalablyPyranoside, also called
transcription regulatory region of the gene that is
Uﬁ@l@ﬂpﬁﬂléo&@é%ﬂtqséf%e"bf the pronoter, thereby pernitting

43202/ 554700 Bt An e DR SR ineres any plapt prgmoter may

al’a pomsddd Al rotioadr infy Beraagl sitrRPA ipotynodradeHe p@emger. Elements

Ef f ect or conpounds are classified i ther inducers .
sreludsd i plapsirgroters e Rarfes Téob%&sﬁiﬁl?%ﬁ%@e%iwv@pwaﬂy

%g%g&ﬁe%rapSMHM@@%Satﬁ@5g{a§éplaﬂr§s Qb's?reiaﬁllct@§ %fﬂfé‘%ﬁﬂ@&%n Initiation
sibg wha thed- QA A0 Jopatedbtmvcen @ uhdi 00 Yasopotsaipsiredh.dotpiants,
r-c d trios are,kno in the art. th h an

B QR ity el DR sferits s A ge cgonally
ﬁﬁm@é%ﬁﬁ s&duch&s SERh@afih plothoterP (AERIKLE 2 NPogh) rrﬁzrtt;eﬂegc

a regul ated pronoter is used, after growth of
degincedngeidiiens yKesugd endi, ©fs.ofp- Rd 228k I adsidemm gifuadly all
AR ii ath?deeafdfdﬁ{:ot My Cs?rn?nq léllgt(ijv itis %9 qleegcets%rten ean%grl t(?rneoist and
o d FEETTY or I r €Y Fes e P RIS pr S5 S1 O Vof \PHE

dBambesl (I8Ne sk -ePensNg1 6 lRufy OLei (MK Aped. Wk dadesaf
interest. By way of exanple, where a lac fam]ly
AP OfBO8Y ; gusl Khaquiry grdiGrugs (E$ 3y 66 2¢ 8 3 a1 hextending from around -

100 bp to -1,000 bp or more upstream of the transcription initiation site.

G. Expression Systems
The present invention further provides an improved expression system useful
for targeting an operably linked protein or polypeptide of interest to the periplasm of

Gram-negative bacteria or into the extracellular space. In one embodiment, the system
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be present in the system The |ad gene, which is
(normally) a constitutively expressed gene, encodes

W@ b@8h298¢ epr essor protein (LacD protein) whi cPCHUSIIS8/052434

to the lac operator of these pronoters. Thus, where a

. a am | onmpter is, utilized, the l.ad gene can al so
i Todsa ot sRUART by brtaladtribad ke Eipualy BRIGoERE Rafiee
th@deRsepefcit Bf%déﬁgefpga@ BPIRSredt 3Pt tad]y TRIRBEIcSa s@r@ion sid6l

tac pronoter, fector conpound’is an inducer,
peledted Bbmythe grpuatcantissing dfpdbpdrdsbAc stds BepTGipA2, CupB2,

I SPRrapyl +D-1-thi I Py i.de, al.so called
B8 SN FR QP RS E SR N BRI RE s fhuence, ora
BERkRSThais PesyRERlY Bemobghik t8RSiecrcliBY sighalnfeqidnedUiselosed
may_ al so be used. A pronoter may be a plant RNA )
beicimasr g [P Ny obot dr 9, 184 et 174 19¢ Piddelon 23, 9r ampicleotide

e : 'y Xgq Of l.db - S X
BB SA0 SRR D S0 2 Bty By o8 I 9 RR T P8 mgome
epbbdieants( bd modffidatiend dranmde bedvcom thersignab$dqaencgiang the protein

and t he CCAAT box, |ocated between 70 and 100

BEBRIYRIIEC @hEY FredntloWAY Si 1&&?@?“1@}?@’0@:@95??5’ Bé@?‘“%%} cleavage
QigHhiE bR IR rpGARIGH PHINGE g_tﬁ)%?grok&éﬂl ttend H0b kQRAhI B the
aﬁalogous ggquence of ma ['1an proﬁbters (Messing et
ablyp¢tR83) In: Genetic Engineering of Plants, Kosuge

et al eds., pp.. 2 11-227). Lln addition, virtuall .

o 1 TSR a4t b5 it Ry PRI, SeqAy deseribed
PEBUENEER GhbRINMISNCAESydEaMRISdes ANFInEARIRRM @B Ih another

Nat ure 290: 304-310; Guss et al. (1981) Proc. Nat

Aodddingst, thezgsgngingldes aehenKpa unrduceania t m@éiu(m.gssj

-Cil, lOOé‘EB ﬁg@ﬁﬁ@fﬁ tBE? (rjelﬁe(g%?sgéno ?}h erngﬁlg?%gdéF %gn?ghglﬁvetl%f protein

ipfodut@dd. @&Fﬁ{@iisn isGndiep FRasihe BirSYS TRIAS prldheoter. FHRMYstem takes
I nvention fturt her‘ provi des an IQr;pr oved EXEF essi| on

gengage 98 iciish entivitiep@ spasifiaty o s bastayiophaeeky RN Rqlymerase
gr h?éﬂ %legfdngé‘ga%on'oﬁl?er IQiE .o% ﬁltérg.ﬁ. P! 1D h@éﬁo??ocated in the
anrtn e ul ar

egative pacteria or 1nto the extra
praaer regioa peoveddsaibhre néguldtioa tharstr@litional T7-based vectors,

[LEGALO2/ 30682262v] Attt yDKt, . 43292/ 339376j.nc S a
HBEHOV%IH%SHH S@%U&ﬁﬁceﬁé‘g%h eé“’éi%%\i‘@ ‘iéggé) JpMolecular
Bt EOHIAD), S FAIORRARTL b Bl B Yk Boh: PRLYACPRS P
sepressiadsykieonuseh thedh Toprpmotan sind 17 /gN A fpobynpngse (TA R P) for high-

sbC, Bee,.Cu CupB2, Cu , , Flgl., ORF5550
T ebkerR e AT s B ripregh e e it & g in T7
SRPHQNSEsysRALs DeSauss BRIBNRNAIP i¥ ntREPIRERNUS théh Adi&c E. coli RNAP
secretion signal sequence disclosed herein as SEQ ID

n@l B degdicatgd tgthedrangeriptivg of tg, geng of meeresp OExpegssiogrof 218 identified
Gy HELEPh 15, RO EOLIASE R AR f e
esdoatil Bt 15y udhiz ABULRT IFC 8/ BEKS cadteinidechehverinl gy of the T7

R Anl?!gense? Ililee "rll% ?{NaAnlgj ggll{]eeis %{u?etrgdllen control of the lacUV5 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
protein or polypeptide of interest 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 are uniquely designed to give precise control over
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or pol ypeptide of interest. However, in certain
enbodi nents, additional cleavage signals are

W0 p@eps@at ed to pronote proper processing of PEEUSINSI52434

term nal of the polypeptide. The secretion systen1can

al so i.nclu mentati on nedi u S e
SO el ARl R e S0 Pl e BB A iR 1 ffiated at
EHJE@&@AD%b&%teFEﬂie%mb{ér %%ttﬂ‘ﬁdis&s‘@@%d%avéﬂj‘ ?egulated by the

system i ncl udes a chem cal inducer in the di um

CrotivEY afith ¢ amaf (gETIc.edaplas 8 ﬁramwygowWWMdla@t farrhg g hornplex with

|. of t
Frifrins BERS A e B G e M ARRS s b HREEption. For
achy Al gen Sriptibeal AL GV utidE tivy le{fé’ntﬁﬁl‘é r5<ﬁﬁfétif ﬁh g ILLa/ra&hoiehﬁnds to
bact eri ophage T7 RNA pol ynerase for

#n gleWingitERsGiptiop o %@ (1) ThecdMdR 9ctw1aﬁ§ plr@tém (CAP) cAMP
[

R oA 5P B ST R0 FPABEBUAES, o o
prapicav iagiop) asmi d stability and cell viability

(Studier and Mffatt (1986) J | ecul ar Bi ol ogy
189( 1)Tﬁe TEFXRISSIER DR W%li“g evef %#ate@f%e%@w coli
:h%ﬁl t:ﬁé)trc -Fg'ﬁot-g e E 're%@mﬁ%%tgfp HA9€Be r@tlﬁz&f RFRLSEssion
and pol ymerase (T/ RNAP) for |g
bf a[i@c;rqtlptgem 10fE. thié Tj@rtec ebmiondr ey & strongHiyhhid Ipearsdter derived

G 58 3hDheh iy B ety Bogimibagiiy s Rl mythefecO

6pbhtoRMPIR Mo d St SRdE $R1E@ %eﬁ@(ﬂrﬁﬁu§ aN984) Gbicor(Df 16092).

gene of interest. Expression of the identified gene is
in d u c deenisformeien of thg hastselly with diic vertoriARistlasadHs¢insray be

This is a BL
fetomed b G TRp RISttt . il bucteria
gesiecllsiingy b trENARIngRINg ihtactweleor atsﬁﬁot@EHt&t@ @l.c. diclidigg cytoplasts)
| acUV5 promoter which can be induced by | PTG T7 RNA

Excmplspesansiorgpsnn meghadelogies ardude ppmatian ipetiodqlegige ﬁ@ .
gfecfr@ﬂq?%t?o? pro@lﬁ gﬁ%ee%%tgﬁaﬁ '8 uﬁé/tfotne Eﬂ(ﬂilkf&)l\@ﬁt Ja'tlgg rtljeéltrnent

contro expr essi
pel,\cpkpin dgonfle iredtaesisdr AU ONdgh- trha&mpﬁtesmher wéll known methods

3 BberioSes euntamony dron (43989 23T BRETTatiogyios & Curtis,
MefhotR)in Et z’loy?vﬂalél’fg%) 101F5£7.9 Y RELOT s, AR3 Y R MBI ef al,

desi ghed preci se control “over
IAE@&JL{M/@O@%QQAS 2yuboritary Dkdridal (248 2@2](93993@@(% 6eixi Bansfer and

Favrovar L S ePat S R S EA o gy [ R eular Biologs

pggﬁmgﬁgaysagoqbgp?sltlvely and negatlvely regul at ed
by the product of the araC gene. AraCis a

transcriptional regulator that fornms a conplex with
giqﬁagln se. In the absence of L-arabinose, the AraC
Bfocks transcription. For nmaxi mum

t ransai o drablimagitthy aivedtion wovidvest sxpaéssioh 8gsitmeadeful for
gl.) L- ar abi nose binds to

argcting an operably linked protein or polypeptide of interest to the periplasm of
Gram-negative bacteria or into the extracellular space. In one embodiment, this system
utilizes a secretion signal peptide. In another embodiment, the expression system is a
P. fluorescens expression system for expression of a protein comprising a secretion
signal disclosed herein. This aspect of the invention is founded on the surprising

discovery that P. fluorescens is capable of properly processing and targeting secretion

signals from both P. fluorescens and non-P. fluorescens systems.
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AraC allow ng transcription to begin (ii.) The cAM
activator protein (CAP)-cAMP conplex binds to the DNA

w@r@se498al at es bi ndi ng of AraC to the correctPCDUS2008/052434

of the pronDter region. The trc expression system
allo h-] eve

Tt o Ty Dbt Sy, BETOh et BB SR o s Tam T gt g o

be&ébtfa@ttehmsas oliP18 BXGEﬁﬁ%bQﬁlV@fPr&HMcié%"a'S(t‘lbgfoﬂﬁﬂ 8" [k defined
E. coli. rc pronoter iS a strong hybrid pronoter

dethievesehf crfmlrh wh@e@wy,ptaaph%n sirginy, phd athdr $ubesposiel Hitse) the
t cO t :
RGRRYBttier e P FPee o ufibe R bR & B ftowine

Geitle the /A BUC ot 6fire¥ ddposit hambbRromekémplaf stﬁahqs)rs@swne@bmmhesm)
with the vector(s) disclosed herein may

fseudgmanys Fraraseny Watipe s ﬁhﬂpwekﬂ%ﬂ @gyarklrmmvaﬁ i (AECQr §3525);
%L P«% ARALSEL 1B 5‘18%? s8 tcg%(/dl QSVJrrzao%ﬁ&faﬁld(Aﬁ%c 17816);

clud
@y&m@mabﬁﬂuor%ﬂ@bﬁfy})eﬂ ams feall gdetiibadr 3oz tbihoae m QAEGDC 17400)
porati on net hodal ogl es ctr OPOI‘ at i

.g., el
61"%6?05§%ﬂ¥%§$06ﬁ‘ bigiype &y plap callsd fm%&r i“g\ﬁ,%l%‘(ﬁﬁ nggnlt”%)
g%;a?%%ﬁﬁ&%&fens GioBrpe CF%[SS'CHH%(TZIPBQ&'S% M‘%@%@T%@ 17518);

2+ ‘treat nent, her known neth
Phazclanﬁonaﬁ@m;feﬂtegs bloMIrV]i PovudodionBatoresd3is BAOL, 35¢udomonas

s B3 g D BARA) Bi i man TaecreqisSBW2s: and

PRARILARKE u&@scek@é& |c@ﬂul€§@@‘l@lMBﬁ\Oh—@30r atory Manual
(2nd ed. ; Kriegler, Gene Transfer and

Expr eérbr bﬂst c 1 E@tbbﬁr wts fivem (Grani 1og@ive Paptdol@gtariarftubgroup
BQL' fatn Sﬂeéaﬂﬁlgt : aac eﬁladsﬁlég% &?u %Pe‘ﬁ?] nFii & %ﬁ\%é%”tp Q! strains

of PVidesoAds ﬁ)@@és@@:@ 16typy Bt enpaisafiatly preferteds@einiofthidBiotype is
rotein or po et| e of interest to

operably Iinked 113[.) I
Pﬁéuqémem stsain M @%(ﬁ@%‘éggaf’ﬁtvé%bééé%ﬂ PR toWikcpplpamdhderivatives
i I{%Cﬁh 1e%?§§f—‘efeﬂréa @e?%amgfge ﬁtp /z‘ilm%ﬁé%%&ﬂ‘MBzm

I'zes a secretion si gna pept |
eoxadi e by indettingaxfor ths MR 1 sohsdreesongl md{aﬁﬁam@tae@h@dmwaw
expressi on system for expression of a protein
BT natvE de F@ZE P[ﬂﬁl-ﬁa&{;—fﬁaﬂdﬁ CUIBEL AL frdh @ihich PhpgZgwas
sieR@s. of the invention is founded on the surprising
I scovery that P.fluorescens is capable of properly
pr ocegsldrignantl f.argetnsmtrase tha cambe giegnatis [fresent ipgertion

escens and non-P 0] ens ste . . .
iieidi s G et MRS o3 3583 egus Breiyps Loitokitok.
amiRg tH&BIlowfn%%T@@tdeﬁgﬂla{tloﬁ@r[l\mB%@S@P'Ni@k]f BOM44; NCIB 8865

'G am negﬁél ve Proteobacteria Subgrou

siGia ke gHEIB/ &S oPrstriadbas tldP ] %E@Eglﬁé@lg 1FQ 1588 7. NETHEA 7; LA;
R AR RRPRPRES S KPP bERNBLE LAY 13475,
NCTC 10038; NRRL B-1603 [6; IFO 15840]; 52-1C; CCEB 488-A [BU 140]; CCEB
553 [EM 15/47]; IAM 1008 [AHH-27]; IAM 1055 [AHH-23]; 1 [IFO 15842]; 12
[ATCC 25323; NIH 11; den Dooren de Jong 216]; 18 [IFO 15833; WRRL P-7]; 93
[TR-10]; 108 [52-22; IFO 15832]; 143 [IFO 15836; PL]; 149 [2-40-40; IFO 15838];
182 [IFO 3081; PJ 73]; 184 [IFO 15830]; 185 [W2 L-1]; 186 [IFO 15829; PJ 79]; 187
[NCPPB 263]; 188 [NCPPB 316]; 189 [PJ227; 1208]; 191 [IFO 15834; PJ 236; 22/1];
194 [Klinge R-60; PJ 253]; 196 [PJ 288]; 197 [PJ 290]; 198 [PJ 302]; 201 [PJ 368]; 202
[PJ 372]; 203 [PJ 376]; 204 [IFO 15835; PJ 682]; 205 [PJ 686]; 206 [PJ 692]; 207 [PJ
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speci es Pseudononasf| uorescens, including those
bel onging, e.g., to the following (wth the ATCC or

W@rHwendeposi t nunbers of exenplary strain(s) BEDUS20081052434

par ent hesi s): Pseudononasfl uorescens biotype A also

B0 0 Rl 2 eloa Y B s P N 2 RS Ry peomgy 18-

%Iif}‘ @Marcc#llA (IP('B@@8§173’1161)87] Reerid grorashl 1. qgg@ﬂsm 8521;

bi ot'ype al’'so called biovar 3 or biovar I1I
3(7813003}) 2 IEEGUHID fiass TR BWe ENGOIIIt [Y3he2 K3, EEBM@’aaﬂZéh P-2563

R 2r L AP RS AT i A EP M s 4506 105081 @505 A 50511
L R e YIS | WOBE STEMmS36: AL LIFO

flﬁ&?&]egé%%[@CQEﬁ]AE@&%[@D@ﬁj NCIB 10586; 1F>>17 Fd12 AmMMS 257,
BRAA RPN HOIABIERE REDER: B WV, NCTCRRR DIGIBS1941:

H8; hoist [ AT @ 1¢201; DEEBEB%C]IM) $903mM1063; anPAégat i ve
Pr ot egbacter| a Subgr oup "ram negatiyve ) )
Pr ot edbaRs EphodingHqths &lﬁstl@il cp by apy Fﬁjﬁcaggblf: REPHIYEIRE giprotein
j
B P BTy e ORISR BEERTRI A BtatBeduboe The most
Ié’orhhlsmbeiseé spstahy @i prodviske @rotéms er pblgpeplﬁ&ibs oiNaterest include certain
, 69,76 to W] derl lvest ereof. An
Biciowt 60 DR bfe kel deriibhel Bt RRrtdy ieghenstve growth
fuir'éﬁﬁ%&@ QR %ot%ﬁtﬁeﬁ'c@pd\éﬁg 16 prod@ashronst Blak baRBRLItIRE Yeasts
o t he chronosoimal  asd (‘aspartate
d@rﬂ}m@gé ma@gprgs@ @Qloglgqugreleaamgmq)tv@s End p@l[ypeptldes particularly for
I aCIo $ s¥e S ncﬁ;d Fg'ccc ém s revisige o h ?za P
PP AP RIGRERRF Rtsrbkodics’ SR of REAF AR
U6 sybteinl @rddk € Etitiradter iR A} provide Rehdtsley acceptable levels of total
Pseudononasf | uorescens M gul a and
PEUCIA GRDISENTT shase e@RBARBYA v kist Hid inprenenpige tlagect cell expression

N RS A R R PR B LRy SN T i

biAGHcallyFtitoB8m, IM\NOInk: &9ds/ corkadtlyNblIdkd Brotdbdlthat are post-
yrroli 3966 I\ICPPB 967; NRRL B-899];
11“31&37‘@10%@0116{?%8”“ %@d@cﬁ‘% g alignres!lsgiggyion gystgres, such as

@ﬁn:l sé‘ﬁ” sty Aﬁa}i%ésgg]]s,[ %ﬁﬁ%@g%@&ﬁ yg%%gg%%reésﬁm éﬂggtems or

pa@p@pndm bf mlqresﬂe(an boorB ncade thon gxm&]lqn SIystepisl-‘a@ Qﬁ@ﬂ@fectlve

RL P-7 | 108 | FO, 1583
Eé?f—‘%jn é%ws g be ‘ieige? 5ogpp g’msr ?%5“&‘5’1%%%}“ ani%‘él Trﬁ?—d@an health
@ﬁi‘e’atlgnls ?r?’flnotﬂ& 4irbbfihchd 380host é@ﬁls[a\@aaﬂ{ cb]]l méllﬁ@m%l tPnot
829; PJ 79]; 187 [NCPPB 263]; 188 [ NCPPB 316
[hputzg‘ro aﬁQb)@]CO calb rofn, FoeH $@8Yan Brabapsis 3pgcigs; pqtgup or rice cell.

P83 el ko gy 8 et 3 fubi b iR
Ptedsl MAuEER3RIt nBY1iB8E] fo 2@MmskEc 68Bhism2 T8 Udlanalyzing

207 [PJ
and/01£ modifying a multicellular organism are generally based on techniques described

for modifying cells described below.

In another embodiment, the host cell can be a prokaryote such as a bacterial cell
including, but not limited to an Escherichia or a Pseudomonas species. Typical bacterial
cells are described, for example, in "Biological Diversity: Bacteria and Archacans”, a
chapter of the On-Line Biology Book, provided by Dr M J Farabee of the Estrella
Mountain Community College, Arizona, USA at the website
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LEGALO2/ 30682262vl 27 AttyDktNo. 43292/339376693]; 208
[PJ 722]; 212. [PJ 832]; 215 [PJ 849]; 216 [PJ 885];

WQewspBwsd ; 271 [B- 1612]; 401 [ C71A; | FO 1583HGT/PS2008/052434

187] ; NRRL B- 3178 [ 4; | FO 15841]; KY 8521; 3081

30-21; | FO 308 Q- BU 21
PERKEBC @ptparﬁ%@@@“p&@@kﬁ@@@%ﬁ@ﬁé@éﬂw ARt
@&@o&lﬁ;’eﬁls Vot ARG bAS PREldorRaD célﬁ%ﬁ@éaﬁl ma&;@e AP
RS 26] T B6O: 7o NRRL B 4290 P [ NO

ﬂzgrmcen.s\lcel[ lIFothes 83bpdinkntsgeh? hpenel E) alSFbQSﬂ@ pc@D@ll In

oo i et g g TR b IO el ot

Hﬂoﬁldlﬂé)&ﬁ nbAliatied 1254311 688 %ﬁbptda’z@@&%ﬁusml @hdsophfla or an
Pf-5. 1n one enbodi ment, the host cell can be any cell

Esipemene S@ﬁmasf ot aEanynaanrcstl einpluding st yerd pritagtogrmurine cell, a
hALSEESL o STt Fol L HOERGANS cel ! as descri bed
used systens to produce

pr ot eﬂmsnﬁmlﬁnﬂlmpﬁpthedﬁst aefl cIaﬁlbéﬁ@rSdmbdﬂ of adeofte bagterial taxa.

cterial cells, particularl . cali cause of
tTﬁéiC? L ey, fricrample; %%B@H%h%%%/ YYRE ﬁe%%ﬁﬁya PERBhtISe ARy can bea
RRLAE bPAnyGRRAR Y 0k AUQSMERHRI QlifloBadifird, A@mdaal ch
cultures. "Yeasts are also used to express biologically
BebtemalﬁtespChtoeoblsChllamyﬂmby@l&pbﬂctesCh@amgettettdsaCygmofomterla

DEREOh Sl BRTRRGrs gl FHoec ey o B i o gbpetria.

Rl ingdiad@es, IRhAYHHS8eNabita, PIaRaRMSEs, PRU&IAcRHa,
total protein expression and are conparati vely fast

§pr10¢haet>@§>eﬂ@rm@desuﬁ@@@ten@eTher@wpn@gbnaoﬁh@mm Hevmus
?’iél&e%f‘tﬁaﬁ{e %B?rggo&nlﬁroblae lirg Iatgl }éaﬁh%ge"rn SEP actgrlgl &}Oﬁ% celll the cell
316 £ AReher 6@113/%?&&1&5 dfajuBederni, @kﬁhdﬁﬁg holRkRria.
posttransl ationally nodified can be produced.

varmmaiTha hagienial hesisian alsp be agyerniane!l agy enecies obRTatobacteria. A
E%&bﬁ&mﬁéﬁ t &e‘ﬁl Jaﬁ be Q%&n@ér%‘? a ?1516 (l)Jistﬁg afxg rAlélba?r?teob&tena

Xpressi on o proteins or polyp des o
Beaprdttobacatie, Girheaproexpieas, mltspmteehwaﬁae oof t en
eff ctive. Certain bjologi s can be derlveg from

QpFRLcobag ﬁeflﬁclmaégmym ﬂ$tr?ﬁlil ® 7 MHRSH Ohay qng of the taxa
%@@ g%@d‘tﬁ@t%na Ilﬁ‘etaﬁeﬁeg ctf@%@ﬁ%ﬁﬁg&&%a&@ﬁ& ah§ |a|rnér§ber of

nt cell, ‘including, buf not a tobacco
ery bpece ohGamnepldtedhaoterian Ar abi dopsi s speci es, potato

or ri eceII t odi nent ,. ItlceII r

or ganT oS SBadmsSan rirm 8e RorAREa P hheis b adl B member
bNEASHT thdHax ) AlerdrhdHatifds, 1t cRorhb AT RS N fer8 b AR H 341,

Techini ques for analyzing and/or nodifying a

Redudomenidalesy ornglahmqmaaiﬂl@sgmern@mb@;r ajageapages of the
E f rorbagyerlale(sj oF ﬁseu grglorflé) alenol% Ienﬁ)oalenlleln , tg RSt Icg?can be of the

order Enterobacteriales, the host cell will be a member of the family
Enterobacteriaceae, or may be a member of any one of the genera Erwinia, Escherichia,
or Serratia; or a member of the genus Escherichia. Where the host cell is of the order
Pseudomonadales, the host cell may be a member of the family Pseudomonadaceae,
including the genus Pseudomonas. Gamma Proteobacterial hosts include members of
the species Escherichia coli and members of the species Pseudomonas fluorescens.
Other Pseudomonas organisms may also be useful. Pseudomonads and closely

related species include Gram-negative Proteobacteria Subgroup 1, which include the
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I n anot her enbodi nent, the host cell can be a
prokaryote such as a bacterial cell including, but not

WO 209802986 0 an Escherichia or a Pseudonpnas speCi/ES2008/052434

Typi cal bacterial cells are described, for exanple, in
"Biological Dversjty: Bacteria.and chaeans" ,. "
ginuped Prgfotenlstoneionbined Doy isoaRdOp Edu s "fram-
NeEairbegoplk Rdag aﬁ@ toedit By RDBNBaEHNEPIIHNIE \Gibkds @8R.),

Arizona, USA at the website LEGALO2/30682262vl 28
BetrgeplstMimual of Determinative Bacteriology, pp. 217-289 (8th ed., 1974) (The

292/ 3 \ . e mar | p uifacul.tyifarab l,
S B s SR Cor PR RO P A H bR e B RRORIE ablc 4
pRlstnts BRsdRNAliRSAdIRABAd ofiRhlsmsand can typically be a
P. fluorescens cell. In other enbodi nents, the host
cell can also be an E. coli cell. In another
enbodi ment the host cell can be a eukaryotic cell, for

exanple an insect cell, including but not limted to a

Table 4f Familks Spd depdre Lastedlini tadPark, U ram -N¥ s 0P AictobioRodsand
EotéigRMBersBeabes) or a mammalian cell, including but

FOi1 1B R8orhOmBndTEEd N€ CElT, gl' @Mb&dterce! I, @
nonkey, a primate or a human ¢ e enbodi nent,

the host cell can be a nenber ggﬁqgggipthe bacteri al
taxa. The cell can, for exanpl&z P nber of any

shecies of eubacteria The hos 0080Ce ~ 5 mermher of

species—of euba a— The host"Ca“be a menbe
sailpil ratabadaracii dobact eri 4,AZ88%MAdbact ei r a,
Aqui fi cae, Bacteroidetes, Chl grsi0fobactil anydi ae,
Chorof | exi, Chrysiogenetes, Cydvobaedkesi a,
Def erri bact eres, Dei nococcus, |Detigogl on

\/
Ty

Fubfl9DHCR Biz6lSiacdatr m cut es, FugohaebRtdram
Genmat i nonadet es, Lentisphaeraquﬁﬁﬁﬁ&@spirae,

FLANGTOTVR orladL&eDACT eT T MRy HOGIEET €S,
Ther hod Hﬁbﬂmniﬁ

esul fobacteria, Thernomi¢rn er not ogae,

PR W P
vl 1T U{

ERBY e OBt S act er i al hcé['%fl%b@‘ﬁé?siﬁ@hé”cé‘!| can be

la nenber of any species of eul -
Ojaidiaeteri a. The bacterial hd<etapasichl so be a nenber

of any speci es of Proteobact erifdcaligepesot eobact eri al
host cell can be a nenber of amBordmelaf the taxa

Al phapr ot eobact eri a, Bet aprot edhracdlari a,
Gammapr ot eobact eri a, Del t apr ot gohrkBsi a, or

Epsi | onpr ot eobacteria. | n addiltipgfmud he host can be a

menpber of any one of the taxa Al phaproteobactert a,
Bet apr ot eobacteri a, or Gamrapr ot eobacteria, and a
nmenbel' Goim-apgatisp @coteshbaoferiGSobemonptl & eba drictudea Prdteobanteria that

SRR 00 2SR O P L LR 6 NSt
At BETRNASR] i@ Rud cERIBPOMBLH Bfcl REVESusly classified in this section but are
no longer, such as the genera Acidovorax, Brevundimonas, Burkholderia,
Hydrogenophaga, Oceanimonas, Ralstonia, and Stenotrophomonas, the genus
Sphingomonas (and the genus Blastomonas, derived therefrom), which was created by
regrouping organisms belonging to (and previously called species of) the genus
Xanthomonas, the genus Acidomonas, which was created by regrouping organisms
belonging to the genus Acetobacter as defined in Bergey (1974). In addition hosts can
include cells from the genus Pseudomonas, Pseudomonas enalia (ATCC 14393),

Pseudomonas nigrifaciensi (ATCC 19375), and Pseudomonas putrefaciens (ATCC
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Pseudononadal es, or Xant honpbnadal es; or a nenber of
any species of the Enterobacteriales or

wez@ataoyenadal es. | n one enbodi nent, the host PET/USIH88052434

be of the order Enterobacteriales, the host cell wll

g§7§ &E%Z]‘EIV% eetglr}gcl%sﬁ 1egfre§{%t(ét?{f bgs? tle L %cp:ﬁq?sgfzalopla;% }é
BEensidelh h%rwweéeaﬂ@)m&om%aswf&mz%soémhtaayg@g Useudomonas

Escheri chi a.” Wiere host cel Is of the order
pszdgetwm@dm(éé 5668)@11&1 é’s@udoeﬂonamwobercw (yhGerl 1896)th11@e since

LA Ly Eesuromonadacess, b nel ddloct N, 98nus. weron:
S| hées I B ¢ 85&%%?% %’8%’(1 PRAUVEE
aRpbenely9hnd Pﬁeusaﬁanmlgs bRRE CAT@CAoBT5)aumnd mamoszasvf
t he species Pseudononasfl uorescens . O her Pseudononas

sisgarmad e GhayS 173 basebags agalssifipd serpertbichiors Raaudadlissargnas
G S S AR SR
Bubytblp Noalsd B Qidles BEdadbgctorip clabsifitdiseaiagimgy tbany of the families:
RN ERTREIENCTE SO
BHE&@B‘&%r%gN o@PséadgﬁfBﬂ%aQ@Q% ﬁhlzaﬁﬁ&gé’ and Wgﬁbm%fladaceae

Det er m nat7 ve Bacteri ol ogy, 7-289°(8th e
U4 dft¢iTendlcibly ItheasymoRy ity IMethﬁlo@mcaceBal)t Cnmxequenw in addition to

A her ei naf.t e 74 Tabl e re ts ...
ok ebrEh PRt Seson i g hoy BrpishBR il aBiR Bl ihin
PGRINEABaGHE Pr@tesbibRTQ lEglilb érouﬁ'lg thcliel Wi&Sotobacter group bacteria of
Pr ot eobacteri a that woul be classified in thi

ﬁ@aﬁnn@Aa@r@tﬂOthh@ ﬁsttdqéompqu@waa farady bagternianef the genera

ST B L OB o PG e RR ALY R PR obRE IR T bRHES: ALRE eonera

CaBE&bactst) (E]ﬂs@éir Lﬂ)%rlgzﬁi?@r(@lsd\@z!tlﬁ:ﬂV'QTaﬁéKldatBB eenBhdBnaand
Bur khol deri a, Hydr ogenophaga, COCceani npnas, Ral stoni a,

Sinoriapehivn aishbmdphizloce sracenefusi BhrsteifoMTha gooan N otdobacter,
IR0 A MDA AE b L BADSE Aana ML Dol e

previ dxusﬂqthemhibedlrﬁqmahehosﬁfcall tsheleged i®nXaGiaho nenase

t he genus Acj donpbnas, which was created by regroypin
BreecivEe SPERYR Aq C5EHECYBA LoRE B HUDERS 2 15 defined as

:ﬂﬁ{% 8?(201t ﬂo%%ﬁ&%ha{ éfgcﬁé]'}ollolwﬂn%ggie}d tHR8 ttalGRfhbers of catalog-

I's fromthe genus nas, Pseudononas
antadl,i mlb(léty@@aﬂdlﬂa@epo%é sttaine theescof iy ¢ aft erciin rasint HeAF Gl

9375 d t
PR B CoRaa B0 R P DRt T5563PBogs @udpyobacter (93):
Mu&oﬁio!sm& (meBrJv%ﬁhﬁﬁﬁﬂaé (39, B&zARGLA ml)yné&la (2); Brucella (4);

Al t er onbnas opl ankti s, ter ononas nigrifaciens

mwmenmr@ﬂhgqu@m {23Ensifes{ 1 Rhizbyiume(144); Sinorhizobium
PR BB MR L ARRABhe2 08 RasHelonPras,
Burkholderia (73); Ralstoma (33); Acidovorax (20); Hydrogenophaga (9); Zoogloea
(9); Methylobacter (2); Methylocaldum (1 at NCIMB); Methylococcus (2);
Methylomicrobium (2); Methylomonas (9); Methylosarcina (1); Methylosphaera;
Azomonas (9); Azorhizophilus (5); Azotobacter (64); Cellvibrio (3); Oligella (5);
Pseudomonas (1139); Francisella (4); Xanthomonas (229); Stenotrophomonas (50); and
Oceanimonas (4).

Exemplary host cell species of "Gram-negative Proteobacteria Subgroup 2"

include, but are not limited to the following bacteria (with the ATCC or other deposit
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been reclassified as Comanbnas aci dovorans and
Comanpnas testosteroni, respectively; and Pseudononas

WO @si948¢ ens (ATCC 19375) and Pseudononas pi SBCTUSM08/052434

(ATCC 15057) have been recl assif ed respectlvel y as
Pseudoal.t er o faci ens and Ps al .t er onpnas

Sttt AR RS R
ale%nbn&i yﬂﬁ@c 389819011’@&&15%}@ a@éta@méc ad9%s); BRIBNEIRELr oxydans
to any of 'l es: Pseudononadaceae,

ééECﬁdé?éﬁ%)r é’c@atedl(nmw dimismad ANCEH1 HP8); I@ygrynrdqnymdzqar(éTCC

fiF Bt AT PRk Pt o LRGP s el mstna (ATCC

by43d)ensyRNYED s VRITIOY] D3N8 Y 2R RIC)erikD NGRS s I(Mcmz3308)
addition to those genera otherw se described here

Hgrabasteriprigudwbaciertd B CdaAebadgrabpitaturiirtispgenes (ATCC 11325);

&?& b@zgz%?%ez%%zzgrA bac?gérbbgré”? ]?“5’091 9}%8% %ATC&%'S%’%, R%)Zobzum

aCt er
P@QMMCE@W (AJECC ZDO%&S&OWW&@ ﬁ@ézz {anCy35428Y); ﬂasa)nm‘nas

genera Cel | vi bri o, , ap,? &eredlnlb ? .
gymrf@lf %%éé%#)aﬁthlgg%@&ftép%l%? Hip A Gehe’837); Alcaligenes
E |
R O LT PP el ey MSIS R C DT, BB IR qergcia
M&Tﬁ(ﬁl 25éd>6:); &zé&mzd pivkcdryi @Sa'ﬁf@ 27 al lofAd:zkzi@zoge)n)@cdzs (ATCC 11228);
I . .
Ve @h%@?% A G R LETY

SR IR R lutE At 40€19); A@th%'c@z@l&ﬁ%rtz&zzémNCIMB 11912);
Gr am negative Prot eobact eria Subgr oup

MathytoavegetdapeProt ABEECI8F9 mm&m gl ATREB5068);

SR A PRl LR 350 Pl gl A Ao
PLU) I SslpYi o @ FHah S99 A CHENAOBION, e oSibh @y MS1i4 m©@f7494)

i ndi cated in parenthesis, all deposited at

drerdprorhidusanka i ASECE AaRsnt émmba&éqrdrém%a@w(@gﬂcc 9043);

7)
E59)PPRayEh KMo RS OnBRRE) S N1 R 108, B0
Aorgbact eATAC 10795), P@zﬂbmb@@@m@mé&) (ATEIG BB&TS)(BWClsella
TheonlmEL, St roblum (30 BLaOTPRaS: (U mon
@H&dg&%d pT@c 63313 9 @&é&mn%r%§%budd% @@X@C@&?ﬁ%@)

ogenophaga ( Zoogl oea I'obact er
I\/let hy ﬂm@tajthhmn(bodhrmnt N h@)t celMetshieked deou SGiag)- negative

PG SE By RR 5 A BrrGHES SCBy o ReRb A BB o it med as
Atrolpst %te@@é&terlac@ﬂ the fdlrol\xﬁ?né géneragﬂr%nhﬁn&@ » Agrobacterium,;

Pseudononas ( 1139); Francis Xant hononas

@ﬁg@plungt%mhngblmgn@‘h@@m@@)s,’ Sﬁn@o@@am A;lﬁﬂ@n@mﬁurkholderla
EXFS i arPYCl o%%%a C?llerdros gocpﬁmg %/Ii:thg’o%gc}b hey\focatldum

aCt eri a I’nc
Mdﬂlil@ébcbﬁ’s ﬂ\h’@hﬁ@ﬂnﬁ@&i\blﬁﬁl D’&Qﬁ}ﬂémana(sVMeﬂlyﬂmroﬁirmﬁQliylosphaera;

%zlgr%rongs? ICA(:)zglrhtizophﬂus; Azotobacter; Cellvibrio; Oligella; Pseudomonas;
Teredinibacter; Francisella; Stenotrophomonas; Xanthomonas; and Oceanimonas.

In another embodiment, the host cell is selected from "Gram-negative
Proteobacteria Subgroup 4." "Gram-negative Protecobacteria Subgroup 4" is defined as
the group of Proteobacteria of the following genera: Brevundimonas; Blastomonas;

Sphingomonas; Burkholderia; Ralstonia; Acidovorax; Hydrogenophaga;

Methylobacter; Methylocaldum; Methylococcus; Methylomicrobium; Methylomonas;
32
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LEGALO2/ 30682262vl 3 1 AttyDktNo. 43292/ 339376nunbers
of exenplary strain(s) thereof shown in parenthesis):

waoeiodormesas net hanol i ca (ATCC 43581); Acet obacPE&r/Usanes 52434

(ATCC 15973); d uconobacter oxydans ( ATCC 19357);

MO RN e T T —

ONESH; FR8Q1bhionB; utgd didba®ér F?ﬁ.‘%is@lla(, Rl&btrépbrRnas; Xanthomonas;
Brucel'la abortus (ATCC 23448); Agrobacterium

auhObeaniimaras( ATCC 23308), Agrobacteri um radi obact er

ATCC, 193 b AT 1132
Chel sl bRRRThear RN ¢ hReE b ags R Tt TG ialybns
PALESHadRAL Blib 3 Ub'Gﬂaﬁﬁlltf% M[ﬂeﬁ&&t@bbﬁﬂt&rﬁ-@i@gﬂdﬁ@%hs defined as

Si norhi zobiunfredii (ATCC 5423) Bl ast onpnas
Hergowr oPiomPLE 5K e f%bmlm@%f?aéﬂ%bﬂ@bwq Methylocaldum;

-[ % &sYZ\det l&%dr br‘?‘ T l ?cq)ﬁaf Methylosphaera,
et e SSi sgt?lﬁﬁl 8‘% Burkl erra’cep acra
M&Kﬁﬁné’é Mﬁbhlzdﬁihilﬁi @mOa)bractek Qleﬂllvlbrleﬂ)G@elEZ $leu’ti))monas

Ac ovoraxfacilis (ATCC 11228); dr ogenophagaf | ava
1bpsEes: gran% ]@; DieROtF OFONaS; ( TOOG85 A< Oceanimonas.

MEt hy lI‘ﬁQ "ﬁ8§t%511 kst ﬁélsce)le(c‘[\emrﬂQ@ZQJne%QN%Wr%%a@%a Subgroup 6."

graci | | ococcus capsul atus (AT
19@619)1%%@ lRy(bteufhacteub iSubgmmgp be iy TS 36Me &yqup of Proteobacteria

P DR p o e e 6068 S Ry PSS TSI Aaipoldera:
R4RIoni AZQTRNBPax Bl ghfo%eﬁ(ﬁﬁ_ﬁ Gka; 4%Monad20s0mhiz&iuk.Uszotobacter;
paspal i (ATCC 238 Azot 6bact er chroococcum (ATCC

§t§k131j3r10 ligetlap Pr,e@ldqmmlfyss Tetgdmvi et Ste@trog)@plingnas Xanthomonas;
(ﬂ?hra%lll Shd ATCC 17960); Pseudononas aerugi nosa (ATCC
i"@) 37 P domonasf | uor escens (ATCC 35858);

Francitaehbs cellkat Basdlgctdd Tk "62dhegHherebkoRitemarsidgroup 7."
mal t ophilia (ATCC 13637 Xant homonas canpestris (ATCC
é@mpegaém Penterdriciopn Sberoun d1 s dafined ayibe gpoupd)Protepbacteria
f n S d
%tgﬁ}&%%‘gg?%,h&%r%%oéﬁ‘gﬁc’tgﬁrgﬁg%ws A§@t§ﬁfc‘ieq C&E\Qﬁ?lo Oligella;
P@lﬂmammereduﬂb@mp&aﬁmﬁrphanﬁum D@umoalonas adéico@dmonas.

as the group Pr ot obac eria of the follow ng . "
generg ¢ BPS¢R ail ¥Ba gplnﬁga[tlvgﬁrgsgﬁ)qg%na Subgroup 8.

EGPaQﬁ 'ﬂb%a@m’% T’%tecﬁia@éﬁg ITIDED ng I RGREPRAH. gﬁl fPI6HRESacteria

Bur kholderi a; Ral stoni a;~Acl dovor ax; Hydr ophaga;
Nétﬁa)ibldxbamggenermmwmmbdmlmma&mmonas Burkholderia;

KBRS At Py e iRe Bk e R RonRimanir

SRhinehddnhe an@ocgghﬂn@naSPseudormnas Ter edi ni bact er;
Franci sel I'a; Stenotrophonpnas; Xanthononas; and
Cceanilhohest. ‘cell can be selected from ”Grarn-negatlve Proteobacteria Subgroup 9."

"Gram-negative Proteobacteria Subgroup 9" is defined as the group of Proteobacteria
of the following genera: Brevundimonas; Burkholderia; Ralstonia; Acidovorax;
Hydrogenophaga; Pseudomonas; Stenotrophomonas; and Oceanimonas.

The host cell can be selected from "Gram-negative Proteobacteria Subgroup
10." "Gram-negative Proteobacteria Subgroup 10" is defined as the group of
Proteobacteria of the following genera: Burkholderia; Ralstonia; Pseudomonas;
Stenotrophomonas; and Xanthomonas.

The host cell can be selected from "Gram-negative Proteobacteria Subgroup

11." "Gram-negative Proteobacteria Subgroup 11" is defined as the group of
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I n anot her enbodi nent, the host cell is selected from
"Gram negative Proteobacteria Subgroup 4."

WO goanv498gat i ve Proteobacteria Subgroup 4" i s BEF/USA8/052434

as the group of Proteobacteria of the follow ng

ener,a: Breyyndi nonas; Bl ast onpnas; hi ngono :
R R ot N AL AR TR
Bdt kil ehasd ﬁlefct&ﬁfrcﬁﬁi|"ﬁi@eﬁh%‘é§aﬁv‘¥@rbﬁéb%%@fé%b§mu 12." "Gram-

Met hyl om cr obi um Met hyl ononas; LEGALO2/ 30682262vI 32

AtgayiDk PrcobagReo2 S3B9up VBT Ivydened & tha graviptoh Prasegifageria of the
monas;: Azqy hizophi |l ys; . Azot.obacter: | | vibrio;

BERTRRE BencBt Hiib R la: Ktsionfi? rORREHEhas. s nbaE{ P be selected

Bloanw iaaPRQEBREBiot A BRIBIRSouRN" GRANhSRIARS Prdtébbacteria

anot her enbodi ment, the host cell is selected from

Sebgiatn by aisidgBngs} astthe bioup of Peotethsgtics pf thefollowing genera:

[1] Y . - 5 " - .

AL ELPLEIAERL b SURREALR L 8L 06

gﬁa@ecafromemyma’@geﬁs&rEroﬁ&bdttyé@:&u@mnp Met 'r(yﬂaﬁs@:g@tise

e S reBETa upS GseBedploving

g@*éré’:!#%lkc}%;mo(Hab 9&d k%thﬁﬁ@h‘%@@ﬁ@ﬁ&t c I?Eﬁpﬁé'ge%ﬁ:geﬁo‘m "Gram-
ranci sella; Stenotr ophononas; Xant hononas; an

Qcgraune PooteshactEhie Snbgoup éb " "CGaam inegapledrotedbdctapim Subgroup 15" is

"Qam negative ot eobact.eria Subgroup, 6. "

deh StV obP DY OBt Lt B SBRISHIENS. def i ned

as t hghgheURcRtaPbOiEQRRALEG N I"&rah-nePRiIVEPrb¥bREria Subgroup
genera: Br evundi nonas; Bl ast onbnas; “Sphi ngononas;

0r' K boirdeciaiiveRaptsolnsicata SAbwp dbass dofipdd ayba gpheg;

g%qqg%%?%%ia 'é\ﬁ %&g’lgﬁgxﬁlgg l’P% 3 dipgza)l%ég %%g{eg :(\évithcﬁ{el Awl" 8 & io? other deposit

DhB e o® BRI Bie/Sstraddd) ishOWD Naparc@nekiC BAMIBMBRAS. abldeniphila
host cell can be selected from"G am ne_(D;at ive

PABEEIR68 Dk P&euggmgflqugimosawrﬁ@] QS slseudomonas alcaligenes
S SR P AL 1 B

ng genera:
AzambilalopTAG 1 36201 Pdeaddesras @abbse b (AT,COb | 8l);| Bseudomonas

Pseydaononas; Teredi ni bacter; Stenotrop nas;
REALHOHDIREC C 2Rt O Bt e, PR s (ST DG b@seudomonas

gfé"o%}%ﬁg %{&T@G‘S'b@ ] %M%Wﬁps@&%ﬁ&gggk%r(%qc%l PaLQYP

negati ve Proteobacteria Subgroup 8" iIs
Fetiidnednasresimevgrouf TEC PARR YoBsawtienprasctrattieea (ATCC 33636);

fol | pwi ng gener a; vundi nonas; Bl ast ongnas;

RSN Bl Kb SRt e RER dobisydgnonas

s ABRN IRBAGR oS EHALIIINRPseudb SBRLS APRAIYATEIC 23835);

Xant hononas; and Cceani nonas.

Pseudomonas azelaica (ATCC 27162); Pseudomonas beyverinckii (ATCC 19372);
Pseudomonas borealis; Pseudomonas boreopolis (ATCC 33662); Pseudomonas
brassicacearum; Pseudomonas butanovora (ATCC 43655); Pseudomonas cellulosa
(ATCC 55703); Pseudomonas aurantiaca (ATCC 33663); Pseudomonas chlororaphis
(ATCC 9446, ATCC 13985, ATCC 17418, ATCC 17461); Pseudomonas fragi (ATCC
4973); Pseudomonas lundensis (ATCC 49968); Pseudomonas taetrolens (ATCC 4683);
Pseudomonas cissicola (ATCC 33616); Pseudomonas coronafaciens; Pseudomonas
diterpeniphila; Pseudomonas elongata (ATCC 10144); Pseudomonasflectens (ATCC

12775); Pseudomonas azotoformans; Pseudomonas brenneri; Pseudomonas cedrella,

Pseudomonas corrugata (ATCC 29736); Pseudomonas extremorientalis; Pseudomonas
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The host cell can be selected from"G am negative
Pr ot eobacteria Subgroup 9." "G am negative

wee@Bepl9sct eri a Subgroup 9" is defined as the BEDUR00$/052434

Pr ot eobacteria of the foll owi ng genera: Brevundi nonas;

Bl Sout o g i e oVl o Bk cpencnage

BostdosRhks maRIDE (&?b@@o@m {)f PYRudSTBR RGNS (ATCC 10844)
Prot eobacteria Subgroup 10.* "G am negative

Pw@tdem@ae& Ierguéczéﬁ’b@dowpnamucrléoldl@f (ATECC éQSi)hBS@depncaf

B PR AR o as e a L PR SRt 6 8802

X@mabmaa@zaam@m@m%ee) mmo%naﬁb@tahze@ﬂcamomw
Gram negati ve Proteobacteria Subgro

Wﬁdﬁélkﬂ?%g@@waé’f@qdpmoww@m iATC§ $8fthed

%%a%’%%%é%&% SEn 2 SRR et AL BB Preudomonas

%bﬂatzfr@?}hﬂﬂm}aﬁdon&ﬁzds mpmaﬁdommas hidgdcicokl QATG@ 19867)
be sel ect 6%4 from"Gam neﬂ)at ive Proteab

HpBapes puttiensgs Qg At Ve We@w@é@%’g’%‘t}gm dupudomonas
?e%feﬁzﬁ& Adeic '7@(%7@}3 Abe cf(ogﬁd?zgpkz%ne%z?tﬁs%gg&h%ds@a&feoltaﬁze(ATCC

ng genera: Bur eria, Ralstonia;
Pé4eatdpRendsnohdinioSudetdnas amrgxeame(lAéFﬁ(éﬂ#f gk seudomonas

e R EC P OBy SPSGERGCEN draigr o TER 19244 cHdgonas
perhiBo 8 @RTQE 0Pt BeRasH S %zc@(ﬁrum'[f@ bmwﬂPseudomonas

genera:. Burkhol deria; Ral stonia; Pseudononas;
thmﬁdﬁa&eudwmﬁlwc@ﬂc@ and bse; E@qué@mewswwzlll (ATCC

t Pr ot egbagt Sub
TR Gy S BB B o SRR s A 47Tl
@Seaabﬁzog&ppvpc@ﬁos?fcmae(m 2003330f Psehdontdlak PWiB(ATCC 12633);

%enera Pseudononas and Xant hononas. The host cell can

ée@@méé@wafﬁa@mFSQWWV@%A&%%@Q%Psgu@mmé up
ARl A TR A RS e AL PH P
H’ﬁm&ipma@mo%emb@s&lé CATCCA30 lsb)ePS@Jdemt;g&k zf\reﬁmzae (ATCC
" am negati ve Proteobacter I 0 U

7@9%42 r(’e‘%é@qwaﬁ’%’fl%ﬁ&‘@r ggfrléﬁ;gp%dwg?ad sfAEHATCC
Q§8§ﬁeP%9¢9/90792fs ﬁﬂ?érgcqgéaﬁAﬁEC %5(1)(2:&t PSeutiBhbRYY Jﬂgsova%znae

Pseudononas spe or ot her deposi
wertdlonnaf mekeni i 33(1)50&; ReegyorstrommyringqeaAditith 23 19);:

B Ren A B TER) 132 L b nagaseai s GeHaRag Rress
é @@@)359%’@@ wAPNR%aAHIMhbbicsaRt P%d&r%% B368R)ensis;

seudononas citronellolis (ATCC 13674); Pseudononas’
ﬂ?mdgg@eﬁqunAqmr@fmgﬁﬁ)TC(b @Qﬁﬁ&rﬁsazglomonas wisconsinensis; and

Pseudomonas xiamenensis.

The host cell can be selected from "Gram-negative Proteobacteria Subgroup
17." "Gram-negative Proteobacteria Subgroup 17" is defined as the group of
Proteobacteria known in the art as the "fluorescent Pscudomonads" including those
belonging, e.g., to the following Pseudomonas species: Pseudomonas azotoformans,
Pseudomonas brenneri, Pseudomonas cedrella; Pseudomonas corrugata;
Pseudomonas extremorientalis; Pseudomonas fluorescens; Pseudomonas gessardir;,
Pseudomonas libanensis; Pseudomonas mandelii; Pseudomonas marginalis;

Pseudomonas migulae; Pseudomonas mucidolens; Pseudomonas orientalis;
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mendoci na (ATCC 2541 1); Pseudononas nitroreducens
(ATCC 33634); Pseudononas ol eovorans (ATCC 8062);

weswadnyenas pseudoal cal i genes (ATCC 17440); PCT/US2008/052434

Pseudononas resi novorans (ATCC 14235); Pseudonobnas

tram nea (LATCC 33636); Pseudononas_agari Ci TCC.

o Wﬂ%f&ﬂ@d@%i’ge g et g olasti and

2 gl dovaheverbsgudononas ander sonii; Pseudononas

asplenii (ATCC 23835); Pseudonobnas azel ai ca (ATCC

27162 Ptheseitahderbortsinblegle tiose klabsi {iall@Othg 3aRy of the reference, such

S TP Rl PSS STBAR, e RS aRA il et The genome
betuRR@VIF 8. (ANTRLS RSHBRablish&BRM A0 PRINBEG 108k |(Blasmar, eATICG997)
55703); Pseudononas aurantiaca (ATCC 33663);

Poe geranistrazsne e sedicapheSEschqueshine)sK- 18T Scena@dig (538Td453-74)

A1, AT G OSBRIl W ATT AP, i

Pakit,0ICENE. (ATER bEaBR)ted Ps eiticte noivhanelisaisacd @& [(ukECBertani (LB)

3616, ); Pseudaonopnas coronafaci ens; Pseudonpnas )
gl G gigomiens: P gfL NeGl dorb gt EXEY AR m%%ni@whr,nfsilum such as
{1 NL@ C %I ! 4 : .
52%@2@0 r naﬁgbgbig/%ggﬁo nas ! #rz%aﬁ{é‘rtilf @?ﬁ%ﬁ%w‘) with an

epuivptidta rarPee sadooonab as oV glgedsa. RAFDElY2 8 26Jr;night culture of E.

E%@i%gg? g@%gg g@&%@éﬁ%% Ilﬁsasli\ggﬁ gld rcr)lrirrlolrrrll?lfmedium in either a shake
#3498/ PRARARb! 4 88wRA3{/TCC 35858, ); Pseudononas

gessardii; Pseudononas |ibanensis; Pseudononas

nandelA host ainGdsorgoe manmaereonginongh anacgi derhied floaTogammal

1084 . Pseudononas m gqul ae; Pseudonpnas. i_dol ens
ity SRR Tn e B el R SR BT il S
1if0de 36 pRinalRs aHOEKEDE PDrEYd) vt oVl €8deBBIOhgulates, pigs, swine,
Pseudonpnas tol aasii (ATCC 33618,); Pseudonpnas
vigepnliambg./gpets. qasite Fgcry mupesebeistrppggkeys, apes, dogs, cats, rats, and
%B%geriksbergensis; Pseudononas geni cul ata (ATCC

4,); Pseudononas gingeri; Pseudonbnas gram nis;
Ps eudanisasel Dmayrvled bt of Pasustiginnasy plahtade bi telcfted orshe
Pseudonpnas, hal ophi | a; Pseudononas. hi bj sci.cal a (ATCC
1%98g93t%0nrﬂééa%ﬁa AGSUAHPR ALNSCY Kreinp aewlsa}%le plant targets for

BREVH eﬂé‘s@ﬁf&%%@&t%i‘;ﬁéeqﬁé&&ég QBRRAACLES BEMrd ndtAlSHted to

700870,); Pseudonon onensi s; Pseudononas
Hnlte epplt ;aptiaTCAradé@s|s) artiebeled amgniasadparaigys, avocado, banana,

o DR A8 o AT00, L) ESROTIN S ol
I8t o P, SEIIMELTCRENS AR s,
peps helopentings, deetdopemascofict.veart, APEM, Itanbgrry. cucumber, Douglas
%%,ee%%p gRtr,] %‘Edig'ei netsceailrélie,i eu(:é-{lpqcus, fennel, figs, garlic, gourd, grape, grapefruit,
honey dew, jicama, kiwifruit, lettuce, leeks, lemon, lime, Loblolly pine, linseed,
mango, melon, mushroom, nectarine, nut, oat, oil palm, oil seed rape, okra, olive,
onion, orange, an ornamental plant, palm, papaya, parsley, parsnip, pea, peach, peanut,
pear, pepper, persimmon, pine, pineapple, plantain, plum, pomegranate, poplar, potato,
pumpkin, quince, radiata pine, radiscchio, radish, rapeseed, raspberry, rice, rye,
sorghum, Southern pine, soybean, spinach, squash, strawberry, sugarbeet, sugarcane,

sunflower, sweet potato, sweetgum, tangerine, tea, tobacco, tomato, triticale, turf,

36

LEGAL02/30682262v1 AttyDktNo. 43292/339376



10

15

20

25

30

700476, ); Pseudononas nosselii; Pseudononas
oryzi habi tans (ATCC 43272,); Pseudonobnas

W@ L@sogvessi ci da (ATCC 700383,); Pseudononas pRET/ti82008/052434

(ATCC 12633,); Pseudonobnas reactans; Pseudononas

i nosa. (ATCC 14606, );  Pseudonopnas .bal earica;, ..

R HBHa Y FTREBR-aV tA T eRma gz iUy sighbgliments, plants
SbdtZB the MAhEEak’RE8BidbpsiEaRud %Héata%oamw&%h lcoftdhl CC
33614,); Pseudonpnas avellanae (ATCC 700331,):
Pseudononas cari capapayae (ATCC 33615,); Pseudononas

i C pAdS(ATCC 10857); Pseudononas ficuserectae (ATCC
1045 Pseudononas fuscovagi nae; Pseudononas nel i ae

( ATCCTB3@Reads BS ledavanfian petiddBaexfréskida HI3dil proteins
Pseudononas viridiflava (ATCC 13223); Pseudononas

COHBPHERA R BetStirmogh golypantide 3slogieqd fropsaplsndtis dsbC, Bee,

I ' Pﬁgg&iqﬂgp@%g ' engiisk SN
@gégg%% %\r/@r? g obuverensrs ?é%ei}%%déé% )%ﬁ@slg ud %rrer%%%sslgn al. In
vhs embsdinents tis; mahod Petiddoahoasclk cgpressansd protelhef nasést linked
cell can be sel fgﬁt ed from "G am negat i

Bt eeserersEr Lo grten Zhe _me@%lg@gcﬁefgrggdmg a host cell,
BrALEOIAGE Tl Pes PR HoQURIL Tomin ] VRSt Aigodifiea SRt

rot eobacteria known in the art as the or escent
Psdeid compesis thenubtedi orpdlypepdbed iotegishgperably link¢dtotahecretion
foll.ow ng Pseudonpnas. speci es: Pseudonpnhas .. )
St e R B SDRES a B s Ringths TR TR Songliiaps that result in
cesltelidror tE@ﬁﬂé@&ﬂmgﬁcﬁyﬁéﬁiﬂH%ﬁt&hatR%ﬁH AQNRBASI of expressing
S

extrenoriental is; Pseudononas fluorescens; Pseudononas
gendeing ol polyrept deforsbreathe idebti fiehsdcsstiopsiandlbreen &s used in any given

del.i i ;. Pseudqnona rgi nalis; Pseudgnonas m gul-ae;
AR aa s A s OF pieh Bl G AP e et ThE vector
E&OAQ 203 06 8 2HarktedbtiAtdeyddel@bove. In one embodiment, the vector
43292/ 339376Pseudononas rhodesi ae; Pseudonobnas

SOMRES BBUCPRIRIHBAS cnetdinsihe scapidoPY i opyRaRfides disclosed
KSJeRPAhs' SE ﬁ%fo:%“é,t{j]‘%! f0,N9S14 1kNEd vgers %9%@, &'@ﬁ?ﬁé Led
er t am ( +

I n ot arts of e’ reéf ererice] sSuch as
Rragiheab defirerfi dn addih@rebedimdit,teatectéh@nipests £rldledtileadquence

E. cali. _The genone sequence for E. coli has heen

GamaBH G RER TONOR So3t 1 NS 1 aTad Dl 2 ¥ 291 -

(1997), I &%Hﬁ)'o@fn?eng GHONEst SRR %&r%as@%%%bi@n of the
) and

coli K-12, Science 277(5331): 1453-7
seactoarsignas pelyperanairésabib e tho tarpetoigaifisybstantially alf of theiirotein or

2 | . Hi Point, .N. C E. i b | t }
SV Tt eTo AR R thSeqtf i bRtz b e graction

af thetprotBinQR BresRddh khdYplash ©hf-adt8ABL [cBXthEdEh)th@EclPmembrane
defi ned m ni mal nedi um such as

into the extracellular space; however, the majority of the targeted polypeptide would
remain within the periplasmic space.

The expression may further lead to production of extracellular protein. The
method may also include the step of purifying the protein or polypeptide of interest
from the periplasm or from extracellular media. The secretion signal can be expressed
in a manner in which it is linked to the protein and the signal-linked protein can be
purified from the cell. Therefore, in one embodiment, this isolated polypeptide is a

fusion protein of the secretion signal and a protein or polypeptide of interest. However,

the secretion signal can also be cleaved from the protein when the protein is targeted to
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M (6 g/L Na2HPO4, 3 g/L KH2PO4, 1 g/L NH4C, 0.5 g/L
NaCl, pH 7.4) with an appropriate carbon source such

W@20089049Bacose. Routinely, an over night cult uUPEI/U82088/052434

coIi cells is diluted and i noculated into fresh rich

nmedi um i n either
SRR Hhg g ot AR B Gt csodht speliopaiggpl and the
RSBk wy@éptgﬂeris m%b!ﬁi%d@é‘uﬁréﬁ@é LleSlRkh %Fﬂlefsé&%@h fparel
I ncludi ng”any human or non-human nanmmal . Manmmal s can
i ncl udég n‘mjtoda oé thegnvdnitioh teg aﬂS@ lpérd mn@sasedmrﬂdgyfson of the
orcine VI ne, I‘Od g at es
Ewt% of Bﬂ lqegﬁﬁgereﬁo‘%?@n a]ﬂs % i é% Plcre'f?ﬁ‘?delgr oduction
anm@memmk&y@, inéP&Rd |6@06f propdiSy proddsSed FOELINDER yfeptide per
host cell may al so be of plant origin. Any plant can
pEns af pretcaypodpcadner pa e of best Perc1af Tl@f‘elﬁérsa%@d@roductlon can
tagg glet%sl ?¢c¥ea§§(ﬂ%€7&go§ﬁre 0%%%‘3%#&8%6%2 Qr Sp% rpé)%? i& u[IpJ ?‘E@Ied per gram of

S@Qﬂﬁﬁ&ﬁﬁow |gﬁhnn ofhast eelbplrtot@li €lTheahcrtasat bﬁdiutt@on can also be any
al fal fa, g@ aprlcog Ar abi dopsi s, artlchoke
SPmBiRLon elsanpingigaed lanebehiotl PEfIAnECrogsed) leel opBioperly processed

fftlin, & 1%55&%& el O é&ﬁb@ bf olutlE Pfo‘f&h' in BEUSSEIBment, the term

prouts, cabbage, canola, cantaloupe, carrot, cassaya,
tmstoasdig anrelativalte fledoved pf peken gy pcdm&rpmw thah lsqcuo@lu,ced properly

C|Iantro tr G ene cl over, onut

Siscroed Sebble. Wbt GRS BER § RUCHHIGRD TaBi ofdnterest i
Ekpresse@aPh 80t witBOHitNEsccREGA KNS &Mh&l@&ﬂﬁe iV,

figs, garlic, gourd, grape, grapefruit, honey dew,

j i candn lmpm‘fe:dwpressl@n el protdie ekpolypaptida of interest can also refer to
ol | nse
ﬁlé g%cge%ais%gp t ?luia%lgf ofe tgé p%g%ﬁ?nr heo[?rppegg%rapoi 9 g%&f 1gterest can be
etddvieed Sl rofoveIdaRER theadytey] dhaiTpatiplasiloa Bitrad@ﬂhlm medium of the
S paya par sl ey, parsnip, pea, peach, peanut, pear,
2]

yisel, Thsareicnsmolicatde ‘iﬂnrb@dbiﬂl‘é? e pr smﬂtéf: rLhegirefiin or
g?ﬁg%tr 'ﬁﬁ 1n lo%r O, %ﬁﬁg{a(?% ctil rgp GHCeSq)lI“ ncerséfsj 'a?s'i&

adi scchi o, radi s rasp rice,
pyeficonghudiscuSedtshenn pi ne, soybean splnach squash
strawp grey, Sug hbeet, sugarcane, sunflomer swee
pot at {{ tsalaﬁ{ ARRFICHAn means t ﬁ%se%elnﬂmtpaecmltated by

EEddih Lf/%g@{l@n attdfdeenldp o< AR43R68G RPN 20’06603’ Liey Whe rTEpun for 10-

43292339376t urni p, a vine, \Watermel on, eat’,
30 dnigutes ini abpuftdr mnd@rmysnimguhahmtdmonpl &ﬂu‘tsle mreélud; atiemot part of

t he th d are abi do r at ean,
b B 45 o ol Bl Aale TR RS U I s RO At the
Bfdh de pbIRBeRNRCES 513 BftcRitafcd DyQRn PRIt BbR %t 6AWBED $00@ad
secretion signal polypeptide Selected froma pbp*,

QQ,@AO X gsay VB@@ sp@u i 0-Xup BRtes Dy p@gffewm&ier 1;1113@;1010 glcal
ST R P OB o Rein Bl PP PR B PR ne PR By ot
@rd@fpi’ﬁa%kiﬁn@ﬁ. TH¥ tefn@ Sinclubiok ®8dy" is meant to 1nclude any intracellular body
contained within a cell wherein an aggregate of proteins or polypeptides has been
sequestered.

The methods of the invention can produce protein localized to the periplasm of
the host cell. In one embodiment, the method produces properly processed proteins or
polypeptides of interest in the cell. In another embodiment, the expression of the

secretion signal polypeptide may produce active proteins or polypeptides of interest in

the cell. The method of the invention may also lead to an increased yield of proteins or
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to a secretion signal of the invention. The nethods
i nclude providing a host cell, preferably a

we2q0BD98G cens host cell, conprising a vector RCYUSI0N$052434

a reconbinant protein conprising the protein or

e i nt er est inked to a s tion
BPaT s G th Somptedionufen e pisftingy BrgSd REbe e
g&g&kmg%ﬁglgf@g%“khg&lresult in expression of the
protein or polypeptide. Aternatively, the nmethod of
expr e$spmyemh mﬁmsth@mquWQQu¢e§ etleastiOnige/limgotein in the
i de t fied secretion SI use n. a
RSl BampaThER, B R D SirboRfaPTpe Bl Prfites LR Lo 21
PErifIEQKR PY&EinGn 6Hd cg:unor at st 00. 2ca5duha g eatiy 0 af aidueo.s,
characteristics descri bed above. In one enbodlnent

ghut P £bRUt Hohabow OsS, abewt ) Vot 4t dassergue ke e perirlpsigic protein.

Ay A0 0 O B R PGSR

%4, ableastabo@r g/'Lamdedst algyeAtesl talbeﬁﬁbﬁ/L hvova s @Y Inesbout 6 g/L,
chbod Tt e vecLor comiL Sen & nuclegil e spaveqc

%& og%rea'?e} In%Bm%%mb'on?é?l@st Ry antSTRegF ﬁ@ff)tlasnﬁggrcor §Pgor(]1uced is at

as a periplasmand éxpression of the s
$ﬂagWabbutﬁﬂ6y¢h9p¢i@ﬂé abesul 3%, about Bt @rogeld Ygatmlut 30%, about 40%,

bst.apti al | 1. of e pr in or ti 0
SRRTSEL By bl Rl DL BB By DO Y BERL 9. Lo 96
hBGAYNYZ aBbUt08Y,, absuTBbY,, bF Afeld Mol pfokan BF Eélﬁt)ébtlde of interest
expressed i n the periplasm may actually | eak™t hr ough

praglueed. | nenbrane into the extracel |l ul ar space;

hO\l/Jvle\éeI} % eb Qr/aaljf] t| ﬁ% ﬁlgeﬂﬂ) ﬁ?rﬁtfia;%‘l%% Feg%@ @‘I(ﬁérect?y processed

PrRER Sﬁlcﬁﬁeé’tﬂyprﬁbti’sﬁd'dﬁj’roieﬁﬁlﬁhstaﬁ aRtiA6l emirdg o®the native protein. In
extracel lular protein. The nethod may al so |nclude t he

serap cybodimentsy atrgast Aot sheapratedt orIlynsepds efeingprest comprises a
'Ir%g%\f‘e; a‘?ﬁl_ﬁlﬂ b &AM S0 BESh ¢ %ﬁ{%‘dﬁﬁexﬁ FAMRSX6dACK ééa‘é! A%, at least

e secretion signal can be expresse
et e lcasn 9044, chmbte 0f3hd proksdiel hasoant dieinp n@:rhemm o nlee ﬂiahﬁie protein.

signal -linked protein can be purjified fromt cel
%g%f@”é B bolimdire f@rm%tg?%wéu&tsr% ko Jsﬂog/%tceﬁectfy processed protein

RPIhY F&@l@tlhaﬁdlhg aPlchSbOR 02, 2b6hD. Rabbit®. 866810 9 hbout 0.6, about

si gnal rotein or polypepti'de of i'nterest
Bowebart 0.8, hleows O @tat bastsabgnial .0 gldncatsdy tpeoockwd\pmiemr Ianother

th r ot n th rotein is tar ed t

EBaligS SRs B ooty i BRSO Hr S Al igros produced i
RelchRhasg, Jttﬂea%ﬂ@bcﬁl@b R Mast 4086t 3 bk agsut ey nesBut HE/L, about
secretion signal and the protein or pol ypeptide is

freedifabeut g/h nb,crué §géL,cﬂbeatvnge/Loabquhé géle rbeutdl whgabant 25 ¢/L,
Tgout% Sg/hli)da ? at)outgllat /0D dlit%s 8 /lsa(.)t lleaes ou?S? Ig/(} reater.
d pro uct %1 s %F

FACT 8a P8R0 tshe “Prot ien’ or - pol ypep
nteheshbyditnbhi, the @mb@ﬁﬁof@@frlectly-ﬁi’tﬁcdsﬁl&f@a&ﬁﬂproduced is at least

g‘tr)oouc‘z %E’:/E, agout 10%, about 15%, about 20%, about 25%, about 30%, about 40%,
about 50%, about 60%, about 70%, about 80%, about 90%, about 95%, about 96%,
about 97%, about 98%, at least about 99%, or more of total recombinant protein in a
correctly processed form.

The methods of the invention can also lead to increased yield of the protein or

polypeptide of interest. In one embodiment, the method produces a protein or

polypeptide of interest as at least about 5%, at least about 10%, about 15%, about 20%,
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alternatively can be an increased | evel of properly
processed protein or polypeptide per gramof protein

wee@doewss or per gram of host protein. The i NRCEHHS®AS/052434

production can al so be an increased | evel of

e ESumarersD o rbisAout B, dbo B o G5k il cove.

LP&It@3%E gbcﬂft @d%c fab&ﬂ 7@%1 oAb R0tcPBf R ca@ﬁiwtéiﬁttﬂc@ﬁ ”]@ércéi{t‘ total
|ncrease | evel of total protein, increased |evel

pelbpeotdiy” istiscaseud op protan ar palypéntide @a@edloswalas @fpercentage of
ctiv bl
BEi by R ol TP ot et R PR IOTGet s i et
Qhowelypeptti de that is produced, properly processed,
sol ubl e, and/or recoverable when the protein_or
pol yp&bt PaacwRr prbediment, the hoxhiclloan fayha eecembinans phpreptide,
PRSP R bR B PR LR Bh ISP oL BYERE LATep B a col
daisety @ tit keaem 4a| g8lo, wigdhegrow o (iad) withtl & &seperatutehrenge of about 4°C. to

| ubi_| it .th Th I
aout A o e efidie W6 it et GeGvAF ety Khabott 30°C.
%H&R Bk rQonteéfd jop! BTk 95°E%hd %G&ﬂt '56"%‘)’ inME AU Qefltstrﬂégib m.Ina

host cell. e pfotein or polypepti can be 1 nsol
partisolatlp Ipeafeffdfdeemlvcmhmemt thie eppleypepsyisten wahhavec prdelmme

or. nore, target.i ng se ces_.or se uen | st

Balryp?r? iR pitovia R o e B S flrepnd s cpi 38 I o1
AdhcH SRAV ?ree{)v[’thfﬁ‘%at@ﬁ pbhgire Hﬂl%e Bf %cﬁl't Reod $o Mut 55°C, inclusive) in a
precipitated by centrifugation at between

apmr@baahan@ﬂymsatooﬁarramatm Balp ok a‘gluew |ab9utvMQeInt6§Spun for
I ol O

cond #1 BieL <SBrby Geogt bicktint CEgRie F RSP g5 ofen found n

AUl (S BaoycaarPaginb B, EP QCI8BI45AY, DU s DecaBkdTbf @ihdpe to or an
"insol ubl e" neans that the protein or pogéggpt|de can
Hrergase iy 1P flatdaty af yheo@nerqetl wecabrane. dihe e s Pagre” sherction

B R L8 SR o
piepiteanes calicip OVikselpbd ded 98B k. Marbbiof. 16N 143€1303; ggowth rate
e SRR B B Do o SRR e
S%E 2hDBAn A< t(hP@é%ge PO EYDNSESIP ATy wgl%eﬂzgt @aa:?efrlocm release

roteins or pti des "has been sequest
petttioddsiohg ehd. (1882nBivdreckrariopr’b@6¢€ 1prootieinm lysoglrotzad

oS Reh B RCemr gsoiys e B TR seap R Moteins
@qlrmgﬁha @ﬁﬁds‘ﬁforﬂ (1@@9)913&@16@5&% ©qhdus. hMicapRL b@r141 8); fusion

enbodi nent, the expression of the secretion si

pmﬂw@fimwwalyee;{ﬂ ewphdinviren. er@lrlﬁsb&a A979- 4885) recovery by
BRI TRl P (BNl Brontn L 40 Pl

Q% Qispdrn&f &fglﬂ@%ﬁéﬁqﬁaﬂeﬁ@% 22viblasmic space with subsequent localization

in the broth has been used to produce properly folded and active proteins in E. coli

(Wan and Baneyx (1998) Protein Expression Purif. 14: 13-22; Simmons et al. (2002) J.

Immun. Meth.263: 133-147; Lundell et al. (1990) J. Indust. Microbio. 5: 215-27).

A. Production of active protein
In some embodiments, the protein can also be produced in an active form. The

term "active" means the presence of biological activity, wherein the biological activity
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38 AttyDkt No. 43292/ 339376pol ypepti des of interest as
conpared to when the protein is expressed wthout the

WG 2oBe9498h si gnal of the invention. In one enbPCi/b82008§/052434

the mathod produces at least 0.1 g/L protein in the

artment. I n.ano r enb di nent
e BUR gl DB e bt Pl S Gty Bt i ofssponding
hﬁ‘@veﬁﬁrbiem & po@}pebﬁ@@ tin #RQhiteRt &5 pr@Qﬁﬂtth@ t 102@1@7%5%@ ﬂﬂbt a

about” 0.5, about 0.6, about 0.7, about 0.8, about O.
oolyaucleaaistor @blmﬁptldeosoglpmpﬂe@r blplogscnri ﬁmpmn e effect thabh@ at least

A8 08 b alfe RiEenl iR REHH T Py Bretaplyet oo
3b@litb0-93t, hansdy cah@uied 3o ﬂfe'—oortﬁwﬂlr-% @iike pRBARIbr §01915épt1de
about 6 g/L, about 7 g/L, about L, about 10 g/

&ﬁ@& @ta&@rgmran@tﬁémtThzoiegrremaatm p@h@teua%mﬂlmtlg¢ ECUVé‘W can be

rd util DB % eﬁjm&ql' %‘d t%%arﬁ Ve btlol%%}cal assays for

asm C §in pr 6

@bx&uﬁlaﬂ@&ﬁelﬁ@@tﬁolﬁﬁ%ld@bﬁué indSgioakintt p2diéin oapolype@igol
about 40% E’éﬂjt 50% .about 60% 03bout 70% about ggg/o
Hpeset Rotringherlegictaartivbptyithad gog p idg fronnyp9iei CTOSS

?&e%e\%ﬁi?{%heq{au@@gayp%p&&t al protein or polypeptide of

I nterest produce one enbodi nent, the nethod
pr odudés imtentieasin dsolingprdvecrecavecy dfacpvo pﬁsa'e ar pokypqit'mle of

A corr Ct ocessed rotei has. an no ter

O R BBl A P S LB R AL T G gt abour
Qb%t Bl %(ﬁitﬂo%r al@&it)ﬁp%’hb&ﬁ 60%5, LSt 8BS ut TR LbSR K08, about
native amino term nus. In another embodi ment, at | east’

80%, omat lpashghouy B840 that of él@srtatlsa gotein of palypergamsthas thawseaence is

f .t
it B RS AR i O TR s R s Sangiatty
Qindildr @ e ngﬁte protdieet Ibc)ly]@sfpﬁ@@ SEpitapy Ot Ik, Wil lt)ehzﬁ 1@5@’[ hbout
i ncl udi ngoat | east about O. about 0.3, about

a0 % ebat 5070 Bt 5@%63b%69% abonit 78 e akout 86%. &‘bléﬁﬁtt abmg 90%, at
erastaat,bolxﬁ@srs% n‘%g%tterlh/gtﬁydg o?ersﬁﬁ Qfd a?l%?)éﬁ%gle%u%sed otein

n ano ment e tota cor rocesse
Bﬁ(!bp@llypepml’de otivwipepidi sdestate spatiicas (k. pioguae dvellknatvn to those of
| east 0 g/L, at least about 2 g/L, at |east about 3
g mgﬁ’cﬂﬁ- 4 g/L, about 5 g/L, about 6 g/L, about 7

9/L, gRoyts g/‘l{f lhe 1?118% 0 69% tld@QPH&eréé CQI{ %e algy 9(5’[{1?:%% with

g/ L, about 25 g/L, about L, about abou
4prgyfiduslyadsoablisiksl rptive patteih eapd)lypetmlglb s&@dgﬂ @ptl‘oty Alternatively,
nt, of correctl

HetliCheat Be rapn S petnEae s i T b L B ehiT Shont

12961taA0RN! orlsa B8 ta@ROYLsi RO Wn RO U&m%ﬁg(ﬂve@ﬁ@w wil e PO brotein
40% about 50% about 60% about 70% about 80% abou

00pylypdidide. BB Examblsumn IBOHssapDLAN @W@d hniermgognyadetectable
%n%gl’%gtloarlbt?e%veegnga?/ﬁro?em or po%ylg)efptltdg to? 1nteres M Ial?a%gett é) grg.qt;e?\!vgen an
expressed enzyme and substrate, between expressed hormone and hormone receptor,
between expressed antibody and antigen, etc. Such detection can include the
measurement of calorimetric changes, proliferation changes, cell death, cell repelling,
changes in radioactivity, changes in solubility, changes in molecular weight as
measured by gel electrophoresis and/or gel exclusion methods, phosphorylation
abilities, antibody specificity assays such as ELISA assays, etc. In addition, in vivo
assays include, but are not limited to, assays to detect physiological effects of the

Pseudomonas produced protein or polypeptide in comparison to physiological effects of
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correctly processed form The nethods of the invention
can also lead to increased yield of the protein or

w@iopoe48é de of interest. In one enbodi ment, tPE/IE1008/052434

produces a protein or polypeptide of interest as at
0, 0, 0,

gﬁ%aﬁﬁ‘%%%g%ggéﬁ%@t@%%%gf é %3)\9%51%‘5 gﬂl O&A)RBE%I%% lilrtl eljégtr/olyte%aijance
6134%1%3/11331%33 CRIAAHL tlrgé %ha lﬂﬁ B0 s AR arfiQf6 iRt of antigenic

45% about 50% about 5 about 60% about 65% about
?@%nsabﬁgmeralsﬂ/qany)m Y;}trearr etr vigh agsey ahn b@ustedpo deteimine the active
éPt&lee) ?f th%Progeg{l] t%)t% é%g 8% {rﬁeéresr@l%att ag%YvF %og & cgrnparattlve analysis to
BRI RERE pakcifor PEIGHEIRIE S0 Ced ddlsath thﬂit |1ﬁass§ﬁt@le Alternatively, the
determ nati on of the percent total protein is
WeEdteink proRmMyRaptidepepradyced imthg psesent lemrmoné% belpspeyid fof e ability

l?oo? mlfl%lte or, ?Ifhnblp egaﬁloﬁeo%%BQﬁ‘@ﬁo&?# é(ﬁ#fﬁ Fide and a rnolecule

Xpr essi
ItIQW ﬁbrnm‘llyahtefae&&tlltli%etpﬁmeﬁnﬂ palypepﬁdedelgsa EL}bs&ﬁtemr a cornponent
| east .40 g/ L, when grown (i inate rature

phgeigel %%\M%ytbé the aa%mft)tey%n%@a Y ieragi PRy DARYE ca

T o T

lcomchtlmsrthatalllowathda pronm'ni bupelypeptide paitéreesverh the pmgétemcrleaiﬂe and

G eia S BB ST 2R 1 B RS gl o iy

ot@lule. densi ty of at | east 40 g/L, when grown (i.e.
wWithin a tenperature range of about 4C to about 550C,
i ncl uﬁSWB’)ﬁ tlnam cen b niglized tg détermine qunfmlat pelypentise petvihoae

REREPs doltnetBom RAB B el b FL 1 BUPP 13 s g i e
Qf (IR 1f) GURShi A/ L1126 101 ot e SESWEE. OINE am)%feemerfmn S5hrelhs.
288 45 1), possibly because of damage to or

SheRgaEriag, Yisang Fum YrtyY sk, BresmsiiereH. Eelef ah&?@ﬂbﬁ@od 60:595,
hi
W@Ju%re@lgiung Aiabg Y\%ﬁhnuﬁecfdeéd' %lﬁé?ﬁé%ﬁ%E E@ﬁ(?r ory

using a variety ani’sms t’ha | Ze
@tﬁs&,fSa&ﬁird)okUﬁnﬁr Enlﬁ’ltsdodﬂdCT M 4rivhtkssala., 69893|and 0Dy in
Arch robiol. 167: 14 gromh r Shokr| et
wzy"(%@*zf? upsoN eles i Gﬁnmgolieééwms é@a%@e Berger, S
Iﬁd Wk, KYrﬁﬁl%T(éHsesl%ﬁ% f(%?raaé?gé Bﬁ;fb?éf%E&}ﬁﬁz%ef @ &/182-92
Expression Purif. 14: acteriocin r
ﬁ?Q@O&IKﬁD(Kah‘EI@an@ LétBl(ajhem( 95@89)55-&4@2 E8onStowrt @ al., Proc. Nat'l

fab7 Ry 003 Y 3Pk Rhfbllin & Ay Ehigl 128:107-15
B9spl(RalE & P Obipin39 LY 1égg and Sundstrom (1989)
vel opnments 1 n Indus. Mcrobio. 30: 141-8); fusion

partners (Jeong and Lee (2002) Appl. Environ.
Mcr ol QeiPSowdPdais)  Fecovery by

The cell growth conditions for the host cells described herein can include that
which facilitates expression of the protein of interest, and/or that which facilitates
fermentation of the expressed protein of interest. As used herein, the term
"fermentation" includes both embodiments in which literal fermentation is employed
and embodiments in which other, non-fermentative culture modes are employed.
Fermentation may be performed at any scale. In one embodiment, the fermentation
medium may be selected from among rich media, minimal media, and mineral salts

media; a rich medium may be used, but is preferably avoided. In another embodiment
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osnoti c shock (Taguchi et al. (1990) Biochimca
Bi ophysi ca Acta 1049: 278-85). Transport of engi neered

Wpe@seY4986 t 0 t he periplasm c space w th subsegeREns2008/052434

Iocalization in the broth has been used to produce

proper | and activ ins.in E coli. (W

B mibyn ri6Buf opp oyl el Pieduita s irier P apglhss.
gifn'EH@iﬁ%nﬁ t rﬁlllmmz(l%ﬁ)&@ﬂm‘;s selléETt@din In %taﬁot%éﬁemﬂ&ﬁmélﬂh mineral salts
Lundel | €t al. (19 . I ndust.” M crobio. :
PELRT S, selcteBr Mdm@lusalms wtdiaetd wlgﬂMBepmfdrwds ome
enbodi, pent t he pr ot ei roduced in
ot by bl AR PLRRSM o A ad U B Ph SRS kb s e
Biuebagkdbscasit ¢lytdryl, Exhapies of inhiRrdisalkogbdialincdedel ¥igt, W9
LEGALO2/ 30682262vI Att t No. 43292/ 339376i s
v dbredogrongs e {AaT(W 143k ﬂ%‘é’tﬁcﬁﬁéé\/llﬂl@wﬂmedluﬂl (see, BD

?}a@lsgs??gg\g%n% dcgi MPE(‘I) ﬁf.] Ba&26d: ﬁﬁgﬁ ?mﬂe%f softs §£e%ltt8 infhke

cont ex
h}iﬂd:rﬁladaltynﬁf&ﬁnﬁcltldimﬂm@e ftdcyuauedre @fnodg, Of., pmh%pmpphcd;@hates
npri ses bi oI al function or effec %(gt has. at
F‘@&éotm%é‘ﬁ} at%e% sinagpoyurp selfas gpeijonde, pad Epceapipgtals such

Q0= 0% @G0B rakdr 51{@{11@@{6)5 oftroh e&g?etaﬁlgﬁ analk, 9R@%inc. No

activity conpared to the corresponding nafive protein
orgapwl Iypepinl sdercasiualy as pgnickar, typanameties scidSloe a yeast extract, is

ee nati.on of protein _or pol ypeptide. ct|V|t can
B e vl e dfe el BBt nepottec S sed and
tag 8RY ed sSleamB@ ki Mo @' 0@ hfrnddni@f SAYS a&&buﬁ’%hioﬁﬂﬂ ahd
proteins or polypepti One indication that a
ga&weﬁ mmpn@oAm@fptm@mmﬁfrah Sﬁktsem@émnmilhwomtm glucose as the carbon
ical acti

is?'}ﬁu% gﬁl S%mg%{fﬁog\{% F%%eggl S& %{nleglg W\éﬁlllg(thﬁ S 80 contain mineral

Réltsypeptdaddn sbie) ik et bOsuppRimcatROvithIRIOVBWIEEIY S dmino
of active protein or polypeptide of interest. Active
BrigS STtAMINsaRCIHARS, of b dngrpdicatstthoighythese ase addedgt very minimal
@Eg,ggt 20% at |east about 30% at |east about 40%
out 50% about 60% at |east about 70% about 80%
about 119686 crabodihchtemstiaaho bt p%%etihﬁingoﬁe td?ﬁpcﬂﬁhiis\lsted in
ypepti de that q ence is

t ol
%r SR U H'ﬁ‘ﬁ coppangnip &3y b @dgggbﬁ%ﬁ Qliqwing m&c%? / Kﬁt)(N%‘)HPO%
mizp@z «'aha &mea @meaal% 1%%' mma&f\? 30Hkdr¥ Sf &%Qltlé%l Water;

or polypeptide. Typically, kca be at | east
dizout soBORM oé ract claMehts abobi adsidey folbwead b 08 addbmutof Eﬁ%ltlfoam

ab t 800 out .909 east ab t 95%

et B & Bfs- ZBE g hoen GecliEEn GRAGS bchetp ety
@tl RY PRk ﬁ)‘ﬂﬁlldﬁ@ bngﬁeéged\ng\@% hnd thiandRd FRUbSI Rt R ded. Control
speci fi city (kcat/ are well known to those of

skpHiat ppprexignataly . Sﬂae ba@tsliuvvetdwsafg agneoysraptrapa.gyterile distilled
RS ltéf REP % Ieg%e %f d dI %3 h(e: alﬂtlakﬂ Vo"ilu tocfﬂpnanrn%? thd gy e%tﬁlce(r]ol stock

previously es Ive pro eln or poly
@Iza_tsmala} ¢ha@hem1chm are%drﬁth@r@wll\y%lvyﬂa‘tﬂé’lﬁoﬁh&fahhsui Mlp@flelts Neich as

e eITrllnsorEle ia cgnp gl OtV!J ?o? aolflglll Qetllecqglgltty gﬁgvatifoncithceﬂcr? frolr growth of
Pseudomonas species and related bacteria. The HCDC can start as a batch process
which is followed by a two-phase fed-batch cultivation. After unlimited growth in the
batch part, growth can be controlled at a reduced specific growth rate over a period of 3
doubling times in which the biomass concentration can increased several fold. Further

details of such cultivation procedures is described by Riesenberg, D.; Schulz, V.;

Knorre, W. A.; Pohl, H. D.; Korz, D.; Sanders, E. A.; Ross, A.; Deckwer, W. D. (1991)
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si mul t aneous, or substantially sinmultaneous,
conparative assay wth the native protein or

WEiogpe4ss de. For exanple, in vitro assays canP@BEUSZIE$1052434
to determ ne any detectable interaction between a

Pl e B BEBbb O ASghethiR oL neprsp el af i rre”
exntemsedongrnoe and hornone receptor, between

expressed anti body and antigen, etc. Such detection
can include the neasurenent of calorlnetrlc changes

TS, bCI I ucat II, bCI I t CIJCI I i IIU,

?ﬁ@ﬁ&eyqﬁﬁiﬁg‘&{ﬁg@%ﬁ?% ty, changes in solubility,

cloafp@gsnt! N nol ecul ar wei ght  as 1RB&ASIhEchtRYIoA €]
e[ecirophoresis and/or gel ex [ust on nef hods

Bﬂbgﬁhorylation abilities, antdﬁdhylspe0|f|0|ty assays
el aoac FClII1ICA Accoavce ot ~ ]

- LT \.)I"\ aooayo, Ccl U, T II T UIT, I II VI VU aooayo
Iruﬁ%ﬁgo4but are not linited thI%gsays to detect

Pyl di@gl cal effects of the

seugphonas produced
protein or polypeptide in co

parison to physi ol ogi cal

MdSdat B 8) LEGALOZ/ 30682262v| AtZg;ﬂ[Sk

u292/ 3393/6t+he—hative protet 22 pcpll de - -

%ﬁﬁ?aa§PHEOEhange in electrcﬂQF@'balance change in
Hhoedn @ T Ng (1 e, changes 1n $£j,gfTdi ssolrution and
the induction of antigenic response. Generally, any in

ﬁﬂmmmebein vivo assay can be agédglo determ ne the

rdo ~f

T I VC \w | L |IC Hl UL CI LIL} \Y PCHL I UC UI
?Xﬁ’fl Ij“ lﬂhﬁgﬁ ows for a corrrgalrl?%I ve analysis to the
native protein or polypepti de|so long as such activiiy

is assayable. Alternatively, tthe proteins or

ﬁakymgﬂﬂmMHs produced in the j

act

)resent invention can be

L1 +v + ~

Aaccavund fAr A
£ ||\., oot

hi
} ||||| Bt

Ly U \JLI

1®n bet ween t he pr ot ei

I ML Lol \JI

dr& bol ypepti de and a

C

NeheiTiey 183 *

T hat normall I Nt er ag Th the rotern or
&SUHE0 y | p

50

??P?

ypeptide, e.qg. a substrate]|or conponent of the
NHynal pathway that the native2preotein normally
I nt or nr\f S Criech aAaceave pcan tvmiecallyy 1 nelnide the ot anc
T LILA A YALI A\ AV A N | uuuu]u ULAII. LY ]rll CAT T ] T LILAYZAL A\ A% A2 LA Y2 ~J U bH\J
of conblnlng the protein with|a substrate nol ecul e

€ protein or polypeptide
)| ecul e, and detect the

q?££ m&AGlHoRNS that arfow t

to interact with the target ny

bigdc IRe(ﬂiII) altratohsS eduevin€l,efH,0he

» interaction with the

Brot al fal aan t ha targoet ml ecu!
?f escrlbed for exanple i
1984) J. Innunol. 132: 1858 or

a Assavs fhaf cah ha
~ b A

or pol ypeptide activity
" Ralph, P. J., et a
Saiki et al (1981) J.

DrRFLLNIO | Na, MR0,ATHA) 0.36 et CIWW
Igéérferon Systens. Springer -
Broxnmeyer, H E., et al

E. Il (1980) The
erlag, Vienna and New
(1982) Bl ood 60: 595,

W'Segclu' @ICI%?[E’(‘) 0K £ lLéI £ Of

Sprihg Har Laborat or

Press,

y Manua™, 2d ed., Cold
Sanbr ook,

Blmltrﬁohetwmdtid' ac1d/Nab &Ih FHAs.

hl acil af

1989, and Me

IIf\hlh
OO T

J.

t hod
hni o
LRLRLEAS

RSt dThEsd) Borgar, 5. L.

a¥al
T oIt

o
J

The expression system according to the present invention can be cultured in any

fermentation format. For example, batch, fed-batch, semi-continuous, and continuous
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and A R Kimel eds., 1987, A K Patra et al, Protein
Expr Purif, 18(2): p/1 82-92 (2000), Kodama et al., J.

WBL@sley86 09: 1465- 1472 (1986); Stewart et al , PEY/U82008/052434

Nat'| Acad. Sci. USA 90: 5209-5213 (1993); (Lombillo

Behias0i giodes ek RSP RYCBarIY AR IBhATS Bicc el into the

%ﬁﬂricegﬁlﬁi/\ﬁlladﬁﬁf‘ @bﬁthﬁl@ﬁs fe@ﬁleﬁtaﬁormﬁ;ref@ﬁéd s descri bed
herein can include that which facilitates expression

of t h&@hpeppressionofysicnsecey dingamtheqreseheinveioptare useful for

facilitates fernentatio of th res

Aeehe oo oA Sl ot P PR EsC 2. Blcrotiter-
ki, lé@lﬁﬂlt&oéfcblleem@iodiicﬂﬁéﬁsﬁalb merMblnﬁllﬂoh ivbRih@ds may be used and 1 Liter
fermentation is enpl oyed and enbodi nents in which

seaieind laepst fasmgptation V%m@@ Fanuheussp daong cebedigiani dee
'fe%%ﬁ{éh% tb&ﬂp%%}/lpbo% a0 8{ Ilti%:'vgﬁ%?& Iﬁ%}ﬂot‘fl%ﬁ%rﬁbodl er?tnfﬁg
ferornanon gollunﬁhmltt&iél a@or abavic Mltdﬂ@dﬂ&lteﬁﬂ ds Mteﬁ[ 20 Liters, 25
salts_pnedi a; be used, but

Mtgqseﬁ%b}tgrsamléeéa IOpr{Jltgﬁs@gﬂ%iltw %Q, 1,000 Liters, 2,000 Liters,
'5%@6%%{53@@86@%&% o%%blo@blh!ers 43292/ 339376ei ther a

m nimal frediumor a mneral salts mediumis sel ected.
| n st id thegnosthtanvertioodgroetit, cubunmg) andlbr feedentatiomsof the

IR T S

ﬁfyﬁdspwu@ rﬂr}éfepafb@)t gfdngfbratMcR@ifiah tikahh S sRBbR £ONSIabb 55°C,
of mneral salts and a carbon source such as, e.

g.
gloilmTh%@rgosﬂ@e tegns @rywér"dhnd tvawpl’ gg)vaflg"r}i ttaltmg” (and
SR R a0 G by b B AT ORRein yoeard
kathic $10& defs M thgipRdsent(idmbipn, ifhelentBaglcaiCgdotvtBB) culfilimrg," and
m neral salts used to nmake mneral salts nedia inclu

t feentateqre cvilinfa tsmpaivbiig range §f abqyb s & thauphddp wmhé%ve In
?ﬁf{ﬂg&ﬁ u‘g]ro%{h'f Rt 18@1409{6'33&1 blgﬁ%ﬁgﬁét&@% 81“%10‘11% E?IPBJV ion

and ‘trace mnerals such as calcium ¢
bod/at enlargadesyhd weless wibldgicahstateopipehich rmogainadg a8dGr non-

zinc.. No organi c nitrogen source, such as pepton "
erppsipee!! 1 s Pardptindicalby suatajnsds o aiter 4% of (et eyl boing
shdyHol§hvith (B@lchA "HRMitiIhcd nst ead, an inorgani ¢

nitrogen source Is used and this nay be selected from
anong Anedditjonalnativantags malstrg, Psagdeous:s dloromeasiars imecbressing
aseo nmoni a. r el m. ner al alts mwll .
dER e Frof B s B Bkp £ i s R re Gt Sl i high
%m@&@iué _bPardB U SHmEbthbMBctABOL:Pr&31dn YOS oMY MAisend,

m neral salts and a carbon source, but can be

f@@@omm@wwwm cxprepsions mtqr@&mcgrdmg tarfhqipresanit iyention can
V{FOté’?a (ljl (Petn erf)e/ asb’ronuﬁ ?O n% hqerrrnorle s%gglosmonas%gpesggn%se
expressions systems according to the present invention can likewise provide a cell
density of at least about 70 g/L, as stated in terms of biomass per volume, the biomass
being measured as dry cell weight.

In one embodiment, the cell density will be at least about 20 g/L. In another
embodiment, the cell density will be at least about 25 g/L, about 30 g/L, about 35 g/L,
about 40 g/L, about 45 g/L, about 50 g/L, about 60 g/L, about 70 g/L, about 80 g/L.,
about 90 g/L., about 100 g/L, about 110 g/L, about 120 g/L, about 130 g/L, about 140

g/L, about or at least about 150 g/L.
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In one enbodi nent, nedia can be prepared using the
conponents listed in Table 5 bel ow. The conponents can

wWheooasowso i n the follow ng order: first (NH ) HRO/PUSHBB/052434

PO4 and citric acid can be dissolved in approxi mately
30 liters of distilled wat t.hen.a, sol uti

; f t
ol el @104 SBbOdHRRIG el slationy ingtiemui § Pe Rersenibout 20
ant idoasuagsnd/L; 5&@&@@0&&@ ob yl. Mdldbaut Fieﬁ%L %&J@Qo baaind

Sterilization (such as at approxi mat el
sbatti80e/Isaibanti Bng/Land gbow ddeg/ Mybout 3th ummme&m about 35

AR B0 e R Sh et LRl PRR SRS o ofegleo o

WB 12150 AN ak bub 80 addeboiltG0ad] Wed abdig 75 RVIL;i abbutvdl ¢RInd about
to 371 mnus the gl ycerol stock (123 mL). The

A e ahpet 4 €l epdabowiBQIgY. avail abl e from vari ous

suppliers, such as Merck. This nmedia can allow for a

high cell density cultivation (HCDC) for growth of

Ps eudamikaarispeheswinndPolppaiteld opdatesd a. The HCDC can
start _as a batch ocess which is follo

t wo- pAadecapwy ﬂbf‘arle{ﬁi sQlpbil 1%9?@[%““%%?“‘*2% %CFthtﬁéaf the protein of

%t@ﬁé@thlt 'rﬁhytﬂé%eg?é‘tﬁ@toq%lﬁte tﬂé ?&‘ﬁ&l £8R tREnGQ '351'1 Qﬁ&/ 81de>@1tacellular

a reduced’specific growh over a period
dwdbin.nghd isoleson maydbie cahcrmdee sdmnieerads oc pm@emlertm dafpeuémg on the

i ncreased ver al Furt her details of such

SORRORES oh Mo oatra © matbE S pEa s e ise B, The psptein may
Be Bkﬂdﬁced‘éndhé%ﬁé%@sm Wél:geted t& ﬂﬁ' penb'lasﬂﬁ or ﬂﬁ@y Be seQreted into the
Sanders (1991)

celene ozfezgmémtzmmedm tTpmzltem tangs@gy@slgs ft@rrHihg me@elmrn
cul ti

UERHEbIN B LB Eh ARG bR PRERR e Rl g

166:281T83 L XRaLGiIHE-OTCISMEL mfoaomom (N1 4kOarid W aids @900} Enzyme
i nvention can be cultured in any fermentati on format.

RBeroby Rergrel, 13ap0301 D p hewrused dipwershtthepgshemicakygre not inert

T S R AL O Wb pradestsprscquent

Yhefieition tohecepiet. &iilycins trextatent eF.i daliaetll easitg pmﬁiehbﬂlaz[tlon of
medi um cont| n ous fermentation i s preferred. The
éhwé%rgn% TalG Pang!se BedrapeiErdiie relfwse e G IS (Ariga

& ugg@éw bR BOA0S0RN04 €0 5L %s%l&gyﬁls%g%e@ws of-

fermentation. Thus m croliterscal e,
pempla:’.rnnc ecle@cavlf egcoanbpihagepiokdin ere ®m@he shankrdosztand tﬁleppel

BT oo el 2aihsn ba it RS BRahb it her.- 24

555 -5 692 R L ARitY HEWD- 1246 ?/mr Rt crRHiafRRYRirdadetit s&d (EDTA)

in anot her emnbodi ment , ment ati on vol ume wll

sreatgrena@¥areang Happek(d 964)0). Bial eFkem. 1239: 3B&3-390QR OV Lthte¢t§ll
%15)76) Biochim. Biophys. Acta, 443: 534-544; Pierce et al. (1995) ICheme Research.

Event, 2: 995-997), and combined HEW-lysozyme/osmotic shock treatment (French et
al. (1996) Enzyme and Microb. Tech., 19: 332-338). The French method involves
resuspension of the cells in a fractionation buffer followed by recovery of the
periplasmic fraction, where osmotic shock immediately follows lysozyme treatment.
Typically, these procedures include an initial disruption in osmotically-
stabilizing medium followed by selective release in non-stabilizing medium. The
composition of these media (pH, protective agent) and the disruption methods used

(chloroform, HEW-lysozyme, EDTA, sonication) vary among specific procedures
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Liters, 50 Liters, 75 Liters, 100 Liters, 200 Liters,
500 Liters, 1,000 Liters, 2,000 Liters, 5,000 Liters,

WA 080098é t ers or 50,000 Liters. In the preseneCT/US2008/052434

invention, growth, culturing, and/or fernmentation of

the transfornmed h med wt ..
Fpes- u?%atwawaéﬁﬁﬁlﬁif#ﬁowﬂe%ﬁ}% gt fah dipolar fonie
g@tle{g%nt R RIABIDT Aist BRI RatMl Emn(lbb@) Vé%%ﬁarﬁ?fj\lzcmbzol
about 4C'to about 550C, inclusive. Thus, e.g., th

B8r3-3 g bon hizeneaat deV'lgw ofnse ofgnigwicgtay lyticentre mgﬂms to

B i ges Db A0 G oRATET R PR i BBy
ERkinge/dhg/BlveePh&Is @AV Il MBS AL Fithtet, RidS(Spbt- V@@d’gSBerhn) pp. 11-
8rom¢h ‘cul turing,” and "fermentation," wth
nperature range of about 4C to about 550C,

i ncl u%!o ?entloﬂaﬁggtb s(e)fgrt QE&%{}, of{(pe(])tlgﬁlg i}é’ilfgﬂoqid%é Flnterest

both bi o i"cal acti and
@iohathg emapta,smasS sedhble ptdin of ediiactille paitRladsinivolvad dﬁshltégratlon of

on-di vi ding and/ or. nonenl ar cel ei ng
ﬂﬁq&ﬁt?rlﬁlc%ﬂ hgtv @Waicweﬂﬁﬂ%%t“a&aewa@waﬁwrt tygicply fvolves the
/%‘%ﬁ o6 GaviAGM M P HGuiWshdbehditn, 85il o RIALGRARSA beads,

It1onal advantage In using
E%ﬂacaﬂmnomagiﬂdmg acHnsspensiex pli’cesesﬂm] g edeSurfate deqimities, Hancock

i ncl udes e i1ty o oppnasf uo scens to be
%kﬂg Ch?ﬁﬁeﬁ %‘%@ﬁiﬁfﬁgg% gﬁﬁg sone ot her

bact eHFAV -1936R )9S LR BictHShBARy toTﬁ’ydrbl'ﬁe ﬁféq)eptldoglycan backbone of

Pseudononasf | uorescens expressi ons Systens accordi ng

ttlt@ acHevatk dbe ntcthiodwesstfirsindayaleped by LielcnanseAndd €9$b1 §frast Natl.

2 Th d f
A0 SR ey RoET wd R PR IR o SRR Pl e
GHIW Lidoowing Btoiredicd @owndee it ld@nphtts Rlteranolvaas ptadaeplbsts.
g/L, as stated in ternms _of biomass per volune, the

Ehwcﬂyﬁsﬁ gfained semme gelbavall rcym@@Tlepnts,\}@lté}qgi large,sygfase areas in
g\ﬁ&dtrgggthgla%er eﬁ}gﬁrgﬂ@% E)Yp Wty FeP%tNl) %ais@ ’ﬁ%ﬁcﬂ%clgsgs a

| msn e ce ensi t
aictoglafot palifging lﬁﬁatgialse frabﬂwcteaﬁ cghiprisiab @Wu}ﬁﬁlgghd‘_envelope of
out 40 g/ L, abou[ q/L about SOUﬁ{L about 60
gn acighg i atypsrggtca oilg & MEALUM. L0 Yo BUGPLC, SOl A9 yping, ¢.g.

/
g 1%40%1? Wr aﬁg)og%t ideo lﬂ I:E%gsﬂﬂ Iﬁﬁqjtégaﬁ%egfkk proteins

about’ or at | east ab
Eﬁ%@@bﬁﬂé%@@pwde oittluwcﬂ)kltumd M&Eﬁzbs EWmmhahwm to a low-
the ce uction wl |

nb d
oS R oGPl MRt eat Y BroGa MetipodBadie low-

?&11(9/st¥en%ﬂﬁwﬁgféﬁtbaé{3ﬁaQfal—buﬁé}@dﬂ&al%hﬁlolﬁ and about 80
g/ L; about 25 g/L and about 80 g/L; about 30 g/L and

about h@@lygiﬂﬁfereattro@dlﬁ%w@ﬁ of thesk bBOES BOedictn usdowta wile range
% le‘m%@qgsb)%bsgli erns Va i gg%ry:?d'_sS / é‘ceasngaseé) l’ﬂla 8511)1 eglg l3%990)
Z}@n@/ g6: 29119% @te@éﬁalﬁ@@9@ﬁ&bﬁ echnology, 10: 163-167). Efforts to induce
recombinant cell culture to produce lysozyme have been reported. EP 0 155 189
discloses a means for inducing a recombinant cell culture to produce lysozymes, which
would ordinarily be expected to kill such host cells by means of destroying or lysing
the cell wall structure.

U.S. Pat. No. 4,595,658 discloses a method for facilitating externalization of
proteins transported to the periplasmic space of E. coli. This method allows selective

isolation of proteins that locate in the periplasm without the need for lysozyme
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70 g/L; about 40 g/L and about 80 g/L. C. Isolation of
Protein or Polypeptide of Interest To neasure the

WQ e@B@9498®©!| ubi I ity, conformation, and/or acti vPCHUSI008/052434

the protein of interest, it may be desirable to

isolate th rtelnfromth cel /

R RRE P APt e SOt Pty T BLcals P Bat. No.
§9%17:980 WElBlos& prodiicEnd $BAREH D 5rod%tp&n941{ggarﬁmlg HRmperature-
requi renents of the assay used to ke the appropriate

ReBEednPges w1thhé)1BAan@1ﬁwlﬁﬁ3at b@iep,erthgtiE dr indirgé¢tly, for the

SRl BRMrinegh il %P B i T b rest e gene

pRIdaasiatrh g RS dard &t @hdlidd @8 ptdiR PSS tapi@Sthe temperature to
treatnments invol ving chem cals such as chloroform

em%pl@qgeaﬂncoqeﬂgcemtwms Bt ef (199716 erngg and Bigyyg., 83: 511-

?T@%?‘ Ee%zgg fryizs O%E%Bg%&%ogll(%ﬁghgé‘ 4%?9%%%%&“011 and Tanji

be@n(1998Y\/. Ademexelind Bioese, &hamBalisl@ee coriollicd expressivch of lysis
may have getrl nt a1j ef fects on many .recaonbi hant
gﬁl&ﬁSép?P éla[% 0§H’r§§é’&ﬁ%ﬁk5“1@df3¥lf3f Eatalogells.

proce feell SYSC é'}f(‘)n{ﬂj Wﬂ?&k% gt 0§'thé:81td)p1§§1]1 mo thhe medium and

causi ng per |zat| on of the outer ‘nmenbrane,
adsgbs bﬁegmﬁeqmo ntce@hsd: o flell easesityltbatpan ippakrthe sa:hmbtﬁmih@l of

| 9 F
i e entiand hElBels oot ShRpRIPRb s as fie Siatigduring
hRERdAIN ARty Bﬁtt@ bféa@ EwR SHOHNA ﬁd]ﬁﬁ&s(tﬂ@%ﬁalwe@ B&iimentation rate
Heppel (196 Biol. Chem, 241 055-3062; Neu and

e pills tl(rmggsylsqous Biued res@sempoom@araae@ of @dide pnd Hewid during

a%gﬁ’f”u(geﬁﬂ*%ﬂ“ PG e TR P Bl RG B fpmes
DR2S9po1 36883 {13909011 Wid éiﬂbgeﬁ%hs gbne dndB7&kodisdEhimm

Bi ophys Acta, 443: 534-544: Pierce et al. (199@

Poiavelemes tthat is

awlqsplar w&h@ of the- mages pyatzin is ApRIOE b}

B Bk AR AR B 5B oo

Bn enddnutedlad maltmai tdms bm@gg«smckxhaﬁfndtxhe radgtivety weakdy
fractignatlon uf f er foIIoweggr% recov of t he
6 (53

FEMPCAsHite o't B prksmacqke Gee dFBcIS-Pihredi at el y
fol | oy} ohySRENHIRCh RRLARRGnal a»églffd%lﬂoﬁd S¥RSng conditions or

procedures include’an initial disruption in
agam)st arc atquyst aboldier forrgcaved ilynifidotbooddntainingeidentifiodepolypeptide

%Czase gl}%éenfogﬁqsflrabl | izi F?Fé@g' um é{l’)qu&@m? 2}?‘8? ti on of

pBlyPesiRic U8 gpdptint QrredkRY, Bt frhﬁ%ﬂt)ﬂ@&@dﬂfﬁs a E&IA&Y 1ntrarnolecular

soni cat i on) vary am)ng[ speci fic procedures
E@@n@eﬂmoastzzm staie.tlp Die Rmbodumiz/ﬂ@@@msﬁep pelypeptida,
P it R E O RS 34 g dpona

lﬁy a&l@b;ﬁite chd@brhaﬁﬂ@@fbﬁ \4?688 imoary, 1M ©6,ai8] & 20 or3Bore disulfide
307-314. For a general review of use of intracellular
Ib91@456 enzyme systens to

The proteins of this invention may be isolated and purified to substantial purity
by standard techniques well known in the art, including, but not limited to, ammonium
sulfate or ethanol precipitation, acid extraction, anion or cation exchange
chromatography, phosphocellulose chromatography, hydrophobic interaction
chromatography, affinity chromatography, nickel chromatography, hydroxylapatite

chromatography, reverse phase chromatography, lectin chromatography, preparative
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di srupt E. coli, see Dabora and Cooney (1990) in
Advances in Bi ochem cal Engi neeri ng/ Bi ot echnol ogy,

wo/R008/080886 A. Fiechter, ed. (Springer-Verlag: Be€T/U8008/052434

pp. 11- 30. Conventional nethods for the recovery of

t d f t t f
Blrttacnt 48 SR P WG Bt e ptshepbgances as
'cB‘lYlﬁ{nVc%‘EIOIﬂé@gtﬁf)l%g nﬁhiu%p&{ﬁctahsn BREAL] Al o8l FBY example,

mechani cal breakage. Mechani cal dlsruptlon typically '
projoihy kayinghestapdiskedanplopulaf adhesiah prmeitteacibe feveribly fused with

Liou . it
B PR BRGBb GBriali TR A bR R bt sk B ad B R o
wlﬁcaa@hfcammnmmhﬁmﬂe& fréia AEOEHurah 6h E’@@I&t%b( p@Biform. The

Wley & Sons Ltd, 1988), Chapter 3,

p. 55).
fispd pgﬂs&@zy&rﬁle@&@ow&dﬁ:@m@nq aEtivBY HY @ASitigRpretsin can be purified

S50 B P by BB

N@dchbeéﬂlaﬁor esﬁmpleLEAScoﬁf)Es 58k bBifisuniont Pléraﬁlﬁds dnd Rrattice,
wi t.h ntains HEWI ysozy

EPBH%Fégg qr@ﬁn%iéa (éé@)upﬁlfts‘g‘ﬁhéﬁé@e fodtrarein RBVAC fldféotnoAcademic
%Pégggnen?%g Pélzhﬁée4 S1I 358 4r RSe r%?ézrppgrﬁ%(a 7%%}%@ i1 4

conp ut had I'arde Surface areas i’n wh
HyaaiphbspproactePnaciing Agsosshfesies), Oulfddd PRab (2000) D. Bollag, et al.,

Prossridefedt SUSAER HOTIARG AR wL Bfler Bl AR5 1802

bh%z@qmom)aaﬂdmamu Dk} &zalcteyze%@(@blp %99’-6;@@5}”3366 also, for

20% sucrose sol Ution using,

bmﬁymuwbﬁl eirnlofl§8n ped p@mdm%plen@msa@mwhhre(w%) "Guide to

Ef) %18 aoshg'l Agrezlizgfl éio n%lglpaélrafrg%%ni tlg p%g ﬁk%r Vﬂlgl]mes in this

b@féserlagaﬁlOetazﬂ ﬁQW)@ mma:perﬁﬁroeﬂtgﬁ)lbnmmw) yrANBr I8t R PYotein
the heparinase-|like proteins by exposing the |ow onic-

stieeifgVhlewaspg, NX ¢ fed manyfgctyrds s fifeature ahayse of praigin pyrification
gg(ﬂi)(xctg ééepﬁaﬂ{na%di’ls&a(ﬂ%%p (E}?J octr ﬁlg%ﬁ ﬁf—‘&%ﬂa @QYfeCP]mbmatlon

en used’on a w de rang expressi on systehs
viathytectgnlslegit Mnmlheﬁalmeﬁslo@loappbphatazegmﬁtts alg., to a FLAG
(1990) Gene, 86: 29%5 r et al. (1992)
B?%‘Fﬁ‘é’cq{ﬁé‘leﬂﬁvafe%w ithgan By use ’rad’rﬁrgtef‘%? l‘ieﬁ’&l}féléle sequence. See

LRE AP LOAMe CAbbh 1 O8S)ECA R RN FHAK 1Y BLEYTE, 1EHR1iRESID)

reported. EP 0 155 189 ‘di scl oses a neans for’ inducing
aPwrefomatrbin nbRecopaiihant Prateime with NetedGalate y’dxsm;bneﬁ in (htlah (ed.)

Ui bt e b b iribadslg ks Fifm R, $8rdha crowe,
ot &zuga ozﬁQIAéx%resEathe ENgh L%Vél%qp@&&o@ll@ PlASIE Pu fITRIIHS stem

cilitating externalization of proteins

Q@Aﬁﬁiﬂ,ﬂé@t, Chatswertpdralipl asmi ¢ space of E. coli. This

l”ggg?;ﬁe?eclu?% gLGfe(%Iitelss\é ms[ol at I R OE bgzgac(git ocﬂ ntoxbvialtm the art and
YSOZYyNE

include, for example, radlolrnrnunoassays Western blottlng technlques or

Immunoprecipitation.

Certain proteins expressed in this invention may form insoluble aggregates
("inclusion bodies"). Several protocols are suitable for purification of proteins from
inclusion bodies. For example, purification of inclusion bodies typically involves the
extraction, separation and/or purification of inclusion bodies by disruption of the host

cells, e.g., by incubation in a buffer of 50 mM TRIS/HCL pH 7.5, 50 mM NaCl, 5 mM
MgCl,, 1 mM DTT, 0.1 mM ATP, and 1 mM PMSF. The cell suspension is typically
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LEGALO2/ 30682262vI AttyDkt No. 43292/ 339376t r eat nent,
mechani cal grinding, or osnotic shock treatnent of

W@eioB®9498h S. Pat. No. 4,637,980 discl oses prodeCi/ngRoas/ 052434

bacterial product by transforning a

er.at resen3|t ve lLys nol ecul e t
SR ERi BB S s ety et e RO HBHER can'ald be
GMbEHIN Jsh 4 lﬁcﬁfﬂt%rp(ﬂfﬁﬂ(tma%ﬁﬁﬁfurﬂ&ﬁﬁo% §d>ﬁ4@at&p&siicte' RA&mate
to express the gehe product intracellularly,
oxtledsal b@mgdmt:tl@ea preoapetenblp thedesif wiyilltih ¢ha @h{ﬁeqv,@tg;,r Sambrook
tpllnduce B‘ﬁ%F ezcode functions. Asam et al. (1997)
§ e gPEnt UURE €% e 83: 5 11- 516 discl oses
synchioidcgRerydihgrik@tdionbédicdcanaelsblubalAs, &y tHdyvdpgs!
infection, and Tanji et al. (1998) J. Fer nent_ and
sﬂ&péwgon tygeally gamly ensefugedio remave BhvadchiseleblsingitesProteins

ent

dl¥a§ kcﬁn%ﬁ gkﬁe 1(1)1?1%%89 %gfhep rn-g b@lil ‘teurgc? B\é%i{fgtllcgls&sdleﬁ Sel% \6v1th a
abbﬁphtﬂﬂé(ﬁuﬁﬁaﬂ Smfablcfm)lwts(lpblaémbluﬂﬁm nbhl&mliteal touea (fom about 4
results |n si.gni fléggg@lncrease I n IIU|d Vi scosity

M i ahoRhS Mo B2 Y S RP A0S OBy G BES pRsia). Ind guanidine
GERLEAIBHER frdh Sholy 41 6 BELARINANGARY o DEAGITOREESpRAAH and

hose exerted during nechani cal sruption
diovitar hpent DA dpadtymetssthis depatstadioens sediroemsiblei and rerafgration may

SEes3 b s RS T o craniity ehe PR lyant owing

(2_RfmatibRof RaNRIb S yShaR: bfc%éi@allyt d&ﬁ(r@})ﬁ%élﬁ.t Ofecdg@ble
lytic enzynmes that degrade DNA pol yner E. coli,

bhﬁﬁéﬁﬁdgéWGU@t@@ﬁékéhdAJ%N@ﬁdes for an endonuclease
(ol e mat ure protei B
s i BT R Snnt i TRADS oBE e Gh T fpBPRERKcap be
SEAr L EARYAIHONNt bIStEinOby GoseeX YépaRaidH Gtealdudecll RnéRn to those
endonucl eol yti ¢ manner. |t has been suggested that

ehekalliis theara Fpreaplge aR 1) tighsplt dsdenaon gan gppsate many of the
gﬁ%&@s&fﬁ&& lcel?gro%dtés {0} ggé%mgsﬁ%egﬁﬁ)en} E%n gﬁ)cultll,u% rddfFa) from the

I ment dr sul pronoti ng
poelh tor polspeptide @ nitsrestt One ewpthi erxeﬁhplerbambdemrﬁ@mracsohfae
di sul fi de jfkéond cont ai ni ng i de ifkgd pol ypeptide in

ACTPORUMSH RIS RECHFRIF IO RY st vderqducipg thgpmount of water in
Wgﬂem&mﬂe hlerogeru?sqﬁ&?gﬂ 83%%%13@ lf)a%?s ofRRdiY ﬁl%lh@e The more

tein, or fragnment th has
hpdrophalliee ptamln ¢ tfcomomtliksty it s tb msecqntaltw% lewert anmomum sulfate

one od he trans c ,pol epti de )

BBt BERLeX Nt drotocr iy Ahioe SRR €hmenipguifuc o a

9ﬁﬁelh @bmﬁ&@ Lot e reliuSibhianRom Ml fite ichBccRBbiioeisHeBt@h 20-
erhaps up to 2, 4, 6, 8, 10, 12, 14, 16, 18, or

29%0 &hmpecemtrgumf wilbpiseiniate thm@oﬁrlwﬂ@phgblcfof pretesns. The

IBPe\éleprl]tt ebls thrémﬁls ardga %@%‘e%eanr% ﬁ in, eﬁ%s\%}]s Iy%irqp?} Ql%& an

el daglinh @ulfdw Is ddatd to th E@Qrﬂa@ant BSTHOEH oditr s dnflalo@mnab precipitate
et hanol precipitation, acid extraction, anion or
gﬁtﬂreﬁ?l@fdﬁtﬁfﬁﬁb The precipitate is then solubilized in buffer and the excess salt
removed if necessary, either through dialysis or diafiltration. Other methods that rely on
solubility of proteins, such as cold ethanol precipitation, are well known to those of
skill in the art and can be used to fractionate complex protein mixtures.

The molecular weight of a protein or polypeptide of interest can be used to

isolated it from proteins of greater and lesser size using ultrafiltration through

membranes of different pore size (for example, Amicon or Millipore membranes). As a
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chr omat ogr aphy, phosphocel | ul ose chr omat ogr aphy,
hydr ophobi ¢ i nteracti on chromat ography, affinity

W@ koosigosgr aphy, ni ckel chromat ography, hydr oxpCHPS2008/€52434

chronatography, reverse phase chromatography, lectin

r omat reparative LEGALQ2/ 30682262V
RS BRc R0 Pl 9 R0 S W ErGHHO MR » Gepige it a pore size
sk R d logRt hﬁ)‘lbcuﬁl@ WRedhit ¥&-$IT Bfah Rhd ﬁble@mamughfsmhe protein of
subst ances as col unm chr omat ogr aphy,

interastoplu fctdngaie e mistaididationzgad tlmnrt@rtétraﬁitﬁrectmmplt @ membrane

t h d
RSP Ra LR SATha B e ST i ST BBisin ofipierest
tThe pap§ih @P hoigheptlde @Mt ercttheilIfatd Bidughiake MEmHEIne Giith \IRd Hitrate.
adsorbed to a purification colum and then freed from

tThe fidtsiteipan then be elapanafogaipficd ay deseaped befois. f used

prote y i vit

b ¢ 1k 8F Brot SHEY SR SRR GO o sebdtated from
oﬂieummemsr oﬂ\lhe IWaAs 6DItUsInG necﬂmﬁbabhatr@aq hpdi@pesbieitye and affinity

;fql}; {gggésagqe 5 1‘!1(%3 %ﬂ%ﬁ%lf@grgg%ggég p]lfoéRfénsS ga% beesconjl:l)lr;ggtteg Ito column
%&ﬂd}g Ghd yl%rﬂr@tgrns Nn?ﬁung)ﬂ-lﬁﬁ?e)d ABRHYSSD Gleth o 'af%ewélpknown in the
Protein Purification, Academ c Press (1990); U.

hig. It &vilh be mppw&t t@ond?mféskllPﬁmt dlrnmﬁ’lmlgrdpihtcawlmn’ques can be perforrned
Techni qu A Practical pr oa Practl pro

gte?}qyesg?le aeﬂ(fl%lpa egjluglglgnt(fygg f}any[glff%sﬁltl rgﬁlu rg\f) (e.g., (i’lillarmama
Biqt&)n Methods, Wley-Lisa, Inc. (1996); AK Patra et

al, Protein Expr Purifi, 18(2): p/182-92 (2000); and

R Mikhija, et al, Gene 165(2): p. 303-6 (1995). See

al so, exa S et al (1987 and periodic
suppl ne‘?glﬂgggb?%fgéugﬁﬁbQO) "Quide to Protein

Pur i f i gdrh@8mbodVRhig @S tHerprERAYMDER DY, Mote thdB20%@Tehe expressed,

other volunes in this series; Coligan, et al. (1996

HAsgeBIciPOBIPEP SR pPlyReids) pretﬂur,@mfra%mdbﬁle@f pradedcan ke

?? (ﬁg&Fln\évljeﬁé‘[{H%%%ﬁn il hosq r85111 rfﬁ%#ét"ﬁ&t éﬁ[ﬂ%dlrﬁerg b?ut 60%, 70%,
terature on use of protein purification produc

&5%. S0RN8FXR20%., 9% o€ ticawpiecssetl pdoteinds oBiatreRator can be renatured

Ri chnpnd, Calif. Conbination with reconbi nant

{Ue AFf FUBE Al | ow fusion to appropriate segnents, e.g.,

1o a LBEREHURAC e RRatEAH oY ASfakd Wé&%ra‘%@&c@ﬁdafry §1’?djtert1ary

via a protease-renovabl e sequence. See al so, for

emnﬂpBEuqukbmhﬁknwﬁdmSﬁowﬁmeﬁﬂéngdﬁpmdmémnwedIﬁnﬁgmﬁﬁy1n

Hochul.i (1990 Pur.i ficatipn nt Pr.oteins
GRtiie Sortnion G puRatino SEE KA At 410 ERfiRion can
b8 g&craﬁwsmi uslﬁ{g dicdgehethand Kok A adge 12 t8 prédfote Pl enum

Press, "NY; Crowe, et al. (1992) Q Aexpress: The

dliswm_t@néqssmm@ﬁ poricias. Fﬁ%@éamplpu ¢ progein p@nbsy@tl@wd with
%lo‘%elto fgl ovi/ed,%h 1n01\1%%1¥1 n Wit d)xbcilzercri%ﬁﬁt%gﬁé oendlsodlurn s%lhfollowed

expresse I'S acnl eve nown
1% ﬁno@Bﬁhdm\Githl @ ®uffbiadon@X@np heefor(ﬂ@g IATILIAAS SAYS,

vest e[l"?le ?)Logc)él}l Io? %oltyggpqule%%iier%gt clamg %g rreelfaltl,llorle(ti aftmlr gxrallmple by
dialyzing it against phosphate-buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer
plus 200 mM NaCl. Alternatively, the protein can be refolded while immobilized on a
column, such as the Ni NTA column by using a lincar 6M-1M urea gradient in 500 mM
NaCl, 20% glycerol, 20 mM Tris/HCI pH 7.4, containing protease inhibitors. The

renaturation can be performed over a period of 1.5 hours or more. After renaturation the

proteins can be cluted by the addition of 250 mM imidazole. Imidazole can be removed
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Certain proteins expressed in this invention may form
i nsol ubl e aggregates ("inclusion bodies"). Severa

Wee@BosBe are suitable for purification of prRCEUS08/052434

fron1inc|usion bodi es. For exanple purification of

BG4l PP earrachlint 7o s SO R wer e B an e wys 200
elina msetl | Pk rlﬂeﬂ$r&@§1tcaﬁ%k |s§)rec?atgl§g &yfrél\{aé%ldbfgfé)logn in a

buf fer of RIS/HCL pH 7.5
Myd 2 Otllqrmqmﬁds incladaxorARRMp e thos ertiaPIVEF be ?libﬁ@rlbed inM H Lee et

BBk A5 L PSRRI A g oot

Uh@oggb BOETE0D0 Presshel, Brel. ¢BIY7 HdRADEE Sipiéhcrath)s Deutscher
honogeni zed using _a Pol ytron (Brinkman Instrunents

6}99:% nG@lé@ &iPetein Larifiggtiony H‘é{etéovfﬁelﬂ Haayne/pgy yeli R, and ozher
f N

PRLC PR RORBIENN 4, RS Bt Sy bBeblfs e

Puoa)ls il Prosgr SsracyWilkWErednel N¥I, SnRbQ d?re&erBmfzﬁkﬁztzon

sol ubilized, and the lysed cell susp nS|o t
dsfmppaies e«ﬁ(’mqﬂ&@%mrea%%%%ﬁWP G%F%ﬁ Bred (2001

@aﬁstoﬁa%té?aptlefb&ﬁl Maafodt okieely daemicn gbyéj on bodi es may

be rendatured by dilution or' dialysis with a conpatible
buffer. Suitable solvents include, but are not limted
to urea d% romabout 4 Mto about 8 M, formam de (at

| east “aBdt"BEY4" ¢S une/ vol une basis), and guani di ne

hydr oghb afchitRls Ghd eomARREns T Mt ReRBPibeBidare NdNTYIoducing

guanldlne hydrochl oride and simi|ar agents are
whdevalsaef roparhi prodwsput ptein @rpalgpentide ofintoyest & ebteél expekssion

renat ation. nre SiS,.f
R N e e T
be-“thQiciBélypeptidt”) cAnBB Ol g srbicy adhelf Oy shicoHEGEC@] Inycertain
active protein. Other suitable buffers are known to

eRosEmsREs theProtainai@olipeptiderf IREtcst s harauice bpyss&d geptein or
?5%&%‘[@% ﬁrs%ﬁﬁ%nﬂo%ﬁlaﬁ%%ﬂé) Fégﬁ bEPRaREFER ﬂo%lﬁdfor

ost protelns separation
teatyle qmlaﬁlam@lrdtelhnamahdmt fwsmmlﬁlesekgﬂowth fuctdnea @ytbkine, a

For exanple, an initi salt fr a t|o n can
SherarkipeOnabloodprof¢ip. ﬂmaﬂie@ao ee% %Pt’ffeéf F fegprocessed
R OLiglifs nfARAME %Jﬂaﬁ% bﬁﬁelﬁ ok golggéﬁn% elnre%ﬁhﬁ)en{lfogml&{'ﬁ@ the

protelin or polypeptid One such exanpl e
panelb ®r pohypeptidandond mdnecludhmmoramnnswnﬁlanehepccehmg)seqm@s In

B aBe St (he IO BPGPEMHE SR Barsp it DOGR: less

H{!ﬁ 3033, or Wss ORI PR, it aeraﬂh@nmm&em anephebher a
proteinis, the nore likely it is to precipitate at

bolwpeptideres mtetestsis b Pabecettlsadnt feastiabat, 5, A0t 15128430, 40, 50 or 100

rot ocol. |ncludes addi ng saturated amonium sulfate to
a1’1111‘10 acl

Extensive sequence information required for molecular genetics and genetic
engineering techniques is widely publicly available. Access to complete nucleotide
sequences of mammalian, as well as human, genes, cDNA sequences, amino acid
sequences and genomes can be obtained from GenBank at the website
/fwww .ncbi.nlm.nih.gov/Entrez. Additional information can also be obtained from
GeneCards, an electronic encyclopedia integrating information about genes and their
products and biomedical applications from the Weizmann Institute of Science Genome

and Bioinformatics (bioinformatics.weizmann.ac.il/cards), nucleotide sequence
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protein solution so that the resultant ammoni um
sul fate concentration is between 20- 30% This

weonwsenosati on Wil 1 precipitate the nost hydr oREIbE2908/652434

proteins. The precipitate is then discar ded (unI ess

P e B hlsh b Eien drasy e uBE i igR S Re BaftBie

kRRWUi 9c Bk RRIbDY bAhe mh& TREMafl Br Rpah BB S«bwadb%l nig.ac.ii/;
precipitate is then solubilized in buffer and t he

esiitiomal st for eviovedion onpedessad yequendtes encleder Gengetown's protein

di al di af i| th |
EUPRTR eouttedi s ARGk iGeeBr i dihungi S Aapd!
Mmp@ci[@glspmt/s@betd@ﬂ{thﬂj(novm to those of skill in the

art and can be used to fractionate conplex protein
mi xt uFgamplehef pisrarythal capde grprestedan frivingpriiqgrinclude molecules

Jhya{%e@ g ¢ ge%n? f Mrlfo%oﬁ@ q%rgﬁdlﬂg ﬁgmglﬁ) o%m% ﬁgﬁﬁloﬂe bovine

rom prot el ns greater an
lgi‘dvfthﬁlbi’rh(blfﬁ; ngth hbnntg{e mhahn@fmmrppardhwoat hmmOme,rthyrmd
si.ze (for exanple, Amicon or MIIipore nmenbranes). As
stINEEfng horBnEE DB EIo g Y ORINGYPHB2OY B3Y Fhain; fgglin B-chain;
h fi

g}oﬁlgs%%atﬁé%&%p@%mg%ﬁlgaé &&t’i‘l{&ﬂﬁ? h(]'fl\lngorn% al&v\@r r’m‘?tgm%“%
Weingdiie; glutagohf clohaug fhdiersrutieafactor Weilg hfact@f IX htéssue factor, and

protein of interest. The retentate of th

PR 1 brapd TG RH-clofg Biston vuches ProsFiad Al paturigtic factor;
ﬁﬁﬂ@[aﬂ’ﬂ L 1 fg@r? ﬁétﬁfatocf uhcRhE ﬂﬂ(ﬁf%@& ﬁmhﬁrﬂfe or tissue-

nolcecul ar we e protein o i nt erest
pyp@tpdaasmlmgepcabgvmm (it-8&) pfornbrets ey, @sdmbini; herpapcaemmgmwgfhfactor
he nenbra e |nto t he E?iltrtﬁ%e 1The flltrat can t
abe

%fmeswats 95HBRE 4d hecy 15 oAb Al R Egh & human

RErRie I REmRr nﬂgleﬂﬁleﬁﬂﬁ QfostaRt Lt @stin GaBhAh:$01aRE B-chain;
separated fromother proteins on the basis of its

prard axinemogser fomedotutpar-gssocinied mopirobiidsi eynictehtl afoté¢ing sugh as

Bbe s AEOERrbE: BBt oS e T lB bR R r FReBPRRE yeor

BécoptOty or homashePurF ot facrs; iRtbglidlgB6tciieA BOUS ridfuthaldl Factors;
known in the art. Tt will be apparent to one of skill

ﬁmavroeﬁplﬁﬁ&cé@rsagm pebreicliivgd asuretariye f%?é?ff(Bﬂ%F& ggurotrophin-
ny, scal e n from na fferent

rarh)r%u fﬁg of ¢t -6 @\r]'f;i 3?13'1"929 a&ﬁl% Q2 feLy eré WBI ttactor such as NGF-f3;

BeidriitepBink Qeur@REh R @bshyTactbs) s6 6B @Bﬂl@@@chqtl)t pRtelet-

present invention, nore than 50% of the expressed

ﬂ@%@@ﬂwﬂl fogioy RYGF Y éibrqmsy sepith destortigh &4 H Glnd bEGF:

LERRTE IR/l BRGaS A P RAPRASFAIG Bt o

@ﬁ)@llTGFﬁlg)g(mchz&lﬁfg TGB1, 81&9’5 ﬁ@SPGFQQO/ﬁ"Ggm o TOmeps; 1nsu11n like
expr essed got ein is obtained in be renatured

grveh deatorvleando i GF A gadl iFdDpdes( bﬁhlﬁﬁﬂ (hainy ledabuimeglin-like
%Fov&tﬁffgét&eoqnélgg 9@0‘?&5@@) ﬁt%?&ﬂéjﬁfcﬁ af %-tj ,eélt)l-ﬁe rC3I')-8, and CD-19;

erythropoietin; osteoinductive factors; immunotoxins; a bone morphogenetic protein
(BMP); an interferon such as interferon-alpha, -beta, and -gamma; colony stimulating
factors (CSFs), ¢.g., M-CSF, GM-CSF, and G-CSF; interleukins (ILs), e.g., IL-1 to IL-
10; anti-HER-2 antibody; superoxide dismutase; T-cell receptors; surface membrane

proteins; decay accelerating factor; viral antigen such as, for example, a portion of the
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protein structure conformation. Protein refol ding
steps can be used, as necessary, in conpleting

w@oamBlgesat i on of the reconbi nant product. RefBRCTUSZP08/052434

and renaturation can be acconplished using an agent
known in the a

é\@g&m@% ﬁr/aaggoaa?ratemnhwmﬁr%%e@f% adgrgssipg, Legplatoryyprateins;
BASRIA, SRS dnRCHRAL R athVQJhEtl%H %%%dd&k fol | owned

by i ncubation with oxidized gl utathione di sodi um salt
f ol | olecertyn émbedimentonthaiptdicia obpblypeptslorrmbapelected from IL-1,

o Gl MBS st oles e 4 20Tl RefellaPbt-ofo12 11

ezaa@i €l 1By11deHL21I6n¢LJ18 RgRABI, 1I02gsphad, e\/lpbwyﬁﬁdslﬁdetm GM-
sal i ne §PBS or 50 mM Na-acetate, pH 6 buf f er gLus 200
FAVENGEESE. At v ih alatelet @ﬁﬂVtsqhéromtbtf@tw (PR MSES Bl igdligand,

eiru TR Cliohdf SRR (Baf e P G EOB T udr B P FSm0R G
Ne@Ls, PZQ%' gmp%r ot FG?QI% T'[M,u'[fnl-lﬂ(d‘@awﬂi‘fa&oﬂs %%OFI'G@-DIIG@ 2);

protease inhibitors e renaturati on can erforned

@’J@‘Pr ngeipsisifertorsf(c-g., S No LyBIpbp Loy .c1cryef grewtly @ﬁt@m@ea iNah).

VB ShERTTAF BB Rt FEoTs TR ke B0 38Ny

Puk¥iket 1Mblt6@2ﬁ%3@ﬁl\f &yarg nEihrbabp e lcyori(ONITF) . &hcostatin M;

agai nst PBS or 50 rnM sodi um acetate pH 6 buffer plus
30 el fhet0r (SCHistrgsfarmingigionth &ictors Grg. LEGEtop rlédr-Ai , TGH-B2,

Jarb T eatonty oy L Bur BN 4 S TALrariBSe b gy

BrAque rr@{p&m; T}Eitmlsﬂa/TNﬁé?ﬁzland ”PW(E%Q@/TY@S@%QP%} chMoktnes (BCA-

Bi ot echnol ogy,
(IM)I, BRMK@C,,CX(JLM) (XM OB37, BN4-Pekidodiotaxin-1, Eotaxm 2/MPIF-2,

BPRi RS P ohre= it Segork  erb el ok, o arac

Q&H@hoeé@dnumc/scmmcpqmeﬁw Setpgancel, pCc/61e961/ABCD-1,
and ﬁerl odi c Mj%pl enment s) Current Protocols in Protein

M:IIPE Q@dwtur@y/ ebrmadrwe , HMIRRBguadeptyreiGRgnadratyes. i MAP-
gqruaﬁ‘ﬂas%ﬁ %X Xodt éﬂér ¢ S@hlgﬁ%ﬁﬁ&%g/ﬁg&aﬁlb %?ﬂz%ﬁ@ﬁﬂé’%% PE-4,

RAONVEES) 9 QAR C WO ITBCK)L sa, I nc. (1996) E. Proteins
of interest The nethods and conpositions of the

pr es et oG erabrdigantaf dhqpresant iventiqly, GeudPisH! i iisTasesad by a
Alu S ORE ﬁfot%[no&eiﬁl"@ggﬂﬁé? WeliBs®unf g?\f&ﬁﬁ {Ha{jgangge expressed

Interest in a cel Xpressi on syst e protein or
m:ﬂl}cteémtnocm&rmfand rhbtermdsno(mb&msr Ehemugdubmith@oing raw include

"tar tein" ar 0 tid can. b

B9 L peEt BRI i ST B FI [ CBRPL fre protein may
%9’9%{1{6%{&1% prothi| cBﬁﬁBh@inrQ 205 pal ypert hdry, i, m&%&%tsub&m

a therapeutically useful protein or polypeptide. I'n
é"bﬁproéﬂb@&pmﬁlxahdﬁ@omeut piatcio arclixing 2 i 6,808, 9, 10, 11, 12,
gr otein or rexanp

fo
;(glr%q g’bugl Fé\%[nﬁ a]r}élglpg]rsu %11%15?%%}5&&“11 e receppors 1nclud1ng ion

channel receptors; extracellular matrix proteins including chondroitin; collagen;
immunomodulators including MHC proteins, full chain antibodies, and antibody
fragments; enzymes including RNA polymerases, and DNA polymerases; and
membrane proteins.

In another embodiment, the protein of interest can be a blood protein. The blood

proteins expressed in this embodiment include but are not limited to carrier proteins,

54

LEGAL02/30682262v1 AttyDktNo. 43292/339376



10

15

20

25

30

chenoki ne or a blood protein. The protein or
pol ypepti de of interest can be processed in a simlar

WOorewae9498®© t he native protein or pol ypeptide. PEI/US2008/052434

certain enbodi nents, the protein or polypeptide does

thcaélaﬁ%deascrtlon si,gnal ip the cod r.1ce.t
apg} O}S‘PSE‘ Iyt eVﬁb proegpiyh
kﬁﬁﬁs@ﬁthalﬁnbleaﬁeg lnagogl%mk Borih&s ahfh %Ehe5 Qoéglalaueﬁ fARSS,
than 30 kD in size n ceratin enbodi nents,
pemplemnmonmmny@t@pmwoeiotmhne cagtme mhéoltpoi, pmepltsm@f of
east

St PR R o st et oh <Py e EPbIfh.

Rk @phgSBR! hrkganitda-gRybatih Candbghdd @Rfck BEploRGH) ipEBSptides,
Is wdely publicly available. Access to conplete

Aud ﬁé@’ﬂ?lﬁ&t®é@£ Enpdorignariy Hnde ibiaed od snapanals gkheramag acid
SENEA TIAASENEE o 0 5L ARMENGES s8tbtain 190

UompNmeemmhyslol Hoge20ERtR)e mch{éﬁicg the @mao aoid edgmitideddr human
can also be obt ai ned fron1GEne§gr an elecéronic
ke

st i (Gavat leMater ¢ (98 b abRercaganss Ghal 14.) and
hihA 5%&4%%1%11%{‘5{5%{@0?‘39&1@ %'198@ b Na'tloﬂéa(f eMUdIes1:2752-
Vi zmann | nstitut Sci ence none and

BVo)nf or mati cs (bi oi nformatics. wei zmann. ac.il/cards),

nucl egti de, sequence 02/.30 8 262v| t yDkt No.

13202 Pt AORFRREIRC DAL BE bk BF AEGFORPGiant Higyme or
EBiet U The et AyaRes 284 H@-‘?&@or@%&ﬁ@@%@ in this ernbodlrnent include but are
(www. ebi . ac. uk/enbl /) or the DNA Dat abank or Japan

@Mltemlqﬂd@ﬁes rﬂngne@deaSIes ameitd e¢id9aidasgst aspartenes, B12

f
B PR AP TpPd Sr i SER PR i Romares
CHeMb RS n, R@Qr@@ﬁlﬁ‘ﬂ@ ceA é}laholaﬁﬂm%ﬁl%taﬁ’ésobystathlone synthases,
(au. expasy. org/sprot/sprot top m). npl es of

gecrkaxylasgs deh 3@&%6@@6@@@@9&é@lymeeaws,.debeﬁﬁﬁa% diaphorases,
ﬁgo%k%&%s&% 3uc°tﬁs%§ %8x1rd§ my%mﬁéseﬁﬁ&as%%g/&\e{oge ox1dasnes

of none; I ne
QWCUSHI@OmgﬁSBM giubm;re mmsdsegloa@yn@sfembg rmetpﬁrrmtdfmmsdmmle
hor none; yrmp% stimylating ({none | i popr ot ei ns a-
Dydpasgse b ASABERasAS, m&iorﬁe uchee PRI peptidases,

%g?m%s'fc r};{e‘?&ﬁ@ﬁ@ &hiynes @tdd tBlaechétﬁlbéﬂﬁlcﬁi d¥ive polypeptide,

oni n ute|n|2|ng hor none; gl ucagon,
cils&mmpilasglilﬁcgcn ertsvasarc hroksafq ceprlasy) Stte@tokﬁraist aatalaXg, superoxide
tlss Llsctor and v, 31 Wlle rands facto drol
PP oPRashgfnpige Agiddydiplaves Pr DPBARINGST, yimjdofydrolascs):

eabyiyp%bﬁ@asfeﬁqmeaseé siUpdpRaEt élﬁbtmot?ypﬁinaﬁﬁﬂaﬂp%%inelaln

act | vat or, such as uroki nase or human urine or
Foléaeoeasyp@upara@ndmgl@ntaa% nialtase suqrasepd arplypnelagingsidases.

thr on? I}Ot he‘%%" §Idlen};1)l % tge gl\‘/o't[kem ﬁa nt[erest caﬁ’I arl sfﬂef:e c%lesukr)l Fab

fact or - a an I NasSe, a ser umn
eﬁSanhwmﬁll St amaiolaym ﬁaglﬁexhtk of p@ﬁohsﬂihleﬁbf iAgingle-chain

antlt?otd?rrogg 1nc5uedle6‘:1)1(el Qntﬁg-ercl:pb?rlldrl]ng geélo%)s( Io? arﬁib%g?els on a single stably-folded
polypeptide chain. Fab fragments can be a piece of a particular antibody. The Fab
fragment can contain the antigen binding site. The Fab fragment can contain 2 chains: a
light chain and a heavy chain fragment. These fragments can be linked via a linker or a
disulfide bond.

The coding sequence for the protein or polypeptide of interest can be a native

coding sequence for the target polypeptide, if available, but will more preferably be a
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prorel axi n; nmouse gonadot ropi n-associ at ed pol ypepti de;
a mcrobial protein, such as beta-|actamase; Dnase;

WO 208094986 acti vi n; vascul ar endot hel i al gr owm hPEHUS2908/052434

(VEGF) receptors for hornones or growth factors;

A D h d facto
LR relisnRu A et Srorielariods MEHaT S BEPTTBHCH Birn St g selected
Eﬁ&%&é’ion( HRINE b: f&%&ﬁ&bfeoﬁﬁ ‘syﬂfthé’&mﬁé‘ihe g@ne @)rreﬂgbt Qﬁ\éTCo'aon use bias
-4, NT-5, or NT-6),

, N or a nerve gr ow h factor such as
NGFPsudomodisoprophiueh af Cafldirasceny peothepiityble acgapism. The

EAE oy B A RBY brecob Sieatt wRp Rl o BE S Sieidor
afle bédrs, wipich &Mt en M amhfofraed @iko (heCkprcsdisransst eINNgleic acid

growt h fact or (TGF)b such as TG--al pha and TG b,
Ph pelynwgicotde-spid to by groviged lrr@I pipresprie foam” grearmppughge acid or

RS LT B0 A i e

gxmesshorf last eoll. bi ndi ng pr ot e| ns; CD pr ot e| ns such as
CD-3, CD-4, CD 8, and erythropmetln
ost eol eIk %quawgﬂssf%[} CPHRIAGE HUFTRY1S. QT Foybstantially homologous

MRLRARGE éu‘f sHEl@Bseé Hatﬂv@W&mel@aﬂ d}tlﬁﬂaﬁrp?&eﬁluﬁ{‘th@s%

interfer a, -beta, and col ony
Smlbndlllnwntsn'glefmoremns n()mﬁm) in aecag;LcataMe%FQmehﬁSﬂfmkah@hly toa

S gt i onbisaguy & ekt gt s Gfsoenition

recepiPber SHEBHENEBAD pAAEN BF Rl@LASS a ¥ that is active at a
accelerating factor; viral antigen such as, for

éotapppitete frorpebeut @A tofbaut 4243 In E@a@m@p@mg dg2mptein is active at

43292 /339 76Al ort
B P RER RGO Rd F e RSO B egppme
BIniceitiies, saol ammpeﬁa,turamlvefrmgnents of any of the
above-1listed polypeptides. In certain enbodi nents, the

pr ot eilthows crpbstdynan ihgdretat dfdntewsids p@pteinghgtis aqtive at a

e T P

kktrdme tehipeddbyres, lsudibas tbinpdBturéd ovEBBFPA; 14, lor B3ubkthat2Aly

VI P, erythropoietin, F, GCSF, MCSF, platelet .
HemplpgalyPoRnHI RPN psBeay nafiiss mapmalian|of Juman piatgin and not
Ekﬁ%&@% D Gt mei@ﬁltc%ﬁcétgr%mc for@: anc?fhgg"r:orﬁ('):tg:'s lhbt a native
b-FG- (FG--2), FG-—-3, FG-4, FG--5, FG--6, or FGF-7),

prsudtemial . Kleogsaans bhuf acieovel fremgnothbiGhghnisthGricps E. coli.

o owt I Pt SPEo By it e o EERSR el SddiGonal
F%Mn% séq&h@& fovEGmple 4 M@EAR RN TargBts Sho pIJoFelNr & thé EXfrRellular
9)

; leukem a inhibitory factor (LIF); ciliar
n@drm rlaph¢ embediment, (feNmidjtionaherssting sefunpcosis epsreklly|linked to the

|58 pr B BRI b

b&r@ion Sigratior TNaSoldnspoitét, la-t\116 -ﬁmi’s@&eﬁ&yﬁterﬁéﬁﬁain terminal
THANK) , TNFal pha/ TNFSF2 and TWEAK/ TNFSF12) ;
brragh RyStes oy @émbrial usher porin.

The following examples are offered by way of illustration and not by way of

limitation.
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1/ BLC-1, BRAK/ Kec, CXCL16, CXCR3, ENA-78/LI X
Eot axi n-1, Eot axi n-2/ MPI F-2, Exodus-2/SLC,

WO-2@802498¢ ne/ Neur ot acti n, GRCal pha/ MGSA, HCC- | PCT/UTAER/052434

Lynphot acti n/ ATAC/ SCM MCP- 1/ MCAF, MCP-3, MCP-4,

MDC/ STCP-1/ABCD-1, MP-1. quadrature., MP-1I.
guadrature., M P-2.quadrature./GRO quadrature., M P-
3. quadrat ure./ Exodus/ LARC, M P- 3/ Exodus- 3/ ELC,

M P-4/ PARC/ DC- CKI , PF-4, RANTES, SDFI, TARC, or TECK).
I n one enbodi ment EXPERIMENIAht EXAMIMIESDN, the
protein of interest can be a nmulti-subunit protein or
pol ypepti de. Multisubunit proteins that can be
ExphpRsie ddemtif ditén bOMPTEEIder sdihchat er omeri c prot ei ns.
The mul tisubunit proteins may 1 nclude two or nore
subunits that nmay be the sane or different. For

EXAPHBATSARIPAITOBY be ajororecic protein

subunits. The protein also may be a heteroneric
protein includin 4, 5 6, 7, 8, 9, 10, 11, 12,

g
or morle CSTIKi 8.0 fZEp%?WW‘FSﬂO&fH@W@ pr ot ei ns
i nclu @%ndﬁt‘aqgwrﬁ;ﬁaﬂt P A %cﬂ&q’u@@w&% n thé E@r&h‘%ﬁon of plasmid

extracellular matrix proteins iIncl ugg&? chondroitin;
pDIOVd@m usedniertberexdutatonre thaibsh(d laa@eerphqlﬁ Bkrefusmn protem
]lﬁl‘ chai n anti bodi es, and anti body fragments; enzymnes
(HeM5di'ng RNA pol ynerases, and DNA pol ynerases; and

menbr %nﬁcﬁfaﬁip%ﬁ@&iorﬂ &a@f@)%»&h%f cEORACH nEry Heﬁcﬁﬁs@mkt%f Mix
of interest can be bl ood pr ot ein. The bl ood proteins

é&tm’fmed#6|0661%ﬁk) Eﬁ@@@lﬁ@ﬁﬁzl(ﬁcl ude but are not

AR e PR TeTIAT A i SEQTRE G e re-23

bﬂWAM@T@@AGH@tM@CWM&GMAm SEQAMbNOETH), and
transferrin hal f-nol ecul es, haptogl obin, fibrinogen

éﬁm.p @t@m@sn%a@@\’é%qodr(ak@a@wwgtal%%ﬁlﬁ éhaélﬁti dékﬁr’gf@ﬁ@nﬁtkg coding
RSSO SERETR RO R 1 L ORI coin
senﬁmhcterusneguﬂehfaﬁhfanturambrgiooblu Tha PCiRn@dgmmhnn g/aabmhﬁcd using the

| obul . and ot h f ,
RSB o BCT ERnaion e kBI081. dabtid i S v Wy
Y&%c@ﬁoﬁ%ﬂcl@gsemlﬁ LRl BiGTBOR02S3 gn@ﬁgggﬁ e fi@fied 19 the

nuner ous bl o proterns have been report see
Baprasvion Iﬂmﬁﬁ)pll@)wm@(mh@nm@w@i wlth Sn@l@mdml)m]s@g, T4 DNA

ncl t he ence f

1B RN g o Ry Mt RAFREE 1 B BT aRE itotocol. The
% ?cﬁﬁrx%ﬁbtlo% v@a%Q?an%nﬁ@d Dnt@Pdﬂ&B%QB%@nsSECHm EIE@ ngter %}yyWF) by
ang, F. et al. (1984) Proc. Acad. .

Eleﬁﬁ'@]@ratﬁiﬁ &)covdrnd an®DOevitlefby dleﬂ’ﬂlm and lbietep Dotsellectl\wfrnedlurn

er est ca a.reconbi nant, .enz .or .. . .
glucose agan) l%eolomes were analyzed by redimiction digestion of plasmid DNA

(Qlagen, cat.#27106). Ten clones containing inserts were sequenced to confirm the
presence of error-free dsbC-skp coding sequence. Plasmid from sequence confirmed

isolates were designated pPDOW?2258.

B. Growth and Expression Analysis in Shake Flasks
P. fluorescens strain DC454 (Isc::lacI?" ApyrF) isolates containing pDOW2258

were analyzed by the standard Dow 1 L-scale shake-flask expression protocol. Briefly,
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co-factor. The enzynmes and co-factors expressed in
this enbodi nent include but are not limted to

wWakashawes, ani ne oxi dases, am no aci d oxi daseBCT/US2008/052434

aspartases, Bl2 dependent enzynes, carboxypepti dases,

carboxyest er ase car boxyl ases, chenpt sin, A
|s%e&Lﬁ ﬁ{]ﬁ’é g%mﬁg@ %%%%gﬁ?rﬂergvﬂwﬁ tlg{g glgcose and trace elements
GXad e k@R cOMRIIDBSRS of HEHRU Q%Mheﬁ%@l%s mE@HAL P9 §NAS BSerol as

al cohol dehydrogenases, dehydratases, di aphorases,
theoryhparsasss, F(dlm‘an@ an waitied CAdwsr g@p\dilx phiechypresies via the Prac

f uner ases i.dases I rases,
RS B dorsA ST o 2y e B HERBforshRP AhESiue apT)
et hyldylians f\x%ir@s?a%ﬁ)led"étttﬁé lific Ry Haeksh IG}J &1 2PRd i after induction
phosphoryl ases, oxi doreduct ases, oxyn|t| ases,

paA). iaddeeds hayiry afberyhduction B8 e6sll pasix M@amsur@chlzy aptical

RO o PR LA RELPPRR S 0 E8 S
oF 1GPLR We@@%tnﬁ?&@htaﬂeoowﬁﬂ Rf1508ingtes AHY @h%e&up@ﬂ@t%ﬁt, was

am no aci d hydrolases aspar agi nase,
aamalsdydr ol ases) ; carboxypeptldases proteases

cot | a5eBBE Biny il PR Py PR Bk prde F Hepesuad wine

&g yaradE mofEi _AES TdarBfogidsh RN 9611&%@%9&8%&&& Bed diluted
protein of interest can be a single chain

l ialig rietit bleffﬁx/aad chubate@ hafhrshaing poggmdempeagie frSOgninutes. The
@ﬁs%'v&’ SceBJP t 18086 g&lg) 5r203h ?e@ghdgﬁ%}{d ﬁ?erkub&%héd £

e an ng re ns ‘of an Ires on a Sing

sénadley- fIthla d@pi:rmhm@@@tsa@bel ahiag solubttabraétichg Bempls dare llne;ed 1:1
a piece of a particular antibody. The Fab fragnent

SoL2aT haétrhl@héhmp@éwﬂi@r pRNtHEIngi - @erwn@eﬁhabolf(B t#clsﬁ’l -0737)
?n%]ﬁgi dd fgr ﬁ_ﬁﬂhlﬂg% Pr‘?or to g&tdlnbga%pb Eoeggc&&étegg I1'1% BlS Tris gel

QlBloRad lcSt#|4fSl-(ﬂ&2kIQiﬂ#ﬂch'9bSOi(OZ§Iaﬁg e&equlﬁm&ﬁ mrlX NEES buffer (cat.#
pr oteln or de of interest can
R6Eoitd Lt BRedNRE) Sakevemspureduity SBAPT BT IAM Sifestain

PEBE) Sreds o080l aPRS BN PA0ad 38 Bamsarpl g maeed wine

ﬁeq@@hehnmhmhIhmgmgegnmﬁelected i nproved, or
optim zed for use in the selected expression host
cell: for exanple, by synthesizing the gene to reflect

t he cedondsgndisesuting Angpgdononas species such as
P.fl uorescens or other suitable organism The gene(s)

t hat Sehnblefj angithdolidy Eatteen semaed by SB-RAGH i were tramdferred to
S PRk PR R UG R Pepetbicl forY fhetri R0 v

agihg 10mM oPY (L] o)) ke 1 5 awHh NaOBB, £1dOM% attianoPdy the transfer
expressi ble formf means nucleic acid or a

puffsiniibe blot haesteinad inbastinisg selutiendh2% seonyasrsictiigiiant Blue R-

??6‘ A8, Sfé%ﬁ@; %A)%tﬁé“a?cicfﬁ‘oﬁé‘eh%gco%ﬁé’{hgﬁ%ﬁlﬁ%dﬂ%t% d&&ihed three
ncer aln e odlrrens, heproelno | Nnteres IS, Or

tigneS,ubs taohdedacl. lrotsi Bapdu 8f interest were cut out from the blot and

sequenced using Edman degradation performed on a PROCISE® Protein Sequencer

(model 494) from Applied Biosystems (Foster City, CA).
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35

to, a native protein, such as a native mammal i an or
human protein. In these enbodi nents, the protein is

W@asHoese i n a concataneric form but is |inkedr/ogogs/052434

to a secretion signal and optionally a tag sequence
for purification and/or recognition. In other

enbodi nents, the protein of interest is a protein that
is active at a tenperature from about 20 to about

420C. In one enbodi nent, the protein is active at
phRESVbES cal tenperatures and is inactivated when
heated to high or extrene tenperatures, such as
tenperatures over 650C. In one enbodinent, the protein

of I nSEISeBA GESanalyhis Qbﬁﬂh@nddl"@émﬁéanﬁ@éduﬁﬁllﬁiona)f proteln at the
tenperature fromabout 20 to about 420C. and

Predeated mplequighwpighetor S8 (ol TDghatdhotip 24 hewrs (124) and 48 hours (148)
[, is,
P R bR S R BRI LRI B, Sl
as a m:atennmahmmaidnagwamtystsmaﬁnmcbﬂlat fhe antlicedsoluble band of
expressed fron1nuc|e|c acids in cgoncatangeric. for and
ErHE oSty Skrsprgtin af Iﬁéﬂ)mﬂéciff @ﬁé@@é ping apidy gf @@é??écted
it |
e R o A T oo 857 The
thehudmlsatmmysascklsd shomat thaatwe bamiy th;aet(arucammdated or the xaswplbée

ue at targets the protein to t
b R eI et SRt Simpmshoseliipans of DsbC-Skp. The
ﬁ%blt nBRahlaF REQRE b REAEHAR firSt APAhABIa¥ids bR Brédcted protein
t he carboxy-term nus of the protein. |In another

eervgaigenienthe lmhépcwsgd &iom ¢fe¢baslp MBEJFBIAHA, SEQARI NO:28)
T R I U i L IS
pEdaRStedPMbicin sehendedbt t@éﬂpﬁg:e@éa f@inesf the ®sbEISkpasiotein way
of illustration and notlkg of limtation.
(ARKILADY NYKS S VP NQ2Y qfad“lgu@z?g’sz?trg%@%?aExpERl MVENTAL
EXAMPLES Exanple 1. ldentification of dsbC | eader
sequence | . MATERI ALS AND METHODS A. Cbnstruption
RBRR ddo i Rt oS b PR e Lot on of plaonid
pDOW2258 used for the expression of the DsbC | eader
PERFA FiER Pl ANE) fERIODS! N (Figure 1). A PCR
anplification reaction was perfornmed using Hercul ase
Mast ed. Miin(sSt r at agene, #600610-51), priners RC 322

(5 - RM?CEZP)%A sc.:lac Cv'@aTsT &L%d b3§PCR E(%th ation 02f5 t}le E. coli

and
lacl gene from pCNS51/acl (Schneider et al. 2005b) using primers incorporating the

lacI?' promoter mutation (Calos et al. 1980), and recombining the gene into the Isc
(levan sucrase) locus of MB101ApyrF (Schneider, Jenings et al. 2005b) by allele

exchange.

B. Construction of transposome to screen for P. fluorescens signal sequences

A transposome vector was engineered by inserting the kanR gene (encoding
resistance to kanamycin) and a phoA reporter gene, which was missing the start codon
and N-terminal signal sequence, between the vector-encoded transposase binding sites
(“mosaic ends”) in the transposome vector pMOD-2<MCS> (Epicentre Technologies).

The 1.6 kB kanR gene was purified from pUC4-KIXX (Pharmacia) by restriction
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(5" - TATACTCGAGITATTTAACCTGITTCAGIA-S', SEQ I D NO 26),
and tenplate plasm d pDOMB001 (al ready containing the

W@ @aetssbC | eader - skp codi ng sequence fusi onPCT/US2008/052434

generated by SOE PCR) to anplify the 521 bp dsbC skp

EOd't?q%a\@ﬁ%#?nﬁ,ﬁgeu tlhtg éggn(ﬁ%a é{qé{@Rm ocol . The
Emwo;ysornb%fgné@eag&fee 1&3%%94)gened¢vgsep¢ﬁq 1{6&%@%{5 coli K12

restriction nucl eases (New Engl and Bi ol abs,

R@ﬂ@@) anfdi Fe@idlend Xhue nit¢si agded by th@ ririnecre Xyt seitoetion digestion,

SR P gt MR PR YRR aRO R GRSl B Emagy 1208

J6E O ElrtGn s sbie wil PEdparsd Wyat st ctidrodigestion oﬂaadw Q08 ith
reaction was transforned into P.fl uorescens

Prigt andygel pupfgaton diyhes.a kpmegsgicagndofanked Erégl@f:@dlsmg Ultrafree
SR LD LN S0 L, 0 S5 MR

diighebtinisrof afngpoassi(BpicdiArd) Ghd gmotmém#ﬂ?e'éﬂrﬁ@rateﬂfeﬂito P.

¢l ones containing inserts were sequenced to confirm
Heepras R lof error-free dsbC-skp codi ng sequence.
Plasm d from sequence confirnmed isol ates were

desi gnated pDOA2258. B. Growth and Expression Anal ysis
in Shakddﬁttg”sk&o@ojfzkrypmm@d@énsz‘ggulrsaziqmemm {1scr.lacfi

1 i sol.at es cont ai ni 258 were zed

Lher Lir ol o8 ehe S R o e EO T SRE By
FRR R0 protBihi 16 f In¥ature PRON Q- 306, %%aﬁgc\ébcu%ﬁl){% NProinsulin-phoA
3292/ 339376seed cul tur es@(gr own in M@ nedium

stui@p Iperiplasre gowlidtbie nl%sgﬂed @oe stranuwith doprogbépesnmsilaiongould be
nocu m n|
R P DR A Ry i Tp R B o Behd sequence
hoinb @ 0180, il fHoall in ZANDO0R vak @Mdﬁnﬂ@fé@%@ SOE(BCRS(HO%n et al.
via the Ptac pronoter was induced with nivi

il 8Yhr epne pmﬁel@thatpﬁf:ré@whaé@@pg pitvsBICdler ‘(hew@)%tlon leader and

45506 ARG B O R
addreioni llaiid:c).' il"hﬂ fulsioh8yas dlaldd whdastht yovvesd oIﬁﬂ&S‘Ud? erbninter in
e C? e evshe Oﬁna%gh% ahemggg? ST 00§ B el was
Watidetioh 'aﬁér']e'stfeﬁ G8th Dl ;ﬁd B2 a?ﬁdrtll%gﬂeﬁQf&lth’ssh??nﬂyélﬁﬁuﬁ%&sﬂh%tase

supernat ant was renoved. Sol ubl e and 1 nsol ub
theadigatedsindl cloirgrakied itaSIC296 nol fesn WY 2-068, nﬁreatremsuhn gene

EASYLYSE( t icentre Technol o |es The, c
ST s Lo SRR S i e A TR R feh DNA
@ruj THCHHRAL RHe Wab Bmphakd RHEmat. HAMGY 65P&mhHE BNATHRolonies
m nutes. The |ysate was centrifuged at 14, 000 rpm for

2QThicHeened oy AM)plftWﬂ:iCOﬁltﬁéng BérRaa elerimetrisviedicatmhef alkaline
\?Rgér)sghgt%eaan t[l_)( %haﬁel% %Slntdlrl]cee e%c%lrel’slg)llog OE {hae(}atb})%%znssz?ﬂppheoél gene.
Of the colonies that exhibited BCIP hydrolysis, one grew much larger than the others.
This isolate was found to have a single C to T mutation in the region encoding the
secretion peptide, causing a change from alanine to valine at amino acid 20 (A20V,
SEQ ID NO:2; sce Table 6).

The expression of the two strains was assessed by the standard shake flask
protocol. The growth of both leveled off shortly after addition of the IPTG inducer.
Alkaline phosphatase activity in the mutant pINS-008-3 strain was 3-4 times higher
(Figure 6), and accumulation of the (soluble) protein was higher (Figure 7).
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with 2X Laem i

b- mer capt

oet hanol

sanpl e buffer containing
(Bi oRad cat# 161-0737) and boil ed

WO 2008894986 1ut es prior to | oading 20nL on a Bi 0-RaUS2008/052434

Criterion 12% Bis-Tris ge
and el ectro

905 C2
(@Bfg‘o%%l Lt
mrth SINPLYBLUE(tn) SafeStaln (InV|trogen cat# LCBOGO)

a-aaor

o

PoW--N

(Bi oRad cat# 45-01 12 Lot#
resis.in | X MES buffer
lg?gg%flﬁééﬂumégﬁgsmere st ai ned

Ul UI IIL

Curafah' Prote 1{ hE

Functi
equenC|r

&Bbrﬁ'vi%trdﬁ“
g AnaIyS|s

pbp (S? Mdl al ©(

seque ﬂlq nt?V[

hours at

1y
DF
40 V using

wéﬁgrene fgﬁﬁ%

"Fre t(i'('i s1rrnal° Pt gt

o o

T

(ym

Au i||u cu
qg N8 i nal

e fractions

SEQ ID
NO:

e
Aveat .
10 mM CAPS (2.

#162- C
41 g/ L

2UU I.

s
fggacg? on] ni%}ig;g

porin BB rsor
bl ot was

Commmussi ¢

1d 10%pnet h3
stained in
> Brilliant

NIKK SIS AVAR TLG AT
ttheQatai ni ng sa
Bl ue R- 250, 4d

sfer
lutid
% net

Qb g@e[‘gtccaEﬁ@gctgtg
recte@acg@Uppgcgcaatege
hreapolageadoOSd

30

Outergewbiae ag

porinfest ai ned
of interd

id) fOdr ter
I three tinsg
gt were cut

MIEGOWH STARSIT |
AARSEQVELCcoONnds

out fromthe Q

rfaedi
each.
| ot

atgedaytgaaaaacacctiggg
cPgdotadgatictanglse
HCT&Hﬁgﬁﬁﬁr@E&a

32

Peﬂplaserl%g Edr
phosp}gﬁ eg
QT er

protenir

ran dé&fr adat
Sequencer (n

|W§%M%@W q

VfAf om
EGALOZ/ 30682267

noa RRECY

Appl i
vl 5§

"zcgtttgatggcg
e%aaaer
VAT SPERC aﬁ%cggtggcc

34

43292/ 334

significa

azwringpPacul af
(124) ang

Nty CA)
3761 | .
ant accunul g
wei ght for
] 48 hours (

RESULTS SDS- PAGE arj

tion oAT%&%éiir

1% post - i ndug

alysi
at t
t bot|H
tion

s confirmed

he redlcted
toctgtttc

HEEIF
cctgggiP gfT{@]tg;%Cﬁaécggcc

36

rare LiB Iroltglﬂl 5. 9
precu&duenc i
band of ¢

uru I IbUI UUI
1g anal ysi s
expect ed si Z

q@ﬁ?{fﬁtﬁllgtt’}fﬁ&/f '

e for Skp prots

Che i[ng

in at

Q tcaa!étlg& dei%t%

produce

38

Lysiné-8}@ininé-I ST
ormnithBLGUIGRE €
protei®EQ | D N(

o amammo agd
for the prg
D 27). The N

INISN PR KT A ARKVEC
cpagedThrmm of
-t erm nal anal |

146t ed
DsbC-
SIS &

a%ﬁz%ﬁe@iaﬁaaaaattccttc
Skdoc et AR¥l R gatggce
|ts@cgboyeditggca

40

Iron(IiT hatditgwo
proteifir act i on

banddBt hat
at 124 prog
ssed forns d

un- proces

ACRDNBLETHA.RGN
UdedLIB AL
fiDshC- Skp. The

t4he |
r oces
higr

neokeghha@accgactcaa
Fedtcgptfeigcgeggectgac
eFlcaplagieagragaccet

gEirlggeeqgsaepqgyict

42

predi cted protein sequence for the unprocessed from of
DsbC-Skp (MRLTQ | AAA, SEQ I D NO 28) while the | ower
nol ecul ar wei ght band produced the first 10 am no

aci ds ofGelvmipSepicntieg protein sequence for the

processed form of the DshC Sk
GerempyNASkes purgisddy t@%

SEQ |

Ot

Eagy kit

ei n

(([ADK Al VNM5,

nvitrogen) and 10 nug were

used as template for sequencing with a transposon specific primer using 2X ABI

PRISM BigDye Terminators v3.0 Cycle Kit (Applied Biosystems). The reactions were
purified and loaded on the ABI PRISM 3100 Genetic Analyzer (Applied Biosystems)

according to manufacturer's directions.

10

E. Cloning of signal sequence coding regions

Signal sequences were determined by SPScan software or as in (De et al. 1995).

The results of these experiments have been disclosed in copending U.S. Patent

15

Application Number 20060008877, filed November 22, 2004. The outer membrane
porin F (oprF) phosphate binding protein (pbp), porinE1 (porE), azurin, lipoprotein B
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Exanple 2. ldentification of pbp* secretion signal
MATERI ALS AND METHODS A. Strains DC206 (ApyrF,

WO s@8/0)486 i 1) was constructed by PCR anplifi cap¢nShs/052434

the E. coli lad gene from pCN5 Had (Schneider et al.
rlners in oratin e lacfi 1
SROnSN bbb ek A ERARR A D3a6TS byt B shimgpection
glheRg ame rdddltot R baklubts %)é%‘cl%ﬁ&f 1%%99116 emﬁB%t WBPOLctor and
Schnei der, Jenings et al. 2005b) by all el e exchange.

BanBomsadrintot £. anluili‘omﬂaneltsc@meog@ gegoeding tﬁthP nipnufacturer’s

SRR B BT RO FR s ClshR R RSO LE G R et Ricing witn

MB ﬁ)hﬁiiﬁ%nﬂ O IRRIEHUE hiihcBNBo@OAo R Wr& ﬁim@cﬁﬁkﬁﬁollows oprF
whi ch was m ssing the start codon and N-term

énﬂa‘ﬁ&\fl 142 0en RDOBe Bk irotinB] (RROVILI8Ak sasn (pDOWl 180),
h

SRR AT RO oA P R B AR Lo BORF k). e

Technologles) The 1.6 kB kanR gene was purified from

pUCA- KIXX(Pharrmca striction,
L EGAL 62/ (3837 2%%?&94%&@8@3zqﬁfs@gglg%é%u@eef%n

with )fﬂgbsg‘/\lm%ﬂﬂ g a@ge% s%éére G ﬁﬁ%@@) RAMZRMERD coding

to formp -sequen ess phoA gene
wapIcRER alnpt2 positach lisnltglplEOW:IdllQ OK@DQW\TDO) asmmplaﬁaﬁhit gal?

and Xbal sites ad Adt restrictjon

PGS BT G oS Gl Do e DR R e
85715 9eBtek 9@@:{\@{% dhcaBis t FYGNThETOPOSREtOr and

t ransposone wa " Erepared by restriction digestion of

pmmawom Alhegpliv grsle fpsadit siganl ssauace was cgcigdiiom the

TR A5 AP S0TRL SR LA B s o i

Gilgd st R Y C B3N prekiicd ¥BOW 122 ﬁépmgm) oid pmemspQs E(ﬁ&}) -gal2)
(Epicentre) and aliquots were electroporated into P.

Pring piasad slonwmioghniqes (Yrevpek ett/i YV 1of Therprubinaipppnids were
%rﬁlgsqgrmqed%g%elgé fo ﬁse?ecf&{ OJLIQ %g%r supglg 4 Slrl%l)é ﬁv; | nﬁ)%rrn%t tgtl;r%cycline

hﬂugoﬂghﬂzﬁmﬁhienenzyne so t hat accumul ati on of
proi nsulin-phoA in the Eeriplasn1could be nmeasured and

strai fbe WIE181g1mq:l senedcatenmlQ@Wildh3 sulifudebby SOERER do gal2

SRR TRS And R gt SRR Y ARl 5. The
OB % RV dG &R kst Gnth Y CROEBRER TOMW sriisudbeqibntly

1990 using priners that overlap the coding sequence
fransfemecdgaior BtcolTapéA elfs agserdpea meanufasturgmgingisactions

?lrﬁgltﬁ%?%l)v gl"h%q‘gsuthn?g A8 rv@eré ggq'ﬁ]egged Hg p%kltlge chne l(bqy(t)Wl 185)

selected for subcloning. pPDOW 1185 was restriction digested with Spel and Sa/l, and
the porE-gal2 fragment was gel purified. The purified fragment was ligated to Spel-Sal/l
digested pPDOW1169 using T4 DNA ligase (NEB). The ligation mix was transformed
into electrocompetent DC454 and selected on M9 1% glucose agar plates.
Transformants were screened by restriction digestion of plasmid DNA using Spel and
Sall. A positive clone was isolated and stocked as pDOW1186.

Signal sequences of azurin, iron binding protein and lipB were amplified from
clones pDOW1180, pPDOW1181 and pDOW 1182, respectively. The gal/2 gene was

amplified from pDOW1123 using appropriate primers to fuse to each secretion leader,
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secretion | eader). The fusion was cloned under the
control of the tac pronoter in pDON 169 (Schnei der et

W@bRewsA008&@; Schnei der, Jenings et al. 2005b) whETOS2008052434

restriction digested with Spel and Xhol and treat ed

W th shri al kal i ne phosphat ase, e [ ed .and

B i Bins PL RO o SRIGRRES 6o Bised By REEORAR 55 8 fibed above
TheSORUPCR p@&ﬁfetst\%fp lcRh8d WAS peRABNUNAL i MRS tlfl@fesultant clones
expression in P.fluorescens and synthesized (DNA 2.0

Tieee mqoencgé aed perdtiengdidsiferdeach dmidn werslsitbBiEs8to pDOWl 169 as
The col onies were screened on agar plates

ggsr?flg]f:?cw?thoéleBCI P, a colorinetric indicator of alkaline

phosphatase activity, with IPTG to induce expression

of the pbp-proinsulin 0A gene. O the col onies that

exhi bik ePBCHFIOR LT ;fgaogescemée@ﬁeéw HEFEHr Wit GelFrminainistidine
2, ot hers. ThIS i solate was found to have a single C

T nmutation in the region encoding the secretion

pept i deslomatmitaiging at asegevith thepap Qfﬂirfﬂ&)ntl@adéﬁ,m’lﬁﬁ vath C-
amno acid 20 (A20V,. SEQ I.D. NO 2; see Table 6) %
fsrpingd a%ﬁgoéfndt%Tk%trwprawtwamgﬂ%@&%ﬂswe@ﬁ@d y DNA 2.0

%15]@ rt?@Me}S hak @rg (r)l%;fs%&e@iﬁﬁtcﬁ’s%gﬂte WZ@EO%%@%MG%%@F%Q{ fgestion with

[Feve f sh after addition
iSpeluamd Nde Bhicbgdl meriﬁhcbsifmhaftagmnawas higated forp DO 1819 édﬁrived from

B S e e Ol s o pis e cuend; B pdstiof Bocucts

Gk Ot fofined h{ﬁ@@h&g{cggﬁ 8fRpAMlt ALY PRIDY. Plasmid DNA was
43292/ 339376Tabl e 6 ec secretion signals identified

prepPredfand serestpdfer DserGey BRcIsBgestoe ispegiiGepromtts. Tivaesultant

ARl Ry et bt el aevar TR fhdled
YEoRSRAS DTSR 6kdslthéh ti’eﬁisfﬁiﬁle@) Slithgh@ SlaéiBld il S BH ORM B agar
Term nators v3.0 Cycle Kit plied Biosystens). The

ﬁ@ﬁ%ﬁfm@ﬁ%d with @5 %lm/mtli léaCIbﬁui i b tgrrcyelEncaBl PRI SM
3100 a&r@ﬂ?&&%%c&fﬁ% hhﬁ%ﬁ%?&@&@&% 8rugl'nggemplates

to man iTec oni ng o sign
siegLidn (h&m@ﬁ) diRTGomegiotiagiobi (fvéatro geal) PEIRC produes &vere restriciton

55 R ke oSl s
0%1%9 RfllukR Mfﬁggbl\dg&e{;%%nﬁ%ﬁé&tmt%pe%dtl%@&ﬂl?&erﬁlﬁf%forescens

600 8877, er 22, 2004. The ou
PSS and t@ﬂ*fomantﬁe@q@pid@n I @gapmappielmbmdd mgthp¥501.efnml uracil and

é%{&?}&&%‘ge Eg% é’\oﬂsmg) flo%%su \Evler% sequ ncgc{ to conPlrrn insert sequence.

H. Construction of E. coli secretion clones

Human ORFs were amplified as above, except that primers were designed with
an Ncol site on the 5° primer and Xhol on the 3 ’primer. PCR products were restriction
digested with Ncol and Xhol (NEB), then purified using Qiaquick Extraction kit
(Qiagen)The digested products were ligated to Ncol-Xhol digested pET22b (Novagen)
using T4 DNA ligase (NEB), and the ligation products were transformed into
chemically competent E. coli Top10 cells. Transformants were selected in LB agar
ampicillin plates (Teknova). Plasmid DNA was prepared (Qiagen) and positive clones
were sequenced to confirm insert sequence. One confirmed cloned plasmid for each

was subsequently transformed into BL21(DE3) (Invitrogen) for expression analysis.
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At t yDkt No. 43292/ 339376and iron binding protein
secretion | eaders were anplified by pol ynerase chain

WO 2@8094986 (PCR). The resulting PCR products wePEI/Uhmwngas2434

into the pCRII Blunt TOPO vector and transformed into
E. coli ToplO cells (Invitrogen) according to the
manuf acturer's protocol. Resulting transformants were

screenedp O mO5liREL 1 nsert by sequencing with M3
forward and ML3 reverse prinmers. Positive clones were

naned Seguchoing geastionpiig (pOausion B2) (An@bpd Bd@wems ) 3yere purified

 j 183 18 I B
R e T A T T
Construction ofgal 2 scFv clonesfor secretion in

P.fluorescens. The OprF and pbp signal sequences were
anplified to fuse to the Gal 2 codi ng sequence at the

+2 posi 113 as tenpl ate.

The 921 %’%té’%@)’ e @nﬂee éé“%ng ] ed usi ng pGal 2

( Mar t iMhe &uflgdresdens ﬂ%ﬁ@wa& ah&lljfpécbﬂisﬁng thh 8ta83att [ SCHTPCR
product was cloneq into the pCR BLUNT |1 TOPO vector
ﬁﬁﬁf@%ﬁ%ﬁ@@kﬂ&@e Brice ﬁléalrewewgéw%@ﬁ@uwalemmed with
Z&@ﬁéos@ agy %Q&eelm&t?%&esﬁdft(g RLhibe T% 643&?19& Mﬂlﬁlal salts
Xpbaf and Sail restriction enzynes an cloned into
SpdiunanuthX¥oElyserbess the cmk/h’ﬁ:&&ﬂee na Domdutepl 9ﬁ®@lﬂl/pla122

EpBiwind oAl Gab0 Phasrarasbh” Birteich gt D @0t was
'hﬁﬁl%& Wig OFB' ﬁﬁfmsgﬁro}ﬁﬁr - Ij i ahip kAL hﬁsﬁe%iiﬁ) Cell density was

sel ected on LB agar Ssuppl enented

nensued by oprecabdehsg ahgnm K@bagyy.ci n. The por E si gnal
sequence from pDOW 183 and fused by SOE-PCR to gal 2
anplified frompDON 123 and PCR products were

puri f 'I@q?rg)!argzﬁbn ?H‘TP%BME!J:S ¥ S-PABIE 4ag,sBCR product
was cloned into |'unt” TOPO and subsequently

t r ansSolubbecknidrinspluble faftionFpnocwybird sanadeowelicrggnerated using

% BN S amee et tlen bR Fheet i evigls et
asByabd $§12861h8d 751 oTued Yo niyrgT™ pRAY ni]eﬁgatﬂ’%svvlth gentle

res riction digestéd with Spel and Sail, and t
pmkmggaamorﬁ teyrresturodas 3Qatinyses: Thi BcateTres osnltrrnﬁligeédit 14,000 rpm

ment ed to Sal | est ed 169
R R SRR LU kB Rl vaf RERRRBRSS SR8 us e
Eél@ﬁl%ffﬁabﬂ&d Thatpell&l (ﬁﬁbtu@&qmbwa% fesadéns®l iaGhequal
on MB 1% gl ucose agar pl ates ansformants were

§@1ru§@r¢efdys(9§/btrf€€§tand éqsumndfvcbl@splpeﬁﬁmgﬂlp ghé v faclgeted glones,
| Iy d
PPl SO Bt MREAERARGMEG 0

b| nding protein and |ipB were anplified from cl ones

pDOW 180, pDOW 181 and pDOW 182, respectivel %/ The
gal 2 ée @pq@gon and analyszs of secretion of proteins or polypeplides of interest

The seed cultures, grown in 1X M9 supplemented with 1% glucose (Teknova),
supplemented with trace element solution were used to inoculate 50mL of Dow defined
minimal salts medium at 2% inoculum, and incubated at 30 °C with shaking. Cells
were induced with 0.3 mM IPTG (isopropyl p-D-thiogalactopyranoside) ~24 hours
clapsed fermentation time (EFT). Samples were taken at time of induction (I0) and 16
(116), 24 (124), or 40 (140) hours post induction for analyses. Cell density was
measured by optical density at 600 nm (ODggo). The cell density was adjusted to ODgoo
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anplified frompDOW 123 using appropriate prinmers to
fuse to each secretion | eader, LEGALO2/30682262vl

WOoRaogDk9Bl0. 43292/ 339376and resul tant PCR pr odeCT/BS24008/€52434

i solated and fused by SCE-PCR as descri bed above. The

£, iR S et o) DG B TR T p oy pnts teell free

dﬂﬁdr)evseré %Epeﬁ@@ thtd u%bmm Fﬁ%est'd@é: lpaed ﬂéll@ts @Mu #68vroth
es

cri bed above. ruction of a P.fluorescens
szernplei wore fveren of &Q(Erﬁor@aﬂeepwpminghl stidine tag A clone
containing an insert wth the pbp secretion | eader,
MCS with Cterminal H's tag, and rrnTl T2
transayi oS- PNTE Lipwinat ors was synt hesi zed by DNA 2.0
(pJ5: Q3478). The 450bp secretion cassette was
i sol adekibisanddayalytie fragtions Gost sheke Wptknsagpbes were erppgnted using

FAnoEl R EAEE el PR G AR o RRAR R et
\Am[rbﬂlyﬁs Buaifie. Etftzyymesoht&h &vekd ghied enapidiiticiab 1§mﬂeEASY
MLy PR e

ér&gnt\‘i%;éeﬁ t?@ @90 rﬁ & ZOnﬁfnﬁlt S mg &8 Hld s%gérnatant

was sequence confirmed
Efmmtedo d"&xmsepeemtatf? wds[serardes ¢lenso T4 fractwm)s Thh pellet was then

transf dW|t ec on L ar. .
BT anE b i bSBnGNAL e EBFS DG S6rgnnpetded B9 pipeting
LB h@BYEh] AR wdReed faré MPoLORMRREN AR M& hEiBAmples were
proteins were anplified using tenplates fromthe human

trRmedmpd oodd @ dell sirengtmvi t r ogen) . PCR products were
restriciton digested with Mel andXhol, and. then
ligated to Nnhel - Xhol digested pDOAB718. Ligation

produgt syweEa sdbsgquently transforned into
el ectr ocorrpet ent P.fluorescens DC454 and transformants

sel ecSelyb %ﬁqan@ana)éldﬂe Sagisine mesveecd apd sepBedgy ADSOPAEE were
T L N e e
afcokding @ 1inaﬁtff6cft&ielr @rpr@:tbmi;eﬁsr HiwoanatBPY . Weteetransidr] thie &bt was
RinsRedh i PO St M TRsncansinspog oo He) snbpioped with a
E@CQ(W ARG 3 WR Brid 8 Eﬁtlltg)tdz(egl#q{a%% S@ﬁld’%%galyg Ahe ¥ was

(NEB), then pur Q aqui ck ction
kiashadQyigly éK)PBSeTWiege&tde&mbﬁnq@dmtt}t devahoped bisigathedntnounopure Metal
I-Xh 22b. (Novagen) using T4 DNA
E%E g@&%;gb%ﬁged%ﬁgglﬂ Ution products were
transfor med into chem caIIy conmpetent E. coli ToplO

cells. Transformants were selected in LB agar
anpi ciO. |30& frareetgtipMeknova) . Pl asmi d DNA was prepar ed

(Q ag%ﬂ% 1na0%91a R8P tlhte Ifé/r?ne%{o(l)’ "Wftures were each generated by inoculating a

shake flask containing 600 mL of a chemically defined medium supplemented with
yeast extract and glycerol with a frozen culture stock. After 16-24 hr incubation with
shaking at 32°C, the shake flask culture was then aseptically transferred to a 20 L
fermentor containing a medium designed to support a high biomass. Dissolved oxygen
was maintained at a positive level in the liquid culture by regulating the sparged air
flow and the agitation rates. The pH was controlled at the desired set-point through the
addition of aqueous ammonia. The fed-batch high density fermentation process was

divided into an initial growth phase of approximately 24 hr and gene expression phase
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were sequenced to confirminsert sequence. One
confirmed cloned plasmd for each was subsequently

W@ e@ss99sered i nto BL21(DE3) (Invitrogen) for eRQIESHIDO52434

anal ysis. LEGALO2/30682262v|l AttyDktNo. 43292/ 339376/

i EhRIE RS e BB b BRG1 aP0Y elrreiony T Sopreion
?@@@}h@eﬁnmﬁ%%s%& altb%vefdagpﬂ&@e@quqamleﬁfs J. High

hr oughput (HTP) expression analysis The P.fl uorescens
strains were anal yzed using the standard Dow HTP

| I
Vo ot U QR AR s ichee and trace

el emeghsp llégw%reuﬁﬁdlstd@sdrib@@ Wl SIbS-FAGE Bhal§dis alssvienad transferred to
m ni mal sal ts mediumwi th 5% gl ycerol as the carbon

géutteréon $eopi-BlavVIdeeymbsansd Blorpdat e megibrangiwig stained with

@é!)én% eBrlg\é/\gt\é%{}e O%C e@’l%%?%a%gggb%@?%nggrgdreg%ﬁéb %vi{hhﬁq)m%anol

D%Dxcl:tlt htidgalsad tvmhylroezm oartiteol( foRdezd bdtdionlaswdsidtyr, iea dried.
red by opti genstya 600 nm(éDG;i)o).- K.

Brageh anictnt BT %ﬂ Shgmbang. pAEecd aa¢l yahigoted to 8 cycles of

Faki4hlqe Iaﬂléhd gb'%od Pﬁ%'c{% fcﬁ&h' n&hggiés‘%éihtr%&ﬁ@ﬁ'%ﬁ&hed

Wer e ge erated using I centre

Beaslystome g ager €atyt QR0 BﬂimanTHetaZ%em_Swm é, 230t B50); review R.

a | e was | di n 7 YSE(t m

%u gsen Ftrﬂ{u%%lﬂ?“ﬁp)&i\?gﬁm gﬁ% Zgnp[ggraz%ﬁg?g}%oljr oom
tenperature for 30 m nutes. The |ysate was centrifuged
at 14,000 rpmfor 20 m nutes (40C) and the supernat ant
leMlAEdLTShe supernatant was saved as the sol uble

fraction. The pellet (insoluble fraction) was then
resuspended in an equal volunme of lysis buffer and

r esus pended; ]ﬁbbltzdm Bl ive Ge i AN rAO VY eie@k b$ BlaRSAR6N

clones, cell free broth sarrpl es were thawed an
W&!%%@W wi thout dilution. L. Expression and anal ysis

of se %Saén(t) rf}¥ 9{]7695]”856%‘1@5@9?{1 s?@l ?\()gees Rhd S}fosﬁlc? geck%@ g B?t%}oi%/%ous

The see grown sup
glateinsethe rekipavia)or beath eornbe teportehgdncaes chdredeimtd a
solution were used to inocul ate 501 of

Dﬁ(\éy def | neﬁl
HARIPREIMS af RsserEstien ﬁ?weé%‘q%e%}mf? &Ad afslitpahosghapse gene
%0%(): bl Shak bg& n & lte?‘m ﬁ%cw IiﬂaAOis %ct‘f‘xM in the

D- osi d ~24

i sopropyl t hi ogal act pyra hour s
ptrpsed (e noetht ayiosol) thiere th&%matlsanbinasnmpelat dulmlrﬁidafoonds

me, of i nduct.i on 0 116 4
BNk dUPar et T Bae RS g DM w2 FoBEI A el pthod
VeSO B hde waﬁmﬁgfl’ waenRHky figd S&Q&e@gao&e@s 89, -coliBailey et
cell densi was adj usted to OD6oo LEGALD2/ 30682262Vl

At 290k Nae p 9@!@3‘@93%begouseér&danmze\ﬁa@re@@nmgnaflmgﬁed
perlﬁllgsoncl)lcc): fed 1fra(1)15 Jnldvgiporten(fJ pr8§e1ns HRELS) E MRail ét a?l 985’ &t in
other bacteria (Gicquel et al. 1996). After electroporation and plating on indicator
media, eight blue colonies were isolated. The insertion site of the transposome in the
genome was sequenced and used to search a proprietary genome database of P.
fluorescens MB101. Eight gene fusions identified as able to express active PhoA are

shown in Table 6.
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broth) were pipetted into a new mcro fuge tube, then
cell pellets and cell free broth sanples were frozen

W@e0088008 f or | ater processing. M SDS- PAGE anedH/EE208/052434

Sol ubl e and insoluble fractions from shake fl ask

sanpl es re nerated usin SY LYSE(tnm) Buffer

(Epi c rné%%”?%%ﬁﬁgp%ﬁFﬁgy?%$%@5ﬁ¥%@%n pel l et was

r esus geAgRHall BqldibeQdf thy Sdcfet@Ubb®iins iGédtinedHbEvO Iogief@ ]f&rnbrane
uffer

wer e added to an additional 15QuL EASY LYSE(tm) '
aodn FriOtbathesphaict indihaRiatgngprk U8, trenpedatapretefrod BR@zurin

' . The, nt.ri fuged at .14, 000. f
ObZhtiRgeroiet Bty My PR e R s nieftin: Chdingpzoitin RBA Vere
pridestdiRd i thedsera eV edgasn LS. Baldueh 004)asich@keqddi@es for OP,

%ellet was t hen resusggnded in an equal volunme (200nL

£ and A% hayigrbicen peavipuslysdenidied de otgr pistsast [Angidegonahdfd #25; De,
-~ 1R t i l.e. i . .
i PR e P B By 1B i

&t gretighr Btud, pOPADIORT (Schmader et 8/. S00A)bives @pdlanahget ubparallel. In
fractions prepared and separated by SDS- PAGE were
thisnpted pieeqding ragipp LUK NGBS /(Usr eTREH)SIF pRglupDEes, and a mutant

bF 8RS, Sl RNESS 'bh&%)twﬂ.et‘tﬁ&ﬂ?%%miwhﬁ gi%ﬁﬁ%e@fe‘ﬁ% QB ab1R 6) were cach

manuf acturer’ s protocol, r at 100V. After
fusad &f the gat’heFhlgote warsg filooigdy avictlap PORNSGIHIRPCRI(BOERRCR) as

ESERL RS o 0 N &5 90
ﬁ@lﬁiwﬁiﬁ% gl%hv%)ge of (R RbMl pMARIc WRRINESL WONTY IREpRRSI IMEEHs to

and subsequent|y devel oped using the |munopure Metal
Eminkifctd sigonsequenec [Kiled (4pidghis elgnaleeqeance was dropped from

T AN R R, AT -
DU Mo dGRRsBkmed info DTeBY Gaktl sﬁafﬂq&%ﬂ@lsm@gk%. The resultant

suppl enented with yeast extract and glycerol with a
draneweswiubsaqeenstyorskessaif foe GalloscPa ehprebsieuivat properviredessing of
igaking af §2C, t he shake flask culture was then

fﬁfgﬁ 3?‘?/??ansferred to a 20 L fernmentor containing
a medi um desi gned to support a high biomass. Dissol ved
oxygen was mai ntained at a positive level in the
li qui § derassieniey seceged &xiwgfvhe sparged air flow and
the agi.tat | The: 0
desi 1 o0 TR AR Eele SRR LR APt B L a2 scbv
achiovddahe dlpecied ad, ekcdpt Gt [dgal? séBy, iviatefailed foatow following
process was divided into an inifial growh phase of
Ahsugwietiedirgdustion medhpn AR ER)s i%\zﬁ%teﬁm@é analysis confirmed

NG, IS 22 620 hn N of 1%@qéleﬂ%%r§ SRV o LBal2 scFy
I' PTG was added to Initiate reconbi nant gene

éospore $bivener Wegtcaxaqmabssisbowed the presence of unprocessed PB-Gal2 and
OP-Gal2. Some soluble Gal2 scFv expressed from AZ and IB fusions was found in the
cell-free-broth, indicating that soluble protein was expressed and leaked from the
periplasmic space. Amino terminal sequence analysis was performed to confirm the
cleavage of the signal sequence. Insoluble Gal2 protein expressed from the azurin
(pDOW1191) fusions shows a mixture of protein with processed and unprocessed

secretion signal. However, the signal sequence was observed to be fully processed from

the IB-Gal?2 fusion.

67

LEGAL02/30682262v1 AttyDktNo. 43292/339376



10

15

20

25

30

phase of the fernentation was then allowed to proceed
for 24 hours. P. N-tertninal Am no Acid Sequence

WOR@BYPS986 Sanpl es were run as descri bed i n SDPEHGR008/052434

anal ysis above and transferred to a Criterion

Sequi - Bl ot .PV nbrapne (Biorad). Th nbr ane was

St A EPRYH B el ol el & SRS srdmie e ey SR a the
subsaatéantiby s@a@@ﬁﬁh%ﬁgnd@r& Rr20 1Bt BaiRtont Y0aC@ i orew as
acid, rinsed with 10% net hanol foll owed by de-ioni zed
werasted, tehetning mdedtiorBaPes (of80 untite) @slt8-2elairs [Tihe dig Br Galghstrain

t he rane xtracted and .subjected to,8 . cycles of
e T o BRI B S SR ROV v SabDYBPG oR0 as he
$YBLGAID stimdelid AR4réWislldvaidg BioeeMEbe 6Bshake Shed mEdilidh, at small
CA). P. Edman, Acta Chem %ca_nd. 4, 283 (1950); review
Realovfermenfptéan Fapression anbpipeersingiob dieee 2 Aply wadgssessed by SDS-
%9{13]52%%1 év]e?é{h) b101!. EDSEE@HE-EﬁaQSiS lsﬁc?\géd %hﬂﬂ h ?&eﬁfof Gal2 was
native secrétion signal sequences by transposon

suiraged edics fusod teleticr the GP b PBrsesctdnssignaly) dovaegt)enlesportion
that woul d secrete a heterol ogoys protein to the, )
paip) Oof_é% QP-Gald fysionprotsay %Rneawﬂﬁ%g%ﬁ%?tewﬁée wetdplasm with the
SloANadqhdibo cRatdiARS RBSVE! at TREISEAL A14I19% a5 ERALLEH gene

u§ed [ % an E. coli1 alkaline phosphatase gene (phoA)
wredhowiandy st thetinbdde fractidy; bléirawigh adblublegmeteinsegpieteeed by

OA | ctive.in the periplasm (b not. t he t osol
R DR oA bRt ol R R SR oo b e b S patent,
iRdatiah | Qwa 'ﬁ&ﬁitg@ﬁé@pashﬂg@gdre ). a0-icHRirfaPEddu bR B sis
et al. 1991). Asimlar nethod referred to as "genofre
serffmiedghat\ikgsibn gad arwirf epdirs wercatreetsgndats ekpestdda ragulting in the

i (Bajl t.al. 2002). |
bl bBP NP Sl Saawl Ay QP SREPARABEES, RGufv e POAT
REsid il €aded Bfheaxdab be Prqe e ibSISVésfcbrEanﬂ?éié afdikBoEdnfRined by
al. 1985) and in other bacteria (G cquel et al. 1996).
AF-teaping] ealysepdhatavehofdnwlglaPrifigCel dxnerstian otas sghtly lower
R e S R S
prRdsstd Gataatdéveds gimdpr foeharof PO G2, dat ghasst @fiolt of protein
e e
g%%;?%&%@@%bpﬁéox%ﬁ%aﬂ?ﬁ%%éé&%’J\Z@&enfﬂi Rhn that

sequence-gal 2f usi ons The signal sequenhces of
phelusathyethe pbpr@d 2 stnend degitre H). Solbboprecessert Gnl2veasisictaoted by

in F (OP), phosphate bindi t ei (P .
Pl ARG b S B (T TR CREpro PGS pkble prafein
gﬂ%&l)%m. NMUSI18a1 QB BE B M MO FrsBiuBRY fr8te Y QhikAed a mixture

wer e
of unprocessed and correctly processed Gal2.

Example 3. Identification of bece leader sequence

I. MATERIALS AND METHODS

BceeL is a secretion leader that was identified to be encoded by part of DNA
insert containing a gene for a hydrolase from Bacillus coagulans CMC 104017. This
strain Bacillus coagulans is also known as NCIMB 8041, ATCC 10545 and DSMZ

2311 in various commercial culture collections, and has it's origins as NRS784. NRS
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predi cted using the Signal P program (J. D. Bendtsen
2004). Signal sequences for OP, PE and AZ have been

WEe@siowss y i dentified in other systens [Arvi dBGDEOS2008/052434

1989 #25; De, 1995 #24; Yamano, 1993 #23]. The

ivity of addi tj onal cretion |eader jdentifjed ..
IR Lot o R e e o Ot e SRt (588 4l Sgobic
3pcie fGRhY BRIrUSADS. 148k - MbRodri 1%: Bl 4gly195D9. aBdiohidr original
region of six native P.fluorescens signal sequences,

sefdrencanfor dns stlaaﬁn titesl B3 NCUMdBeis Q@E%ebhbépmai Snifi FﬁEi ﬁQSZ.
i.n, Si : T 6). we :
PRk R0, 21302 e P GRS Gl RGPl o R i 2Blktans)

ext ensi on PCR (SOE-PCR) as described in Materials and

Met hods such that the N-term nal 4 am no acids of Gal 2

f ol | ovkditged eulBigeematise A8elyral pepti de woul d be

AQVQ. j f '

cnuer o anot LEEPhR bR AT Sk CHCIONA T wos
fequemdadrant enalgpal tydoclizd balige sequénss posnidlyeencbdingd hydrolase
into the P.f| uorescens expression vector pDON 16 )
ERAMT dPiroepdinit wares 2F hodt %gt designaicAGHE : Mg %defnagfsq? E%md

T; trai :
glael lg? gfo%?dféﬂa@%e Plehd! 'Tﬁ% ML aﬁ&%ﬂ&%&?ﬁég@%ﬁﬁ?ﬁggf& @DS1 are

cFv expression and proper proce
sgdoeh imPEQdBAED S aGd 4bxpsEssivadn. OPS$ees detetn@adl hostclikely to

At th fl ask [ PB, .OP,. PO . AZ,
Fhsoc R SRYe gars BRI SRS hscpiscEl rpleecauence,
K6 €SS If R{udacs 3hdv &CHomolWEY E1viiad: I RBd) @ BEt@\MckPhdseWord
subcul ture int o@;)r oduction nmedi um (data not shown).

Wésdaps eudonomnaspalystsis $lad@nSignadld) 3 HaddenRdankBy neEc! galysis

{500t B, RIAR 6 SEAH50s ee‘;([‘;,‘éﬁr&ﬁ%{%ﬁlﬁnﬁ%%@%\ﬁ%ﬂicgtﬂo@ Hlihal

péﬁﬁﬁﬁﬂzﬁgﬁ}ﬂ 3UNPT Mee FE D 0BB: 13k B3gnd (DS 1IGakdicte3aR@Epresence of a
sol uble Gal 2 scFv expressed fromAZ and 1B fusions was
pignniceryene fordhg preppise-ohgss (aminegitiva bpeieria wih asigngbpeptidase

g%g{vzage%ﬁ‘?gtg%té@?e%ﬁﬁl%§3?fﬁﬂ' of §E§% ﬁp@!@.t he periplasm c

erm nal “sequencé anal'ysi's was perforned
to confirmthe cl eavage of the signal sequence.
| nsol uble Gl 2 Fr otej n expressed fromthe azurin

9

( pDONCORYTICHP RS BHECIEHORES HORT XA of protein with
proce - -
SeRdaANh hefeas §ereSRed & e @oﬂt&f@ﬁ%ni ?/ﬁ'%(:ﬁﬁééglﬁn géasrmds

t he signal sequence was observed to be cess
fSaombroble],|IRBs&E] R: Moddicohr Clixiitg 0 ABO6@R22BRuhal Athirg Pk .Ncold

3292 937 r essi of  Gal Fv  f dt h of
SRR R e RRERE LS Puo 0ot D T ERE R afire
PEFdBrddSisHg S SOBAP OR MRHHBRINERHo@NR CON. 1% N.Ald and L. R.
strains ?r ew as expected, reaching induction OD Qo

Peasg@1WW 1 "Gengsplign@hy pvartep cxEnsion] piocapde gmeaising thew
\%lﬂ%rg}he;lr/alls% rc]ee)l(nrrl) 2% Sc{eigr\{\f{é?i(%ﬂ%ﬂni%{lgseg@ft5r2§-i3|6,3532T|35§-5\5?§h1r1]s%n DNA
polymerase (New England Biolabs cat#F531S) was used for all PCR reactions.
Plasmids were designed to express and localize an esterase protein from
Bacillus coagulans CMC104017 into either the cytoplasm or periplasmic space of P.
fluorescens. The final PCR products were digested with the Spel and X#ol restriction
endonucleases (New England Biolabs cat.#R0133 and #R0146) then ligated into
expression vector pPDOW 1169, also digested with Spel and X#ol, using T4 DNA ligase
(New England Biolabs cat.#M0202S) to produce the cytoplasmic CMC104641 CDS-1

expression vector p484-001 and the native Bee leader CMC104641 CDS-1 expression
69

LEGAL02/30682262v1 AttyDktNo. 43292/339376



10

15

20

25

lipB-Gal 2 strain did not grow follow ng inocul ati on of
shake fl ask medium at small scale fernentation.

wE@Bes®BON and processing of the Gal 2 scFv waBCT/US2008/052434

assessed by SDSPACGE and Western bl ot. SDS- PAGE

d.that high | | f | 2 . d
S PR RE ieBen trd et bt TN QTSR G L
weN&hs s@zﬁh)D@Sﬂq }y%e 14B9%) ee&réﬁtﬁa@% Rbeert s S?OC-Wlth-

prot el n peare secreted he perl p| asmw th
sopemsdiy Tekwweaa&@%ﬁ%\aed plaﬁgi @b@éaouednedlugnﬁw glucose agar,

ressed prea nantl.y..i n,the. ..
TS8R 2 E80) SRR e SR RUBRE i u Ltk igg of miniprep

@Bttsﬁﬁ‘d PHAQNES, e4tH2D1 0F). Téh S| frermeaht tradb fopmeli®l Were
was al so detected in the cul ture supernatant,
seficreeditp gonfaakeryecct MEeRt he peri pl asm (Figure 7).
N-term nal sequence analysis confirned that the ibp
and azurin | eaders were processed as expected,
r esul Eip@siion HhelyHs t erm nal ami no aci d sequence AQVQL

( SEQ I NO 44). Li kew se,, the PorE secretion | eade
appear aPtﬂuozréSCﬁ%étée% DE459 comuingcacTasans wrsexsRgn ngfia shake-

‘ﬂ%ﬁs‘cﬁﬁﬁﬂm&% 208 ﬁl‘ird}qd@ﬁhe(?rﬂﬁhﬂﬁﬁl Salts mﬁldn’?%‘ﬁh 56/‘; 1 rcelrollqas the

I nsol ubl'e PorE-Gal 2 expression was slightly o
tirhon edurcan dﬂOMbMedlultrﬁ 3 Gﬁbﬂbvamg aaitialner@ati2phaké, pBpi@sdidn via the

showed expressjon of roc sed |2 at levels simla

{4 RIRRPIeHVapgdEceshy h }Se%fpgalr&-%ﬁwgﬁﬁctwsae@#e (IPTG).

R A %%ﬂl%ﬂﬁm%%ﬁ%?? SFREE AL A AR AR nguction
9)0‘2(0&1 dhisﬁy sitap measmppbﬁmetmbai dersery evé00 i §OBX00). hartable

t hat ced.b b | 2 stralns re 6).

b eREEe e aheBr Rt S shdi By RS er n

anal ysis, as was a m xture of unprocessed and

pr ocessed i nsol ubl e protein (Figure 7). N-termnal
§eb|1@€nce anal ysi s of the |nsol ubl e protein conf| rned a

HE-BE-aa-a-o-o

SIS | 1?@3@*&%}?‘5&?*’ Lo ender CORRSHER

MATERI ALS Ar\ln NETHERRS)Bcol i s

waPG4ént i [ i EASHD0pdcxipriaeid by EPAP-081 | DNR4PHDER | EP484-003

cont ai ni ngl a_gene 8% a hydrol Ase from Bacill us

codyidsdns |CVRAYDAQ Tnativkilsadst r iIER4B&OD4H | uEPEB8S&HOD anEP484-006
is al so known as NCGgB 8041, ATCC 10545 |and DSMZ 231 1

in various comercial culture collections, and has
it's origins as NRS784. NRS LEGAL02/30682262vI
At t y D¢t Rech s48ding 8883 the 78U dicssitfyrad wemplss NRs Sitjusthd to ODgoo = 20

ﬁ\er I1 lrJnCL 51? rl].109f S %%1]1 u%eglcp 94(9)"6Ct e%or \%%WR{H%S ﬁméltrag‘Fs (cell

o ore er|a

16e br0114)8w<€ré %ﬁ%}t}:d intb e n@iivhﬁﬂ’crdfﬁgegluB@’[hefl etiepelngearddodell free broth
this strain cited by NCIMB is Canbell, L.L. and Sniff

sarppleg wordrozgn ghed0ek i ol . 78: 267 An investigation of
Folic acid requirenents of Bacillus coagul ans).

Cell Lysis and SDS-PAGE Analysis

Soluble and insoluble fractions from shake flask samples were generated using
Easy Lyse (Epicentre Technologies). The frozen pellet was resuspended and diluted 1:4
in lysis buffer and incubated with shaking at room temperature for 30 minutes. The
lysate was centrifuged at 14,000 rpm for 20 minutes (4°C) and the supernatant

removed. The supernatant was saved as the soluble fraction. The pellet (insoluble
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Sequence and Bioinformatics Analysis A DNA insert of
4,127 bp from Bacillus coagul ans CMC 104017 was

weemaemoed and anal yzed to | ocalize codi ng SeqRentez08/052434

potenti al | y encodi ng a hydrol ase enzyne. One coding

uence 314 desi gnat ed . i dentified
DR o et &1 o p BRSO me B s TRETfA ity pended by
g E%&h%tlﬁonard@w OB QL BRAR SarhEs GRSl thAl &l ARtustPhd ﬂmllsﬂength
45 and 46, respectively. CDSI was determ ned

Salslplels weed lymted lehwatﬁé&uttymmb lsarsplebasfedcantoninBIBASTP

il g‘ij}é %g&ﬁ{) o6 gé;l)e/ 8?@:) o Ebgﬂesdgfgu g gli:llel‘tl‘[s;r Brelor to ?oadlng

befBoh %%@H@a%l@ﬁt&ﬁ&ﬂ M@B@WXT@%@@@RL&' 84th uS-01@and
Signal P 3.0 hidden Markov nodel analysis (Bendtsen JD,

M:mt%@hbﬁleqtmphb@spn@ th@ re@mumeaideg 1.X M@ﬂsobléﬁar (cat.# 161 0788

redi cti f nal  .pe

EPB2 BBBSIkeE. a0 857 s BRBLER SR SR P Fee B ulidparrgen cav

R.CH0EMA cosrafisan e ﬁl@ﬁufa&@re@’% pedb&oNafd assscPudimzRRSAljhve

bacteria with a signal peptidase cl eavage site between

ﬂ@mmbémag@gwt@m %mm@ww@ty Qﬁgvéba@gtqf diHcigpt were estimated

g met hods

%I% 55)6% %%z\eg I@%)erlls ?%Hca (|§SOI§Il olfa qgi‘t(&rséglg%g pl asm ds

(Sarrbrook J, Russell D. Mol ecul ar CI oning a Laboratory

I\/Ianual third edn. Cold Spring Harbor: Cold Spring

UBF%ss; 2001). DNA sequence fusions were

perf or, §g5(3

Cai , é%%.l Hiﬁggg%&% =) Eggls(e %?990 @%Eéeeggr%g tcge aill{z‘f“ite Fydrolase

byprosseum. proswth efithie pariplashicend Tacelagmnedesignicd gtretlhlsswere

| h Bi oTech 8(5
o N oras e ol > SRS B0 et aY i QRon of
Eﬂ;%%%t&&% %’Pﬁ:v g; tdfue %&&)s pORSndREEn | SDsquGEQBalyms was

reacti ons. | asm wer e eS|gned to express and
poderncddo assse@sh%irde@ (6t lgiratetn) cnpBsen dtube twa@fiinystion and

raar s phint Doy il WGpES RRLFIFR wBBLR R g analyzed

di 5o PAGH. Fbr thb eytopRkmandD N0 traire B 4001 PRrotein of the expected
endonucl eases (New Engl and Bi ol abs cat.#R0133 and

#iro foreytapkrsmie hyfhelsee ik lokléaamcgg‘@m@wd@é@% enfypvin theepluble
?\Jﬁgt?oné ?ﬁg ﬁ%‘ 5{ 1%%)1§Qfﬁl§( i Lm o %lé on?lﬁl eﬂgth-lr% %ﬁg hORSKtimated

O pro UCG
gl @ IfﬂmeCMEl@ﬂ@ 8 kh&i@&dpr@%ﬁﬁ@@e&le&ﬂts\fecﬂle cyopBdmdOstrain

and the native Bee | eader 04641 - | expression
E@ﬁ;&@gm%%%%%% A@@ %ﬂcdl foxpogt @‘é%’% gtggtable in the
%ﬁﬂmi&ﬂﬁﬁact gﬁ &nd ho @tnsqrbrt)f%ﬁ%a@&téeteﬁ Mrtﬁécé’l’gfrge( gﬂgﬁp For the

transforned into P. fluorescens strain
bamﬂasrm): strymaxpmsmm@dreatathc@ kedareCied1 (mlSS(m?_Wplrditsmwf the

Ezﬁgk gﬁg%lg’g%gtte%ggg% ulatQ({j alﬁlogtt e%r&y n ‘Sle sofulbi/e fraction at

124 in all three isolates at an estimated yield of 0.8 mg/mL. Figure 8 shows

representative results for the periplasmic strain containing the Bee leader fusion
evaluated as EP484-004. It was unclear if the expressed native esterase was entirely
processed since the gel loading used made it difficult to discern between the predicted
unprocessed size of 47.6 kDa and processed size of 44.1 kDa. Similar to results with

the cytoplasmic expression strain, a negligible band of expected size was detectable in

71

LEGAL02/30682262v1 AttyDktNo. 43292/339376



10

15

20

25

30

Teknova cat #2ML200). Col oni es were anal yzed by
restriction digestion of mniprep plasmd DNA (Q agen,

W@ 2008424p806) . Ten cl ones from each transfor mat PORIUSEI0E052434

sequenced to confirmcorrect insert. Expression

SonbTls FaSian st SR RRuSh \ip dereied onfiicnl a0 mirhe
qfansd@céa RefhcRd R B@@Léaﬁef@ﬂh&%smstslat thh %¥Ee 0 N@ss.

t he carbon source ("Dow Mediunt). Following an initial
growt h phase expreSS| on via the tac pronoter was
t . .

S anpl 6d13§ttrah§18teﬂ IOIESCiforh ﬂiBMBJ%D‘m géﬁ'&ﬂe W@ﬂ%dmaltyz&ﬂwhﬁ) tHeSsignal
post i nduct i on (124). CeII density was neasure

pRtidearedietosi rrggram, Semalh -0 Gvdsy. HAet%ler@tesm]Emg rﬂé9t7hh0(1) p.

?—g@lk ng?l"gezg Py ag@&{ ﬂé&ﬂ%]el ohec‘l t? EQHY(Q;I& a]nméﬁl?é&%tlde '{hese
pﬁftﬁhﬁﬁzeMa@dﬁdﬁithd’sb@B O:O (@arety a0 zadl. Biiblnﬁimﬂticﬁ; 2005. 21(5):

were centri ed at 14000 for. five m
BupEr AR e 1 Qo8 yithy ¢ Beortl} ﬁleq%)b%?aél% identy 1@9 ap ﬁrteplésrmc or

Efﬂﬁ‘{)ﬂglﬁfc%ﬁﬂﬁrahy Berd RERVES] elavﬂﬂg lkbets (Qﬁ%nﬁ%} wﬁfcﬁ?he SignalP

oth sanples were frozen at Lysi s and
SDEVRAGE Aty icentSolingsd € giaat @epummmw ﬂﬁ@twerm serfioverhyielding

3B e R 2GR TR R ghobes bORRE FrGSieritp bibnet Wt aid o
eequEPaRA] A xa0d 304, kbR td bdar Bk thatSilfaltbiea). "Plﬁkdarnmo terminal

i ncubated with shaking at room't emperature for
requgness of Tese B%m@lm&wl&@ﬁ centaingedhasignd popdda qasmr¢cb¢ted by

R Sk AT R s
pedtéiftwcld AIs@lcd Dkia @@&MXQGﬁZ@%mpSJ@ ML 6’['31( tNN@leic Acids

43292/ 339376fract| on) was then resuspended in an equal
R6b.Ute7 0d5(R4spAaf%28r and resuspended by pipetting up

a1 uftihe g RE SRR AL ARTRER LSl el AR SE e ety o

baemnﬂanslstamallg sbuétb e (Hetmnt 1, bi 41g) Bactenisl c2(050 €8 ANl 2983-91).
%8 Rad cat#_.161-0737) and boiled for 5 mputes prior

RUIMege obientéfying dertEnRkaorglhisspickd Progneithe Epingpeid
}SﬁeQ@é ot(\ﬁblqgggh&?%ﬁt\@ @ergzzb ané:h ElxarS@fl&g%apMacromolecules

el ectrophoresis econmend e
(8a8. .14(1D61.-0r38weet fBuRil ©0@1hd BS). .Fo@elius stvdy gheseandvads were

\SJbttalhneE?lfro - lTI%JCF g(t on theS %‘vfor E? ?cienwébl ﬂ%%%ggmg Japt/étbget-
bin/www_bget?aax1:WERD780101. An algorithm reported by Boyd (Boyd, D., C.
Schierle, and J. Beckwith, Protein Sci, 1998. 7(1): p. 201-5), was modified and used to
rank the 809 proteins based on hydrophobicity. The algorithm scans each sequence
averaging the WS scores within a window of 12. The most hydrophobic region is used
to assign the WS score for the whole protein. This yielded 142 signal sequences with
WS scores greater than 0.69, the cutoff defined in Huber et. al. This smaller list was
cross-referenced with data from 2D-LC whole proteome experiments performed by the
Indiana Centers for Applied Protein Sciences (INCAPS). These experiments attempted
to identify and quantify all proteins expressed in MB214 (descended from P.
fluorescens MB101) under a variety of growth conditions. A protein that appears in this

list with high maximum expression levels is likely to be highly expressed. In these data
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LC6060) according to the manufacturer's protocol

and

i mged using the Al pha Innotech | magi ng system The

w@e@Be498quantity of gel

bands of

esti mated by conparison to BSA pr ot ei n st andar ds

| oaded

saranreaaa T Y RudRes pigh cop

q¥%a bicbaélﬁs Rysriaé ﬁ§teofq)4@ Rase \Q&e 1&"&%3 iPfheINE APS experiments
cytopl asm c

voihsa ey of ph3 aterlimtdd igrighie grde.df theyr mexxiensn expression

peri pl

in

s

cyf?%

asm ¢ and

ULTS A t al

desi gne strains were

s, reaching an OD Ooof approxi mately 15 at

ty- four hours post
vvas performed to assess hydrol ase (CDS|

gressn on at the tine of
le 8 aundgyearotess| g he lishebl420wih paﬁlatyCle@n 3 fipgating high

BB Ly T ol g

b f?ﬁh&

asm

i nducti on. SDS- PAGE anal ysi s
pr ot ei n)

i nducti on and 24 hours

dyecthe INSIARS dperigghtopl asmi ¢ hydrol ase (44. 1 kDa)

i nt erest werRCT/US2008/052434

5155 HQI@IG & '?d]élgaaff%l oif)gche protein.

accunrul ated alnmpst entirel \ ihthe soluble fraction at
f?&“’(YMPIHEﬁHTFE)f ol | mﬁr“ﬁ@te‘ii Bq@t}oﬁductl on) in all three Max
hsotat esti Lrigure 8
slhovvs repr esenf%tiv?ﬁ%@% tgﬁ bﬁf‘alkg iﬁ?%m asm c 377264.2
strai n RXab&Eeld as I\Eﬂﬁﬁl%da%img/&hlmgtalxgﬂ fbeiband of 134887.4
expectied size was detectable in the insoluble fraction
dnd no %597%60& ei n WAB PeRitiact ed in the cell-free 88429.16
Rroth & 9 | [CStralm expressing the
native lgjeﬂe:o?ies? e‘?ﬁ( §I?§?EOZ%1§ 002), protein of the 84020.51
gxpect eRIX502@ 60 a1 NaliocBrodsd ©6d88canoheitchat @bust, nost 79275.3
entirely in the solluble fraction at 124 in all three
i sol atles at an est i|iegmeRrays-bounddec 6.98-hig/ nL.. Figure 8

rows rl@ﬁ???@%‘lataﬁ" sutts for the periprasmc 50164 .08
Strai nl containing th ee | eader fusion eval uated as '
BP484- 0@XFO7256\I\B_§)nL mtﬂlle@fotelh the expr essed native 49215.09
A arase was entirelv nrocessed a rhnn

redrctgyg CESYEl S nmd—processed
B se o e ee 1R E P TR Phe 45703.08

cytopl asm c expression strain,

a negligi ble band of

expected size was detectable in LEGALO2/ 30682262Vl

At t yaﬁﬁma cwspaslgssiecristadiyeteins ik £ salthavsbeahidenfied. The
R
a0t SR St SEhafd b LhRATRL nbneg el e Riomucs.

gat Ef eoli perich WSEQDSDANQ)IET SExanpbeC, 4 cnildeYital f”lTod:BINﬂxm Flgl. The

B S U B 7 o SB2 180 W St e ) s

Yi’hédho%@zﬁcl? b Q%has@ %@MB"@ 4Rt Rdlatdd! GRFLTRGNVER 1

Ni el sen

Badhtats BB Ryo

al. Protein Eng, 1997.

. This method

%fsze- 26pBeter

4%18%{5 were placed
m;wo we@rwe foesiq’dmdh@ degtchyf homeoloffibap dlmwetddo cthmt 5| vl

TyRRRE GRS

i@)@vﬁ)o'rnolo gy proteins had expect scores between 8e-'" and 56-

yielded 11 unique potential homologues, some of which overlapped with the 7 targets

obtained

above.

The combined list of 18 unique proteins were analyzed using SignalP and 9
final targets which were predicted to have a single likely signal peptidase cut site were

chosen for expression studies.
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p. 617-23) and all those with a PsortB fina
| ocalization identified as cytoplasm c or cytoplasmc

WOoreooB0gu98s wer e renoved | eaving 891 . 82 prot ei PGI/U82008/052434

whi ch the Signal P HW probability of containing a
signal peptide was below 0.79 were renoved yi el di ng
809. The cutoff of 0.79 was chosen because that was

t he hi ghest value that did not exclude aprA (RXF04304,
known to be an extracellular protein). The am no

t er mi helardequdnepsnod amdi&@wf&@@etioiaf@d@nsed ORFs

S gnall P REalilF R BaR iR isBrSet dnanp ied Aigm peass

adustndag Fdm Pf1lohecpisaaBse EﬂgeﬂbﬁiceDNAV\ﬁfdecléﬂddgﬂt%q)CRBLUNTH-
u3|gg CLUSTALX 1.81 (Thonpson et al. Nucleic

(IRaigrogary digr. DDisy seqyency Vemﬁqagmgzj"he PKeindgdedyged amino acid
| I
AR (RN R R i

D., et al. J Bacteriol, 2005. 187(9): p. 2983-91). For

t he pur e of |dent|fy| co-translationally secreted
grbiee prﬁ’ﬂrees%\erﬁ‘ﬁ?ﬁr%t&‘? ‘?‘?ﬂé%’é‘é’n%ﬂs Wért z- Scher aga (\WB)

D. H and H A BCr omnol ' A ] :
PRABER O 0 12 ner PYA B NGET O MRS A SEQ D

st udy, these i ndexeg were obtai ned from{Nndex on the
wnr |l dwaa do \l\vﬂh at—\aaaaAL P [aYi dh at hi n \All\lvl\vl hﬂaf ")

CWeAB780101 . An al QoFithm 1 epor ted by B30d (Boyd, D..

? ?gnler and J .[|geckwith, Protein $Gh, 1998.
PR 201 5), wag nodified and used tto rank the 809

ﬁmpCélné based on hydBophobicity. The aldarithm scans

each segUence aver anl nn fha WE—-scores M fhi n_—a wi ndow
HA—a—AM-RGOW

\>Avavau

dplB2 " The nost hydrd@hoblc region is uséll to assign

5ﬁEAVt>score for th ]%n0|e protein. Tni3 5 1 e ded 142
S|qnal seguences w tlh W5 scores greater |[than 0.69, the

Cuilof f defined in Hubégr et. al. This snaliRer |ist was
cross-referenced witlh data from2D-1C w

@&g@é?ﬂents perforn€d9by the Indi ana Cent8rs for

ed Proteim Scienges (TNCAPS) . THeSg,gXpert ments
attenpted to identifly and quantify all proteins

ORHe34ed in MB214 (|d8scended from P. fl @arescens

riety of growth conditilons. A protein
that appears in this Iist with high maxi mum expression
levels is likely to be highly expressed. In these data
LEGALO2/ 30682262vI 72 AttyDkt No. 43292/ 339376a
p ri or iFuyios ofsaerafonledierstol Gl calesndnk . gloliabiot-dddeincdd enpression

he identification of the protein. The proteins from

flﬁ%lyflfst of 142 which were identified in the | NCAPS

exper 'Eg?fm;e%réffoh heaﬂelp 'I'agfe' ¥ Rffuskdh AR Hd Gi18dciVsequence
Table 8 in order of their maxi mum expressi on

(Martineau, P. et al. 1998 J. Mol Bio. 280:117) and/or the E. coli thioredoxin (TrxA)

sequence (SEQ ID NO:46) using splicing by overlap extension PCR (Horton R.M. et
al. 1990 Biotechniques 8:528). The resulting fragments were purified and subsequently
used as template for a second round of PCR to fuse NikA secretion leader coding
sequence to the #x4 sequence. The fusions were then cloned into the P. fluorescens
expression vector pPDOW 1169 under control of the tac promoter. Each construct was
transformed into P. fluorescens DC454 and expression was assessed in high throughput

format. Cultures were grown in a defined mineral salts medium supplemented with 5%
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| evel s. Table 8. 7 unique proteins fromthe |ist of
142 with priority 1 or 3 (indicating high confidence

wo pooslagoBeent i fi cation) listed in order of maxPELILBE2008/052434

expression | evel s found during the I NCAPS experinents.

ver o-transl naII cre ed
SRRt AL e Vol plfr o u e S bt AR L Patlefi 28 pous
%ﬁﬁz@tﬁ PUEsE ty@l%eoﬁl&nawrsﬁad W& B2 vaa@I8nMIaPTG and allowed to
onol ogues. The E. coli genes were: DsbA, TorT, SfinC,

Eowcss for iHhours. AT yltuTes| vB;re lﬁiapnolmmgil by Sphe:ammmdq)rotem expression

SR O D0 s b e B O i Moo e Pigure

Mﬁh@h bf BRS¢RALRAc R Sviththe cABAhdn Bf BE Bch Seadlr, &aP famado be
into tmo categorles based on the degree of honDIo gy

Ph‘él)? ¥ Rbidly nrecosyedifronEtheaal? seldiprotipsaauenceEggh also greatly
o H@ggc? é&ﬂ% %}oo%'qrf ﬁ?&%@ec%mgﬁ‘a}éa t§ éﬁ %gﬁre%?oq{ ﬁﬁlﬁha?&c%es

teins scor
bgtoplaenic8eal2 chﬁn@loﬁe)- ﬁﬁlcaﬂihg shani dudition telditectinklthel gutepaRular
otentlal honol o %@ sone of which over| apped. w th
dralization, etesseaistian Kaders sy alse TRIOKHAEIHE axnwtonofNOfs
kii n)%‘é@teﬂ’lﬁr gfﬁ%hg\’%ﬁseofeeglg}dﬁﬁ attBidIShiRyar 4D &nd @Tre also

Ich were predicted to"have a sin
bbieevog. Wegtmi a 1§ chafiemedithas sdnge wdulde Chtsens Ib'mduced when

FB45) B383ara bk 7 N Al i Okt DA yre! B Kot

SREEQIdST TEB IS IR& lodend 'vxfa‘s eslv - tﬁiﬂ&fs@@‘é@ W&th the other
secretion | eaders were anplified from DC454 (descended

ﬂqadms ,E’erstgmr angbyehyshwBehpt @ém@ml@ emmsaﬁ tvas badnlld. Nriemninal

BT Dt e PR CERE 2 e e O SRF GrE et were

@feaesaicﬁbﬂ?deﬂwm&@%ﬁpw@tﬂg@ﬁamnsﬂo@aﬁer lsol ated is
referenced in Table 9. Table 9. P.fl uorescens

s ec rety @ﬁuglb%éﬁm@&j’d&?é% SaPueiuhe Bes ket warfoprdindies
bd £ N AN Arflrorcfifkih h%bb&ﬁl%%g&ﬁ%d fagg nfotR( ﬁ%?éu? Ror

ySI' s ecretion | eader sed 1 n
ﬁdeatrﬁcettm)ntdf eoGahfasafy scegisancelc{sMarit foltﬂaalpldl?/ inefic &ttoplasm

d/
i i3 Fitirobeiaened. dheeic i sy sy hgluble TrA

His - ok SRR
ﬁ%ﬂﬁMQQﬁnphsdugndﬁsumsequéntIy ) )

All publications and patent applications mentioned in the specification are
indicative of the level of skill of those skilled in the art to which this invention pertains.
All publications and patent applications are herein incorporated by reference to the
same extent as if each individual publication or patent application was specifically and
individually indicated to be incorporated by reference.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be obvious that

certain changes and modifications may be practiced within the scope of the appended

claims.
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used as tenplate for a second round of PCR to fuse MKA
secretion | eader codi ng sequence to the trxA sequence.

wabesHeeBons were then cloned into the P.fl uorRGDEN08/052434

expression vector pDON 169 under control of the tac
pronoter. Each cons f dinto

P. fl uorescens DC454IF£{I|L1%§1£ gﬁ%&&?@ﬁ%ssessed in

hi gh throughput format. Cultures were grown in a

defingd i nerigli, 8ahtSciTediduih SUARLENRALRY a Wdrbtii%ignal codi

L EGALO2/ 308855085 74elAttyLII15E1t) No. 4%%@2%%%%%69”% af coding
sequ2nde foeepeonetidn ilgtcptdasclataiufirdrartiee grolip nensoting ob aiprotein

Fol | owi.ng a 2 rowth period, .the recomhi hant :

RolrBle e (R W R Aot e Gaarair gny Ty pprotein

QXRIRR SsdrMrast (MRYAS - a B3, hWn@A VR CapBL AC iR adikAY a Figl, a

soni cation and protein expression and secretion |eader

patetesprticwesah fow bsprdtehy(BUS G0E adncyewiaanceprestin (Ttg2C),
Fi gur .. Each of the | eader d ith the .

b AR e B s PSR [ QR FE BT e b Rerds 1

or fully processed fromthe Gal 2 scFv protein

sequence. Each also greatly inproved expression of

Gal 2 dcFv dbapuclel acd raplceilppbelaing h waerean paig Rugleic acid molecule

I ' . Fv (none), indicating that

?Snn&%g{%?tff&(%%ﬁéﬁgo&%hég?ﬁe subcel lul ar | ocali zati on,

t hese secr e} i onaln@aldierasidcianlcalls oimprisiay ehcauetodtile sequence of
xpression. Not unexpected] varyjing | evel s of

gﬁg&@é@é} ladd’-Soll b ﬁ? o/ Xgédll’ 9T &EFv were al so

observed. ste (VAT [ : :

Gl 2 was p\rg’;ducéglll u\%ﬁgn&é u@gﬁel%ﬂg C{)ﬁgﬂ%}ﬁ}g% “a%%%%&hﬁﬁ?&g having

E Ighst 80th CRFersd ben(ifi tguhenddotidAlsequeughofeSdd dINO@NA, 8f7, 9, 11,

I B | er sed t.o |2 was, | ower than observed wth

TRt eft Peatianterdi Ragh e Sids o Tenct RaMEY t et

BoRbh&HtRIcexpressed was sol uble. N-term nal analysis

showed that the Tol B, CupA2, CupC2, Flgl, MA and

ORF5550 | ealler s aweelgicaicabmelictle ovhidtatmzodesmypadgpolypeptide

.ed . (dat. h . f
BT P AR FORI oA PRI oT S 18 FFaealidy P00

bpagn2le XA, Thi oredoxi n has been described as a nodel
protein for identification of co-translational
secretion Méadeprdugl§iciacid pplgsule spmariying g nupleotida WENES M

e . i o : . .
R e £ oty BPR: Revip PR Bt Bve fifo ZH R guehBPidonting 19 he
hedcbeacideyuemdiod $EE) ThAO:6,1, 8, 1 Bddet4,d6t 88,128, ér 24, wherein said
co-transl ati.onal manner to facilitate periplasmc

BelypelypeidoAt f SERIBINdRIMSAYdGand pat ent appli cati ons
mentioned L the §pRE i CRAbICMe ’bRpHGHE G RLbKEH & s_eg ce
l evel of skill of those skilled in the art to which
ehdcslingavealypappapade haisg at least 96% amino acid sequence identity to the
amino acid sequence of SEQ ID NO:20, wherein said polypolypeptide is a secretion
polypeptide;

f) a nucleotide sequence that hybridizes under stringent conditions
over substantially the entire length of the nucleotide sequence of SEQ ID NO:5, 3, 7, 9,
11, 13, 15,17, or 21; and,

g) a nucleotide sequence that hybridizes under stringent conditions

over substantially the entire length to a nucleotide sequence that encodes an amino acid
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Al'l publications and patent applications are herein
i ncorporated by reference to the sane extent as if

W@2wh/094986 vi dual publication or patent appli cap¢DOS2088052434

specifically and individually indicated to be

SRR ST eRadrm bt datreiising i SEGaDISoL 1 Bylongs, 1g¢ 16,15,

hhd pstrati on and exanpl e for purposes of clarity of
understanding, it will be obvious that certain changes
and nodifications may be practiced wthin the scope of

DS BRI 615 RS2 A Maion

Qokedidis R ipHis IR k@SprfueUTRbO® 609C a0 88Kt gDt@N si gnal
codi ng sequence for a secretion pol ypeptide sel ected
fromthe group consisting of a protein disulfide

soretass SIS UL PURBPISE S, B

oKdiAR, comptiyp BZmserdiurcs abautM8AC. a Flgl, a
tetratricopeptide repeat famly protein (ORF5550), a
tol uene tolerance protein (Ttg2C), and a nethyl

accepki ng g4e ﬁ’&&l@é'a&d%@%&h@ of éﬁ%‘? 1 Zx%eréﬁcsﬁﬁltﬂlﬁfélc acjd

pol ypeptide. 2. The nucleic acid nolecule of claim1
wivdeogiarhas é)lech aljoited © rafed thdodon peefersnsalfedtostdorzamsm selected

S|st|n a) a nucleic acid nolecule
5:%?@9?% u[C Cﬁ%@lr‘g%?clug:e sequence of SEQ ID NG5, 1,
3, 7, 9, 11, 13, 15, 17, 19, 21, or 23; b) a nucleic

acid nDIecuIe conprising a nucleotlde sequence havi ng
at | eést 9@9/8@;@@111@@@4391511‘[19 eeeretjon szglnaﬁ eodiog B@cmen@ﬁefor a proteln

13, .15, o
IR G PO Rt et s ek PisidBed’y Froten
aﬁﬁffﬁfellwﬂn@éﬁeyfpmbAﬁ& B@e) a@u@mI giCupBe| adCﬁii@EQlNlﬁA a Flgl, a
whi ch encodes a P tide conmprising the a

seabricopentiisercst QsRFfzﬁSOh a tslueli@toler@cemotelpthg2C)
%?a n?eﬂl ﬁécegﬁlﬁ]%a? e | gpf&lﬂe% g('r)]ﬁF@f‘Qﬁ %@ét?o%;io?ypeptlde

conpri sequence en
polypolypeptlde having at | east 90@6an1no acid

h f SE
if)q g ) Z € Igdfﬁg %Iegt%/_rzotfoci%meq% I‘gg‘l S%C nucgqel 3 e q C LS Slﬁ (sgelected

%%hgmgghx@qgﬁggﬂhig@ is a secretion polypept|de e) a

nucl ei nol ecul e conprising a nucl eoti de sequence
encodi ng aapol ypouylpepicidaokeavic egmatising dstn@BYidersagoence of

REAPRBENCS 4 M 1Y 159406 51 or 03

b) a nucleic acid molecule comprising a nucleotide sequence having
at least 90% sequence identity to the nucleotide sequence of SEQ ID NO:5, 3,7, 9, 11,
13, 15, 17, 21, or 23, wherein said nucleotide sequence encodes a secretion
polypeptide;

c) a nucleic acid molecule which encodes a polypolypeptide
comprising the amino acid sequence of SEQ ID NO:6, 2, 4, 8, 10, 12, 14, 16, 18, 20,
22, or 24;

d) a nucleic acid molecule comprising a nucleotide sequence
encoding a polypolypeptide having at least 90% amino acid sequence identity to the
amino acid sequence of SEQ ID NO:6, 4, 8, 10, 12, 14, 16, 18, 22, or 24, wherein said
polypolypeptide is a secretion polypeptide;
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am no acid sequence of SEQ ID NO 20, wherein said
pol ypol ypeptide is a secretion polypeptide; f) a

woeBepusde sequence that hybridi zes under st rPEIyENL008/052434

conditions over substantially the entire |length of the
nucl eoti de sequence of DNOS5, .3, 7, 9 11, 13,

15, 17, or °b1; ARYCle )a0§iE ﬁaﬁ%&cw@sﬂ@aaaélﬁelsotﬂfil?a%equence

By &ydind 2 tidé hAVIBE B 1c£:P DY dnDIRS 2OMBE identity to th
subsﬁg%tﬁgrﬁg§$%g'entir§ Igngth'to'a ﬁuclégfﬁg%{enly 0_e
gedneeavibsaghenceat SEERE NO:2hiwleree sdd pEigpLREBEES2 2 620r¢tion
At%ﬁDKHPb' 43292/ 339376sequence sel ected fromthe

§POlP ohsi sting of SEQ 1D NO6, 4, 8, 10, 12, 14, 16,

18, and 22f) 3. 1h@clBoitdticGuakt thaBlgedirs wheCdt@hdgBnPconditions

wherein sai d hybridization conditions conprise a
pEersEbyanfiadly dhe epseiengiiod thonughkatide peenceyof SEe ID NO:5, 3,7, 9,
qyctfgg ﬁFszﬂQ&ﬁ?U'? of claim2 or 3, wherein said
hybrrdization ’condi ti ons conprise a tenperature of

about 68C. gb. Thewolgetidy eqagicd thm heleitdiscsainded sdimecht conditions

wherejn said nucleic acid nol ecul e has been adjusted . )
pyersEptartially fe e ngﬁ*éf) @riuigicatids sequenssthad cedics a amino acid

S&BREEL IR SRR BRSrb iSRS 6f SEQIDRORCY! £:10612,A4, 16, 18,
vector conprising a secretion signal codi ng sequence

fiod 22 protein disulfide isonmerase C (dsbC), a nutant
phosphat e bi nding protein (pbp*), a protein disulfide

i sonerase A (dsbA), a Bee, a CupA2, a CupB2, a CupCz,

a MKAg a Firgh ve@ot &tdlahl 7, GRRE&RA k48 hisR@adtichahlYions comprise a
protein (ORF5550), a toluene tolerance protein

(enapgpatyre adrabeutfdf Gye abmit épiG.ng chenot axi s protein
(ORF8124) secretion polypeptide. 7. The vector of
claim6 wherein said nucleic acid nolecule is sel ected
from phe gmaspe@eNS SdinMoi0f, witreil sl GhBiigiz@tdnttonditions
nol ecul e conprising the nucl eoti de sequence of SEQ ID
Kempriscla temperaturg of ghout §8°C.15 17 19, 21, or 23; b) a
nucl ei ¢ acid nol ecul e conprising a nucl eoti de sequence
havi ng at | east 90% sequence identity to the

nucl ed0i de Thego@oce oddimSE@HeE2IINGB nudeicAciddnoltdyle h3s been

15, 17, 21, or 23, wherein said nucl eoti de sequence
é%eataégo @%g@é[l%fqd&ﬂ Pﬁ%ﬁr@%%? i 4ost esgaalswfe@reéq%mess the
gﬁ&g&gkﬁhﬂ@%&haencodes a pol ypol ypeptide conpri sing
the am no acid sequence of SEQID NGO 6, 2, 4, 8, 10,
12, 14, 16, 18, 20,

11. The vector of claim 6, wherein the secretion signal coding sequence is

operably linked to a sequence encoding a protein or polypeptide of interest.

12. The vector of claim 11, wherein the protein or polypeptide of interest is

native to a host organism in which the protein or polypeptide of interest is expressed.

13. The vector of claim 6, wherein the protein or polypeptide of interest is

native to P. fluorescens.

14. The vector of claim 11, wherein the protein or polypeptide of interest is
derived from a protein or polypeptide that is not native to a host organism in which the

protein or polypeptide of interest is expressed.
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22, or 24; d) a nucleic acid nolecule conprising a
nucl eoti de sequence encodi ng a pol ypol ypepti de havi ng

W@eooBe286 90% am no aci d sequence identity to PECEUS20DSI052434

acid sequence of SEQID NO 6, 4, 8, 10, 12, 14, 16,

18, 22, or 24, wherein said polypolypeptide is a
secretion pol ypeptide; LEGALO2/30682262vI 77

At t yDis No. TH328cdb3HBARED 1, A hBHE BleGr@cinhrFBlypetiR of interest is
conprising a nucl eoti de sequence encodi ng a

oy aodrgpe pmitik iheetiaRpcadoniardt 96% ami no aci d

sequence identity to the am no acid sequence of SEQ ID

NO 20, wherein said pol ypol ypeptide is a secretion

pol ypept i dehe Fctér sULdiR0s, ividRr &R eleaneRin 1gdol yeprid b Zatrest is
under stringent conditions over substantially the
datiyaderora g giikargotic ofeamsidl eot i de sequence of SEQ I D

NO 5, 3, 7, 9, 11, 13, 15, 17, or 21; and, g) a

nucl eoti de sequence that hybridi zes under stringent

condi ti7.0ns Tay eectsudrsddmt 16 mhygrdihthe pndteineripehgtptidetofdnterest is
gucleotide sequence that encodes an ami no acid
SIAVREQIM @ enasRp P ¢TI Ae gr oup consi sting of SEQ I D
NO 6, 4, 8, 10, 12, 14, 16, 18, and 22. 8. The vector

of claim7, wherein said hybridization conditions
conpril8e aThenpaoadfinlamdd, fattioutcoBPidng o lakage sed@OCe bétween
The.vectaor of. claim7 or, 8, wherein said hyhridization
JErTEY BASPIUigG FriEnge %f@ﬁﬁ% pRiSTh & B BrUidE oS TeSaea R,
The vector of claim®6, wherein said nucleic acid

nol ecul e has been adjusted to reflect the codon

pr ef ed®nce Tbe vecthiosftclamgkth wdsresethe dinkaige ssqesse ésgeaviable by a
nucHeicﬁgcid nol ecul e. 11. The vector of claim®6,

WEEP IRV HE secretion signal coding sequence is

operably linked to a sequence encoding a protein or

pol ypepti de of interest. 12. The vector of claim 11,

wher e2B t hdhpvestes of daimdp Whsepe theerefein einedsptigasequence of
nat.i [ I ' e protein or

%@%@%ﬁ%@?ﬁ%ﬂg?ﬁﬁﬁﬁégﬂﬁ%&ﬁtﬁ ;%?%ﬁ%%ﬁ; 13. The vector

of claim®6, wherein the protein or polypeptide of

interest is native to P.fluogrescens. ) )
S? The vector of c?alrn 20, wherein the second signal sequence comprises a

sequence targeted to an outer membrane secretion signal.

22. The vector of claim 6, wherein the vector further comprises a promoter.

23. The vector of claim 22, wherein the promoter is native to a bacterial host
cell.

24. The vector of claim 22, wherein the promoter is not native to a bacterial
host cell.

25. The vector of claim 23, wherein the promoter is native to E. coli.

26. The vector of claim 22, wherein the promoter is an inducible promoter.
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14. The vector of claim 11, wherein the protein or
pol ypeptide of interest is derived froma protein or

WEiogoe4ss de that is not native to a host or gaPCBOB1008/052434

whi ch the protein or polypeptide of interest is
expre EGAL02/ 306 78 AttyDkt No.
235053503 TSl Ut 2 ereet 4 ROt /&F Rrapppier or a

ggﬁ@éﬁvgopghgqhﬁﬁﬁg§lde of interest is froman organism
that is not a Pseudononad. 16. The vector of claim 6,

wherein the proteln or polypeptlde of interest is
der|v§g frgma e ic or.
6,

cl ai m et et mf“?wt ol g n%rasﬁ?{ﬁ}%‘e%%‘ilagéo%‘flg athee for o

bétr&ldRSiolypepaed icv&tedf fiemtize gmﬁ@%ﬂs@ﬁngbﬁa@tcﬁﬁh disgifidehe
vector of claim®6, further %Hgfr|3|n a |linka

ww&m& (e & muitans PEPERaLe hausliys Brotee @@éw@m@@machwlﬁde
frcPdsQt eq_d@ aﬁ?éeyé’%{)ﬁe éfé? taﬁél%%lzﬁé?xﬂﬂﬁ%ﬁt

e Vec claim wher age Seq ence
tdracicdpysthleacimat fansilygmratcip@RF35859% .a talend i@&rm&ﬁtpmtemf(Ttg2C),

claim6, wherein the protein ol ypepti de sequen
8t 3 7 At agceping ghamaipxjs PW%H&%EOBESQQé%?{wDSH flde.

sequence. 21. The vector of claim?20, wherein the

second signal sequence conprises a sequence targeted

t o an28ut eTheerdombnens etk etdlom 28 ghatin s2i2l. conhg SeqEinoe is
wher ei n .t he vector further conprises a

f cl 6
ol@%ﬁfégktb%g“$ﬁ§09§%Fgr of claim 22, wherein the

promoter i §? nat h\@clkR Rid@sksiltbmpAsihg 8R! duclcdfide IR@ence of
vector of claim 22, wherein the pronoter is not native

SEQIDNEX Brli, 31 7.H0s1, E%ﬂﬁ Y@$9 2ither ¥&ct or of clai m 23,
wherein th pronotq dw ve.to E...coli. 26. The .
vector of & ai m3¥ e%ﬁhaé?% e GP%SCBWB%P%PHU%IG%WG scquence having
hﬂl@m|9b1%eseqwﬁeﬁ@htuy45%&2d1&%83é’cﬁ%ﬁbe B 1y D N03, 7,9, 11,
43292/ 33937627. The vector of claim 22, wherein the

pp okt &2l or 33.Iveiergp sard meelcatidescauttics SRages aFCactoc

§5§£§% L. 28. A reconbi nant cell conprising a
I'on si gnal codi ng sequence for a

c) a nucleic acid molecule which encodes a polypolypeptide
comprising the amino acid sequence of SEQ ID NO:6, 2, 4, 8, 10, 12, 14, 16, 18, 20,
22, or 24;

d) a nucleic acid molecule comprising a nucleotide sequence
encoding a polypolypeptide having at least 90% amino acid sequence identity to the
amino acid sequence of SEQ ID NO:6, 4, 8, 10, 12, 14, 16, 18, 22, or 24, wherein said
polypolypeptide is a secretion polypeptide;

e) a nucleic acid molecule comprising a nucleotide sequence
encoding a polypolypeptide having at least 96% amino acid sequence identity to the
amino acid sequence of SEQ ID NO:20, wherein said polypolypeptide is a secretion
polypeptide;

f) a nucleotide sequence that hybridizes under stringent conditions
over substantially the entire length of the nucleotide sequence of SEQ ID NO:5, 3, 7, 9,
11, 13, 15,17, or 21; and,

g) a nucleotide sequence that hybridizes under stringent conditions

over substantially the entire length to a nucleotide sequence that encodes an amino acid
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secretion pol ypeptide selected fromthe group
consisting of a protein disulfide isonerase C (dsbC),

W@2098024986 phosphat e bi ndi ng protein (pbp*), a PCDUSINS/052434

di sul fide isonerase A (dsbA), a Bee, a CupA2, a CupB2,

R Bl e S TR L R 6.1,
edd 920, and a nethyl accepting chenotaxis protein

(ORF8124) secretion pol ypeptide. 29. The reconbi nant
cell of claim28 wherein said coding sequence is

sel ect,ed from the.gr.oup, cgnsi.sti ng of.. a) nycl ei c .
2ol a1 ecdns CubmRTrE By STRER S B ion Haf i Spfucnce isn
QBN ®octot, 3, 7, 9, 11, 13, 15, 17, 19, 21, or

23; b) a nucleic acid nol ecule conprising a nucl eotide
sequence having at | east 90% sequence identity to the
nucl eqti de ; . N ¥ -
noctegt e riERgaes, Bl o850 R Serde Dy odfysiece
epaabledinied red equaite patyddepi paecin oy palypeptideio€ imercd.

nol ecul e whi ch encodes a pol ypol ypepti de conpri sing

the ami no acid sequence of SEQID NGO 6, 2, 4, 8, 10,

12, 14y 161nd8el 600laif?3 1. Ohchéln tcc APELEA ndifibtlin or

nol ecul e conprising a nucl eotide sequence encodi ng a
polyyguldepd pitetet dpatabiyglidtcd lte detsc@tivmsignd pabipdptide.
sequence identity to the am no acid sequence of SEQ ID
NO 6, 4, 8, 10, 12, 14, 16, 18, 22, or 24, wherein

sai d pol ypahyRePbf d&int $2,3vIRE&GH @fd (RBtcRPONIBRIHHES is@kpRssed in a
nucl ei c acid nol ecul e conprising a nucl eotide sequence
eedRaimig campaitype of pepedllde havi ng at | east 96% ani no

acid sequence identity to the am no acid sequence of

SEQ I D NG 20, wherein said polypolypeptide is a

secreBiyon maty@ept ¢lgied 31, )wikrdibl@h eptyntteingRet@NEeavieh e secretion
hybri di zes under stringent conditions over

sigpalinghencatids fremdheprofdin of Rolypaptige of Wéeratic| eot i de

sequence of SEQID NO'5, 3, 7, 9, 11, 13, 15, 17, or

21; and, g) a nucleotide sequence that hybridizes

under 38t ri Myewnell obOeldint 2R ehepsir thesaclss derivied!ftom b becterial host.
entire length to a nucl eoti de sequence that encodes an

am no acid LEGALO2/30682262vI 80

36. The cell of claim 35, wherein the host is a Pseudomonad.
37. The cell of claim 36, wherein the host is a P. fluorescens.
38. The cell of claim 35, wherein the host is an E. coli.

39.  Anisolated polypeptide comprising a secretion polypeptide selected
from the group consisting of a protein disulfide isomerase C (dsbC), a mutant
phosphate binding protein (pbp*), a protein disulfide isomerase A (dsbA), a Bee, a
CupA2, a CupB2, a CupC2, a NikA, a Flgl, a tetratricopeptide repeat family protein
(ORF5550), a toluene tolerance protein (Ttg2C), and a methyl accepting chemotaxis
protein (ORF8124) secretion polypeptide.
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At t yDkt No. 43292/ 339376sequence sel ected fromthe
group consisting of SEQID NO 6, 4, 8, 10, 12, 14, 16,

waHosamdse?2. 30. The cell of claim28, wherei nPETES2008/052434

secretion signal coding sequence is in an expression
vect or The %e I1 @Iw

secr eépoﬁlgﬁl@aﬁg eaa ?%gﬁe}wwi)mlmp@&%

@elé&@&ﬁﬂﬁ%@@%ﬁ'oﬁﬂmﬁn@&t ein Of pol ypepti de of
interest. 32. The cell of claim31, wherein the cell

expresses the prevbipaptate q@@lwysexgtth@emmo acrtt ssqegtce of SEQ ID

LYol n signal pol ypeptide.
ggf%’?‘h?L‘ g’e qﬂigfl qu ﬁeggeﬁ;\ﬁg?gl n the protein or
pol ypept I d@) I s @)pﬂfy@éﬁtﬁﬂz dnBod s/ th hadsdtilcegiracé BEQLD NO:S,
The cell of claim 32, wherein an

t
én%,y7n§ 1h 1€5hb5 d@l 19.@le@®s t he secretion signal
pol ypept i d f ro é)togfgls]wc%tc% rﬁ[ng%gll’%&ﬁ@%&lgﬁecﬁ{%c%}éﬁvﬁng at least

I nt er est . ereln
DG‘Vookeqlhaneelldenﬁmta thaah@biaald egsdnce 36SEQND Wetd, 408, 10, 12, 14,
claim35, wherein the host is.a Pseudonpnad. 37. he

éé* 18,88, ¢124; mhsr@m W%Ptgmpflﬁel%%e@rqtenélgpakmhmee% ®ns.

38. The ce ,
coli. 39. 'lg‘n i s OI at%}ggb%% Cy\ggﬁ{ ghncagrﬁn'g??iilﬁ rs]é(fueﬁ& l%vmg at least

Qé%rwauemne mlnypetpttlnejanmelaerdtsequefmconf SR I@rNOﬁZO wherein said
istin rote n dIS fide i sonerase C (dsbQ),
%{ %?1 e“gﬂa Pghd&t ein (pbp*), a protein

d' sul fide b?oneﬁ%g?)@?t(diﬁﬁzﬁ)ls cieod8@by 8 nBAde RqtdRBthat is at
a CupC2, a MA atetratmco&ﬁg“de re eat

fan*pﬂlsy%%dﬂeﬂtwa](@?l%motlda SGQ)IGI}@E@f ePaH2:8, prioPel h 13, 15,
T
O Ty Beu Peli iR s gR Scef%%.'é%%‘%'}%%ém 805 an.

1 AttkatNO 43292 3937640 T e ISO ti.d
o A D8 whoR S PoRlid Agpdrdd ARRLIE sl BTRE ridices

hﬁ@ergfrﬁfgen%aiﬁ%hg 5erQibstahtiafy BRY éﬁ@i%‘@!ehgtﬁ o‘f@l@t{dcﬁéo%e
the am no acid sequence of 356 4,

squenet, of 18:Q IR NG, 3,729, b, 13415, BY @r%iol ypeptl de
encoded by the nucl eotide sequence SEQ ID NGO 5, 1, 3,
7, 9, 11, 13, 15, 17, 19, 21, or 23; c) a polypeptide
conpr Usi ng TaB nadlkidAcriGhelc&26 bLAEEN DA/ NGeiatsaild@gbtidization

conditions comprise a temperature of about 60°C to about 70°C.

42.  The nucleic acid molecule of claim 39, wherein said hybridization

conditions comprise a temperature of about 68°C.

43.  The polypeptide of claim 39, wherein said secretion signal polypeptide
is operably linked to a protein or polypeptide of interest.

44. The polypeptide of claim 43, wherein the protein or polypeptide of

interest is derived from an organism that is not a P. fluorescens organism.

45.  An expression system for expression of a protein or polypeptide of

interest comprising:
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90% sequence identity to the am no acid sequence of
SEQ ID NGO 6, 4, 8, 10, 12, 14, 16, 18, 22, or 24,

wob@Be94986ai d pol ypeptide is a secretion si gnaPCT/US2008/052434

pol ypepti de; d) a pol ypeptide conprising an am no acid
sequence h V|ng %% Ieﬁst 96% sequence identity to the

am no aci d? equ &G I D NO 20, wherein said

pol ypepti dg)is a.s&6f @dﬂl@{m@gbegﬂ@dlelsQbmm&éﬁ@em@hlm@ the protein
pol ypepti de that is encoded by a nucl eoti de sequence
phpelypeptidt of euerest9pesmblydimkicd & a sarretive sranel paypaeide selected

f SE 11, 1 17, .21,
TB0 S oo itls of Sp VIS o hrasg & Wroon T bl
PROYRLR birdeng Botbin Ebpd), RProtpRRtisuiedeReaeRc AYd$bA), a Bee, a

nucl eoti de sequence that h brldlzes under stringent

8ROt 7 OHRB A unh etk aflg) %Wga‘féﬁtbmpéldP &mgethagilyretein

(4RS84 S5 59315 R A0, B Bl s g
AthtciWiORER M2 Hateetiytbpoldpepatic.on condi tions conprise a
tenperature of about 600C to about 700C. 42. The

nucl eic acid nol ecul e of claim39, wherein said

hybri dpzat gp e%&h&d ﬁ%@t%nf:&rﬂ%hlséﬁ' @vh%Fe’iEP?aﬁ&iEé&&loﬂfmgnal
about 68C. 43. The eptide of claim39, wherein
9aWﬁq$&bneﬁumda$bgmathQMypmpokdﬂesdc@p@ﬁamnyegnmkednmmh@
tg a protein or polypeptide of interest. 44. The

B | ypeptide of claim43, wherein the protein or

pol ypepti dgy of LmteeRMcid ﬁoQ@ﬁlb‘éSﬁpﬁ@lﬁg\t@h&[&ﬁﬂé §dQuence of
that is not a P.fluorescens organi sm

Xy BN Ooh Isyst.&mliob3, éxpred8iDnont3a protein or

' de, of i 822
po p0nti iy o \LSFESL TR 1. ABERSGEAPEEEAAL v

UEIehN D0 CARRLdRE MEnditydCh&hcl@tidd seqlcaedbRSENIDNMG, 3B 9, 11,
protein or polypeptide of interest operably |inked to

é3 skehétloAr 33 gﬂmrelp shig papleptide seanee acqded Avedieiolr oup
ggﬁﬁ% ang of a protein disulfide isonmerase C (dsbC),
ant’ phosphate binding protein (pbp*), a protein

d| s uI f i de lc)sorreaameleﬂé dettsindlecula wheeh enzodspAiblyolypepBas
a MKA, a , tratrlcop pti de_repeat
F%mpw%rbétaériuﬂo e@ﬁeﬁ%’@me Sy |‘br8aﬁ%é3pf‘§tléf k8. 20,
67tg24), and a nethyl accepting chenotaxis protein
(dRF8124) secretion pol ypeptide.
d) a nucleic acid molecule comprising a nucleotide sequence

encoding a polypolypeptide having at least 90% amino acid sequence identity to the
amino acid sequence of SEQ ID NO:6, 4, 8, 10, 12, 14, 16, 18, 22, or 24, wherein said
polypolypeptide is a secretion polypeptide;

e) a nucleic acid molecule comprising a nucleotide sequence
encoding a polypolypeptide having at least 96% amino acid sequence identity to the
amino acid sequence of SEQ ID NO:20, wherein said polypolypeptide is a secretion
polypeptide;

f) a nucleotide sequence that hybridizes under stringent conditions
over substantially the entire length of the nucleotide sequence of SEQ ID NO:5, 3, 7, 9,
11, 13, 15,17, or 21; and,

g) a nucleotide sequence that hybridizes under stringent conditions

over substantially the entire length to a nucleotide sequence that encodes an amino acid

&3
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46. The expression system of claim45, wherein said
secretion signal polypeptide is encoded by a nucleic

w@eiodoseBecul e sel ected fromthe group consi stPEEUST008/052434

a) a nucleic acid nDIecuIe conprising t he nucl eoti de

BSOS uRlog 3ok e Mptastistie pES EGIDRDS: Tty L rid 16. 18,

Aygbeoti de sequence having at | east 90% sequence
identity to the nucleotide sequence of SEQ ID NGO 5, 3,
7, 9, 11, 13, 15, 17, 21, or 23, wherein said

nucl eqti de equence encodes etion ept.i de;

0’ ol ohe SR T DS GRE iR s B KARLARY
PRI sy e Pis €l € teMpaRitiel JTAbbIRS 0aitd @bAg Wdocs.e quence of

SEQ ID NG 6, 2, 4, 8, 10, 12, 14, 16, 18, 20, 22, or

24; d) a nucleic acid nolecule conprising a nucl eotide
sequenge e t '

50% o a0 4 ReyTuPSLRRRARLAC SHERt: A RlorBATon
saqhm&oﬁprSEQtdnﬁpe&@lﬁ,of41b018;,6810, 12, 14, 16, 18, 22,

or 24, wherein said pol ypolypeptide is a secretion

pol ypeptide; e) a nucleic acid nolecule conprising a

nuc! egb! de TREGHARForRRERA S1c AP, YARHATPAR Holee RebRkes the
at | east 96% am no aci'd sequence identity to

auiteln e golgpesidefof SE@e!;t[Oph@bBOLmkMiem diersesation 51gnal polypeptlde
pol ypol ypeptide is a secretion polypeptide; f) a

nucl eoti de sequence that hybridi zes under stringent

condi 5pons TRY @kpresssit h}%ﬂ Naib® %*efeﬁr?ﬂl'egﬁ&%ﬂﬁ df oblib@ptide
nucl eot i de sequence of SEQID NO'5, 3

o6interyst ipexppassedaimic, pe@lplaammmrepﬂrﬁnmt ebtaenite t hat
hybri di zes under stringent conditions over

substantially the entire length to a nucleotide

sequence t Tak cepreQdassysRmPsN ddimeay), thheRGALOE] 2262041
83 AttyDkt No. 43292/3393765equence selected fromthe
gleavgy t%%ﬁgnaéﬂ)p}y@emdesewl s Mekes opolgeptide ofjipterass, 16,

18, and 22. 47. The expression system of cl ai m 46,
wherein said hybridization conditions conprise a

t enpeSat ur Fhotx@bsitin SR dfaclabolst, whofdG the cell is derived from a

bacterial host.

53. The expression system of claim 45, wherein the host is a Pseudomonad.

54. The expression system of claim 53, wherein the host is P. fluorescens.

55. The expression system of claim 52, wherein the host is E. coli.

56.  The expression system of claim 45, further comprising a fermentation
medium.

57. The expression system of claim 56, wherein the fermentation medium

comprises a chemical inducer.

&4
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48. The expression system of claim46, wherein said
hybri di zati on conditions conprise a tenperature of

WQRWanIB8C. 49. The expression system of cl ai NP@BUS2008/052434

wherein the host cell expresses the protein or

ol tid st oerabl linked to t

D oey DaRon & Brip 51 62 bR ion g reda g Petia e host cell

%éﬁ%{aﬁﬁhg’f)r&icﬁhgh i85t cwfn @mpﬁsﬁl@ g Vsételt &lcBdRk a&%ﬁéﬁecmﬁo%epnde
Interest Is expresse In a perlp asm¢c Co

of intdyest operablydinked hea socpationsigoal solspaptide feledt fmﬂlghe group

SR o of B e Mt foc SR CRATE vl BRn Rl PR binding

ipfiteih §tip* %ﬁzpro%hﬁdlgﬁﬂﬁﬂéﬁﬁhﬁfhséﬁs(td@mpfa Bdedd QupA2, a CupB2, a
wherein the cell is derived froma bacterial host. 53.

EhvaCexpNedsiadiek y deteamieppeptide tepems famghepisiain {QRF 19, 4 toluene

UGB BIRI R, PRI SSSUAR AL ShRlPL O P
sacsétem polypebaden 52, wherein the host is E coI i. 56.

The expression systemof claim45, further conprising
a fernentation medium 57. The expression system of

cl ai o, t r ' :
e T 1 b R TR L ST bt Fepido i

432024 Bga3meleR. acAl lmretehuid stlocted fromethp geBipi oonsming;pf'

r econbi nant protel t cell risin

b ovi di ng & host Tugeie ReBHBpRks f GompOuaE e T bt sagence of
BEQL B NORS, 1P9] yeeptide19f17 moerest 2pperably |inked to

a secretion signal poI ypeptl de sel ected fromthe group

consi stingbdf aapreleisiagidinelerile gempysingravelegidadsh@ncee having

§ hos ein
31 O PPy RCERE B SRt oo B BIRF B7. 0. 1.
a3 Am €2, 218 oM A, widkerdth ghid n@cl%@ﬁd@deﬁh&fé@ %ﬁédd@@a E&ﬁ?&iﬁn
fam ly. cJor ot ei n (ORF5550), a toluene tol erance protein

c.

and a nethyl accepting chenotaxis protein

((PF8124) creti hgq
cl ai m 58, V\ﬁer e%r?gglg? C}s/dg@?feetE ﬁgr\{v hg%genng &esg:ﬁy l)ﬁ%gtl
enwpdsddg the aninol atidisequeacdo M@ CDINO e ef; Be to, flrzpm t1l6;318 20,

%roup consisting of: a) a nucleic acid nolecule
%’rﬁfr2|45| ng the nucl eoti de sequence of SEQ ID NO 5, 1,

3, 7,9, 1l 134 nddeickbid rSrecdld coﬁ?rlgﬁg a@wl@ot‘?&é%e@héhce

aci d nnlecu?e conpri sing a nucl eot equence I ng
ncddm pagpolgeptida bevinglertast P0tommine acidsk@mnieleentity to the

A0 a6 se%{lensc%(gf SBd\B ﬁ‘O g 4, % 1(? 121]14 16, 18, 22, or 24, wherein said
polypolypeptide is a secretion polypeptide;

e) a nucleic acid molecule comprising a nucleotide sequence
encoding a polypolypeptide having at least 96% amino acid sequence identity to the
amino acid sequence of SEQ ID NO:20, wherein said polypolypeptide is a secretion
polypeptide;

f) a nucleotide sequence that hybridizes under stringent conditions
over substantially the entire length of the nucleotide sequence of SEQ ID NO:5, 3, 7, 9,
11, 13, 15,17, or 21; and,

g) a nucleotide sequence that hybridizes under stringent conditions

over substantially the entire length to a nucleotide sequence that encodes an amino acid

&5
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13, 15, 17, 21, or 23, wherein said nucleotide
sequence encodes a secretion polypeptide; ¢) a nucleic

wa@eiod/oseBecul e whi ch encodes a pol ypol ypept i dePCT/US2008/052434

conprising the am no aci d sequence of SEQ ID NO 6, 2,

4, 8, 10, 12,.14, 16, 18, 2Q, 2 r ; u iC
Stghorgriselita s s srsmnssibe s ESFOTR Ko ibinbdd 29416, 18,
gheodi ng a pol ypol ypepti de having at | east 90% am no

acid sequence identity to the am no acid sequence of
SEQ ID NO 6, 4, 8, 10, 12, 14, 16, 18, 22, or 24,

wher ei.p sai ol ypol ypept i i.S secretio o

ol yoht ; adlie BT RER i SR b prrigisagion
BoidiSEsl BenpBisdll esRr&GRATaBGuta0pC Iy PRdut pett.i de havi ng
at |least 96% am no acid sequence identity to the am no
aci d sequence of SEQ I D NO 20, wherein said

pol yph ypeRy,] L&; etd | de; - Aati
P! o0t o2 e Sich HEER TR, WRERHL 84 bl darion
conttiériscompdivet tenhsitartdfabbyt A8RE. entire | ength of the
nucl eoti de sequence of SEQID NG5, 3, 7, 9, 11, 13,
15, 17, or 21; and, g) a nucl eotide sequence that

hybri dhzes 1yp ﬂ?e‘fho%itcfficpagﬁ@lt& %&%h{ %19 géll BVdrbwn _ila 2 mineral salts

substantially the entire | engt nucl eot |

seguence that encodes an amno acid LEGALO2/ 30682262vl
85 AttyDkt No. 43292/ 339376sequence sel ected fromthe
group consisting of SEQ 1D NG 6, 4, 8, 10, 12, 14, 16,

18, apd. 22Th8GhethJaS RIS WABrchYHE @8N Bf gr6lvAlam B%h cell density.
wherein said hybridization conditions conprise a

tenperature of about 600C to about 700C. 61. The

expresgi on stem of. cl.aiyn 59, wherein.said :
ybr | Sz at TOE IR oEiE Combrielufs S lindhSe g acqf density ofa
daowto §8C. 62. The nethod of claim58, wherein the

cell is growmn in a mneral salts nmedia. 63. The nethod

of claim58, wherein the cell is grown at a high cel

521t S BRI, Sy AP R WA b

protein.

66.  The method of claim 65, wherein the recombinant protein is purified by

affinity chromatography.

67.  The method of claim 58, wherein the operable linkage of the protein or
polypeptide of interest and the secretion signal polypeptide is cleavable by an enzyme

native to the host cell.

68.  The method of claim 67, wherein the secretion signal polypeptide is

cleaved from the protein or polypeptide of interest during expression.
69. The method of any claim 58, wherein the protein or polypeptide of

interest is native to the organism from which the host cell is derived.
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65. The nethod of claim58, further conprising
purifying the reconbi nant protein. 66. The nethod of

W@ k@908 wherein the reconbi nant protein is PUr/$10081052434

by affinity chromatography. 67. The nethod of claim

ool yoalt 1 aa b REGY Ga AR R Bt ptalFa R 8p G e ofmtrestis
RS RLE JBokS&GlsRYae by an enzynme native to the

host cell? 68. The hethod of claim67, wherein the
secretion signal polypeptide is cleaved fromthe

protein or . pol ypepti .of . nterest duri.ng expressjon. .
G- THE med e BN Pt Magle e P B BORPGRBle gperest is
Rel YHRE PG the oBfanisit ROESWhikE tHeaHosVE&11tio déddeedor gani sm from

whi ch the host cell is derived. LEGALO2/30682262vI

At t yDkt No. 43292/ 33937670. The net hod of clai m 58,

whereip th ' . Y ' L0t ' . .
a1 vet o AR R sl RER R BlorhR o pESheieR of preres i
dtiaved fodin ambaragism thheis pood Bsendomopal. ypept i de of

interest is not native to the organismfrom which the

host cell is derived. 72. The nethod of clai m 58,

wher ehg hqh@ﬁ%ttlf‘ddrbf%ailﬂqwaﬁ%h{jﬁe?fotéiﬂto‘?ggg/h%ﬂtﬁi of interest is
derived froman organismthat is not a Pseud nag.
d&uveihfeometehbadyotfic aiganism58, wherein the protein or

pol ypeptide of interest is derived froma eukaryotic
organism 74. The nethod of claim58, wherein the

r econbi Nantrhp hREURIAH FCRARIISS fhcRiSBE WQVEDtdAdprotdig kot BSses a
at | east two cysteine residues. 75. The nethod of

s¢qichecsBat inpladesi ah least thoysteoacdduns! fi de bond is

formed in the reconbinant protein in the cell. 76. The

met hod of claim58, further conprising a |inkage

sequense bahwathdd csig 53| wheleiPapédstlensEsuaasBoraid formed in
t he sequence of the protein or polypeptide of

thetreequabinant protyipdn ther49dd of cl ai m 69, wherein at | east

50% of the protein or polypeptide of interest

conprises a native amno termnus. 78. The nethod of

cl ai m76.7, Whenethodaif cdlad@dsi®, 80Heotorhpésipr otigkdgecequence between

pol ypepti de of interest conprises ative amno .
ther gl polyneptidereaysRed o 1B SeaUshsH 0%1?6 nméaa%wogqup@&% pf

MN%.gf the protein or

77.  The method of claim 69, wherein at least 50% of the protein or

polypeptide of interest comprises a native amino terminus.

78.  The method of claim 77, wherein at least 80% of the protein or

polypeptide of interest comprises a native amino terminus.

79.  The method of claim 78, wherein at least 90% of the protein or

polypeptide of interest comprises a native amino terminus.

80. The method of claim 58, wherein at least 50% of the recombinant

protein is active.
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pol ypepti de of interest conprises a native am no
term nus. 80. The nethod of claimb58, wherein at |east
wWGMB094986e reconbi nant protein is active. PCT/US2008/052434

LEGALO2/ 30682262vI 87 AttyDkt No. 43292/33937681. The

met hod . of ai m 80, erej.n at lLeast 80% of. the .
econdi nant npaBt AT bd y Beret TasEoHd On gt Terorehiagh
Bhtcithesgive. at | east 50% of the reconbinant protein is
expressed in a periplasmc conpartnent. 83. The nethod

of claim82, wherein at |east 75% of the reconbi nant

A R T R e
PRACSAN Ogpdss@ Mteddfipl SmeXEUresetknt.N a periplasmic

conpartnment. 85. The nethod of claim58, wherein the
host cell is a Pseudonpbnad cell. 86. The nethod of

o . WERRBAINARLL B LRLOISETR
padttin et preshEGALORNPOBBRR2 EotiparBBenAt t y DKt No.
43292/ 339376

84. The method of claim 83, wherein at least 90% of the recombinant

protein is expressed in a periplasmic compartment.

85. The method of claim 58, wherein the host cell is a Pseudomonad cell.
86.  The method of claim 85, wherein the cell is a P. fluorescens cell.
87. The method of claim 58, wherein the cell is an E. coli cell.
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