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or nore target genes involved in proteolytic
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Many nodifications and ot her enbodi nents of the
i nventions set forth herein wll cone to mnd to one

W@ kioBlid@ei n the art to which these inventions PEF/US2008/061483

having 20 the benefit of the teachings presented in
the foregoing descriptions and the associ at ed
drawi ngs. Therefore, it is to be understood that the
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“array”) of host strains is provided, wherein each strain (or “population of host cells™)
in the library has been genetically modified to modulate the expression of one or more

target genes in the host cell. An “optimal host strain” can be identified or selected
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transl ation factor, a secretion nodul ator, or any
ot her protein involved in the proper 20

W@ e@BassHspti on, transl ati on, processing, and/ oPCT/US2008/061483

transl ocati on of a heterol ogous protein of interest.
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WOrer08/196461 npr oved expressi on

physically separate one from anot her; wherein the
het erol ogous protein of interest 20 exhibits one or

i nproved solubility, inproved translocation, or

reduced proteol ytic degradation or cleavage in the
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h‘éﬁt gslls) thetfes P%trbﬁ?“ goptigally &ogﬁg?d tq alfepihe expyessiogiofip Apst !
Blfotea&d&ragﬁéﬁg f&lﬂm@@%ﬁlﬁﬁ)@ btgs 615%1@3&1'09 Ry 68 e Frild-tW dufin, or
such as or m crowel | ocati on of
BE Re pftrain Télahliaé bmen%ncelﬂy @P@ﬂaflw@ﬁterl@e PDEGSORR P @ orn
I-r§ 5 slar%?; %Il?fglrk{é,{(gin(“[tﬁ{?{[l:l}ﬁ pgﬁa?‘ﬁn%a ﬁl%gégt%n% ébr ﬁhﬁs@d’é’aﬁ&{ (e.g., may
bx m@@ﬂlm modifict! tecxpesss fon cagopls, pielscrbl n@frqu ngc@b est .

The sfrg difd% tC%EiP RoPp. u%Lé L, {)1 st cell

phenotyplca ?1 di E%ﬁﬁzgtost arns. Sg ec%sf%ys may

bbmbbmmd@mQNHWt@nrayswdmummghmdémslmWﬂ@rHﬁy&mammﬂmayy
i u t

m){s nec‘? is B%GI{% (i at eagh ngopuﬁa%’o% pro u%é a (r)nreasr% ! é] Fdif ren amoun’? of

one or more target protelns In this embodiment, each strain has been genetlcally

modified to alter the expression of one or more different target genes. Where the

expression of more than one target gene is modulated in a population of host cells,
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20 20 or nore, about 24 or nore, about 32 or nore,
about 40 or nore, about 48 or nore, about 64 or nore,

wW@bwet3dagl or nore, about 80 or npbre, about 96 PCT/IB2063/061483

about 192 or nore, about 3 84 or nore host cel
popul ati ons. The host cell popul ations of the
i nvention can be maintai ned and/or screened in a
gﬂgh EHeec\SAiﬁllbienaQ%nuﬁegrEet‘é%@ﬁés y@&ﬁ&&plca{[@%lls\flﬁéﬁﬁdm FRY: oAb AR
i the Rprawyi Zeichrigs Cpmpiising g Iéuliﬁrllbfm ahefn@gypmaléx dl@tﬁrmt pepulations
I &l l's
e e g M P R BAPR L b A ot s
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W@“ffo %@fﬂf?gﬁﬂ% 8 Y%n array of tubes, hol ders,
cartridges, n1n|tubes m cr of uge tubes, cryovials,
qyare wel | pl ates tubes pl ates, slants, or culture
fif"4%s may al so be used, depending on the vol une

desi r@dviddd Wir Q%/aﬂraﬁéﬁﬂosf@r P ISALRE @@%Em aTﬂﬁ?’ ) which
vessel may be nade of any material suitable f

eam Regrritly SeiRencd fo WeHde AT sireHey tvithdmproged Ylﬁ]tdé‘P%@‘E quality
B IbtorolDSRN GRIMAN AR ufc@he@MARi@m "t #8n ¥OSS ebfeGaPa pﬁraqaty of
material that can be easily sterilized such as plastic
addrespaseqr agdresspble jogptions (qgmeellspaiclepg deep weld of @W@O"g&l,lsl Aae
[&stﬁ{n'o%adh%fﬁie%%%flé&l oupfdy nunber of materials can
used, including, but not limted to, polystyrene;

pmryxmlb Py th@ ey s MHMWO\@Q pauieddow (e, 1§entlﬁcat10n of the

.
B B A Ry SRt FRSRARBh bRt i g
( PGA) These’ainwlmas elegisassplufalllumf ppalopmealy diktingd hosh straaik.
%fl hélrr aﬂy? gdlo %%{181 ear agls ¥rv hlgly ldénds%%irwé an ﬂl y CO&[ﬁln arlrt)aotute %l
tnr ramsf abontet oronmorefabol8l & namg abelit drat @drecadloonlo @inadeerabout

f I 10 [ f d [ ls,
e mpegin A% g bl aho RRRF oo Ao b4 o5 e
st 6261 ey, eut(72.08 mord bb@IBY 610 610 b iit® 6L Wi ot€ Shoud $92 or

kno art enes The strain array of the
Soes G o hoL SR BETS o el 1y of 15

phenornemo@tadeh)po@n@hog@anhe/mw@lﬂiohwardbesﬁmﬁ@tnem @8d/orGelebned
popul ati ons, wherein each population in the array has

BeeRugandt ordaen Yelhyarel i 1bg V?%elmmoaia@ any desdied PEERsT oh

%lls QHCeRf, arﬂﬁﬁﬁtutﬂ%cg&il CGEﬂg%lérﬂarFaQ%lﬁ@% iGREful foBYcreening
"target gene" is Intended gene that affects
prsh @ponlE e 98 het eelbiindiyidendly end puftgnequihpetingainimal geagents
LR BRIati98P Em PN urfRe 88&18 ARGRLal ﬁl?lt -whll, %@r%ﬁf%r QJss@ﬂseful
endogenous or exogenous proteln di ng nodul ator, 20
trthingesey pa rowltifveaditpdate including| \aﬁhomhhma@toor 10-welt plates.@§-well
FRF 1Bt i, 300 0 RLes SRE Bk BYThY Bk bRl gRE"
Xpressi on, processi ng, or transtfocation of a
Adétmriolchy euaraypf dibes, rhoblferSL cmrtedwt minKubas amgetfugertobesi n"

&%‘8%51%’ stql?arg I\?v%ll 8fa%ts %Ilbgs pEate% lé}/nlgse 8} clu(iit%rert%slysl r‘r:lallyna%o be used,

depending on the volume desired.
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fromexpression of the target gene. Expression and/or
activity of a target gene or genes is increased or

waelewsaaged, depending on the function of the tBCHES2008/061483

gene or 25 protein. A target gene can be endogenous to

the host cell, or can be a gene that is

het er ol ogously expressed in each of the host cell

popul At RAR1 infy bd¥Radr dravy mh{énél%lta@ﬂ@’fagbﬁﬁﬁh atdI&

t ar get a3«'0ne or  genes is at |east one protei n fol di
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t onme
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PRt 4R 8 el S RS, S Tals etylens 1
BGM/IHSZ PO GBS polydinetiydiiloembodliovening thetlike. t ar get
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be a seri ne, t hr eonj ne, é%:St el ne, aspartl cC or

PROLST e j5e ft-& damaigdyobeficelexicrio at om0 K@ ar get  gene
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and cl pX. The target gene can also be a cofactor of a
6@@’?’@%@@ Exenpl ary proteases fromP. fluorescens are
l'i steghd sﬂafﬁ%%?o?the B’fe@én?ﬁl%&%loﬁlr %%%slgk’égu%lﬁ( fo
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er nar SUr en onas e
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blna@tlecmmteugy fcpidacsd taateptidyd podl lisoofetagn artﬂamlwtlﬁcmt@ddl ce
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cbpA, dnaJ, dnaK and ﬂ(bP Exemplary protein foldlng modulators from P

Sfluorescens are listed in Table 1.
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25 In certain expression systens, overproduction of
het er ol ogous proteins can be acconpanied by their

won@Bosdsng and segregation into insol ubl e aggPEHS88/061483

In bacterial cells these aggregates are known as
i nclusion bodies. In E. coli, the network of folding
modul at or s/ chaperones includes the Hsp70 famly. The
M8 Of 1y kSR OmbSHARRE, A areENRKe chfrsed £ MaldonP f)@t\é@%tdﬁotease,
protein aggregation and supports the refolding 30 of
darpiggedlifpyioeteinne.a cpfstar e oIbpoF eftd prcut. Relarxamhigclie target
gén%to? ORs bR REOAE e AAR! EARERSaspHfE of ﬁ&hll(ljdptegﬁcﬁse. In

I saggr egat i on. wever, proteins processed t
prpcdnefwidmenh dlot tergetogang off genesgran babalectalfasy hide, sl oley, ethB

i tiona ' of. .t i.nsel ubl
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concentrat ed denaturant and subsequent renoval of the
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formed again.in this stage. The additi onal p[ocessin%
adds ApyRy majfepyaqieinghe adicsnt alhefqralpequn Brotginsip fipg cells
fseh it RO oW & n¥i RAbguaRiPéRpEALd prodiet EMRr RIRIOSULtive
and the recovered proteins can include |arge anmounts
protefiny YYrsribe prigpasy pirycaye of apretejngis defincd & itp gaiodaidt hat
EJ&ué’ﬂcg,thge%rﬁfaﬂf datding ddfthe@By J[h%tp?ége&% ombﬁfﬁ@li@é’s or beta
chaperones, whi'ch pronote the proper isonerization and
sl ts LAnd ithet ey tsirpgfuig oy ep vadant benslh heteper agaseigyprotein stretches,
. . Ci . ! L te : o
R LG SR B M e A ok B AR SR e
sdalprmgoduerorf, Hedieevgdpatndvastiarhamicloranfitiohgaottd imeld istaf onadal

h .0 . h I f jincluysi .
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over expressi on of chaper.anes s, b found to

e £ 1B% S G bt R G R BogR B PRSP ar Rsnsary or

piopérgirtdicliGes aBaveeiéierolbgouk P&, Howeter, Dphahigh Bi@t eh.

10:411-421 and references th {ein . T&f beqeficim

e a8KECY atey© %Hﬁocgﬁe ‘Wg ¢ FFOPURERD U ROy

bidtet Rl dy prfuc € AN e R Qb R duth esRgE harRe HRAES folding
ears highly dependent on the nature of the

app .

BRI befUB Y gD toenTREes eihe heterylogets by exgtisted protein.

over epRERSS bQfesOfon kS BRrROAIBbRof 12kb10Ebus proteins can be
nodul ator(s) for all heterol ogous proteins. Protein
nespap#tchydheinméielding aed searcagiceialp drehbls asgrsainst inde
B&lﬂgial &ﬂgﬁfe%@reg%@ arl ﬁ%\iggéé: iﬁ&ﬁs@dn%/ﬂodfék SnlE 8418 the network

| SONEer ases ases) are a class of proteins present
phiokling modylaters/chapatonestingindps ithe Hipé0 faplili ‘Hleg myynf BsrdPng

k tl | i
e L e R oy A LU BER L BRs cup LR, B
bhdemagertipratelnsvil hegndohmmatiop of btad sipch petding. intopottein aggregates
S R N
tdraid @atdsele racweted thirewkh additibnah ptdoess Big ot tiselubleeraetiéh ey

H;:) e?rﬁs 01t1ndV\1An tlrpclu%%rr]l%rodiggl ‘gf{)l%glliy lllalvec torbeesplu%%g thrro‘rjlutgn ?nrulttlpqéjl :

steps, including denaturation and renaturation. Typical renaturation processes for
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25 wat er which surrounds the nol ecul e. However in
fol di ng pol ypepti de chains, the hydrophilic residues

ware@sos#en exposed for sone period of tinme as PEEUS2008/061483

protein exists in a partially folded or m sfol ded
state. It is during this tine when the form ng
pol ypepti des can becone pernmanently m sfol ded or

i&tu%%ﬁ%gd%fg@te@brb@&nsqh%l@ eﬁ!ﬁﬁllpts% Qfs@l\résth@&%r glg{e"ﬁll | ar ge

aggregates or i1nclusion bodies wthin the Cel
CHapurasdesnBuagend seiseapeaiaempyal bl thellengturant bhdilution.

f I
!&%g;f gﬁ%&l‘%ﬁé fre ugl?hdﬂgg%éh agta@o? gﬁ{] stéa{gg.o Ir¥ E(Rﬁt?o%gl o&!&‘&ks"ﬁg A1
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ﬁﬂ@pe:p?deslbmﬂb hiéaﬂlty ifityraetingfwithofo i npg n etk mspxndltfy fblldleses
| on | SONer as ese rotel ns cata Ze
A A A T L N
@(QiltYCﬂﬁpdp'pﬂﬁ&les ﬁcodfdmahme pfoﬁléﬁf oﬂlﬁmlnsaonmoay Riraténsid fofeg.
Any protein th han two cysteines

Tlgora%s 5§ ghel 6%9%7614%1%00&?@ tﬁquf%éoléér%&% 238k ween t he

W ONQInlcB&difl bRSs, thENRerefpraddlohi ol BhpeRdHcs HAL BRI tehdfie tHckedse
consi sts of the Dsh proteins which catalyze the

the sedible gieldsfof agasegaipriarone pgicinsysac aneyn E 1o iCoy- Opin.
%Yéc% Olré)'mm@%n& F&?eréh%éé ﬂHEr@ﬁWTh@@eﬁ%@ﬂl éffe@%sk&llﬁéi%l% an

ol ypeptide m sfolds disulfid | soner ase, 'S
ogsals ie theghtracelrleranpientationet diesqﬁhﬁp@@leb apipars éilitﬁl!lly

t

R e S .
_amr@@rasmom bicthe tame m@plmlfollyling iaxddlator(yied alahﬁnyIOQOQQEQtaing
Ialt | c %9 f%%g%arﬁgcﬁﬁators 1r(1]p uc? ]IEﬁ cthra? rgrll,]eg,? C{q %ugf\ﬁlcgﬁ)e Ia(? C?omelfc)lses
srtcb[reipndmmrcdylamcth E%eptetade;sl (PBBasﬂsyeire a lcﬁsd af @nstelnsprmna.ﬁeﬁ

PPI
e 7 6 b B RE PghPh oLt RSP
pr O% fe(ljllihpfﬁ@hdsl a0gby biediad dinagengssgapides, atabBhgnhdnsamind
ar.tl

i G R RGP b b RrORbs b

oRtdessa it fWlchaB u@taBll BSpdséll éh the QirPeNwRIEGE fatter JFRBNRK,
there are al so chaperones which aid in. the foldi nﬁ@ L
g c

yiawiths grocugr s hoiesiet piB el nblbebiliesidieapecs
{elMvERAPIRNREs e IRd1cbME! HoW AL LB S ding BOE¥&ME Bithins, the
hxﬂg egation and degradation and allowing tinme for them

sigucs ﬁtecpfteﬁemorsedsf@bmetpegml piciinag essthe meteiei in
& Eﬁﬂ@ﬁﬁgﬁmh or ﬁlﬁ?oléﬁ%' sltat @tqy\@ur%’c}ﬁ'i@ Lifhe Hfh B mesfoﬁr}{ﬁ)gf

o et. al. mgnouatorsalso

p@ime@dées chippecorg mpm@nempm@fomeépemtﬁséct HEPothoy 8folded
glroft)etn?sl A3 foraggrég a%é)%ge.'s e 1n§1tu§gﬂ bBLQLEHAS the %P%l%éf&les
el ns,

roteilns
generally act by binding to the hydrophobic regions of the partially folded chains and

preventing them from misfolding completely or aggregating with other proteins.

Chaperones can even bind to proteins in inclusion bodies and allow them to
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CPN60 and CPN10O proteins, Cytosolic chaperoning,
HSP100 proteins, Small HSPs, Cal nexin and

w@2008@8446ul i n, PDI and thi oredoxi n-rel at ed pr oR&I/HS2008/061483

Peptidyl -prolyl isonerases, Cyclophilin PPlases,
FK-506 bi nding proteins, Parvulin PPlases, 30
I ndi vi dual chaperoning, Protein specific chaperones,
QﬁaggF@%‘ét%r(ﬁllI{%SMEza&l FJD%P efl@@%ES/EE"bQM@%g‘IB) ‘ﬂ{é#ﬁi DS €
descri bed in debook to Ml écu
b@r@ ﬁéémg adulpiostass 41l Famitien gf matedss ygthehagergg fike ed.

%4 t hi ng, Mel bourne University, Australia. 11 WO

65 134461 PCT/ US2008/ 061483 The best characteri zed
nmol ectihaher chpgrandiypsof fuldingenalptasyliabedisflfigc bowl isonzraes.

AJP-de n - ES. .

Th8e B RRRE L PP B SRR B0 Lo B Blprices
ﬁcmmsthejlﬁopﬁr ilIﬂl’HlSprOiﬂlﬂfﬂ]HllﬁEie bohdsaddy pioemathatchat Umke‘athm o

g’ﬁ% eé ns belen 1sul?$3h§ g Eo funn ti on as1 gl ar
OsF Sred % prifg LS PHEPUHEC BTREIBIUG 9 & and
HbﬂAﬂBboanbMunoh fdnelymadﬁtmaﬂe Gxtpfroeid w@idhh‘:hta@zeﬁs

to t

e heat -.. shoc bel on
Blret SraRIER SoRh 8% e BRn SRARS pRgeParm BF tSepEmonds
IWSheﬁa@elg[ﬁaslnﬁabélypefpa&@mdowsrummmhd gbﬁblasen Deb@isrgpable
however, approxiLmately 5% of all prolyl peptide bonds

afsarranging thaisliidedopdivingafawing the H*iOtﬁ’&tt‘? vﬂéor@r%%ﬁ Rgorrect
fi@ged rans to cis isonerization of X-Pro bonds is rate
I|mt|ng in the fol ding of many 10 pol¥ gtldes and is
cat al Yiegroling residps ipynigeEnIoay PmBoGEdh inc Repgdyl bond
irﬁﬁéﬁ%&t@? Siecbdh dg REGSAdopt eTtn&eaeclsca/rttfaai %%ﬁaﬂﬁl @543 other
A and trigger factor (TF), have been
iﬂlﬁélmaplﬂi?‘éléﬁ is pef fw@ qJun tEstergohindrange, Peptidgl-Dly] pis-dees n
i

P B Al AR FHRUNE R IR PSS
dbia mmegsltlpn ope lald if pfotiiim pldihg, mefuldingsasnerhial b adiunits and

S f| e eins (thioredoxins 1 and
g ]gl Tchcfhe igel]t@a x%sl [36995 and 3, the products of
t he tIln)aAdltlt)m 10CGhe grnxA] C}gpwﬁlﬂwdn@rs)eﬁn tgi@rest with proteins in a
res i nyo educti.on. of .
BT TG e FireRe ey g e or speciic
CiydeOp | ThSH (Rotein Zpetefc chhpdiSnes E@ﬁg@mp@ﬁﬁﬁﬁiﬂ@ﬁlﬁir lﬂ&gets
di sul fi de bond for(g’ ng . gr 3 ns or. chaperones b?

BICY 9B AessesAlion Gi qerBatingsad fhyrag figh! or 1*2% assemble into
ARAB{b3AH QKD Uhe PRI BHR48R: is dabIvel knows. exﬁlhpn@ o BEEWSe
st rai n VB214 Erotel n folding nodul ators ORF | D GENE

dong‘- PANPY Y- LOCATI ON G 0ES/ EL RXF02095. 1 gr oES

ChapeFdTéﬁﬁg H%H’ullato@ A LRI RSV Exa O8POY prbicids, 95PHL/SSE
Chaper one_ Hs %} Iasm c 102090 RXFO1748. 1 i bpA
e

Bivkdins, HektQ @%Aelk ot Biofeins s BIRPE- hk% prtaigspHEP W Rretsinasni ¢
CPN60 and CPN10 proteins, Cytosolic chaperoning, HSP100 proteins, Small HSPs,
Calnexin and calreticulin, PDI and thioredoxin-related proteins, Peptidyl-prolyl
isomerases, Cyclophilin PPlases, FK-506 binding proteins, Parvulin PPIases,
Individual chaperoning, Protein specific chaperones, or intramolecular chaperones.
Folding modulators are generally described in "Guidebook to Molecular Chaperones
and Protein-Folding Catalysts" (1997) ed. M. Gething, Melbourne University,

Australia.
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PA3126; Acts as a holder for G oESL folding RXF03385.1
hscB Chaperone protein hscB Hsp20 Cytoplasm c Hsp70

W@ Dwaks4p1 RXF05399. 1 dnaK Chaperone Hsp70 Per i pCEE#1008/061483

RXF06954. 1 dnaK Chaperone Hsp70 Cytopl asm c
RXF03376.1 hscA Chaperone Hsp70 Cytopl asmc
RXF03987. 2 cbpA Curved dna-bi nding protein, dnald like

Hs p40r196e9&'h§1§&bﬁzed %R)tléc\ﬂali YhafRI6RR 49 Bhe %yt@ﬁl@slm QP}? Relne
protein dnad g asm c  RXF03346.
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proteins or chaperones that allow proper disulfide bond formation.
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RXF04587.1 clpA atp-dependent clp protease atp-binding Hsp100 Cytoplasmic
subunit clpA
RXF08347.1 clpB ClpB protein Hsp100 Cytoplasmic
RXF04654.2 clpX atp-dependent clp protease atp-binding Hsp100 Cytoplasmic
subunit clpX
RXF04663.1 clpP atp-dependent Clp protease proteolytic MEROPS Cytoplasmic
subunit (ec 3.4.21.92) peptidase
family S14
RXF01957.2 hslU atp-dependent hsl protease atp-binding Hsp100 Cytoplasmic
subunit hslU
RXF01961.2 hslV atp-dependent hsl protease proteolytic MEROPS Cytoplasmic
subunit peptidase
subfamily
T1B
Hsp33
RXF04254.2 yril 33 kDa chaperonin (Heat shock protein Hsp33 Cytoplasmic
33 homolog) (HSP33).
Hsp90
RXF05455.2 htpG Chaperone protein htpG Hsp90 Cytoplasmic
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RXF02231.1 secB secretion specific chaperone SecB SecB Non-secretory
Disulfide Bond Isomerases
RXF07017.2 dsbA disulfide isomerase DSBA oxido- Cytoplasmic
reductase
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%&%9 C1S- anS ISOm SC @1 %gliO]I}i]S C Perlplasmlc
CRMBIGE PT qld’gct Iﬁéﬁlgﬂp 1 i} %ﬁaélmelgg‘e (etsxprﬁﬁ@}ﬁg hi gh,
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can be identified
ili assemblv chaperones (papD like
RXF06068.1 cup Chaperone protein cup pili assembly  Periplasmic
papD
RXF05719.1 ecpD Chaperone protein ecpD pili assembly  Signal peptide
papD
RXF03406.2 ecpD;  Chaperone protein ecpD pili assembly  Signal peptide
csuC papD
RXF04296.1 ecpD;  Chaperone protein ecpD pili assembly  Periplasmic
cup papD
RXF04553.1 ecpD;  Chaperone protein ecpD pili assembly  Periplasmic
cup papD
RXF04554.2 ecpD;  Chaperone protein ecpD pili assembly  Periplasmic
cup papD
RXF05310.2 ecpD;  Chaperone protein ecpD pili assembly  Periplasmic
cup papD
RXF05304.1 ecpD;  Chaperone protein ecpD pili assembly  Periplasmic
cup papD
RXF05073.1 gltF Gram-negative pili assembly chaperone  pili assembly  Signal peptide
periplasmic function papD
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using an array conprising a plurality of host cell
popul ations that have been genetically engineered to

wele@saaEel t he expression of one or nore prot eaBEI/US2008/061483
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y
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degradatlon Thus, in one embodiment, lysate from the optimal host cell population

can be degraded by less than about 50% of the heterologous protein, less than about
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i ncl ude x-his dipeptidase, x-arg dipeptidase,
x-met hyl - hi s di pepti dase, cys-gly dipeptidase,

w@Rkwsgb46di pepti dase, pro-x di peptidase, X-proPCT/US2008/061483

di pepti dase, nmet-x dipeptidase, non-stereospecific
di pepti dase, cytosol non-specific dipeptidase, 20
menbr ane di peptidase, beta-al a-his dipeptidase.
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Rﬁﬂ@ﬂﬁ&ﬂsu&sﬁn@ek@pie gdemptoteih |egdnpegzttd|a£éamsse11@n omltc&hmdual

er mo 2 Extrac
M PSR TRPHEAE b inrThaR G bRt hyRynonsiiay
Mbiesgiht @élbtfelmépme@bp}dgs eladtan) dhydiol Xk &4 R 6in 2Preelnases of
di.vi si on pr ot ej H (ec asm ¢
w@wawaﬂbecﬁ’ 6@01?5133?4 blg?tﬁlﬁl%%nd@pﬁzpté%e&eﬁmlex
Ext racel | ul ar RXF04500 1 Serralysin (ec 3.4.24.40)
Extracel lular RXF01590.2 Serralysin (ec 3.4.24.40)
Extracel lul ar RXF04495.2 Serral ysin (ec 3.4.24.40)
Extracel lul ar RXF02796.1 Serral ysin (ec 3.4.24.40)
Extracel lular M4 (carboxypeptidase A famly)
RXF09091. 1 Zi nc-car boxypepti dase precursor Cytoplasmc
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(ec 3.4.17.-) M6 (pitrilysin famly) RXF03441.1

Coenzyne pqq synthesis protein F Non-secretory (ec
W@20089%146) 19 WO 2008/ 134461 PCT/ US2008/ 061483PCT/US2008/061483
RXF01918.1 zinc protease (ec 3.4.99.-) Signal peptide
RXF01919.1 zinc protease (ec 3.4.99.-) Periplasmc
RXF03699. 2 processi ng peptidase (ec 3.4.24.64) Signal
peptide ML7 (I eucyl am nopeptidase famly) RXF00285. 2
Cytosol am n%eptl dase (ec Non-secretory 3.4.11.1)
ML8 omsgsaF $tpin Mig2hbpefreicdase (ec Cytopl asmic
3.4 11 71) MPQ RXEQCB11. 1 dapE : :
Sarci AP B nopi el GPe EYRSBINRHM.  desucci nlicais
{wertigPeptidasep gy RXFO04052. 2 Xaa- Hi s di pepti dase (ec
3. 4. 138%jenSpeptiddse Péptilydde RXF01822. 2 Car boxypepti dase
&2 precur soRXmé@:%Sl gnal péponrden sidaldepidscld) Cytoplasmic
RXF09831, 2: acyl - L-am A& d Si gnal peptl fgembrane
RXF04885(tpe éVn?r&BWd?ttﬂ‘Psééaé‘“()ec 3.5.1.14)
(ani nopept i 83883 Hfani y) %"&‘8861’2‘1%1’%%\?6? ne Cyloplasmic

Membyrane

g {%ﬁ@p RS lsozyrre Qut er NERbBrane - conver sion protein
precurgo %e%? 2 (glutanyl am nopeptl dase
fam | y OC ng am gyo%;g%ép% (8yt0p1asmlc

Non- secretory
0- si alcqg@! ycopr ot e| n endopeptl (lzlase Extracel | ul ar

3.4.24.57) RXFARG5. 2 G YGORLALEASR REQL 8k |

(ec
lal eptide

Non- secr et O%FM%% RXFOlZ?n%asg)n gé@(lclateml)tlzm %gﬁjope (Jp %Ce

fam ly Signal.neptid

C56 (Pfpl endopeptidase family)

phosphatase-associated protein
papq

Signal peptide

RXF01816.1 protease I (ec 3.4.-.-) Non-secretory
Metallopeptidases
M1
RXF08773.1 Membrane alanine aminopeptidase ~ Non-secretory
(ec3.4.11.2)
M3
RXF00561.2 prlC Oligopeptidase A (ec 3.4.24.70) Cytoplasmic
RXF04631.2 Zn-dependent oligopeptidases Cytoplasmic
M4 (thermolysin family)
RXF05113.2 Extracellular metalloprotease Extracellular
precursor (ec 3.4.24.-)
M41 (FtsH endopeptidase family)
RXF05400.2 Cell division protein ftsH (ec Cytoplasmic
3.4.24.-) Membrane
M10
RXF04304.1 Serralysin (ec 3.4.24.40) Extracellular
RXF04500.1 Serralysin (ec 3.4.24.40) Extracellular
RXF01590.2 Serralysin (ec 3.4.24.40) Extracellular
RXF04495.2 Serralysin (ec 3.4.24.40) Extracellular
RXF02796.1 Serralysin (ec 3.4.24.40) Extracellular
M14 (carboxypeptidase A family)
RXF09091.1 Zinc-carboxypeptidase precursor Cytoplasmic

M16 (pitrilysin family)
RXF03441.1

(ec3.4.17.-)

Coenzyme pqq synthesis protein F
(ec 3.4.99.-)

Non-secretory
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M23/ MB 7 RXF03916.1 Menbrane proteins related to
Si gnal peptide netall oendopeptidases RXF09147.2 Cell

waioB/1dadbpept i dase, fam |y Signal peptide N2BCIVBS2008/061483

M24 RXF04693. 1 Met hi oni ne am nopepti dase (ec
Cytoplasmc 3.4.11.18) RXF03364.1 Met hi onine

am nopepti dase (ec Non-secretory 3.4.11.18)
RXF02980. 1 Xaa- Pro am nopepti dase (ec Cytoplasm c
3.4.11.9) RXF06564.1 Xaa-Pro am nopepti dase (ec

Cytopl asm crxioi4isll. 9) MAGind prbi@&Aec8ROOPEPT I daS@gnal peptide
fam |y) RXFRRi@diol Heat shagckotqicaisno bt pX Cytephiassi c
Membrane  RXRARAZS. 1 ZI nc ;sgetssal Q&aget@@a% §8C  signal peptide
3. 4. 2%116%1eu?§19ﬂ§1 ep §) 008/ 134461
PCT/ US2008 %2%90 I\/BO %P s%[ %gég m | y)
t N t
RXF04692. 1 rane net al I3 0 tena dfi/tec c ey
Menbrane Serine Pepti dases S (chynot rypS| n fam ly)
RXF01250. 2 pxpjredse do (equsRrdaidopenidEQEd Pl st yGoplasmic
RXF07210.1 protease do (ec431.24)21.-) Periplasmc S8
(subtiM20sin fam|ly) RXFO06755.2 serine protease (ec
3.4.21.-) NewrF®egret okpye RMEOBBLMindpirsrei ne pr otx@aBenic
(ec 3.4.21. Ext racel | ul deucciRXPEO8627. B) ext racel | ul ar
serine pr ot éigéc Si gnalXep@ptipgetasciee 4 4p33)_ ) Signal peptide
RXF06281. 1 BXt¥&eél | ul ar $e @Xﬁ@pwsef}é@fwméqﬁ sEERPERAYy
precursor (%S:(FO%SBA} 21. g% ammoa (f(t racel l ul égnalpeptlde
serine prot %ﬁﬁ(ﬁg&%c QJt er ma&%e (eg”s 4l -
M28 (aminopeptidase Y family)
RXF03488.2 Alkaline phosphatase isozyme OuterMembrane
conversion protein precursor (ec
34.11.5)
M42 (glutamyl aminopeptidase family)
RXF05615.1 Deblocking aminopeptidase (ec Non-secretory
3.4.11.-)
M22
RXF05817.1 O-sialoglycoprotein endopeptidase ~ Extracellular
(ec 3.4.24.57)
RXF03065.2 Glycoprotease protein family Non-secretory
M23
RXF01291.2 Cell wall endopeptidase, family Signal peptide
M23/M37
RXF03916.1 Membrane proteins related to Signal peptide
metalloendopeptidases
RXF09147.2 Cell wall endopeptidase, family Signal peptide
M23/M37
M24
RXF04693.1 Methionine aminopeptidase (ec Cytoplasmic
3.4.11.18)
RXF03364.1 Methionine aminopeptidase (ec Non-secretory
3.4.11.18)
RXF02980.1 Xaa-Pro aminopeptidase (ec Cytoplasmic
3.4.11.9)
RXF06564.1 Xaa-Pro aminopeptidase (ec Cytoplasmic
3.4.11.9)
M48 (Ste24 endopeptidase family)
RXF05137.1 Heat shock protein HtpX Cytoplasmic
Membrane
RXF05081.1 Zinc metalloprotease (ec 3.4.24.-) Signal peptide

20



RXF06451.1 serine protease (ec 3.4.21.-) Signal
peptide S9 (prolyl oligopeptidase famly) RXF02003. 2
woe@Baasel ii (ec 3.4.21.83) Periplasmc RXFOOBGBUR2008/061483
Hydr ol ase Non-secretory Sl11 (DAl a-D-Ala
car boxypepti dase A famly) RXF04657.2
D al anyl - D- al ani ne- endopepti dase Periplasmc (ec
3.4.99.-) RXF00670.1 D al anyl -D-al ani ne Cytopl asmi c
car boxypepti dase (ec 3.4.16.4) Menbrane S13
(D A a150PP proReptanase C fam [y) RXFO0I33. 1
D- al anyl - nesgrds@n nopi e MRl ane  cyioplasmic
endopepti dase (ec 3.4.-.-) RXF04960. 2 Membrane
$oria¢ Bepydaseseso- di am nopi nel ate Si gnal pepti de
endopaéptchyiasepsheoni@) 4. - . -) S14 (ClpP endopepti dase
famly) RXF@&BGZ:0: cl pP abprdepaaderrt.-)Cl p pr ot @agemic
Non- secr et oRrxro7piAat eol yt i Grofusbineds 42e0 3. 4. 21. BZ)lasmic
RXFO4&%3unkiiéh ARGt P- dependent C p protease Cytopl asmc
pr ot eol yti CR&P&%'Zt (EC 3 se41r1 ot%%)(ecgllél ()I on prl@(]:n%éh%@)ry
fam | y) RXF 90%%% at p- de@c@ﬂ (Qéaseggcqu%ﬁ e La ]g((&acellular

Cytopl asm c 21.53) RXE ende

pr ot ease LaRz(gbgéz&/t opl asmgé%legéaise ?Leap%(%) %%FOSgﬂé‘alfepnde
at p- dependenrkrqrotiease La rkecelltis@nt @askc 3. dcdlecRd}y
S24 (LexA fam |ly) RXF00449redurshigxcA 42epr essor (ec
3.4.21.88) RSHS8&dretory GW@@LB@QWHQPNL@@A?W epr @uesigembrane

ec 3.4.21. t opl asm 34461

(PCT/ US2008/ ggﬁ%% 526 (1 (s S%IH%R“’%%%S?C 2% | fany Fypertide
RXFOlf%@r%ylérg%a‘i‘daﬁém‘y ase | (ec 3. 89)

Cyt opl asni ¢ rane SSI?YOR%FGS’E%leg”pl p3 Pr ofcfipfemic

i m nopept i dBSEOEE 3. 4. 1193§°lNen- secretory Non-secretory
S11 (D-Ala-D-Ala carboxypeptidase A family)

RXF04657.2 D-alanyl-D-alanine-endopeptidase Periplasmic
(ec 3.4.99.-)

RXF00670.1 D-alanyl-D-alanine Cytoplasmic
carboxypeptidase (ec 3.4.16.4) Membrane

S13 (D-Ala-D-Ala peptidase C family)

RXF00133.1 D-alanyl-meso-diaminopimelate OuterMembrane
endopeptidase (ec 3.4.-.-)

RXF04960.2 D-alanyl-meso-diaminopimelate Signal peptide

endopeptidase (ec 3.4.-.-)
S14 (ClpP endopeptidase family)

RXF04567.1 clpP atp-dependent Clp protease Non-secretory
proteolytic subunit (ec 3.4.21.92)
RXF04663.1 clpP atp-dependent Clp protease Cytoplasmic

proteolytic subunit (ec 3.4.21.92)
S16 (lon protease family)

RXF04653.2 atp-dependent protease La (ec Cytoplasmic
3.4.21.53)

RXF08653.1 atp-dependent protease La (ec Cytoplasmic
3.4.21.53)

RXF05943.1 atp-dependent protease La (ec Cytoplasmic
3.4.21.53)

S24 (LexA family)
RXF00449.1 LexA repressor (ec 3.4.21.88) Non-secretory
RXF03397.1 LexA repressor (ec 3.4.21.88) Cytoplasmic
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RXF04802.1 pipl Proline imnopeptidase (ec 3.4.11.5)

Non-secretory RXF04808.2 pip2 Proline imnopeptidase
W@ 2w83346111. 5) Cytoplasmc S41 (Cterm nal prPCEES1008/061483
pepti dase fam |ly) RXF06586.1 Tail-specific protease
(ec 3.4.21.-) Signal peptide RXF01037.1 Tail-specific
protease (ec 3.4.21.-) Signal peptide $S45 RXF07170.1
pacB Penicillin acylase (ec 3.5.1.11) Signal peptide
2 RXF06399.2 pacB Penicillin acylase ii (ec 3.5.1.11)
Si gnals2qaiial fiftidascd Gnlilpy Ot €ase 1V fam [y) RXFU6993. 2
possi bl e prakeasg 1Sohb (egigii foprdase) NON2IKOLT € Qfidflasmic
RXF01418.1 protease iv (ec 3.4.-.-) Non-secr etanybranS58
( DpASa nopepti dase fam |ly) RXF06308. 2
D- ani nopept RaEsB6(lec @34. PhlikIhindyrtioqpd @sIA.I¢.5) Menmbecane
"111r coni nerRRepta2dasas1 Tl Ploptcahie@sditme G . I1y¥) Non-secretory
RXF01961. 2 RskMs@bp- dgpendeiic iphotids&ed .V 5( €Cytoplasmic
Wt _oplsals(mt&milﬁ}ﬁocgsléing' aera-(ﬁse(fgﬂmm gl ut anyl transferase
famly) RXFRZA#Z%1 9ot ecg“lc%toéﬂwew A3pepdikdiasfice
(ec Peripl agldios;3- 3 2. o Q4424 2. Q08 21

Signal pentid
Gamma- @l ut anyl transpept i dase (ec Peri pl asmic égr%??‘}l )

Uncl aSSI fie i dase RXF004 r ot eas
3.4.-.- gx Eﬁg@ m c %(Fg%icglin aﬁylas?(o?z’gsaéel (ec 3% %.pgp%&)
Cyt opl as m C th&iggBXFQf;JslS pamomaamaylll {814 8RePt | fl@al peptide
Non- secretory carboxypepti dase (ec 3.4.17.13) U62
RXFO4 9Pl (p2teprabVaBiiDA protei n Cytopl asm ¢  RXF04968. 2
T1dD pr ot ei BXE$PBRI asni ¢ possible drictaRGbIb (3.0 S el¥on:s¢eretory

RXF01418.1 protease iv (ec 3.4.-.-) Non-secretory
S58 (DmpA aminopeptidase family)
RXF06308.2 D-aminopeptidase (ec 3.4.11.19) Cytoplasmic
Membrane

Threonine Peptidases
T1 (proteasome family)

RXF01961.2 hslV  atp-dependent protease hslV (ec Cytoplasmic
3.4.25.-)
T3 (gamma-glutamyltransferase family)

RXF02342.1 ggtl Gamma-glutamyltranspeptidase (ec  Periplasmic

2322
RXF04424.2 gat2 Gamm;- glutamyltranspeptidase (ec ~ Periplasmic
23.2.2)
Unclassified Peptidases
U32
RXF00428.1 protease (ec 3.4.-.-) Cytoplasmic
RXF02151.2 protease (ec 3.4.-.-) Cytoplasmic
U6l
RXF04715.1 Muramoyltetrapeptide Non-secretory
carboxypeptidase (ec 3.4.17.13)
ve62
RXF04971.2 pmbA  PmbA protein Cytoplasmic
RXF04968.2 T1dD protein Cytoplasmic
RXF00325.1 Repressor protein C2 Non-secretory
RXF02689.2 Microsomal dipeptidase (ec Cytoplasmic
3.4.13.19)
RXF02739.1 membrane dipeptidase (3.4.13.19) Signal peptide
RXF03329.2 Hypothetical Cytosolic Protein Cytoplasmic
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10

15

.;1.;.; S Repressor protein
L 7, Non-secretory

\NG&WBO%@Elp p Y RXF02689.2 Nlcrosonal di pept i PEBEESI008061483

Cytoplasmc 3.4.13.19) RXF02739.1 nenbrane

di pepti dase (3.4.13.19) Signal peptide RXF03329.2
Hypot heti cal Cytosolic Protein Cytoplasmc 22 WO
2008/ 134461 PCT/ US2008/ 061483 RXF02492.1 Xaa-Pro

di peptidase (ec 3.4.13.9) Cytoplasm c RXF04047.2 caax

am no term RakFo2pnat ease CrhORD asplidscl@anmuliyo) VENndlanRanic
RXF08136. 2 pxaease (transgkididRasasrldke Cytoppasa C
protein) RXF09487.1 Zinc mefigal | opr ot ease (ec 3vénbt2de -)
Non- secretoﬂyﬂwﬁmditionalppmgweﬁmgmwmmﬁdmationcﬁmbynes
I n anot her enbodlnent thémﬁﬁfget gene conprises

gene i nvol v8&*PHdr aper  FRPHFEPA e )ng %‘P?d?cfﬁory
nodi fi cati on. Conmon nodifications include disulfide

bond £ @F; eirdh YGRS LALI e @Cet yl ation, acyl ati on,

pho phtrg&%‘r&g‘n_a‘n%_ga‘rma_&:‘a‘rb oxyl ation, all of

whi chineastheregblodinenp thetteiget gend dingisesrdzehé oivolyedial proper

@IC&GI I'OXGSSIA% n%él%%? %ﬂ V@on!nhg'n m8(§1ﬁ§a%og§ 1%0]*184 asnfize of
nzy e éin s - tound In

E@’mil fem&tloﬂgyc«)ﬁyl&km] dcetytatlbinetcﬁamonv\plhdsphoeﬁangmi, Zel gdaomat 0

sty 2iof WA P RE R oS h gl BB £F g s

pdSrQé;&ﬂaﬁBtl@é llstloﬂtﬁéﬁsélassésr @RmBMER thviohed ol @ssmpredessing is

dific listed in Table 3. The
é; ﬂé’g%é ‘ﬁ%ﬁp éﬁ’&ﬂ LeCOFPILNOVHIG en&‘& 4 target gene
udeltil1 iiZ g hodtey1 a@s&ndpme BOMS of Befull Weth AcIRRISHIJuE Pkein of
whi ch the heterol ogous praotein of interest is derived,

B&ter%ﬁ%amwwlﬁ%e& %f@rcrtffltl FOT5H e 2pPEdESE i 50 3-a

hﬁé RrRl 8aeuRY Ye @m&&%@% tRE REseEAN AlizdP nfah bEERREenokl td S

al so recogni zed that any gene involved in protéin

Preomsaismdfone which éhe heterjegang Protcdbeldnistpstis derasilras gnay be

W biesatthe B?bpgﬂfrogegﬁngﬁ{aeffe@r(qgﬁﬁﬁy QQ&ESEJ‘PIQIem of

I nterest. . O asses of enzyines 1nvo

pqtqy@s@ I 1smls(@or@cg)gmﬁgi Ohtpny ga)@aﬁml@gl in protein production can t?e

g{%‘fé&%& otrﬁlﬁ ’?‘of &El?&i%% ec(lgcgtlgnsélfofhrh% ﬁgter%ko%hﬁﬁcﬁ&'eglro? 'ﬂfﬁg%ﬁg
tra sferase” enzynmatic branchi’ng Tactor

br anchi ng glycosyltransferase enzyne Q

Table 3. Classes of enzymes involved in protein processing

Class Examples

Glycosyltransferases (EC 2.4.1.18)

a-glucan-branching glycosyltransferase
enzymatic branching factor

branching glycosyltransferase

enzyme Q

glucosan transglycosylase

glycogen branching enzyme

amylose isomerase

plant branching enzyme
a-1,4-glucan:a-1,4-glucan-6-glycosyltransferase
starch branching enzyme
UDP-N-acetyl-D-galactosamine:polypeptide N-acetylgalactosaminyltransferase
GDP-fucose protein O-fucosyltransferase 2
O-GleNAc transferase
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gl ucosan transgl ycosyl ase glycogen branchi ng enzyne
anyl ose i sonerase plant branching enzyne

w@2ms43gbucan: a- |

starch branching enzyne
UDP- N- acet yl - D- gal act osani ne: pol ypepti de

N- acet yl gal act osam nyl transf erase

CGDP-fucose protein

O-f
200
ace
ace
ace
Pr g
pr g
Gbc
CAN
ki n
ki n
mt
red
dug
pr g
phg
(ph

UERsY it ARt ase 34.46F GICNAC transferase 23 VWO

8/ 134461 PLILMRAARL LEAABR s H st one
tyl transfefase & EG2- 3. 1. 48) nucl eosone- hi st one

tyItransfeﬁggemﬁ i.stone acet oki nase hi stone
tyl ase sacetylase hi st one deacetyl ase
%%eacetyllas

tein klnase non-speci fic serine/threonin

teln klnas}éSt tivated serine/threoni ne kinas

gen-binding protein kinase |KB kinase

P- dependen?mﬁfﬁ??Pﬁ%WPﬂﬁ§%““%%mP dependent prot ei
ase prot efFrRirhgecicopece=ki nase cycl i n- dependent
ase m t ogendrattcipvigr-eeflingpretigivee ki nase

ogen- act i vaBedsepr ot ei n ki nase ki nase ki nase
ept or pr ot eiMr-dgerinnelnkineoni ne ki nase

| - speci fi cidvp-dgkiaagetiPRiesphat ase (EC 3. 1. 3. 48)
tei n-tyrosph@rphesphat ase phosphot yrosi ne
sphat ase phosphoprotei n phosphat ase

osphot yr osi,ngkpnti@sRhot yrosi ne hi st one phosphat ase

mitogen-activated protein kinase
mitogen-activated protein kinase kinase kinase
receptor protein serine/threonine kinase
dual-specificity kinase

Phosphatase (EC 3.1.3.48)

protein-tyrosine-phosphatase
phosphotyrosine phosphatase
phosphoprotein phosphatase (phosphotyrosine)
phosphotyrosine histone phosphatase
protein phosphotyrosine phosphatase
tyrosylprotein phosphatase
phosphotyrosine protein phosphatase
phosphotyrosylprotein phosphatase
tyrosine O-phosphate phosphatase
PPT-phosphatase

PTPase

[phosphotyrosine]protein phosphatase
PTP-phosphatase

Methods for modulating the expression of target genes

One or more host cell populations of the array can be modified by any

technique known in the art, for example by a technique wherein at least one target

gene is knocked out of the genome, or by mutating at least one target gene to reduce

expr

redu

ession of the gene, by altering at least one promoter of at least one target gene to

ce expression of the target gene, or by coexpressing (with the heterologous

protein or polypeptide of interest) the target gene or an inhibitor of the target gene in
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protei n phosphot yrosi ne phosphatase tyrosylprotein
phosphat ase phosphotyrosi ne protein phosphat ase

Wpbwsphasyr osyl prot ei n phosphatase tyrosine PCT/US2008/061483

0- phosphat e phosphat ase PPT-phosphat ase PTPase
[ phosphot yr osi ne] prot ei n phosphat ase PTP-phosphat ase

Met hods for nodul ating the expression of target genes
@é%o&r e AQflcu&el by #?«991% @tk ORse &fn Beréﬁd@g’eﬁélié t&t’fh@ hh&
nodi |ed by any 5 tec Known 1n the art
ee%bnmuletlw laﬂle@trhwoqe@ feedlogoasly pﬁagqsecblﬁ@aqlmfg@ host
gggﬁ) &nocked out of the genone, or by mutating at

P one target gene to reduce expression of the

gene, Tltvﬁxatessei:cm afdarget gheeasen bmiecmsodrd‘meaxambleaby ineredicing

ne, .t e, e e
81‘[0 at 19& tgo C )9912{%16 Xﬁpogt ogSﬂHgn( an {xﬁ{e?ﬁi&{ ﬁe@% & orfqg’?slnl%ao 9%} more
pur@t gentes owolged inpe@tin qbeadoéthnnﬂﬁerte&bi) gehh @cmaslgetargaésnﬁaeor

A T M S S

sigpiiiem thahexprasgethegesiegona protn @nAdg®bestitdlytohealiftaisd
cel | ulations.in the arra an.be . )

TR OROGBEsIgh Bitiasite B BRI foPIgis Progugfipn and

P&k @tht 0xFessibASS aste@ﬁltﬂget%énet Bl gedd i pRRSn Gatadagon.

i ncreased, for exanp introducing 5 into at | east

one cB19gneMmeMAY b mﬁ@&ﬁ@ @tmwl%th%iﬁr@é@rl ShORFEE tgyre

BRI L%t PPineREinhn BRIBnouk E4E: pﬁﬁﬁtﬁ& eldmeat MeEL delome or in
proteln pr oduct 1 on. he tar get ene expr €sSSi on can

Hredstydth gnggpresiadectpp by é&}&ﬁﬁpét clgypagiiy afd prgticylar target
?@n‘%q@f)l%ﬁuc%fmf@l\lg%'f Eﬁ)?eng %P Qelethd\FfisrGfink a Mrget %Ergaacﬁ‘ 'plsd?ﬁoter

hat expresses a hetero ogous proteln can al’so
glementi @reblYI redugingithia capacity of 11 mgeéa@@ tg h@d@o@m@@émnm@ﬁn at

&ﬁ@g%@ D& L BLERE alt%x%ﬁ Ehdr ier%@ngo%nQJrR)E18h M P5RHGLH o‘PJl)f a

decrease the expression l'east one target
Giegre génayoF mdapilmthmugh gibptitdiagr, édatqndﬁmocla:hm")gem@qmessmy,

?@Pg%? g(:?kenoclt< g "%n qu(ﬁlgg AC{&%IO% egessflor 2) de(s)lrecgprgteln orOr €

nes
mgolmirﬁseqeéreerﬁiat mbdula:th&alg;emmmﬁ oﬁ an emstmg Iuegeh egfuendetchn an
x&{)elssi OE vector, by enhancing the capacity of a
GRS target gene to produce nRNA or protein, by
deleting or disrupting a target gene or pronoter 15

el ement, or by.reducing the capacity of a target gene
to prgm%a “protein. The genetic code can be
al t erggh gchhifé 6taye Rist &0t daR Ge toaifise KiaRidepRticandétals event,

translation of .a target %ﬂg f or exa Iethroug ]
Fhish et bR Byonserins) Oétr"r“'@ﬁlb’(“a &g exqppply homeJogaps recempiation.

PO mb Ot rb@MblinaiDPfert B ‘the HrEERNLAVRA redebirfatiONBdscHENES
for a desired protein or
sequence homology. Homologous recombination permits site-specific modifications
in endogenous genes and thus novel alterations can be engineered into a genome (see,
for example Radding (1982) Ann. Rev. Genet. 16: 405; U.S. Pat. No. 4,888,274).
Various constructs can be prepared for homologous recombination at a target
locus. Usually, the construct can include at least 10 bp, 20 bp, 30 bp, 40 bp, 50 bp, 70
bp, 100 bp, 500 bp, 1 kbp, 2 kbp, 4 kbp, 5 kbp, 10 kbp, 15 kbp, 20 kbp, or 50 kbp of
sequence homologous with the identified locus. Various considerations can be

involved in determining the extent of homology of target gene sequences, such as, for
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regul atory sequence that nodul ate transcription of an
exi sting target sequence can 20 also be inserted.

wa@zseiendi fi cati on The genone of the host cePCT/U820087651483

nodi fied via a genetic targeting event, which can be
by insertion or reconbination, for exanple honol ogous
reconbi nati on. 25 Honol ogous reconbination refers to
Eﬁ%lp@e’ eSS o@fhe PG 1 RGO HRA B PEY s@@&ﬁ&s %laﬁ%]é{ﬁ&&?cy of
honol ogy. Honol ogéus reconbi ndt i on ermts
double P EvVes demfb@ﬁ th¢ eeeet lopws angl theey ofific Geasbsequgige
derations can be engineered into a genone
%VhH%th@p%/ghen@é npl e Raddi ng (1982) Ann. Rev. Genet. 16:
405; TheSnoddagd, genbcanzin@@@ QpqyencodanhachsDY Srshstancivldy can
re f tion et
REqicTRRNE e belineh LRI AGRAT A oo Bhaifl LAD
LOubpe i2@e gq:nom'&(io bpmodified The Sthobified g@e” bphe stﬁbnb@belﬁg)O

afsacsif W o s RBe ¢ aliiine Sl RBon o s R P BitRan B

mdemﬂof inehie hoceedl. TWartapasganonis itltaeqichentatd@beiiiereplaced by

nvol v erm ni the extent of honplo of
Ao P A R e B T

5’8%/ 9932 04) 8/, 0511483 9.e WPV Ei deritie t6 the@oRéspbitEnd afeget
| ocus, avallablllt of sequences, ,relatlve eff|C|enc¥
c

BliCgh (P & sttt Seavrank wodificdtings) t BgBd s
tal& tc?li J¥hd @nishate AetdRE of BRARE 1ARAVENTE, 201 300 5@“36150 or 500
sequences. The npdified gene can i ncl'ude a sequence in
WﬁP@W“ﬁNﬁa§UH@%dﬁ@ﬁﬁPhy 5 i sogenic flanks the desired
Sequeﬁ&ﬁxﬁﬁgb&hﬁﬁké&B%eﬂk&%wén?ﬂB&%ﬁﬁQ@ﬁkQQKhé&ﬁg%gmm
sequence in enone nodi fi'ed. The
peedect. The queﬂesi@qm@meenb@m@m it @ dhpeedel¢tions inshesions,
ek D PyhachoE KDY SN Morfo e TR o e Rutan
g@amgﬁmcghnnweh@Oﬁhensé@@bmemxnhabeﬂ@im@ﬁhgOfepﬂﬂmé&
e, nti, ni..c
g‘érkﬁ}'e Ans E‘gsg% %adl e i S o ?5"{?2 ‘g‘? él/eo‘)f /g get gene.
99 0-bg. @%m@@mﬁﬂs@%e MGdifoed uﬂJ@@%seldenEﬂ ircedivation. thin éhis

tar nc except for. the desired
i R B R SR A B
trmﬂgtetgeﬁ pg@met ﬁ:)ﬁﬂatfbh artés ﬁasdrﬁdrﬁdaﬁ sithdr d@Nl%t afe geAStinserting
about 50, 75, Bf .org§g0 ai rs.that
4 /SW%M Fet’?éﬂve A GEPHBT PYEOLY RS $506 EOE fnippgliment,

R shgARHal ldelcABAIl V/int10&:s BNIARAR RO Senctcadif e tor §&RBincd B a
praoduct. The nodified gene sequence can have one or

Aty elrerpippuch ap ﬁ%@ﬂbw&ﬁsor forgneyethiin gpprgedargpedia, for

e&&ﬁmﬁ@Fb@&%ﬁbh%fﬁﬂ%x%ﬁ@hﬁﬁﬁﬁmﬁ& di srupt the function
of the resultant %g ’ product. In one enbodi nent, the
tDg &9

al t er Bici SSROBAPANLHESO rfseérbmu%ofdfanamé@we\&hlalmré genetic
PRmKRE c%%lg of fﬁ%&ﬁng N sh&ad bfbﬂaﬁ[ﬁe%&d%e% By hﬂ:@hdﬁﬁ%f eam

sequenc he target gene genone can al so be
mgerenilang owmogonswﬁ@m@n@nom ‘hrastposcat caminclpge, fdicsampple

eppads ”&%mhﬂ? cdff “1%?4 s, ARALS @0 BY M. FAARBLENOGS, 5492

seguence int
from Pseudomonas atlantlca IS116 from Streptomyces and IS900 from M.

paratuberculosis. Steps believed to be involved in transposition include cleavage of
the end of the transposon to yield 3' OH; strand transfer, in which transposase brings

together the 3'OH exposed end of transposon and the identified sequence; and a single
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W@lke@sas4el or renopve an essenti al

i nhi bits gene product formation. This insertion can
ei ther disrupt the gene by inserting a separate

In one enbodinent, the insertional deletion also
i ncludes insertion of a gene coding for resistance to
a particular stressor, such as an antibiotic, or for

ﬂEﬁ)Mﬂgeétt{hfﬁaﬁﬁlrljeéc@lHﬁ & ylﬂEQ'cévaleanlnl?aée @P‘tﬁé@ﬁrﬁpés‘aﬁ to the
roduction of an essential am no acid. genone can

lentefidddNdydi ke r%ythms@rfennqdrtaﬁ@pwwg Is gm«rr@lﬂv fapeght to be
. r In

OETA e SONRLR SO L Qo i S

honol lngoe smb@hmmm mat:xpmwsmfr paao@pmﬁ@ﬁﬁsta@atgem of prdein if or

FERT O ingl Bl e Ble S0 Burgiihd 3985  pnoton

%muﬁlmmhager@tﬂea)mreo@mblﬂaﬁorﬁ hﬁarfotlmrreﬁb(rdmperm,rwmemoianﬂ

Bk O oI BhER B R D TR e e S ok Begf
\?{hotltelﬁ embsdHMSPOHO Bx;ikr)@ssiysn el atti3ity aﬁx taset @nd ot ]ﬁ@ﬁtﬂ(ﬁgéﬂhergd)ﬂ’ls
I ch transpqgsase br|ngs together tne expose
e P BIRER R RhAE Ract GLEM T s Ge memiBaR g s
Sdqoglce tl%ﬁeﬂé@ie%@%ﬂfel&ﬁ%@rﬂe RGith US208 A Q&b ASSfun&lodln the cell
transesterification reaction to yield a cqval ent

Pl R BG @ IPOIEIRENE PUSh ahd Eitanes l%l%er 9 g ptrmyisdglesriabloThe

k@dkef 86ldaR Be ﬁﬁérte@rlﬁfs thelPénbh@MSRRE AEBmbMaGGN BT @ hdother
thought to be nicking or strand exchange, the rest of

eReodPet exeopy f tdefst pRortiensel teniaseaizenc that st been mutated at
SRRAG B Ratidnb' R ifEREERR @O gé}{oné%bﬁ(ght rlécdi’ﬁbn?atﬂoﬁ”l@h%t
gene or protein is 5 increased by 1nhcorporating a
getad verssagd dredergetragadlinagnat lsacada e geateiprop thei protein encoded
DR o red G0 AR bl Rnrk B BR A acilie B0 BB AR it h
gl@reastd or decewh@th,me titeheute pra¢eis conhagt a tieranandgietty gbere or
anot her enbodi nent, the expression or
COI?par%o the natlvettgggnt gene or horml og thereof is
decr eﬂ&e@larbytratm@n@klmk iootgenest in banerianabich Wevegemegenkrally
anot her e od'. nt, a.l10 sequ
APl £ 2k Btk is ARt M5 bR nf A BB an o
t/efwor(belhthlmn(gran @anﬁbl&m 18sidtEfRe gér&r(e genepiSliah mﬁoracells are
resistance narker or a ﬁ'?‘ rwi se. detectabl e
gayéormed, iaganipgadivg fransiqr @ntcﬁ]éra@‘é%ﬂaéloﬂ‘ﬁ BIB%IWPOMOH
(rReRIED kAt (i1 981) Aldanéed MaRRLIBEGencAEI0E N8t Heie16ORYB&Tin,
at least a &ort ion of the target gene t hat has been
Qs BRINGET VG GR OHEin &f TpleiPBECh & thicerelys Rlsvdd t he

%?ﬁ@dﬁ%n thE B9 Moci®GOERIERL A e rehlhidAODNUL BRI ME Feslhgfﬁ'fbd
the target gene q;(/?Qnot encode a protein, or th

prdousifind éﬁ?@@  etigly (3008) Mhotesylairopapees Ada'gpry@rww&ls @erd
baG Céflﬁg phmEHABL, WXVYCBEHBSPHE%H%HJ Blo i drE pERSr

I ncreasea or decr éased e nmutant protel n can
Adtoaataveti, ﬁlﬁtén@wtremmt\plaﬂlyld\m@hhavc e ek eaplicasion hegingen be

E%gt,gi;t% at\raﬁ%\}ﬁ{n%ﬁ@%%esée 18R P55 d ?ﬂ% %ﬁ‘a&gy]&(latg§ 11111 g the

ave e en genera
Epprawlaie. an@pietiesda 200 it o geins mel anlgelﬁim)l (Enlencsahat@Nﬁzv on
{ éo?ag{ggctﬂrétlgl%no tﬁ‘e a(n\{lglo%lgs[aprgs%pnta?i]y ncgur%n gr?ée a{ sgl Cft Iscar e
recomblnatlon event (Snyder, L., W. Champness, et al. (1997) Molecular Genetics of
Bacteria Washington DC, ASM Press) that leads to the integration of the entire DNA

fragment into the genome at the homologous locus. Further analysis of the antibiotic-
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transformed via conjugative transfer, chem cal
transformation or electroporation (Puehler, et al.

W@ 1®843446dvanced Mol ecul ar Genetics New Yor k, PCT/US2008/061483

Hei del berg, Berlin, Tokyo, Springer Verlag), an
origin of replication, such as the vegetative plasmd
25 replication (the oriV locus) is excised and the

F&ﬁﬁhmengtoty@ﬁ‘f)f tflﬁgﬁ@&%ué Egkllldcﬁ Aueichs oé‘cqﬁjre@ Htrthtt, i&Hed
Sanbr ook, et "al %1 [ ecul ar clonin

ostoir 8oy dipgnesia P RfMe ersg@iNLi lor?. Quirke, +@@919|£€Bor\
R!ialfncal Qpﬂ) ﬁﬁ%éx&ﬂ%ﬂﬂ%%?d BROGS 1%&’5 .Fﬁfe?éﬁh ast (W PCR

terna anti biotic-resistant asm ds
arir@bt&areg}glslgm@lt pmh@ﬂly@ud]ze@ antshle theugl‘éﬂ reghfnt that was used for
n tl e e r
Ehle%?ﬁstr%étgﬁtog 91% %%:BQ 1?1}]0%? al‘?‘c{ one %a?h?agidgz%% %gﬁlggl?ecljggfgg%
ﬁﬁﬁnmbackbgnea sztcmsﬁﬂ W@Rmrﬂqjhﬁnanon@ﬁ Ithermézs fiapatntgvithvhon

th t th t bi bl h
tttrelat ol oA bRy i e P Y B oo
Wis dchargineths ,corettct a)lcano(nm%)ba&mhae Chﬂoﬁlbscﬁﬁﬂ €hé pl&n@tfype of

acte i a Washi ngt DC, ASM Pres that | e to the
g L Drviciar Pk e 48 TRV aps sthbe #1808 ¢ ho
pepiRaBide gl ResFHoRIRYSInpReH R. J.FROMBRRI Rk Prdcddtics--
the antibjoti ¢ 27 \\D 2008/ 134461 PCT/ US2008/ 061483

AesPeipft Mapyal LAGSRIEE Ho ke -+ Hid derdier begerpgoratory
kRogk-out has occurred at the desired locus is e.g. by
di agnostic PCR (McPherson, M J., P, Quirke, et al.

( 199140 meraatovourta aercr @ 296 kBRRKH UNIBWY Vst ¥ 2 texpespigre-
E&%Nl% %bﬁé’onpé'u%ﬁ §s) t'he E@Cﬁ)l 1@15110'01@ ?ositacﬂl% %3 e ﬁEérﬁ@ﬂf S are

e5|9 one dizes outsid reg i on
fheaniltom st 415@88%) dPWBa éa@m@mbﬁlt%rﬁ@? 2t2h ) hgeweess

R B hom DR R BN G A B g Ame and
h@md)lpgous aetquoltceséarné’deorﬂ\jﬁasﬂnid{gm&mam tasitiiefor OOV ect
fﬁQE%tItOﬁ Af?ew?r nsE nO?EIOA SRV SRGSd S t I.S i’)\fllaltttl?]hos 1t 13 éostﬂble

gene gshoceurré
tocxe&tu fonmtelgratnbe ofxhe plasmﬂlmto Ireahmmoreme dtvd° gh smmeWm of

gft@%é/ss%glg LS taé‘%srailt (%g? ét‘%‘e&sw rgﬁqngaénaglgp event resulting

&l et fe@(ﬂtﬂtm’neﬁbﬁen(iiﬁg 3P S$dBre tid sedorid(r'@&)@rﬁ)l zjnaﬁblﬁ)éx%lnﬂtﬁke’:s %dace,
Pro eoni Ccs- nual . Spri ng Harbor,
it whFiig e Ot D ey et AR o
adpyerrart@nd oute to generate a gene knock-out is by use
of a tenperature- sensitive replicon, such as the
pSC102theieyiricatsh 13y beaipdavelpprddo gbiRit ¢xisrsiphdatticulgr gene

gﬂd@ﬁ@té tF@ﬁexaﬁlbleakNA(lﬂtgﬁa')enc%qm%j pﬂlcmtﬁfﬂg‘%hﬁg){nterfenng
71(9): 4617-22). The process proceeds by honol ogous

REAORRNRE hasbeerorsaaeively dgeteped o radudsiop PSS GHEMgHPXPression
BRI QA %?&%&&EP @ﬁm%a?sfa"ré &@rtoabuﬁle%'nééd%h RN AHBREALULS

senS|t|ve rep ication. After transformation
ofn taiget qomatomicdtainynnBNAR oralggiiadgsion Ak A hig glte, phponjagon in

I .
GRS B TELERL- i L Lok il

h(bme;legcms gmee@ﬂRé‘{f‘e go&tulgOarCrddecrdsn vivo & HleBordiRNAs which
Hée(fl? Iae i3 Brls %P %Y{%f‘m elf]f%cetsﬁl otnI 1ntgoduc{1 10 ! Houb:le stra%(?edlﬁl\llgs get

ere t reconpi nati on event
pﬁbkmdph@d@ 25 nucleotide siRNAs by an RNase III-like enzyme called Dicer
(initiation step). Then, the siRNAs assemble into endoribonuclease-containing

complexes known as RNA-induced silencing complexes (RISCs), unwinding in the
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the chronosone will either have undergone a gene
replacenent or retain the original copy of the gene.

w@ewen3gsr at egi es have been devel oped to i nhi bPET/US2008/061483

expression of particular gene 25 products. For
exanple, RNA interference (RNAi ), particularly using
small interfering RNA (siRNA), has been extensivel y

gevak onediries LeAUe ﬁlb% u%@’%ﬁie'tﬁ@ RS t@Mﬁéﬁén@ﬂy RRf &
particul ar gene prod uct. si are short,

tolsptles, sthergrbiydlqarpandsicatayl thescaghate Rl\@awffpmrgséqp) Cleavage
S SR DS A1 ASAL S SR g
RNAl sudpreswesssfule ued pe dsie@enoéxprdsgoBth dramolyed or@msms

B AR SRR G T I O D Ruibe®).

plooarial extidavid pcytpanespmdo ulbiteeand toraamotdien RMAs  get p rocessed

into 20-25 nucletld Nase
enzy iyt R RS B ERES it i ces n
si 6P¥AScadigeilcent sl eador gchonuchvare fcmgaﬁeauc Miutddion, for
Congclé;x knovvn as RNA-i nduced sil enci rs})% Ie es

a te mdl‘fa?t?‘@n?sﬁs eV DOV 4 gfu_i[ oac es focus
Bk lg&?&ﬁﬁh%@ fh88n nERGRSH chrbifsSthAR WA 5 Eﬁoﬁﬁ@i ghose induced
subsequent | y gU| de the RISCs to conpl enentary RNA
Rf<aer 4 cheipigdle they cl eave and destroy the cognate
RNA (effecter step). C eavage of cognate RNA takes
pl ace near the mddle of the region bound by the si RNA
st r andoeXDIRMAN has been successful |y used to reduce
gene fgxme @ﬁﬁbc@lﬂeﬁtnon% of ﬁffokeet'élﬂéepgen%rlg A ROReell Parl M&gﬁ&tg
zebrafish, nematodes (C. €gans), insects (Drosophi
hﬁelnahldgls:@n@m) morg [vegiens ithat er@ﬁd@l&h? fagget gengFaolgohes, mic e

A [

B g S8 R A AR B ORIl L
meh@tilmgltfthah@t eghlcio dioddicd by amlgeun@ep@mo’d'ee cdrnitergesgehor

%%Fﬁmg n}i‘él é gi,noé-]XO&;I}%%S eropn%]ée?po t%ef‘ ﬁéstt gelfjgen E ed
appr o]acahetheﬁenﬂmémib@t one drireorg @ngtt gtricoim thé hassamihsrrnodlﬁed

tati.ons in ¢ somal DNA suc s t.hose i nduce b
R bR E Rnt e S TR it R B o A e oS frent
@r@aeeafgermlaﬁbﬁ@ tb ah@et thgamieBy o ket froshseC®ich af amlti@@r can be
noairril e nore vectors.th
D st motegup Yist PEise SSbriaon ak e iriy: £ Sk P aar e
ket Bhelonh B8hoI0E BEMWAArSEt EOR. ARIRARIIOGIRIPLI.D Fefdto a
peptide. In another enbodinent, the host cell is

Pﬁ}fé‘fl? pddmgleowls it @iserpeacesPBRISMEptapdp ablepsh 2 geitiop ahibe

?%élt BN 2RYitigd dhdighiB oS R BEMP MR R RMRK R or b GeddtBathOSt
genome. | n another enbodi nent, one or nore target

g@cﬁé@ ainrlant@lﬁ@mﬁ&% de Erkqryotiesagan;se, suglarmipterigang RNAgan
BEEsRd1l 1%'&%11‘{5?1@1(1@%? ah@@iynfengso&égcrﬁféd 'fﬂlhéngn Rl 1nq5flreaA et al.

target gene, such as protease inhibitor to inhib
1983 )aheating i3p 1 3¢ff- lhﬂﬂaiﬁlgectabr(i‘ﬁoéhﬁenesgubhvehmmenhl%i)tl@ﬁ

‘Z‘GH‘ ERRsniAl af‘?ﬁdﬁ?ﬁﬁﬁre'ﬂiﬁ&%%r?%ﬁ Rag; d b K§s. %?6%59 to
expression o target gene, a’cofactor o e
Carnegie Institute, 6,573,099 to Benltec U.S. patent application Nos. 2003/0108923
to the Whitehead Inst., and 2003/0114409, PCT Publication Nos. W003/006477,

WO003/012052, WO03/023015, W0O03/056022, WO03/064621 and WO03/070966.
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target gene or a honolog of the target gene. Antisense
is generally used to refer to a nucleic acid nolecule

WORMR/1344sequence conpl enentary to at | east a pRCT/USV0%1661483

the 25 target gene. In addition, the inhibitor can be
an interfering RNA or a gene that encodes an
interfering RNA. I n Eukaryotic organi sns, such an
' nte rf}glhmglt(ﬁ‘% £l8he RSt PR i or p@lgtﬁfef ﬁ{e' 1Hﬁb%}l'%a19 rfora

I bozyme, as described, for exanple, 1n Fire, A
@rample( hzggagptlﬂawm cQUERe s2quence Eprihastatget prptein Thg mbtbmr

CEES 0% TR Eh 0P HERLe 43l &) phtfce Eifer & RARY finBhod!

610606 ¢ 553hd targ8Opr@ainrie tiedoptnBariekange, pBot&RS jrd@gtotsean

R Rt PR ERRERY, SRR e P BRCS,  on

Rigs tatiWBEBLO06 4,71, 10-RED3d DD RS Zhy MEB81n) PBBplgramidon, 3,4-

e e S T R AL It A R

bﬁ)teamh]ilbitorp holedicth dentiiep o the. ThEh@averbbebisdlated @adyariegrof

LB RSB0, i SRS B o

wv%mldbr@seuﬁsmév@glmmmbﬁ&@ oPprOBUGE pRvEliting libs@hte access to
i ndi rect |nh|b|tor£ nmol ecul.e for the target protein

fhe aptivs sHe dyrougpsierighingpnes. TRsibtigA e b GRS @righip fram S50
ké’s’ﬁl'ué’sctg mt%\ﬂlﬂé’PaEcr@ﬂtc TMASsiP@hBitodrtAsH @ Ubm asiduARVBF,

Leupept Bestatin, Pepstatin, Benzam dine,
alphgp1 élﬁféml Hf%qlmaﬁ@Inh@ﬁtyﬁoglteatar%tﬂ@br@éqﬁhmﬁhc@zswpt 3, 4-

EﬂoﬁaliﬂsQ{f %esa%g %Fd [bbuﬂ-ﬁ-%lly%gal A %acgé%uﬂ-lg%hlch bind
hatural |y occurring protein rotease i nhi bi tors have
preeinhibtl erest rpteepesrqugh a mp&ﬁ@ylahﬁwwemsmsol ated in a
varie
o ant o e A ARV ITENA R BRELA e QoA D Bt o
s dugaell rTreel\lmqlss bir efansﬂdfutlbg amﬁtsmsiforrplmgteelalsﬁmc pnéprekdry ety
ﬁe%ﬁés & ttlvel9cq Se§<0 te%oustnl?lgle%c;t 1g¥ gre etlﬁ< ! hr aé t rels Cean
DREEY THEITOST o8 BV §°arss Yvy va fom
B0lude hplrid/emcsle (nedlgteBBﬂ'ﬂake Bﬂvuum@hé’ajhene a&tdlamd'frayﬁsqtmn

ibito to 400 | du
Ll sk SO MR e kgl ST ot pa iR it
ﬁiloaﬁ“ﬁd Shees iljlcﬁ g@if@&ﬁ?mplﬁ Frﬁb(ﬁﬁétBadellﬁovlri]lh&s mlcromjecltlorkl) arlld )
a- macr 0 in fam £e. a-2 nacr obul i n
SRRy PE Rk ey biwGh SR Ge TR bk
melieeyhptlkd, badereFIdRMDIaSMusiANWaK QERDEUS, MRESGEctOh ahNA
construct can be transfected or_ transforned into the

Rlsgtorerfipn. Teehrpiey (e glapigrang fogpdioa digllg Agepacterium mediated
b ARS QEMNG LUk YO GaRBE pRSRIET tiRtskeh or 661! S
respectively with exogenous nucl eic acids are wel|l
RYRsNROJieetileshiglegiraporatipie SHcremrctiomindpedy ofhclyna shyedingadiated
[ﬁ?cglleatl"ﬁéjDNEt c%ﬁ %e 1ﬁé’1le %f %ﬂbm%ﬁﬁﬂt lﬁleﬁﬁq'cﬂ'&ﬁg relaxed or
transfection 2ca I ci um phosp
supeysp e %NAaF@rdﬁi)louS\mqhaiqufrSrffmetmmsmtlngpmmm@lwmaplﬂw sagsiong
dj

g;‘%% fcl)({/#a‘\suéét%&? 2?%02% |Jcl)%EIZ 5%Jl\g%lt fr.g[ogio r at [ on " For
pr okafy @?tprfrzssnon amfmﬁwqumg,a torgettpencures cobamceme inhastor
Bm%raéof S9g s,tru?tleci’“ eades %&‘Beﬁow Bag el f‘ésm t Qénot'?uc%‘

i o with ST P eroing et o 4n
ebre@isingphy &ttérolo gou'ﬁ@&henn quplﬂypfepﬁdemf antereftr Amsdxampiat thon
consJ[rucg[is can%r otgl?lcotng ror lr'lnrgren%an oneelcrilternal ribosome entry site (IRES). The

construct can also contain a promoter operably linked to the nucleic acid sequence
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we@k@stisgpbr at i on,

25 transfer, such as by A tunefaciens, rapidly
propel | ed tungsten or gold mcroprojectiles,

gl ycol medi ated uptake. The DNA can be single or
doubl e stranded, linear or circular, relaxed or
supercoi |l ed DNA. For various techniques for

Eﬂc%@i%fg QPIEésE‘Q HRONBE thaBrgehdns ’orsaec%facfo%f th@%&?%&’gé?ye K@M
et al. (19 f Processes IR E’nzym) ogy Vi

savioB gzt lew amrte@nqu élsegﬂr@ﬁ BN St mueme éﬁl@@@mﬁgs,&ntndn@@tr
e G

SR L P APREEE B L i, DRLERL TR E R i

d@mgnsmmcttlsnotclomds@ mgorpbletehetb eheoiebgl@m@Nﬁr‘ggn@nm thgrvector

gfgicXﬁ))? nltaciir?s aﬂeaét%‘ﬁg ﬁl%ﬁloter F%ﬁlegt).(fﬁ%ldl%’o 1Vtoh‘t%e &c?&égcrl(ﬁj Cts
an one, | n{ler naP riposone
snences ﬁﬁe@xpﬂeﬁﬁﬁ)vecﬁﬁh@n contamitselacthble amarkal squaoet Aher a

ronoter o rably |nk 1o the nucle
o bR ottt S GRS Dl S o SRSy
ancb@rrtbiommaiﬁndﬂﬂ@sﬂe@,r glaatld@mfﬁed castractcaihde ﬁIQ;E‘rt@iflntohlﬁd can
et gene, a mutant versi.on | east ortion
s D31 ot g o et unee BinsBttnseni co MR
bavhdrial &k, s0éh dstre fluaegehs GaNeoli, pbdsesdmatrhar@hyliantchils, such as
construct can be pronoterless. In cases in which the

E61%sgeileyof Pleat G§8s- desi gned to incorporate into the

cel | utigrcoRMAYCOQA B8 BrephiB@ inVR64@4nce Vith pRICEAL] RhoGARM B AR,
at | east one pronoter elenent. In addition to the

Nadouwifeements cadgnsrabied, mﬁ@d%ﬁ%m&@mmﬂ%dﬁwsmed

G R T SR ERLR lﬁeﬁﬁﬁﬂﬁ&f untiPAY 8EGES conHcht hEXRER SRR,

constructs can further contain sites for transcription

Vaiigusanqdficationsican baxmidarto thegaaicoee, kd Blowdperchiripingalysis,

§§c ST 1d-gﬂtgf dag&{]5 r&b%g R Qi Wk oﬁsa&ml%g 1ﬂt1%§h%eheﬂ deweﬁ
nd can  be expressed i n any prokaryotic or eukaryotic

Aeiv:ir;ous stegaa,dﬁngqtmbunalmi S¢quﬂmc111@;| amplifi@tipawite the pblymerase

el flu

aln I%?CUOH pr1 eﬁ repalr zn vz ro ﬁc’lut 6515 |eF ca%%lf ierﬁllpgoﬁ?(f %éq%?slssless’
]l'dn eheoncnﬁpdmmn of amtlﬂlxelcpemme genem ammloegitdanclectiontfdrtors will

rpcesses kno n t par ari ou

B BERRR S sl % e ap sy G BARRRE D 30 RE.
G,E@(ngﬂa; U.$3ai y%e@h:emﬂ%th e, BBl plﬂil@ﬂae@ldfmimem ursoB);
t sjire nstruc as . 15 Vari ous
ALY Rt 5 Bl ARG ﬁsaaf@hat“ozeﬁr?ggz@ﬁ nce, to allow
for regtdohficOdin®Bplepsred usin@XBdcsdri@Nveciod @mdlidinCaproRdy @fc
probes, etc. Silent nutations can be introduced, as

Erpliation SYStoRy. e\gapt) RN Epognizable by amrakapyorin ey &y B |

SEOHRBE RS, ARl hik&ath UMt dtReenP BLYTES AfRer 6 Bl
reactlon prlrrer rep air invitro rrutagene3|s etc.
€04 ASBIEOBAEN BY @aplomdowh§b 641 befrgmoYadePrion G RERsIugtaIAtoShe
ﬁ&‘i béﬁ @*nbéﬁthé @édtéftc%ﬁkﬁﬁn%%beéonaﬂfét REGRL %%lgie%ae ﬁ%h@ﬁi
factors w | l1ar to those of ordinary skill
ﬁmhpmaramlatect eech ag bg deletwn G L6 SQuendess | ingagizationgor by

P
Ertrg clr% Iﬁlitit%é g ff?%i&%S J(}l%ggg elqﬁgnclgsgﬁ@o %m@%olg ouQLe[queﬁ%e In
EFmeaﬂmingmnant Reste@eicdene donzt'r‘ﬂct 28i7th¢ h@ad)ogousThetcinonstmetce
fg[ﬁ(i/ or %%%Br%sgsb l“rlllsvlgg Ir (%P] rglfa}é ?rr rln'%ll not %g%rgcl[%er E[)hlerégllntyo IOP ﬁle
smmgammabélanhy 51} qnbmkﬁemymidlrmenc e]hdy aseu«ﬂhseﬁﬁatlé’ expression

vectors. After final manipulation, the construct can be introduced into the cell.

31

m croi nj ecti on and pol yet hel BEEUS2008/061483



10

15

20

25

30

25 fluorescens or E. coli. A marker, the sane as or
different fromthe marker to be used for insertion,

w@2amshadenpl oyed, which can be renpoved prior tBRBCT/US2008/061483

introduction into the host cell. Once the vector
contai ning the construct has been conpleted, it can be
further mani pul ated, such as by deletion of certain

@gmgmﬁgbnd}tgogﬁarl zation, or by introducing
nmut ati ons, del etions or other sequences into the

homo! Bigoull esadiieenditions for 3o hepeccBndroeibed mercintipddudeghyget
%f&ﬁ f&c‘ﬁﬂé&! %}esﬁ&gofttﬂ@ BRLESQhO2QYS atHEaEQI &{e% G Ik Yhihy
%x ressi on vector, nd may or
fmyt lnmt a b@pumude of ¢dhlet1®tmt)r old/ayfthat Wblch§mﬂ3atpﬂr lormxeation of
Bl S0 Bea bR L TRAGLITRR, 1 AL B SEPALRIE
bathstbodimentain wlach lmbrab&metdatlomtmemMdedahdi emBAdivdts in
2%0%/ 34461 PCT/tL%SZOO 061 83 Cel1 %j g condtl tions
FRED QBT DG SRR EOS S H%O £ PRI OKSls Provaf aintenance,
desarferoedttiar & the popalatices dfhadt celivhih afe afag ndaly bap&gormed at
ression of the protein i nt rest in at | east one
A T DA R AR A ST e
Gietultgncbtigy, @S sale /MU Olimiteipdy Mbh@hbdr a€lliffeteat @pulations and
fernmentation of 5 the expr essed pr otein of interest.
$he carasty inegrey And erenyliplpporulinphe tosisalls. i Tp opgamRodimpenty

Rt ABAS SmbdlutMiaS e ké1b@E Brorh 8MOBNEH th&@ita, InSni@APMOYiEd
and enbodi nents in which other, non-fernentative

el mipes! sbmediar & wwpicngalpdingno gither » ripimebRedieE or a
ﬁﬁ%ﬂ@aﬁs%m ﬂtsueae@fmfsm aRARY 'eﬁbbcﬁﬁl%ntoi mmasl &l is
In the array my per for med scal e. However,
Wﬁ@lteél Ay at |amtber|@mbg4hmenfom9n@rral h@l@tm & seleeiescr een ed
10 si

nu mewg¥£%ﬁ @?{?J d}eéncto}lggﬁ% at ?rglr/}\gsa hgnlgﬁ Efh e tdgl%g\%{ltc{l/ Qse 5
giuowye asncrose st glpeerdli I agpho pfi narterad ndts oficdmostludee k. ks M9| n
%nﬁlu%tnpsg:glld it r?::a;ia %18{111%% (A??@%n@?tdaws AN Edufljglohrrlgl}édlum (seedBD
Dhavie &akS Shndidi (rtéﬁ:b)an J1Bucanttl heg). @l’rds)mahem sdlts @bddne make

salts nediumis sel ected.
TRt bt R P s O Rt Dok bR e it PR
sehesilugdulfhtd oyﬁﬂor&i’épﬁlﬁlgfesﬁlmmlﬂatﬂ”eﬂ’ﬁhbéﬁle Jend ehed mﬁlafa%SS
Ium.l1.s medi a consi sts
Fﬁcﬁéf %ﬁl"lglal“ﬂ?“g% E’O%t %’rdo%‘ﬁjat%?z}]rl@é‘ Shert 2878856 2 and zine.
S WEQS R nitSdbeh ASice, Qich @ y@@crnel trypeofd 'aphies a@ddls, 67 zﬂﬁfaﬁ'extract

salts nedi a_incl ude e. medi um Pseudormnas

iraeslided (parmineref sylts H@&wn@, haﬁtﬁﬁd MOARATEITIC HEBESHP SRS Usi8D
HavhR nfayEe Mg Rbrh afndSS Q)g lafmbnivRRGlts, d§ohd adBbnia, G
m neral “salts used to nake 20 mineral salts nedia

BHePusE M diEss & nsefpised miperfat %‘Hﬁ BRBiNE, Wil cgntainghicasesis iihn
ﬁ;cg Sin coﬁﬂﬂgaﬁ H)rﬁlﬁélllaf a8 mBlia Crmnﬁﬁdl %dla@g Ql@&&dﬁrtgln

Pfate or chlori e, and trace nlnera S such as
tmne@:al gatisehdl e cirben soprsediue candiecdsupplerhentedswidt, cigr. daw levels of

GRRBGEids %gﬁﬂﬁg@%g %ggr &ﬁd? d[}&tso{hgﬁﬁéﬂ feddlafd ‘&Q&I‘at very

source, tone no acl
yesstl levdlsr act, i s i ncl uded in a mneral sal ts msdl um
| nst el% one bodq Idd:? antbreo areﬁ%%’i%cﬁlelc%mug’neeglts% ted i

this nmay be gt ed"t Fom & g0 niumsalts,

dapled hsloalﬁmmompommds can be added in the followmg order: first
(NH4)HPO,, KH,PO, and citric acid can be dissolved in approximately 30 liters of

distilled water; then a solution of trace eclements can be added, followed by the
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salts mediumw ||
carbon source. I n conparison
m ni mal medi a can al SRCTUNL088/661483

gaseous anmoni a. A preferred m neral
contain glucose as the
W@ 0oaiisgsal salts nedia,

m neral salts and a carbon source, but can be
suppl enented with, e.g., lowlevels of am no acids,
vitam ns, peptones, or other ingredients, though these

%c@tl(ﬁldcqgg aﬁt‘foéﬁ@ l&é/ent %Qchrﬂs RjcBRb N ?l\Seﬁ"ﬁen hffer QBR sterilization
enbodi nent, nedia can Pre ared using the conponents
éWl ¢

(sl ascht ppproximptely 121 Ka). Fhtionss ghepresV g dpé thivniaet
H@Ltclaﬁ bg (!lcigﬁ’ V&Jﬁ@rg?&ﬂ)ﬁ at af) r6)§ ate W ):Aﬁ%%chlé@_%lp%gand

citric acid can i SSO I N "appr oxi mat
hqueewssinghonigl Serild digdledaatr 9antth@1'beaadéeﬂ tatailjost tf initrhce

SUBEF Tiri g BROR0aE

sterilization (such as at a
sterile solutions of glucos

O, B ¢

agdalle fremchrias sup@lerdsidh 24 Blerckhen,

}Q%IC%?S a¥pc0mm

I'on of an an
after heat

pproxi mately 121 C.),
e MgSA and thi am ne- HCL

AT Sam

Calfle bevagig@dompaionol of pH

-be achieved using—agueous—;
(Qmpencay t hen be added to

at approxi mately 6.8 can

adjitipd goncpntratign + ; g1 5 yol une

KeL,A3,L mnus the glycerol s

chem cals are commercially

PEK (23 L), The
aval I able fraomvarious

%@iHP@ts such as Merck. Taﬂ}péli. Medi um conposi ti on
mt—tmtiat—concentTa 91y TKH2ZPO4A—1373 g1
FﬁlﬂlﬁﬁgﬁPm 4.0 g1 CGitric A.,Id f 791 MSHA-7H20

Mg8@4—]ZHzCFr ace net al soI uti 0

nll@llm 1 Thiamin HA 45

ucose-—H20-27 oam Ueolub—N115—0-1
W{”ﬁci’meﬁ%%‘ftwa sol uti on I\/gSO4T67ﬂ% 19.7 g 1

GhiugasecH2O 770 g 1 NH3 23| gsmididce metal solution 6
te 1.5 g 1 MAC12-4H20 0.8 g 1
222H20 0.3 g 1 HBBEB3 8125 g 1 Na2MbO4- 2H20

Yn#Rda® Ueolub N115

0.1 ml 1"

Feeding solution

MgSO4-7H20

197gl"

Glucose-H,O

770 g 17

NH;

23¢g

Trace metal solution

6 g I Fe(III) citrate 1.5 g 17 MnCl,-4H,0

0.8 g1"" ZmCH,COOL,-2H,0 0.3 g1
H:BOs

0.25 g I'' Na,Mo00,4-2H,0 0.25 g 1!
COClz 6H20

0.15 g1 CuCl, 2H,0 0.84 g 1" ethylene

Dinitrilo-tetracetic acid Na, sah 2H,O

(Tritriplex I1I, Merck)
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CoCl2 6H20 0.15 g 1 CuCl2 2H20 0.84 g 1 ethyl ene
Dinitrilo-tetracetic acid Nat sah 2H20 (Tritriplex

WO pdog/1845ck) 33 WO 2008/ 134461 PCT/ US2008/ 0614B3r/U$2908/061483

the present invention, growth, culturing, and/or
fermentation of the transforned host cells is
performed within a tenperature range permtting
survival of the host cells, preferably a tenperature
w thin the range of about 4C to about 55 C,

i ncl u@utheepresphugvenéog growthecufturing aﬂdéqrdemnta(@h@lf theyr ow, '
?{s?dﬂng(g hc)s't cel],% W ﬁe 8%[]% w&lﬁﬁ]g tqnﬁolélga'idrfg ?an% %é'?ﬂ;*tmgasurvw 8f

erment at'i on
ﬂleﬂle$tr¢elﬂmpne&g@hda tempetatvee W@I:mn teghigs Oéﬁbquhé “(proabewits5°C,

" n Iy t’ " nd
BLEDS L GPLTER  H cni L o
Cuitore&h anit "fﬁ’ﬁleﬁiatlcbm ¢dnds' lfarm:nt]"n'fermehduﬂgl Yoy, usédyhareih it regard

t h bio Wact.i |
B uo DR G B s e D R E B Fo 2l DEhhE e Ghd
Sfeabeasation" withimh tempamuedi rivmgdiofi gbcand?Oto about-55 &0 lishgivegin

cel.l is being nmetabol.ically sustajned, the | er.use
G itone T I LRGP Bt R R Bt T b it
alPorth RARALGEY, as WélBashasibei€@kta®s Of witibiea Asr-&yidsizaull/dr e -
grown and nmajntained at a suitable tenperature for

ArrgEe o Bueresretabnlically spstaipgdnthe lafigrpse 9b thgdsrmy ey’

B@H@@fn@ﬁ}iﬂi(ﬁﬁv@t@tﬁ@%rnb@milﬁt@ﬁidnkéf"Se| ected based on the
known growt h qU|renents of the selected host cel

Pr ef eTlmoyt ceHwﬁ MRyerrayshedd hneown fahmaigfaincd et giiieblee
meﬁaﬁé foft Wbl Yo d mgat%éawyg@ Sud nd;rl:h%l gr%ﬁﬁgr;lﬁgam&@e

culture 1s7incubated in a control
h@mb@qua@ﬂ}sa@iemé based po thegmown Bropth telq@lres@néscqf dip selepted host

peﬁf qfr@feﬁﬂl?/ r:chetersi,fgt ﬁsfhﬂ%ﬂpéf't@buwlterﬁ?{i] Eﬁﬁaﬁérg}'%ﬁg?&ﬁse

protein o pept| i nt erest
Dﬁtée paTcmiet tlho nell aultoens mohthagd ib @ c@Orofficd COb/Ne humidity suitable

V\ftﬁ‘%f A Fgléc?e@ c]epsebe%]re % '%‘fte\r/ (tz“rgl?c’s?ormla? on wﬁ)ﬁ:“ {hmh%talgatﬂ%%ous
pmtenzooﬁgo@lpleptrt@ olﬁ umwht tThe huimeinye)f ﬁﬁhﬁ:uhﬁ}pnb@cwlﬁvﬂﬂ’dﬁd

ze ev atlo | ection
Bitidizs oo PHR he il SR SRk Rty "R
IAII’ternaﬁ}k%[}I, bt it aoﬂmtnh&) doasdllieehinsidity, ithel \zeaﬂls nS@rltee:bmm with
h cent gy to contro% lgJogration i's based
R Of étos‘B’lng’&lF%%IV"‘P itk SeiFction et thedacupatipn jerperature
GQRE@ Prindikilyoibod Akt M NS (B hdshee LIS alilize@ UK &bt ioPtht Percent
vessel as well as. upon the incupation tenperature.

ity fOrF@nH%lrﬁVﬁl?Ocr%}loﬁé%/b"\?%fjr‘ipoflFW%%@IFOII‘@‘@ ©t Be yptiend
83 %ntratibn SROMIENDS NG CaLQOh thb alssQ8ls8ed 19 p&H th@

suitable conditions is well within the skill of the
geubatigp tegped@rie- fgusr e hayiditvimay yagy free sboyt Y thabaait §0%.

ift%ﬂo g?téiﬁi{d%ﬁfb%q tlfa%elécﬁﬁlé oRt éuﬂ%le E@ﬁhloﬁﬁs well%ﬁﬁﬂ @t %lgﬁ

to express a heterol ogous protein o
phthepst . The optimal host

Screening

The strain array described herein can be screened for the optimal host cell
population in which to express a heterologous protein of interest. The optimal host
cell population can be identified or selected based on the quantity, quality, and/or

location of the expressed protein of interest. In one embodiment, the optimal host cell

34



10

15

20

25

30

cell population can be identified or selected based on
the quantity, quality, and/or |ocation of the

wezpsasged protein of interest. In one enbodi NREE/PS100&061483

opti mal host cell 34 WO 2008/134461 PCT/ US2008/ 061483
popul ation is one that results in an increased yield
of the protein or polypeptide of interest within the

&ﬁﬁatl%ﬁ bl on€ W?@"sﬁg ih @n &Eggé'ed @W&f@ﬁé &Bﬁlnodr polypeptide of
enot Elca di stinct host cells in e arr

irrﬁﬂfrsemt it thy lmdteetlicompared torqibar iporulstionaaf rﬁen@wwwgrd@&@,@d

hgs\(ggnsql(thg H-Q}?” y 5 processed protein or polypeptide
ram of protein produced, or per gram of host

pr ot eTht indFeesed prodetion altqunasitely tchiobe aaincredssdlepe ofiproperly
B%S%S%Zpggte n%¥ gglz‘géptlldg ﬁ&é?a{n??tgp%oteﬁrp%cﬁf Qd 8{ %e? %la¥rp (?fqlolstd €
pfotdio the 1m:&3|a$edmrcﬂtuemdn caithBo boiar ma@eadd ﬂnvehbj‘cretqowratdan

| b nbi pat i
Pt S B R BE DB B PR ey TR g o
odll powepeThyinteisde droguaiotican alddbeanyicombiaatt@cblae eteaadd

ctive qr sal ubl e In this enbodi ment
R ol SndatresBl Rl lod byt ot &s R piepgy 1o rotein.
blemeleas@ﬁ 1eREIQIf @étTve @F saeU1Y PR, tethishtbotinenh fiRderaed,
properly processed, soluble, and/or recoverabl e when

IREreRedt i HMRIPYedn &1 iy 3ENst fodke Igye! phprateanqr peyPeRiidr desisd

bﬂ%d@d&@ R6pdRHoclsBE 5o RBIR Wndlok RRSvRIbINRBIn th€pofid &t  t he
array. The increased production nay optim ze

t he
Bolypeptighefyintgrestip expiespqd i pna oy ragrg arhperrﬁprs&atm@rof észsaﬁdISén
ﬁl%%ﬁyas’rﬁéqla&%e@&%l&&xloﬁ 1§ B{S‘ﬁﬂﬂi& fhe efﬁb%n@ﬁ@f Mecling use

avai |l abl e resources, or decreasin
p@qmsm oréertesanple, dgrr@wrrrg thdpprefrmimrshtuw, ieieowing therpsdiod.

g&%aﬁlg Fcrs&ﬁée%doﬂe&g?syl étﬂ@ré:gﬁﬁ en?n?sqmbﬁo N h%rﬁérﬂrl—n{ts ﬁfgecgmh

ecrease I n proteolyic ation o expres
plecbrae iChe inbreason erOdnttwdmmymﬂso batthd readttof @decrsdse ai proteolyiche

aad\éng’no H )ispres§edpi%§¥1 0.1 ng/m 20 correctly
cesse correctly processed protein has

an aninrone bmbasdlmem aflcasttdne st invtbe pirayt produced at laastdk hap/ml
strai

enbodi nent t |least on roduces 0.1 to 10
R Barreefiiyfr B caltla Pk ie RORRFRa Raihp mis o
'thgelbﬁlﬁi pr@reiat Ikr)ﬂ aBathkr e&hﬂi@dikl)ndﬂt At lead Owbstﬁi@rodwmut to0L04,

a t 0.5 about 0.6, abput 0.7, about 0.8, out 0.
B Bhcomelye bt o Mgy s EERABER lepibeddaou b
RSt @14 MubohtD. RRABGI 16, fIHAO6!T7 NBBIL0.8, BSout 0D aCledst &l V.0 25
processed proteln or polype tide of interest produced

B\ malcopreilytpresgesed profgit I 'ﬁnqﬂrré epodigpent; e ftal caueetly 1. o

Bﬁééﬁed I)te n%@%l)lyﬁéﬂﬁﬁé oﬁnféﬁgsmrod@tad B}eﬁ%astadh@ Wiraid 1ﬂ'@é Hﬂray
bout , _about 5 , about about

o st |t gyt bout S, 20l g Rl S ATBOTK Hbouet A

%zﬁrls n%f)nl Jit 6 n@nﬂuﬁboﬁﬁz R/l aboabsaﬁr%nﬁoaaw{ U] mg/ﬁrr Obut

out about
éb mlsdaongz%hgndrabgute?étlwml lahous dfmgA0l, ebrvb meﬁmlsabout

T B BRI R i SR SRASE oPECRE, T BGREYC000g °
albbedim@BYthecdpmunt @@@ﬁrecalb@mce%@%rombpmbducw%at khoabout

0 09 09
g%/ bougﬁi‘l} a%ou@l 5‘%? out §(9 abm?&g%, gboﬁqr 3(?’ 0ut94%‘4’ algj‘ou?ut
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 heterologous protein in a

correctly processed form.
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97% about 98% at |east about 99% or nore of total
het erol ogous protein in a correctly processed form

W@ 2009826008/ 134461 PCT/ US2008/ 061483 An i npr ORETUS2008/061483

expression of a protein or polypeptide of interest can
also refer to an increase in the solubility of the
protein. The protein or polypeptide of interest can

be prggues QV(QQQ?&%%V& Leebidih gm)(;lﬂ%pﬁaé &F?lllt@l%mcan also refer
peri plasmor extracel |l ular di um of host cell.

Prea ippresse inthe solwlity 9é e iperseie. éﬂle [PEOt§in §b]>QJ]d?eéU@ﬁ of interest
§a91' B r@dchJ‘aﬁldﬁed%’@é’r%ﬂr&n%e &?Aﬁ#ﬁpéérﬁ;‘&s e eh‘ila{%le g one

tar get sequences
medmmqu‘ehcd@st e H@Slr@elnpupq)lt’pe@ade on bewoubbms@elde The

%pel@ or do nlgt?dre frl)lrﬂg él?e or{%gotrg %?%9H§ {g: %%l? U Ie a}igr t
bs&[umemora;pcpreooas maasellsyptﬁlfleﬁﬁ)namoﬂlsmss&o&pm gravit y V\/n e n
obyei BRgTb apiRisha e et Bt Shs UPERHs notmascipjpred by
patdifudddiootat hﬁﬂwd:elﬂ@bplﬁklﬁmteﬂ)}OﬂVO(DdfndQ()]@GO x @faeﬁy phtmdpad for

Sim.la |ns st rotein
S8 imitne f bk ant Bt ERRBimty bl i pe B Sierishpart
at arhﬁ&lu\ﬁ@ﬂbo'ay%@tharm%l@&t&%sg( Sahdayt Mnm"wﬂs thet'the
10-30 mnutes in a buffer under physi ol ogi cal
Bk o5 Roh@ePdgSan Beowrecwaéﬁtdém@m&fu%@w@ﬁwea%é 0%4rdpe

P@odo )Péraﬁfy Wil sp@d P 10000 hifles iRh BEfferRh & pRILidbaeh1 MBSS.
The tefrm "inclusi on body" is meant to include any 15

Penditigae Inselukic nseiaips et wicpldes fan bei nrtaf avinclupke pedyreran

8067 5630iBtQmAL athe 'té&‘ﬁn "HelusiOR Ibm@ R{ nde t&ﬁélu@eea%
sequestered. |In another enbodiment, the o host

atiagellplap bedytcontaingd withivasch whesbraasedeata mem@br t he
E&%glgﬂesqlfas BJ&B‘?E g&erg(lgat is transported to the

asm or sec et e nto the extracellular space of
t he hlosmotbel dmbotlimeon ¢reapbmdi einde]l papuliteagirodones astlmcaq:aned

I? no&nt[] %f %Q PlaOE[erH? 3t 18{696(3%%%“5315 & %nsp(?r? ﬁtto Qlte Il?err{'lgésm n%lps cr%t%d %nto

asm C
die ek&mﬂulamsea&tdf melhoptroekﬂuhﬁme (émbodlmeﬂIOatr}@/sndne straln in the

th || .at | t t
R POBRM AR Sl DS in G iR gt AR R M hwey
leZodna&Q Wt lealt.oBe stedi@piodGbe®0Qrto 80 mige@leripllanit plotén Mohé

BT B a8 o apoed opsir gy T sbou

b 8asounNe osdt @ktabbit 1t Eg@l ?&Yplétsim@ ro&n. ﬁrﬁ%&tenl)o@lment the
east about

% gictein E@éq?aap%fo%@&% Fﬁterést REHECA D136 spst e In ey I
ngdemo m%ﬁﬂ’ Uk 1685t ABSUTD mARO W 1c44P atl %/g/rﬁlb%t 4§1g/1ﬂigéﬂgut
about 2 %‘gg , at | east about 25 reater.

P nesBlrabauid gy e eyt 7 meprel. RSP fhawi 1) meiml about 15
gﬂﬁleé‘tﬂ)upf(plq dat 'le%staat)odlt QQ%g/ﬁp Qf‘éreée{q Ir%%tengoga'ﬁnents

15% out 20% about % ~about 30% about
thognoniyedi perifderniabyotein 1Boduccdls @meas:s @barp 950, allsotit 078 Gdeut
808U 01 3RHb 95,0000 S0 S P1 o RON 4500
about or ITDTGO to?a rotern or FiO e
700 exbeBt S0B, @blant 800, dhout 546 N apme OR¥e ahpuf
5&2, 4SS Bf St Ic):r%%maolrsf)%lypep Céle 091n|terr]gs Sr% Ec%d.yl el d

At least one strain in the array of the invention can also lead to increased yield
of the protein or polypeptide of interest. In one embodiment, at least one strain

produces a protein or polypeptide of interest as at least about 5%, at least about 10%,
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of the protein or polypeptide of interest. In one
enbodi nent, at | east one strain produces a protein or

welgpdEsi de of interest as at | east about 5% PEE/US®a%061483

about 10% 36 WO 2008/ 134461 PCT/ US2008/ 061483 about
15% about 20% about 25% about 30% about 40% about
45% about 50% about 55% about 60% about 65% about

ZISB{& 1@)@ %Buta@% allHut 950)% %%ﬁt 3@% taQ&u@LtO%ea{tJout &"%’faﬁ&ft‘ 50%,
"Percent total cell protein" is the anount of

ﬁmt 1%, abputObay plequt e, dbaut ko, b 75°cedrigregser af total cell
g r I
FELSEDL 3000y BT R LML) 8y oML B
hose callds|a plervowingd of apgrega ¢ellulanplatepa Meitlgadb & tlierdstedinimetion
ﬁ%th!a 5&%@?& PPérote?n 1k wRRRELAL Iy dtrP the array can
rotéein production | evel of at
| east Injh%att[cplaaﬂdbmhmﬁit | at thestont yosoéelmopulaeasm tldd)armg/calri

AR RS BB bl i SR BURM B el 5 481 48R b
&baut) nRNEG], whbo powa Bi. £w1tab1wbmﬁ&€h1reabﬂg¢tof aldnt 3%Co aablﬁ'ut

ut 45C, d ab 50C
308 iRy G50 fadR ST Rk ebls Bublenb baruingd Ty o
X, eissut QUPCS Msues il 4idd a|B61yt608C)|Ciﬁ aln@hdalQhlts P&livpapki de
ex reSS| on level of at J|east 5% tcp and a cell density

pirtighlarfyapyeferrodherghadimengithgexprestipn pRteR Willibeyg fprgtein or
poyRptial é%(p?es&@ﬁ"ﬁ@el%ff aﬁ%ﬂg%zkglé 4nQ aBPUEns AP 6% ati1da6 4050/1v,€)
In a mneral salts nedium In practice
WEERSIE VS G &ithinst tempriatiig e ©f altO@t /Hﬁleto FBOUt 5P 45 inchsive) in
Q%&Qalfsggr}gedlu[}n the broth (see European Patent No. EP
451), possibly because of damage to or an
| nc r elaspéachﬁe ﬁlﬁerdqggumrpﬁyln@fargdﬁﬁél to ticencriples aigeriton fnvad in
i
Brdtitste Eﬁrog&h%ateﬁﬁ% Eﬁzs‘%&l‘%@ ngbbﬁ{ﬁlj‘%éa&%@ oE&ﬁ‘}ﬁ ?@?of o

y using a variety of mechan per meabi
@tu'tnelreas@eh the rfiidaty i he 0|ut¢c talldhergbramoTherare (fthik Swbsiat’ al .

%eéaegl mag §] 1110%‘21%658) él 1n a%gr t}(f) (0:1;’Z Ig 31'141*1:13151%3 %%t eﬁnea]%'thze‘{ at e
b@ei388 nZadyane liotlhdihg: whﬂm@Mrkes’rsemh ((99an4mhdV Baviegix167:

BTN S S TBE ST e pndrionid el P hipt syge092

Bolovl Seabipadseigy (Wan 26MBaheyly) (19e0)|Arelen Bprdsyisi Bumt 0f: @Bi12);

Ll oubes et a 93) Bi e 75:. 451- ants

AR Bacp SRt 0T Grotar T Eirehg Bt SunasE b
(4R QreiPEMEhRP BRI ($993) Bidelfe 7295 Msyﬁaatah@ thaBRak 141- 8) ;
fusion partners (Jeong and Lee %2002 Envi r on.
M BiiOPTote s <F1H@17© 3%8%5515“%‘?’ (19 @é%ﬁv@.opmws BIABE ¢
M&o(@gmpgj f Ion%lartne(rélg&gl)g aBll 262005 31pp BERRIWS ME&obio.

Acta 1049: Transport of engineered proteins

é% PORLA95Er; 951 ra%(melcy byspmenc wioel (Teawhe gudri 9900 Sichizdgd on
gkyl'l"%a b‘fc% fb4b% 3 %? rTré‘h%ﬁ&lT 6&n€&9§%&§ro§m§ Q@{hle %engl%lnf?

active proteins in E. aneyx
mam with subspueridpaahzagion Puthp brotmhas be@r3od togiredwengroperlyal

9530 T AL 5% L Sl

Purif. 14: 13-22; Simmons et al. (2002) J. Immun. Meth.263: 133-147; Lundell et al.
(1990) J. Indust. Microbio. 5: 215-27).
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WD 2008/ 134461 PCT/ US2008/ 061483 The nethod may al so
i nclude the step of purifying the protein or

w@iogpepsi de of interest fromthe peripl asm orPET/U82008/061483

extracel lul ar nmedi a. The heterol ogous protein or
pol ypepti de can be expressed in a manner in which it
is linked to a tag protein and the "tagged" protein
can be, ik dd rﬁ% Jli&%lh&&h@ &kp oOFuriBihd A€ %Htéﬁ'l af po(r]%é bidde
5 In sonme enbodi nents, the protein or E ypept
phm@reééﬁrore&w pgriglasper frml@zﬁtmélé}ﬂ%ryﬂ@ﬂa Fagkgterg é01§tpr<a¢1n
r

DRl bt B Kb @ HTnERE 1 T P b i and
thie&'talgpal” @g}t@a kardlgtpuvificq frpm tb&mwﬂa)r a?tttaeelbﬂar medla
subst ' LYLty
o a BovhEsibofRERSTRARRN R shilfeprlalL PRSFEL BRI B
pMMWmdmyeukwmbmnmamenﬂgamhyalﬁymnwa%hy’ﬂmamﬁfmham"awmm

Bt SR SFbib st ashtaf ShyPERb PRoERIBEbAE™ Sunpere
2% tantiAlp @uirespOdds t@the ber@iday acitvity eBstor@bautling @at&@%otan d

SrvpaRatie b Phionies pGER AT At BEAH DELt Fpuleoride o

péllydpand ¢ @epridss aﬁ:ﬁolo@&:ﬂ rf@l[@ﬁdn pRJTREEh&MSs ati@ieinsnt, 20%1
sone_enbodi nent s e desirable_ to produce

bfaﬂ%%tnrﬁféra@ﬁéf lepg abapy %% PG YK MoshPs{raadeay atb9ut 90-

GONRANES cHRPADBE NBE EMRs NG nBivkDréi€indr pOPSplillddsilpas
altered or Inproved i munoreactivity, substrate

siprdard paganpgpers-ekleyevendn gneeqnehpdisientspis may & derdrblp &pipduse
TBYlyp&eil thaf Ha‘é’ Eﬁté}ecpé&f i {pf‘o%ﬂcn%%&ﬁ&%d' 18 %eq{aﬁ@é Fiteinly
one or nore of opul ations of the array.
e ovethel b nléﬁr¢cb¢r lmpromdnmlnlomactp@ﬂym@ﬁttautmﬁeoe(aﬁclm ptey
G3R1188q Bleihf 05 E oly(;;%p'n ?%5&19 rBrﬁ%g) Rféh]?gco%ﬁ‘c?}&gﬁ‘éndﬁreated
targeted c npar oglca ays for particu
Eﬂommumﬁnmsfweh@@t@h@phhﬁ@ﬁ(ﬁﬂm@haﬁan be used to
S? gtezlﬁllﬁ do %rrglglraﬁ on of% ogclel\r{ Io% zolmeg? fad "%eC%\ﬁléE Lah b% erborgneg €
umﬂmlltg\/c&)despondlhgl etamtatd mgetdaiostnpsﬂanw hflologm:ias@yls foopotieular
or  nore er. .strains i.nventi on.
K@f"’u“%?eonglé{Peémﬂ%S Wy ??E\PS “%e% B 8%???%&0(?%‘%‘%3? HtPof at
| east T@b@d&ﬂve@(b%lctafb pkaéis br pc&ﬁﬁpﬁde&ﬁ%telait nhagaslo balilﬁplbved
40 2;% 50%. about 60% at | east about 70% ai?ﬁ
ﬂ%m Bﬁﬁftr%%mwedat? OP%%E’P“SB t StgEy R Sta”%‘f Ol
ﬁﬁEﬁtibﬂ mt% @tdielﬁsr camawdo@e@kmﬂe adtivaof M¢a@ﬁbbh\tezoef<e duiesnee
rived he substrate specif

'(%15% (%% at lepst, a§0‘6 69 ﬁ’o?’l%?l“'[ 3P%. b 09 ?%Fqsyabéwrﬂ q¥/a rbeus

E('j‘% A3 €5, IBf at18dshabeit 9391 MPER AR tived rB’teﬁ?(Lrl I tide from
kcat/K, 1, will be at 1east about Soug aboutyg&)
tCl

abish thesegaenegis dernsdokurtipo the sTpoRtc APRSIHCIS 0og Kad) i) 0@agltally
%@Hﬂtla?lg%?mlﬁa} td tﬁ@ﬁ&tw@ B%&n %%y&[)tl&r @%l@o{llly 1@{5}1@ qg‘iﬁé)@

assa quant i f neasur es tein an
b@fttyé@ﬁﬁﬁ%ea@@t 4094, myowsa%s @h@gt ¢, elbglptée%ﬁ hlagiut §0%, at least

AEPOLE ol 13m0 Db B OR RS A ulb Bt

ofeaqurasbépmteatemd\potypeﬂffde agtotiyand yubstiratt kpecificity (kea/Km), are
ek £h.8LPURRL ¥r QPLSReGE Protein or pol ypeptide of
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WO\RGsNBbi vel y,

can be conpared with a previously established native
protein or polypeptide standard activity.

pol ypepti de of interest can be 5 determned in a
si mul t aneous, or substantially sinmultaneous,
conparative assay with the native protein or

pol y peRish A enfpr&aaRly 1N Vitro assays can be used
to determne any detectable interaction between a

pr ot el astivipotyhsdistarelegalyroppispsed prosaiel opolpgptggstof inderepst
t
S SR, LM A Ul i DRI S
eoqyrtgsbslemnaamly Bbdyctiait ofathe piyem oreptdypelswc lof thetres¢ tandie 10
f. cal
ﬁggrln{ 1? %1 ilf glrﬁulljtg JTHEJH £u%”§mau9 alé"g%?tﬁl?erou Fﬁl};)arat?\it%%gs%g%lth

eration c anges
diemag\e@rotmnroadolgmmdcv |Fby¢xaniptm (pestre msssolcerobd m%g& fo

gtfl} 8‘?1}6 aﬁﬁgptg(gtggle é{ﬁ%{?“élr‘)mg%‘i%’ L %‘j’r& €l asy rﬁ@'{pﬁ%}éig %‘Flnterest and a

phes phobytvadn amrbxp:kessled thme aad subbmiy bspeen f:)tprd:stse}d RS ayeS

such as ELI SA s, etc. ition, in

SRy ShcTeratte DB kmemist oty e Geth 8 sy igeeion
ekt ieglhdeahy SeuRgicaBdf cAdrigkfirChanged, ptdligeri@ine@halegets! y
expressed ide in conparlson to

groteln or polyf g}
Ais ool BgeIng chmeecip SATEci Y. Fppsdn FBRiynChgRees in

RPN Ei SR as BreBiurdi®yIRE c1&doPhor&NaM@Rr b8l ex@LE6T hothydse
bal ance, change in blood clotting tinme, changes in

phasphadylatics abilitish aavikpdy Keecificiy aweyouclpss FIAB A gesays cte. In

b &R ﬁlevwocﬁﬁ‘a@% Aclde, G Xre InBt ¥hitddo Qarssa'yptovdeiéet S Sieh ?%_@ln
be uséd to détermne the active nature of the profein

eﬁfecmfylrﬁémtqr@legqyﬁly|enmreﬁrsecépr0telrra@r p&lﬂpm@eﬁwonaoaz@n to

FATTAAL YR-BIAS ke AR L Rl g
ékueﬂﬂabdmwbymamhenpbodemnmgonprMygsptdd@h%pmudu@@dhe
mﬁuglotn of Qﬁc’[ §a1% esgctﬁnsg I(E‘en a}l%,talﬂe n VlIrI'@X]i 1?1 VlVO a%sa cgﬁc' &f used to

e’ asSaye
dftenrmﬂm the dctivk nitercad theqmotbxetommimpdphée qsﬁ'lmtbtestrth:n Iallows for a

tid d I th t
RebRERE SRR A PR stk PR ARagR Lok pmbeh AiRyse
mmsrwreentterﬁénvalysthg @wtelmr@we@ﬂewrbmmw incdd 1daft@ne addily B

r ot ei n or mal | nf eracts. S S can | Cal A
e et iR COT R iosas e e BBy G A 5 it
sdadtoa bewd® @6 plotiMfdRIypepiiahil @ Afldchidtthad hd@tly il@acts

protein or polypeptide to |nteract with the target
h&mr@eln&ﬁaolwap@éﬁ etgh SUbBir e Aighi oErIoned Ak R Y g Bathwsay

HWAR Whith 8k EkivOProWid KortnBBy PRI Buchndsal N@inttdsi&8l include the
nol ecul e. Assays that can be utilized to determ ne

peRtoficombiningshapretsitn e aeibrtite Polgewe wplepeasditiopedat Allgy
%?ER&{% or f)(ﬁyﬂgg{_ifehto ilferack-with@he Bloet 191371%%%, aﬂii ddeberypol .

1858 or 'Shi ki et al. (1081 J Irmunol . 127:1044,

moelwan@al capseqaenceof (ied g@lactiinevitnthe pfotain pndIps tagggsmolecule.

2 oFSay Rl YUPRDR Afm AR B PSP R in e

ﬂ%b@bﬁ‘dt for yxaiiphey ai' Ralpld Pedl, ¢f aCol 384 B5p imnmgndAak3B o858 or Sa1k1 et

RRNOST] &bl 20 PR W Sl b il

B’m'dgbBY@lﬂ@’ VEhd8and New EnﬂquXﬁgyer KRUE.de . @1983) Bloull ar

SR M CU 1B gl 2 o S ppeor™ ™

Extiat&iyPirdss, Shéib2jok, /EL $2F19t20h and T. Maniatis eds., 1989, and Methods
39
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(2000), Kodama et al., J. Biochem 99: 1465-1472
(1986); Stewart et al., Proc. Nat'l Acad. Sci. USA

wO@085236t 5213 (1993); (Lombillo et al., J. CePCT/Bb2908/061483

128:107-115 5 (1995); (Vvale et al., Cell 42:39-50
(1985). Activity can be conpared between sanples of
het er ol ogously expressed protein derived from one or

RERy R 108N &1R0NE Mo I BB CORlde TROPIAL, 1 RDGerhiP PERE BRF LAY
or can be conpared to the activity of a native

bradel R. Kgpmighads., 1980t A\K Patramas akb.reisemnfiwr Earif, b¥2): p/182-92
0 on i sel (o} =Y n f 7N
ORPIRKIRARD o, 2750 001 ATl o B en L pr e

vitro int ost ce

drat 8¢inUpA GAUR0P-GR1 A9 Dr (Laotbilla @ ¢/ whayeld Biokd AR 11OT-& b
inhectd in,t fl n

EhRer M bl O X4 B oY), AP OR S Emblrad begween

splesntf han@lognisty oposge, préteimdadvdtfemnm omeror ploat ef theater .

re the protei,n of interest is,an,enz 0se

B e PR ey ok P s e g BB R IR Al e ¢ e

pokding oebsrk.dAativityati@kurcrertd ¢hrbe pednrined og nalatddpreting dredn

E/nen t he substr a]tée is ﬁonvert ed 15 by the enzynme into
° prriogned 7 e 19k iibsdi nent, the expression construct

encodinigothéhgntaeineh hRuan Brofi@iof hid/ 6 acRetyRepbd denifed
interest further encodes a reported protein. ny
iP5

dirgeHB it BF cprust BY Huorgssengg ghipeerosF R empspgEenty o1,

BB 6 otvRninaPRictosE&e! luRfinofReR, or pRES BLRE Wheré 1€ protein
nedia allows the cell to be distinguished froma cell

phiateregble an pyme Gt aiuRstEaels kagyat thersupytigtesam be added to the

E’Jl&%&i&’gh&feintar}ﬁm%&e%[ Qlﬁﬂ’a@ %‘éﬁli%aqizl?einrﬂheosfuﬁitﬁ?eelﬁ @ﬁver‘ced

results 20 in a detectablle change in the host ce

pw hg leazyingrinto Brgoduetp dn ped emipsidanaant. dhaexpragdon ¢anstedor gncoding
i . GEP ,
UUSLLRIASE RO R0 AL, NG GERE0CEpRLER LA
BliI"epantqsipertéic’ok meat ageetiylthat angf preasee genen ¢ GATYr. when
'séc‘esc AN fd?ermee PIRRR Itl?enceﬁ LS eucﬁs%d hih A Unte! getllI A stnhot
SAch of these Teporter gene  erentnts are wefl-Known
tantdiln deecwitet predini Prédueti@r df thedpteTdiegaue portdieof igerest eaits

det ect apl ' i ndi t
Gt S ufiec gt Be RoR 5l Rorklp oPhesPSessh B leie g be
Sitefly ilwafleragen . GHMorainp bt efloed cab adicatiblas well@s beta-

reporter protein is et ect abl ot ej n.

e O R o R v A AR ot L T
Bysags fetQHERRh Prodtccdah E6jiRAIRNAR tach Bf thef Oh EieRgdndat
can be used as a direct. |abel; that is, the protein

plsmgt e trslir@opaipthpicskidied i e 2% cel | conprising the
det ectipibgorBPedie RhiCmodSa HeLcRSIcaRbieh ovhi Rakbctly Wel-BEblc
mani pul ation. Thus, in this enbodinent, the protein
POl Of thefrenorer geapernthsr syeie! panse it piafersdpmbodigent, the

r in i arg" " : L€
e R A R R b A FEh A
aneddad by a dptogseblepicdstiicien saneif b puntas thentanbe oasliang dirdg

2008/ 134461 R ' i

LQ%:I: %?ﬁ%gtge é‘gt:!em 1%&%@2&(9&{1? &%ﬁe?;bfbf, ’%%el'l §01§%§M& th@dett&%ble

re a variety of autofluoresc roteins
knewnis deteeslde )geittenafulthcranamifudesienl dimst inghigembediment, the
fluorescent.protein (GFP).from Aequor.ea.and riants
PETLEPAER LG Bfh bl kb TR R & ST <
etpraking (HEQABEtalBe igareC B this embodiment, suitable detectable genes include

those encoding autofluorescent proteins.
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263 (5148):802-805); enhanced GFP ( EG-P;
Cl ont ech- - Genbank Accessi on Nunmber 5 U55762)), bl ue

W0 bwenageent protein (BFP; Quantum Bi ot echnol oRCEES2008/061483

Inc., Montreal, Canada); Stauber (1998) Bi otechni ques
24(3):462-471; Heim and Tsien(1996) Curr. Biol.
6:178-182), enhanced yell ow fluorescent protein (EYFP;

G ont £ER KhaPRIALOL §fere ark %amet}Paf LitdlubRsceiProRRE Kh&th;
fluorescent protein. In addition, there are recent

fhepsogeneral lngre e b thereeess dhoreptent rsptain (GFBhiree Aicneieaand

R e Ve S U U e (e

86379 3B BE2-803);Snhiwed GRB (EGER 18 &H:-Genl®nk PatessifNoNumber

2653 0 Sl e A pu o e

EaBidd); SOdber J 9BR) PlatechniiNes 253 BFE - %5Hemna:hdlIs&n( 1F996) CiMo.

AlsPariToe 2k Bl G RPLRRT Y pp QrBRRT R Shores

Poel, ppleptliod € Apfind ot @uesicediproreiasiiradditing tlydreehrd recent reports

Bl et o gl ] BB it PB g6
tWeopopiei wd wmmslewor%maw W®@9m01mtﬁ$eaﬁmay The
i sol ati on é sem -crud

PS3t- &t bin- 'a H@nﬁﬁ}ﬁgl%nUtSnBat Yo %@étﬁgﬁeﬁ%’én% W 608

(S ST T N@eﬁﬁﬂﬂ@a&% bheNap0aRKy.al §. PRaSHsRTENLS .U Shet,
&oteln bg roduced in the cytoplasm targeted to
R

e5-HEx %I %t@lﬂc{ at. iy SH85.88% phrbwhich e cxpisshcinferporatedy
flgrgm,g}trggﬂeg& media. To rel ease proteins targeted to
the périplasm treatnments involving chem cals such as
chl oroform (Ames et al. (1984) J. Bacteriol. 160:
1181-1383) v o 0h 9k PO EGh froddid ton X-100 (Nagl ak
and Technol ., 12:
603- 6ldnedsareehdbpeld, asvi;@dity,idon\femartl,oni dndoe aghvapotthk protam ef

ﬂn?etrest 1F m}a/ I?en esﬁa%!e t'S"i‘sY ?ate U %r IoccreFT‘rP I“rgm O%f fore r%gre sﬁﬁn%'lﬂe

€r’ol ogous pro or subseq
ptyi. flihe édolatinn prap be el unuda senﬁi tymden er pure &blmm defenfing oothie

¥ i
i aonl Oy B CRBR LGSR fom BRaBELS g proci
pRy b@bl@ﬂﬁﬂeﬂ ncha bﬁﬂpﬁsnﬁ Mrlg@@d @tth@{be.np(aﬂlﬁw)magy bekedréted into

e CHRHE or Rl BEHRe Tody e Bl e U Bt ei

aéaemel&m&blamgi&ﬁ&kmalé Nesak clﬂmf(ﬂaqnﬁies étlcﬁ 6(6984; J Bic®riol.,
em, 241: 3055-3062; Neu and Bi ol .

@gerlnlg -blgg). gggg@ncgé{%)and ﬁg];png&é%&\?aglak and Wang (1990)

ff WY SDZ YR, ST Iy |6@§L%qjlc;qu@l§‘een Lelr BaE 8Lt Ghas le:mlcals
EDTA) treatnent (Neu and Heppel (1964) J. Bi ol

aR i nerp gt maglyye dggpgntalgticrsop mefly AtteroloRomaYotEin GEMugs

&l sQlB Sent P EbatiGh ?ceﬁgr%s eind fré%'irﬁﬁlt 8F £alos cgﬂsggaﬁlﬁlnél
008/ 134461 PCT/US2008/ 061483 [ Chene Researc

E@rel%bﬂl@twlgg@h@%?r megnietatso hdsi atfe deesEppdried de yolasobaot i c
Rrppc PR Aligt FEIRROR, ity Sl TR R mos
widebyl wsed metsds @rgplasmio feleaheoidetekdogons profaimart ivgmettci sbock
B ERUOSYRRPY Bioi Crem., 241: 3055-3062; Neu and Heppel (1965)
Biol. Chem., 240: 3685-3692), hen eggwhite (HEW)-lysozyme/ethylenediamine
tetraacetic acid (EDTA) treatment (Neu and Heppel (1964) J. Biol. Chem., 239: 3893-
3900; Witholt et al. (1976) Biochim. Biophys. Acta, 443: 534-544; Pierce et al. (1995)
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recovery of the periplasmc fraction, where osnotic
shock imedi ately follows 5 |ysozyne treatnent.

di sruption in osnotically- stabilizing nediumfoll owed
by selective release in non-stabilizing medium The
conposition of these nedia (pH, protective agent) and

TR nAIRREMRN PRt borlsosad co&&ﬂé@ﬁ@ﬁp&%zyme/osmotlc shock
HEW | ysozynme, EDTA, sonication) vary a specific

ﬁ?%@@@t@@@chl@ at éﬁ&@ﬁl@@ymm%wca@h Jﬂchorwt -338). The French

D L N L R e
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gggzs&l%tre%t% mg isrupt E. coli, see Dabora and Cooney

( 1 990 ypicallAdir@an peseduncs RBicoleaniictil disruption in osmotically-

A A Gt (L RPN 2 sy

Bﬁﬁﬁﬂitﬁd@n bothedehredie@bly priojecive fgemy @idnse dkrupdnypeapsds s

fromt tolas as sol ubl e ro in or
Rt T TR WA DT SR ety e g Bt U

bpctar halarig@inl onhue HEWh@mz@aﬂe/Em"m{f@a@lﬁem MeigbaaipoRt i 10nlc
di sruption typically involves the generation of |oc

geferee £ A qf EQTlAr disausstipetaicos, /it Vaigritar %WObZOZ :

98:1307 31 Firdr 20 REAASicwsSNisE 8t ih@ibell@hr 19#id SELRAL sRfenzad |

suspension (Bacterial Cell Surface Techni ques,

HisipbB coinge Palarn and Gestay (WPPRyin ddmries it Béncharmeg) |

@lgg%e?fng/%wt&hnéégy, _VOHEWA WSQAUIR| a@bﬁmé& %h@g%ﬁ >f)|pt 0
drol yZe the peptidoglycan backbone t he Tel

Tﬁéonethod was first devel oped by Zinder and A«ndt

1956 4
L cat e B DAL KRR el Rl GipRBEP o iR
FﬂEwthwsmasm) ag sc@lqbiequwcm or oafradield p@l@lcleu ligrohsp dsmeegration
OP’&lg {)a Ymelléhy Iﬁe%ﬂa?nrlcoa nJ? g’ka%u tl\)[-%c%grﬁfaﬁ EllsHl%lﬁgrb 1cal§; 1%V0rlves

npone ac
thle g\aﬁﬁra:tfa)ntolﬁ bcely:hmpxltlas im mllmlwm@owasplé Agiasien w1tth1§1d

R R A s S M I AR Al fS

ebvetbpel Rixtdnhgohhaxilers Sothta,nl%S)T@haIﬁal3l y-Bh.abi | i zed

oA TEYE6S e ook Digrangan e abie Muberrarush R e

BOMRe b@p\aan Tas Brethok &aPriRt @év@@péd@mmé{@ aREArak @3%)(‘131”00
Hgace of the disr ugt ed bacteria exposi ng

¢rErr- 5t &5 Fowsr ot avl@ttlfeéfﬁ@ﬁhca&wf@gg a&wam% @Yhé%}él ng
tRaiRERBWL R aSSmE) s ProdREOloBhdRa c%lﬁ%?&%sﬁﬂeﬁ B8wn as

| ow-i oni c-Strengt h-washed bacteria a buffered salt
goripplast. These yoctpe gytainsreme petrmakzonpyigsts bahad \pes

glrfa@@ Eﬁ&tm gbé\ftfl} a dg@%ﬁu%eﬁlﬂﬁﬁ@w&%l?&@é Iﬁ@vledt k?\%an

used on a W expressi on systens w th
V2 (2 V'r’?gd@é@r:%fe@efbﬁ g peelyng (hgosimpie-franabagteriatcomprising

0 205300 898388 G Gl Ao LA AR, .o 201

sucrose solution using, e.g., EDTA, lysozyme, or an organic compound, releasing the

non-heparinase-like proteins from the periplasmic space of the disrupted bacteria by
exposing the bacteria to a low-ionic-strength buffer, and releasing the heparinase-like
proteins by exposing the low-ionic-strength-washed bacteria to a buffered salt

solution.
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to induce reconbinant cell culture to produce |ysozyne
have been reported. EP 0 155 5 189 di scl oses a neans

WO a0osfiswdeci ng a reconbi nant cell culture to predUU82008/061483

| ysozynmes, which would ordinarily be expected to kil
such host cells by nmeans of destroying or |ysing the
cell wall structure. U S. Pat. No. 4,595,658 discloses
a met Jlﬁfereflﬁﬁédlﬁct,a%hsrkﬁ‘ HRXE REMBhd 1B3L b&:ﬂ uldd orPY W€ NS
trans orted to the periplasmc space of bacteria. This
raghelexareh vekssysteme pith varyingglegrsey afsiesassafospiokierwmg? hat
t u Of cal

LR e g L D o L DRER DL K R
torigdcreespmbinantek]l sultug: ©.préRiice lyb\Wymebame@ &(Doxﬂerds EPOJés
PG00, ABRTHA Rl ST Y ARSE L FLAR Rsprymes,
mhahwmmwes¢ndﬂybeehymeduﬂnmsmﬁdmhymnimmanEof¢mumﬁmgqr
fu&t thg ) ttransformant under permni ssive conditions
3 é%brg S REGd%e 15 product intracellularly, and
ext eral baiNg 4396,6p8 ddelctes bynettoid Sorfacitifating empedl@attivnef

i nduce a encoded functj ons, anm e | . )
b hopB] FRG SHERE s e bigria. TR e aflpiscrlseie
SYRES GPraeids thasIoeudd inQke ﬁB‘npﬁsmGﬂ{hbthEé he&@d Byt 15%23%@9 e
infection, and Tanji et al 1998%" Fernent. and
BrBAY. meahs mcamrlv@n%noge%og@s%h%rﬁeﬁ Pief csllp e SrbNO: of

hysi, 68@&&%(3561516&@@% a Hactmalmaﬁst tnyfangfeﬁmggménq)eramre-

di sruption of E. coli cell on ce ysi's,
SRARIGHE bYS TR Wit AN molfzsﬂletth?é ceciﬁﬁ dfglle@ibmrumﬁn@ctﬂm éorikedi um
IQ)Quct rc%ﬁfhllllﬁ%ithé H’arﬁfcﬁ’ﬁlhlgt'uﬁ@&tpefnﬂgs'i\%%ﬁdlh&lsftb E’)‘qﬁiess the gene

VI scosi t at can inpede the sedinentation of solids

pigdiet eléwwlluﬂmlgaandqu@rr@llzmg\theméodabtské/ﬁ@lelnéfhegﬂ‘emratﬂr@rt@ es
I to

e S R e LR Gk g e

b Bit- 8l codiscdwbs sdscltrbrrimdq&mmt@o ols. CfOIlzuneﬂis byewhage infecpomrand

ig aert%? } Pse nz ang ?’h aepﬁg hééc ﬁg :’zlg éhas S ggntrofllecrl 8)go’ression

bfﬂgsle g@eh sﬁcodeniun Td q»hg/gel for therggmite distupabn ok rcatd eclDNA
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P @itsah @1gh1$icﬁﬂ) Rc@ése in Micﬁvﬂ@@éltytthatcam Bnpea¢ thels¢dimsestaatod
t he [

i SR P AT R s s o SR ov e exghyeicgered

Hﬁﬁ&&ﬁeeh&ﬂlcam asrupEeNtoPAGY ASH B thel MK p3@nRARIAe kBwer
relatively weak g expressed hy E coli (Wackenmagel et
5

& lmini@@sfat@#ﬁ@h througlsslswy fluidgresylis jnyRogr SeP?’Fé“‘B‘ertS%]F%s
RE OGS 43 A RBRI0A OTRRF Bar® hb@aRitallsRed RcAHAYexRE
this invention may be isolated and purified to
gugheoldistenaimas g deerasle LN A pelapar. (e Higligilie sndogernous giewn
Erﬂi]At AR o@s for a'nréﬁéiéﬁqbl@&e %ngcﬁﬁtwel Iehf @E ndafire E rox,

fate or ethanol 2008/ 134461 PCT/ US2008/ 483
pt-2&Dpihatis m@wmalla@q:oaiet@ddtorﬂatmrlohsm and oleaves DVt intn

r
gﬁ@g%&gg@gﬁp eg gf{dﬁpé}ﬁ dlglc;égl n?glﬁgll(l;eltr of?a%%een suggested that
crlwéoimetlafgaebzpdvqaklywﬁcbnemetl Yy Ecdulid Rechgnagphyy ol 11 OkeGene 154:
‘§§15 mat ogr aphy, hydroxyl apatite chromatography,
reverse
If desired, the proteins produced using one or more strains in the array of this

Q_

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
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w@ oi0ahs44brzat i on,

phase chromat ography, |ectin chromatography,
preparative el ectrophoresis, detergent 5

subst ances as columm chromat ogr aphy,
I mmunopuri fication nmethods, and others. For exanple,
proteins having established nol ecul ar adhesi on

@&e@iﬁ%ﬂoh%l&%a&?onr ﬁl\{&{ &r'c%dﬁ Jxe&%ge WirbRatBg ralhﬂygand
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TRIS/HCL pH 7.5, 50 mMM NaCl, 5 mM MgC12, 1 nM DTT, 0.1
nmM ATP, and 1 mM PMSF. The cell suspension is

W@ 9@Ba3d4bly | ysed using 2-3 passages through a FCEOS1908/061483

Press. The cell suspension can al so be honobgeni zed
using a Polytron (Brinkman Instruments) or sonicated
on ice. Alternate nethods of |ysing bacteria are

appar @malﬂ 190‘[-13915 thas8ePby t‘ﬁg thms' il tﬂerb?raﬁ‘ bf this3fRntiéh 1Qay
Sanbr ook et al., supr a; Ausubel et al., supra).
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entrifuged to renove unvvante | NSO mat t er .
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For exanple, an init fractionation can
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%F]a%cﬁﬁen?dg)%ﬁﬂoﬁgéj .IfoEIPA’QoBPzPMCtS o&@'ﬁ&)%ﬁh&%ﬁ ﬂ&n&%ﬁé’m 25

e protein or ypepti de of 1'nt erest
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peratirgit,talbeing me—fdirmmhxasofs?.mmﬁmdslhgc xllyanﬂ/ubblb]ogycallythmVe

' i kel t
PB S U PRGBS B S el e ® Y 't 1S
conc emmtelr@m@uslﬁrekylﬁise@brotﬁilﬁt@@@ﬁt in the s tyebertataaelcing
sat ur ein sqQlution so

.3
St DL R byt Sone P R B Rl o s

bl%ﬁé/\ﬁ%[dlllz{i) tRQ% FdhikemplonGamtisiabi @8ctnhtionag Sdppiateahfhy of
t he nost hydrophobic of proteins, The precipitate is

f‘ﬁélﬁwélli‘t‘é%%ﬂsa%eéll p(r%rﬁ%gog P’EOFFénngIeE}t’?éi fforg the Cﬁ]tl gylgig mpdia) from
e pranhePh&ypephidh SMPREUChSHIA @ia%lﬁlescaa ddefhnfoRivhl\Rifate.

supernatant to a concentration known to ﬁre0| |tate
ARENGR R 8 lfgtegiregingtages rteinsThyeetisetielypiedusing theamepm of water

ﬁlqhgpﬂokearzﬁ&nk@ ﬁéteMQh%ng%%ﬁﬁé@&thP@ﬂléJoﬁ%i?Qﬁéo@lﬁ)W3rhe

er and € excess s renove necessary,
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pre tation, are we nown to ose of
sikfakd to iapratéie S<duttl0nasndha¢ dre rwlt@rs enhntoolutrr utfbic gpadeatration is

QY en% 38k, o[thll":“sI c%ncr[el 1éat'ijorn(:‘\\?‘s’lll psﬁcéhtgte%e MOoSs llt% ro Vi’l%é%@f of a
protein or polypeptide of i'nterest can ed to
proteins. The precipitate is then discarded (unless the protein of interest is
hydrophobic) and ammonium sulfate is added to the supernatant to a concentration

known to precipitate the protein of interest. The precipitate is then solubilized in
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isolated it fromproteins of greater and | esser size
using ultrafiltration through nenbranes of different

w@os/134i46e (for exanple, Amicon or MIIlipore PCT/US2008/061483

menbranes). As a first step, the protein m xture can
be ultrafiltered through a nmenbrane with a pore size
that has a | ower nol ecul ar weight cut-off than the

BRHeE GHY Ak e)ﬂ@ck%ﬁ r&floxxea @f &E&Ea‘f'ﬂl RitdQ tﬁgu%hrﬁlﬁgﬁss&* diakation.

retentate of the ultrafiltrati’on can t o
Crher methodsethedcligaiselgbility of meaitins pechp £¢1d athasil eeegigpticnut
91]{6 Wegrk%%f? fo Qs%ra)f Elgﬁ nml)lle Gl Hh(fléanvef@ Iug&ltto gfact{oggte REAHiEL N

of " interest. protein or poly of I nterest
wiokdin pagges. hr ough the nmenbr ane i nt o the filtrate. The
filtr th e\ h : [

bel o iR NELBSr SRLRIRY BIRARIEE o ARREAR bERa o
isnhed ésfronc pnmteatssxﬁ gtmetesamdeiatredzeﬁmiogultrhﬁltmtihteﬁqumgbt ei ns
on the basis of its. si ur.f ace ar ge

R ab BB R R PRSP elle. AP FREARIGOR pembrancs). as
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SR, Tt anofeR b e R S Bhaf g0 S S S prein
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and Ref ol di ng ere heterol ogous expressed protein

the filtrasel Jde dltrage egn dech e ghiematographed 4s dessribesd kelgy-ot ei n
can bgyd &g@tééa Bbths Jr?o%%é}ﬁqest & iREREIA BsSHCPLACY 1dRd

tertiar rotein stracture conformation. Protein
p@f:rdtr@memg o” t@@@SIt@frﬂSlﬁ@eu@e sirfage chaegsekysiaephobicity, and affinity
[ r ct.
G T e
evluagentricchatd theprkrowminpngpafied. tAlk o tlytnsc)metheds are well
%'1 Ssn%%'rt]t?ef:agﬁﬂ/svgﬁ%% en?% Of toﬁ 08y {%taﬁélr Iﬁé%oe%r%p "@Oq%]t uteshe
b@nher}xeﬁbmtetdcananm schie oxd whiirpeduigheheidm oney diffsedi um sal t
ncubgtion wth a buffer containing a
PRPHRI RS S aehrBiin il o, The prot ei n or
pol ypeptide of interest can also be renatured, for
exarrp eb . di ng it agai nst phosphate- buf f er ed
i NERC SHOASNa- acet ate, pH 6 buffer plus

200 nwlhét@%tero%gtoaﬂﬁ atprased dprotbings PoBERH h £&hatdeed form,
refolded while inmobilized on a columm, such as t he

NSOl PE TRy Fa hsye%rtﬁgoraeﬁowﬁ%g&geewfwwé%ty Al tgghyary
1%% Qt%ﬂl@elcoggﬂlmo@%tgiﬁl&gﬁl e?ﬁbﬁlrﬂe us &, 20 cBMAry, in
, 20% gl ycerol 20 m\/ITrls H 7.4, contalnlng
r@tletagéonﬁwrﬁtm@f the hytgeolgeopapraduet i gﬁd@lm AP rgpatuFabePEN
BY & oRpRGEd sttnggg aggeé R 1S 0Rh in 1RG40 Hibhbte
renatur ation t roteins can be eluted by the
didgficiatipmasepcitBO ofiotding daredamplel ﬂme@eozfan eanchegringyated with

LIRS 0 L A B SR 5 EB gy 20 ™
fidlowed bylinpwimtien w1th ahuffe contemey aatfol@ agentfsndramret
- 80C.

The protein or polypeptide of interest can also be renatured, for example, 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
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O her nethods include, for exanple, those that may be
described in MH Lee et al., Protein Expr. Purif.,

WQ@{og)344p1 166- 73 (2002), W K Cho et al., J.PCT/US2008/061483

Bi ot echnol ogy, 77(2-3): p. 169-78 (2000), Ausubel, et
al . (1987 and periodic 10 suppl enents), Deutscher
(1990) "CGuide to Protein Purification,” Methods in

%‘g&ﬁéﬂi’% @@(ymwNaml@@% ﬁrégroptzb%{MmkmﬁHw LOitSinfEr | €s,
ligan, et al. (19 996

and periodi c Suppl enent;ﬁ@
Dioteesinhipitess.o Blest rendteratiynores bp PSEirBAd evanR |pemd@fé ursnpy,

%re 39% rdnb@ ér Iéaglo{l] e ‘f;"rét&hé’%a%g)‘ré‘ Ry g y%e?érb%&op g&%‘ﬂfédsga'
(@G@b}e Imldaadb beagoe remowld by aFmel d;almzm@ﬁm)@@mst PBS or 50 mM
gg er o(#élta&e OI?JH %%ﬁff%r é):l' #%%)Naa( gr}?e Cpa I%Bd gr%gegn ga% ba stored at

Intere
éﬂémﬁ%mmmﬁeS@Kﬁthe host «cells dlsclosed hereln by

encou e b BT By B0 s SO B RrbET ot v o

eng. Bﬂh@ﬂEﬁBﬂPwytheUVQ£ﬂ@67$OmpDLEEK,@h@@hynmcleotlde

Pkt cn: & Cp oieers BABEMIBR. winal SRR R he

alp@&aﬁnﬁpveu@aiek (1980) "GRilde t@Broddin Plﬁ{ﬁt@ﬁorf "eyihb@dn
transcription and translatlon regulatory el ements. The

BP P08 89la biAy 2114 gihes yolumes @y this seyicsryoligamel ¢ut!gPs el i n

phrigalk SupBlement ¥ @NEGE PRI ORaL PANE: BA¥nde rv@ﬂ@/@‘éé&nﬁw S.
regul atory elenments are covalently attached to the

Bae ddvial /seiaeived erhrigaed Biastices ipron(sfractieal appipach o

S%sf @%&‘cﬁ‘&! P&@Q&@@B% BARL, ézrdz AHreinNeBGdsl W‘le?lesta,hI‘ﬁc.
ost cel he regulatory el enents can direct the

@ﬁﬁﬁb33|on of the coding sequence. The heterol ogous

protein of interest can be expressed from

pol ynucl eotides in 30 which the heterol ogous

porrypeptedescodi ng sequence is operably linked to

trans on _an nsl at.i re or

f or m ‘g%Ft@}OI%%O“Sn%{?te}“eoﬁe‘% s %tr%g“ %ﬁrgﬁa:“c{%@] i dhs §f f%%:‘iahr?St

eclpriaswsddiergur m mtrnducrngpmtb wxﬂnrstranian eiﬁlsr&ssmdnec’tgr encodlng

uen e can , be tnattl e co ence for
ﬁ’é ‘23‘:’88%1%”&?81 %}a pEPTT e’ OIt?re“PPﬁgl X V88‘0¥fg°mp§18%f&ence
b&?ﬁuclb@ﬁd&@@ﬁbnﬁ@ér&@dlﬁgl the |pmaélﬁvsemer@f odbilyikedtfor use

in the selected 47 WO 2008/ 134461 PCT/ US20 61483
BLOBIOES §'1‘P8|%16 &;gqnctwlrpg m%‘%ﬁ" 8%?&318%?1 ’@Wgﬁ At %E%tg%ﬁ rﬁ%}“rﬁﬂe
generiftonfed kgGlatibh e fgﬁl@ﬁ)@}nelbiﬁ@ltbi as of a host species.
I n one enbodi nent of the invention, the host speC|es

i s a Pretem (nppiably dinked” sefers gy conberrioqdn yhicp the

frhenaREANAd b8y hAKRAANBuRGEHPUShetAE c&i%lnqp hit@hed Behe
pol ypepti de COdlﬂ% sequence. The gﬁpeg are

BRFREINE SRAVBFCVR FUS 159‘?Sltiorﬁ1é%rr?]éﬂ"ei tafly ogdigascqyenagpihat in and
B £Rh %?‘?he W& 'c@lh t@@g&lﬂ%f etb?ne‘h’fs%@ﬁ oL PRd ekﬁ%s@m‘h%@ the

PFGSSIOH host cel her regul atory el 'ements nay
grefierded in a vector (also termed "expression

const ’f ete)rologotﬂg p%?e% 1 1n‘eédres1! cah %P E}gp%slsé/d t%}HBBlB/r?t?cle%H&es%

nor e p enot
which the heterologous polypeptide coding sequence is operably linked to

transcription and translation regulatory elements to form a functional gene from
which the host cell can express the protein or polypeptide. The coding sequence can
be a native coding sequence for the heterologous polypeptide, or may be a coding

sequence that has been selected, improved, or optimized for use in the selected
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sel ectabl e markers and an origin of replication to
ensure mai ntenance of the vector and to, if

waele®snafabe, provide anplification within the hPGI/US2008/061483

Addi tional elenments 10 include, but are not limted
to, for exanple, transcriptional enhancer sequences,
transl ati onal enhancer sequences, other pronoters,
BrdsVidh A6 cell: T RhiAb 1L BYAY nBlMidg @ Peneb RIS tﬂé@d%m use
transcription termnators, cistronrc regulators,
bt 9@@ kast pagies. hewleatb@él@lenmf the i lagenﬁelq tlesostspegierciha £
t
Dl 2eh, B0 MR GRS ot P Bk 1 Pln iRGBRR LR designing
ﬁleppalyatptxdn cocpug jeflianat.ilhn gerafrd Agrcongiokad wathinglr ms;t_@edanto
Sﬁ(eocgr%’?osfg gec?o?é%%r%hlfcgg ‘t}},eil e {?}Q&%}% d ?IEJOO 81? Ie%&re sionthos cell
expr essi on tor further nprises
adj ac@thbr regulithey edmmhnrsgnammum’lmdﬁma vetcltte (zplscoiemneml or
ysgt deto"'lg T 1 a?l I T rEln 9
eé‘ad’ HEECA TS SrVG‘b%r‘f”’Il |t%%‘\? Xﬁo%P %e OéleBr%‘Pee.p SRORYRA
@ tabkafarkers endcCaroriye @rerichtion tb yndusgmaistetdncast the vector
|st| i ne f|n|t L n_anot her 20 enbodi ment,
PR el TPt b P R Fonah SRR H o
elug€ Wukare hbidinkid 1636 cxahmple, RMs@iptibhtd eaBGeN kequohRE Ul €,
such as _YFP or GFP, or anal ogs of such fl uor escent

Brestadionad enbegeer sedyccsh 04108 Broptess. AYPE{os rtslatanal sartBady

60p SIEHHIE traRCriftidaNOMInARS, | B8 Bnic @égulaltcg@@elyt:i@ﬁorﬁc KBOWRrs, or

bi ndi'ng ‘partner useful for purification.

e otBicheca agtasHyclgeifls seqrenrediasy’ and "fage p@mééﬁ coding

g&fé@l{&g %&%ﬂhr%& Mgﬁlﬁchﬁbn ccpadidh, tph@ﬁcahen taneopl@aat%nrbf

codi ng sequence, lowm ng regul atory el ements

etp@fpaﬁtsﬁ%deIMpﬁM@G ther eto a pronoter, a ribosone

bi ndi ot |

010 iy St . B SRS RPD P Rl

bejuoist ailjaedt fortiinaoding sefucndedor hppoiasonyépabtidesf mogest. In
r. [ on S cot di.n he. pr. nt

B el R R B R R ST PRI QBB OGP R A

Majogncs pmr:befancafﬁmd/ tag, vmhlaehylexnf higtahsefiSnity t@Sﬁ aBGhar e

knowr: ) e de crlbe in nd efere c

ShE&Rnat B oy REeRERS LR o s R R S ot can

alg(gbeBa ﬂﬁ)resgg%%bl@}ﬂeadugké a8V PP of eFm @Bogh B€ glﬁ)l ﬂll&r%&:eﬁﬁ
ce n a ti n, ei ther .n lve

§§9Fﬁ“ﬁet 8“‘#8%% ﬁ%?ﬁ *b%orﬁ%tb ané‘n‘@bOdY “’c%‘i&% %fésl@PWBé’a“%eH

BRiQRQTA2knbwY BinbRL berufBE®R fépulikehaha et al ., Eur.

J. Biochem 181(3):563-70 (1989) (native RBS se uence

of AASRIARY)- enqﬁ&ﬂgrgeve WAL thepreaeﬁ Bt Rn eligg, in

REdli 3498 R A6iA 468 ng 5@1&&&@' Sthe FAEWRESe gu?arftgy LleARSk @f)ér%ﬂﬂ?l
u

and transcription el enents, and other elenents use

fipked fleeTip caupmote ¢ aihpsoste birdingits ERBDed trﬁli*facrl@log termipagr,

E%siatlgpal sértgﬁéstgl? sg&%ﬂagst gs%f?lpfyBSsacrAg bgtoéallr\lgcf‘fr%m%gylo% t%% to

mmqf, eqefléfls hegt cells in SprePgen syhkggs agcogisg WEEE prpsggnt invention,
P
reﬁ:?go’ a)gs/gémtﬂ?e] s@@&%& gosUEeéﬁ Mg’nkl g{)eNgic a@& i g%@%éﬁ 005%4]@?%{?5
Ticdneen, |eyg itiorse déscnbml iDhid eficodedigy Phigishere pollogous
BRI AL I R Ll 8. 1 I80ER58 Bl MRRL T S sy

cer equence e vector or plrasm plca
(December 2001). In addition, either native or synthetic RBSs may be used, e.g.,
those described in: EP 0207459 (synthetic RBSs); O. Ikehata et al., Eur. J. Biochem.

181(3):563-70 (1989) (native RBS sequence of AAGGAAG). Further examples of
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enhancers are cis-acting el ements of DNA, usually
about from 10 to 300 bp in size that act on the

W@e@ansas1 to i ncrease its transcription. ExanpP@BUS2008/061483

i ncl ude various 10 Pseudononas enhancers. Generally,
t he heterol ogous expression vectors wll include
origins of replication and sel ectable markers
BRMALS Vs, tha B el PHHORbAPRarRErifiBR cRASAts 8l bth@Perfents
pronoter derived froma highly-expressed gene to '
aicfudén the peenass pivprticsarodeseribed suast: tearfas Nouz p k24 to Gilroy
%‘gﬁ@%ﬂ&g; Né%CI]?S,%@{BD(t}i%? AN RE P%Pi N'oyfg%lf 4301, RS2,
encodi ng the enzynes” such as 3- phosphdéglycerate
ki;na8ePat. PEK) 4,6%c45d aphdSphat atedarrs ef diedtS. Phodk. 4,755,465
r NS, gnrathers: ewsl.anal sequences are
gosg%?eﬁ?'éaﬁe 're§r gablgguszmg%gi%ng%g%wence is assenbl ed
i N apprangerip@ineof pied3A whtdditgrtbnisdtabdlogeusipnittin af inGmesaind

term nati.on sequences, and th i gnal sequen capabl e
BEreiien By PRI A P RO e iedPaT e sIE davgtls on
ofhahdves dré ainat@igatenhatEiDNA, Qidlle aBdut Yromhi® thed@bminagous
0 sequence can encode .a fusion enz i.ncl ydi ng an
aL95F AR PR IPTRATED MORARS BT nSEP b GEATBRICY HEAPS Yargus
daesiseshas baaagkeri stics, e.g., stabilization or
sinplified Euri fication of expressed heterol ogous
pr oduetneraflethe hetprglospis srprepi e cesvitindude gg PEe one
&Eﬁwﬁ"oﬁ ah BB tab R MO RirOSe r@lttih SH ot R4 tHn OF tRMNIAREE 8nd a
thereof, as discussed supra. 25 Vectors are known in
progoy derived fioppr liglhly wypreededr Gydiiest Hneedlties of & host

t@ﬁsléﬁs%eam AR AN eRlendNSSE JTBE cSRAdOEd £ roﬁér%ﬁs” 9

genes according to the present 1nvention. Such

vesotlio $hei eneynipdsucheasg-phopihaglvbatase kinasertP dK), aalddhpirhgfese, or
LV

FRRESED AR B ML IRk LS g

eodireesgicnne ilassmbid ipBRROMES phpSKE It BnslpHORAdifiatigpMnd 22,

0 T TP SR 5 40y e

adesmolabedortygerettongpfthaNrankatyd petein. OpAppdlly thendtarologous

M crobiol. 60(9):.3336-42.(Septe r 1994):..A . A
NAHRE R g tae Hoicy T ed A ferm gl SVITEYI G ogs)
ﬁoly@p&d@iﬂﬁfan&g\désireg\ﬂﬁd{rmgﬁbsb ek st%iﬁiﬂﬁﬂo@ Or simplified

17 . 11-16. ober 2000);: H._ P.. Sc izer, in
atf?filc).aﬂ?ﬂo?frl?zpréssoif ﬁ?fﬂpf%ﬂssargd&lsb 8 TR RODEIEP s 51 2l
Bt 3hd & ke rgdproldifiir SnhidtQrdP e 2RABL kB4 d as discussed
PCT/ US2008/ 061483 in Curr. Topics Mcrobiol. |nmunol.
96747-67 (1982); T. Ishii et al., in FEMS M crobiol.
Let t . vdchG{ B kB%n h3nd Mefor eﬂpresjsr%%‘ﬂl):t}ero'lo ol prilcflk RV &diis,
& Y. K. Fomi chev, in CGene 140(1I):63- 6g5‘ (Mar. 11,
glg@@y;of theserayglee ygedrfor Wg@ﬁ@g&}e geﬁeS@Q%dlmg g)(tlgc.: present

gl)v' #Rh: ﬁ%h@@ﬁ&s ir%?ude,]eg%gglésngds NiGER &ld Iﬁllage ex'pfbss@@rpe
87(1): 145-49 (Mar. 1, 3d90); 3. D. & Jdnes & N
@starsxemples of uSefubplenfia yeQg9 igdEe(buo@? not livpited to, the

FORLY oA PR R Mo EFRS) RO ER D BESIRRGIRRE
PROG&0, 81l RTVO1). Other erdnigiopd dimhawetst veators inglndeJthosBact .
&2 t%l'e)db%?géslg I(Ié]y%gelf A prllglgrp ¢ Misrobtol, 60(9):3336-42 (September
1994); A. A. Lushnikov et al., in Basic Life Sci. 30:657-62 (1985); S. Graupner & W.
Wackemagel, in Biomolec. Eng. 17(1):11-16. (October 2000); H. P. Schweizer, in

Curr. Opin. Biotech. 12(5):439-45 (October 2001); M. Bagdasarian & K. N. Timmis,
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Wod et al., in J. Bact. 145(3):1448-51 (March 1981);

and R Holtwick et al., in Mcrobiology 147(Pt
WQ@20083¥444¥1 (February 2001). 10 Further exanpl eBCD1S2008/061483

expression vectors that can be useful in a host cel

of the invention include those |listed in Table 5 as

derived fromthe indicated replicons Tabl e 5.

@@th%ﬁlcgml&@ﬁ&%mlﬁ%m %5470@7 %01‘ §sHeRk] GRREMS

Vect or ('S) 1010 PKT261-3

PavBBig EHCtt. FIE%) mé\[l\iar PW%‘E)OBU Ofkppqrehi& ﬁfRKALE@mchev

ER1 180T G20 R0 T TR PAERRER JUgash

165 Pr PR |99AL G NicBo! al BAeN2 €901):36289 Mrar( BPI®DAY.

TR 208y RSN too s TRE bl Lty 1PRShe

dl& i3v:as 1-dveDdchmbadp Br B. lpaﬂchv?veiuérar 4ly, iuGedetll Enge@00r28:69n
e t..invention e deri vative

P GRS BT olgh R i SR A Up R MR 8.

D3 k241, npKE3&4pBgKﬁ28&sa@dmbbhanewnnmaﬁnhd&ke&WdnpNNC

eSS AR LR, 20,58, U5,

Thonpson et al.), such
as, €EF@ther exaMified SE&pre?ilalsveccbrpM@&ﬁ O8udesul @4 hoseebif grauy
the RSF1010- based plasmd pTJS260 (see U S. Pat. No.
BIvgppn peiude shasg P%%n Tal3kgi S dE%Y%f@én the indiggfed repbicons.
tetracycline resistance marker and the replication and
mobilization loci fromthe RSF1010 plasmd Qher

15

20

25

ealerp| Exeinples ef Ysefyldxprspgon Y

tQIfle t hose described in

Belicon 25 Pat. No. 4, 680, 264

Vect@(hl er et al. 50 WD

PR®I®Y 134461 PCT/ US2008/ 0614

BBCN}h PEMNS1enbodi nent, an

88pr@Eesi on plasmd is used

aBKTHd-Expressi on vector.

I n anot her enbodi nent, RSF1

ORaMB66EHder | vati ve t her eof

I's used as the expression

VEER®r . In still another

enbodi nent, pMYC 1050 or a

depricy@f i ve thereof, or

pMYCA805 or a derivative th

EPRYIG105¢ USEd as 1he

RXP/E@SSi on vector. 5 The pi

ARk §iscan be mainrained in

the host cett by Tnctusion

PJ%5§SI ection Ter Ker gemne

 H

ﬁ@6gntrbrotrt—resrstante———

PROY IR PHasd—This may be
—geﬁegggr—mhcrc t

PBSP

Ye

The expression plasmid, RSF1010, is described, e.g., by F. Heffron et al, in
Proc. Nat'l Acad. Sci. USA 72(9):3623-27 (September 1975), and by K. Nagahari &
K. Sakaguchi, in J. Bact. 133(3):1527-29 (March 1978). Plasmid RSF1010 and
derivatives thereof are particularly useful vectors in the present invention. Exemplary
useful derivatives of RSF1010, which are known in the art, include, ¢.g., pKT212,
pKT214, pKT231 and related plasmids, and pMYC1050 and related plasmids (see,
e.g., U.S. Pat. Nos. 5,527,883 and 5,840,554 to Thompson et al.), such as, e.g.,
pMYC1803. Plasmid pMYC1803 is derived from the RSF1010-based plasmid
pTIS260 (see U.S. Pat. No. 5,169,760 to Wilcox), which carries a regulated
tetracycline resistance marker and the replication and mobilization loci from the
RSF1010 plasmid. Other exemplary useful vectors include those described in U.S.
Pat. No. 4,680,264 to Puhler et al.
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correspondi ng anti biotic(s)
fernmentation nmedi um or any

WOoreooRas44gene known in the art,
prot ot rophy-restoring gene where the

in a host cell that

corresponding trait, e.g.

Is added to the
ot her type of
e.g., a

sel ecti on

plasmd is used

is auxotrophic for the
a 10 biocatalytic trait

such @%n@BmBHifen a5 éip*%ks@&yﬂlﬁsﬂﬁé {sSus&d as@hé‘éi@e%%ﬁ H&tor. In

bi osynthesis trait,

or a carbon source util

i zation

fupoglicr emippimentolRpt 191 ox s dedivitivegherenfduwred asdhe pxprersion
%c?o?feﬂtsng QX&H&'e&BoM%OWB% bt LHthaﬁ%VQ E@g@‘f%ﬁs or

gul ated pronoters

exanp es o)

pM@’lﬁ]%Obdr a cttmam/teelmeqfns hyedes thh@smexsfont\hemf am |y

deri v
pr onot €

| ac ] ' b | .
p}la{s&% Eatﬁ%e n?é\cfri}%%%c{eﬁgtt%ghogfnc(gﬁ tbpf&&gursbo?rigo% % r’l’(gectlon

deser gdnedh thn pldsrﬁtd Pait malbe adlaiBibiotid 3Sistance BEE wheaghe

| as. Ptacl6, Ptacl?
BroefRine Aol e

erm%xﬁatl%gc U\ﬁ{{‘i'%“e ;%P %gft oﬁ eetr I}Z}% ao

steddcitive thafkeogant Reoviromittheat, k. g ganbtsiphyréd ta@E icadwhere the

t he nmot er

AT TRV Shopisy P ot S ai i St

coh

bedtaltid ffai@XPl 8 BiinS363d B0HMthélls aCLRICHong: Bibsyhihesis trait,

|nvent|on i ncl ude,

FAWEERIOf non-

present
gra qaétmnéo‘gce

e.g.

, those listed in Table
| ac Pronpters Pronoter

| n d u Cﬂ{e pr&ffotels Ghedtig ARBF ALY With Bb pFkah idverRamyWee Pm

or

hal o- benzoates Pu Al kyl -

or hal o-tol uenes

S‘éq Prepptgiseds ragalstedgrenotery. CospehepmRSHef well regulpted
E&%%@m&lﬁggﬁ%sew %q{almﬁ{/ dérﬂg&' %ﬁl‘ Rl lac Mo%o@é)? '(1QJ,p fQYa2nd

I ot echnol ogy (A
PARSIorer 2 BspRpialdysthe V!a§h<i1 ffrg pmmo

. Davi es, 460- 74
tqrﬁ Esyribeplin BéhResi Ferd. {2661)

OUEM, Ry P B, BB R B PO T A PronRe

Bnmnémldhmﬂnogl}e [rdmoteis ket de€ivil friRaiedwpst celd srganip. Ink2Baif 4

gr}l_oor% R(e)l%ée‘ Ith \Prgmgt{: is (aerlveﬁ’rf‘rom 'Ic’ tlf >éblz glagr?lgrlndge

ér’h €o

UK)). A

e seqguence of a pr onot er

nat | v@ommom bvam:p@s o€ h@dlab}a}qk@mmdterh osful GetApraysiyn sfsgemsbe

51 WO 2008/
%%?B’Fdé tP gl}? p&‘?se‘i‘tﬁlévePP%{h@g’&&ee
polypept|de e. g,

a Pseudononas
/ Pant

Sindte R RE R Rger
anthranil ate or

Phen)—Tandem

I=Y 7nnfo n’\ornn Nnr ot er

¢ Bebaublzag! Anct By

DEOMOIGLSy
leomﬁtﬁr er

is coval entl y atta

LN \mhl ch mre than one

hdecef o anot her __whet her

ke sane or different in se

jHigh dempegatyye a Pant - Phen

Pandem pronoter (interprono

Hﬁmt@mﬁwﬁvmd) or _a

Pmac- Pl ac t andem pr onot er

bAlkywhet hade-bdeoiteed from t he

ane or different organism

bAlkyl- or halo-toluenes

Psal

Salicylates

See, e.g.: J. Sanchez-Romero & V. De Lorenzo (1999) Manual of Industrial
Microbiology and Biotechnology (A. Demain & J. Davies, eds.) pp. 460-74 (ASM

Press, Washington, D.C.); H. Schweizer (2001) Current Opinion in Biotechnology,
12:439-445; and R. Slater & R. Williams (2000 Molecular Biology and
Biotechnology (J. Walker & R. Rapley, eds.) pp. 125-54 (The Royal Society of

Chemistry, Cambridge, UK)). A promoter having the nucleotide sequence of a

promoter native to the selected bacterial ho

5

st cell may also be used to control

|
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Regul ated pronoters utilize pronoter regul atory
proteins in order to control transcription of the

W@ewe/1df46Whi ch the pronoter is a part. \Were aPCT/US2008/061483

regul ated pronoter is used herein, a correspondi ng
pronoter regulatory protein will also be part of an 10
expressi on system according to the present invention.
ERORbLE St @b trQﬁs%Hﬁte%EodlﬁgetQé‘{a?ée%é/lyl%ﬁﬁ@'e%sa PRGHE s
activator proteins, e.d. |i" catabolite activator
prtbesilate or bypzoFtempetos uprpquserétam dﬁbﬁnwrrrdamwm@@rs aailalso
el QE L RSP Rpn B At Rt Patached S Rider Ftner
Hie sao¢ pr d\rﬁg@rtpn etqecnee, ddpyPant- Pben tandem promoter (1nterpromoter

L BT, FLSTRS LG LS ok 1

difforeas@igonsneonst ruct for the target protein(s) and the
hetergl o nterest are

cont TR R i Pl hib TS R fRp RO g G conol
frag;uﬂqatoeroy thereeheifivehi¢nth e pdaiotenistapatnWeit feaat @ilated promoter

un ound th reversi
RRrBOBrSh g1 s ulutfOPBROR i bioe FEgtn shichy Toost of 1 so
arésion SYRaiM focbiithgs Ble@rdiedtnRhfidie Exdripi@agerdhiotli nd to
at I east one DNA transcriptjon 20 rg[?ul atory regi on of

fosulatpanroteH dnglude argestor Nt 5t & of coff Caipolifsrastiga protein,

MAer SRMin; PREMTaltilyNEBnQipBb R KdtiRBotsNRp RSt poteds, &g., E. coli
transcri pt ase enzyne 1 n | nitiati ng transcri ptl on of

L pEies: apd dustfipetionpadagrepias.€lgads celi Neglaproin. ey

FadURA! p?or%ter‘?p%rﬁ@@rr RESMoR-prBReh paid SR EnGONROUOES 1n one
I ncl ude native effector co ounds and gratuitous
Pmblesdmentciberpaurseion covaiyct for the target protein(s) and the heterologous

= n/ effecto
P Bl LR B S B AR o tgh an
ef f ecEromoeomgmlamdv wrateiny mtm@mltmammthmmmh@ celal

5& th3f re{feer%lgsr {f"r'evgrsibtly a55001 esevgl%rtfre ?e §rd]|%r ehn ) fag 0
elteaolertkmjprqteanb ietthyer oerleade msbmcytoozft lchgshe DAIA tranbctrqjm‘aﬁs an

t t d i dded t h It
REPRRL IR o Shirchy cetRS Peshie TR Rl Ut he
femitiedogassy) thentionl bfkgtriﬂ'f]erlmz[s@ Eﬁiyﬁleﬁﬁ nﬁtﬁhulag kr}i]ﬁlseﬁlbtidﬁe

I nter er e
Bl s Borer ERetor P hea SEETR G R i ogy S oyt
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expressed gene, encodes the Lac repressor protein (LacD protein) which binds to the

lac operator of these promoters. Thus, where a lac family promoter is utilized, the
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included in plant pronoters can be a TATA box or
ol dber g- Hogness box, typically positioned
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the secretion signal and a protein or polypeptide of interest. However, the secretion
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10 Mol ecul ar Biology 189(1): 113-30; Rosenberg, et al.
(1987) Gene 56(1): 125-35). The T7 expression system

W@ e@s/1843¢1 T7 pronoter and T7 RNA pol ynerase ( TRCRNSF0PS/061483
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The trc expression system allows high-level, regulated expression in E. coli

from the trc promoter. The #rc expression vectors have been optimized for expression
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The coding sequence for the protein or polypeptide of interest can be a native
coding sequence for the polypeptide, if available, but will more preferably be a coding
sequence that has been selected, improved, or optimized for use in an expressible
form in the strains of the array: for example, by optimizing the gene to reflect the

codon use bias of a Pseudomonas species such as P. fluorescens or other suitable
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Ex od U1$1 c&‘tzﬁh— me&ﬁﬁ@ﬁt@'tﬂfd p}@deiﬂw b 1ld@can H@%Q@&t@m&m
- TAC, yrrphot actin/ A

Rk:@ éL 19{% -2 ILRDEH5TeR. Hi- @éétl it 81\##’ it d@&&rlalt Hréz L.

Mt usdiat $ine.16, M 83112-1813'@9[]?-931 e-J4GRe, G@ﬁﬂ&lﬁﬁ&ﬁe
M P- 3. quadr at ur e. / Exodus/ L M P-

GM-CSF, G-CSF, M-CSF, platelet derlved growth factor (PDGF), MSF, FLT-3
ligand, EGF, fibroblast growth factor (FGF; e.g., a-FGF (FGF-1), B-FGF (FGF-2),

FGF-3, FGF-4, FGF-5, FGF-6, or FGF-7), insulin-like growth factors (e.g., IGF-1,

57



10

15

20

25

30

3/ Exodus- 3/ ELC, M P-4/ PARC/ DC- CK1, PF-4, RANTES, SDF1,
TARC, TECK, mcrobial toxins, ADP ribosyl ating

W@ 20083446t crobi al or viral antigens). |In one PCT/US2008/061483

enbodi nent of the present invention, the protein of
interest can be a 15 nulti-subunit protein or
pol ypepti de. Multisubunit proteins that can be

ﬁ?ﬁ%ﬁ%ﬁﬁ& ner0G! HERrNOBDIRE Ly AR (A& eﬁe?JEEg’rb&th%c%r@ (ds;

The nultisubunit protéins may Inclu two or nore
NGbuviasonlar hlaftothqrhgfl gm@vthlﬁ@tcgﬁfEGB) numﬁ‘cfrelrse(ng I, IFN-B,

the ot e
BGOF I Gony SRbR Gl Thfr: 9o BgREAE el R0 o
ShtouBiit §1; steﬁ&@ll Bicfr @S@F)%mﬁﬁfoﬁﬁtﬁg%@ovﬁh RRtR! @EBITGE-o, TGF-

rotein includin 2, 3, 5, 6, 8, 9, 10, 11, 20
b T@r-BHI&E-B1bT F@@erfEméMﬂ &{IquHﬁ/TNEWnSTAHmt ei ns

linreeeli e e F A AN

oothemgkings (B@myamu BRaKOKsc,iGIET Luidi GECRB[ENA%&IKS

Eg‘gaklnclhﬁbtﬁcau I —%ﬁbduasw%]g(? alilsraécgﬁlylne/g ]ISE&E tli]r} S
pRIOpiphrAEESA, E@(B\@Ll h‘ﬁnﬁr hymplmraotlm/Aff&C/Sﬁv[l MC@HUM@I‘F

STIPEER RS DB LA 8 LALST ik Gan e 2 lel.

SMPQdjus@Bturd /CRIOAER dfatlire. AVIEP-B.Qtiadirdtie VEXDILILARCT MEF-

BT B R B S ARSI 20, ke

hadrbbimbaed) AeP, n‘tﬁ@ﬁ&tﬁ@t&hhﬁ midrbBAll dﬂ@ﬁmnaguﬁspt her
coagulatlon factors, nment conponen

i nunBgre B@P@qﬁ@ent@ﬁﬁwéesw rlﬁVBme%lp the PBF@E eF @E?F%t & b3 @

%Hﬁi@ﬁ&@ﬁro&ﬂp& p@ﬁfp@;ﬁﬂlb %ﬁfﬁ%ﬂ%n@ BRbtdsAnH lé!aum)t’,nexpressed

i nsulin, endoth gl obulin, including al pha,

B’é{uée h@ﬁ@ﬂgmﬁﬁh@q@wrlp ﬁroteémsd Thst maktisgbypis srogfinsypat i8FIads
% L%ﬁrts tth Heqmﬁlte%r Hﬁﬁfe(ﬁp fFof 8&[ glep{h'e gpd:[élh Yhay

|n th ood of he am no aci d equences for

harboroerseris) m@dmppmpmmg2 ﬁaQeS bekl, ¥.dfoll é3 01( Reig Sulginits,

B 01l A oo M AR e i R 3 B R e
a%rion moamludurse grempéary owltiyumar psﬂggmnalmlm mécaptpis alwhudntg
i\)oﬂf’fﬁgr;negrﬁ%epéors ext)rac'e}?‘lllﬁar a&rl e?ns 1nc§1<c€na%crhon$_rogm col]lagen

man ser Um ran err
(MABdbmddnatrs ikeltdling MU profe@is, fullldbdin 8itikddeR -aRd Bii)bodp | N

ERSHE" s papn b VS pB SRR Lhi B pf S "

&%mb&ﬁsg%wum this enbodi nent include but are not
Ilnlted o al do] ases, am ne oxi dases,

oxi da@gaothgambhofuncat tepratoin 9F MLGHert Fin b@nﬂ%?éisprotem The

5@6@%%%!)1@@8@@& this %ﬁq@@dﬁﬁ@ﬁﬁlﬁ&@cﬁa&ﬁlt a1 AbDIMYdda s8fer
chenotry g5|n requiring enzynmes, cyanohydrin

Eipiietus é%albw@t ia¢udigg éu@%%q%)@@@e Alyuiy BORATES o5,
18, s Nd HABgNAR BRI nRILARY |ha1§{§£lbﬂ§1fl Oeei8siand other coagulation
dehydr at ases, di aphorases, di oxygenases, enoate

Fas e EeBRigmeny p@%p@@mﬁyav%églobwlmwmmh@m)radﬁtrw@Ors of
%{Qﬂ&g ?L{Chg,g Hﬁé?&@nsﬁr?’ﬁﬁ%&ﬁ@ RN, ng#‘ﬁlo %o%hﬁi 3§ %kobuhn

cosy rast er ases, transfer ases, nitril
mcluding alpha, beta, and gamma- globuhn and other types of proteins, polypeptldes,

and fragments thereof found primarily in the blood of mammals. The amino acid

sequences for numerous blood proteins have been reported (see, S. S. Baldwin (1993)
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W@ sdases,

hydr ases, nucl eosi de phosphoryl ases, oxi doreduct ases,
oxynitil ases, peptidases, glycosyltrasferases,

15 pol ypeptide, tissue plasm nogen activator;
ur oki nase, reptil ase, streptokinase; catal ase,
super oxi de di snut ase; Dnase, am no acid hydrol ases

C8mP: BioARRAPIRGHLN366): 2032086l Ay iR RS Siiho a01d sequence for
car boxypept i dases; proteases, trypsin, si n,

bypsroeruppalbymin (ba\plaulnM tﬁfahél%uthucdm lAalgié sgerch, 9:6103-
t id
L e St BELRS, (YR 22 BRI NI e ek
peatdiNNSaR75Mt erest can be a single chaln Fab
frag rﬁ%éot?grdgm%ogm%l theﬁj?(%tem%ﬁ nt&gsggarft{e otrséo {cto&

portio er eo can
tfh@eranmegmdcb+fambrm gxpr@gecbm $hmémbmiumm mchsie ot aae sat miglied

- fol ded. pe tide chain, an be
B s o SRR o Rk) sobine BS bk o
elmymegmmabxypblbteia@ds;dagﬁ)myéstemébmgarsm;tyeyasaihcﬂleﬁabyﬂsm@ﬁant
can, contain 2 25 c&alns a li ht chain and @ §%
EHEIRE PRAYGHTe Y okK E]esyﬁtﬁls‘iﬁ??é stathigne punthasey degaPoylases.
biéhylREeRdRestaleihdUlidhly B8 gdand, dehydr@tme rdigyKoRGHs B ot ygendsére

protel n of interest is a protel n that i.s actjve at a
ERURISEPRICHP S Snostr Axdtes. Jamegsespplictospoxidases, slypese

eoRedidBticost HAIREQLELRyItHsRfabdsVRe@Yltraiidt e nagiccal
tenperatures and is inactivated when heated to high or

Bydraseyrudeostdsphesieiytases, oxdderpdugiaseseonyaitidases: Beptigyssr. 65

gycdsg]ltlgﬁ@ramﬂ@a%s’ eﬂz@ﬁe@fu@éaetb B t@raﬁeﬂt‘ic%ﬁ? sdiivks a
protein that 1s active at a enperature from about 20

p@lympadﬁ tigsme @lasmmﬁg@racngat@rnar@hnwt whtilpgeesirepwiinest; t o

t
B Ao e BBLLCIRALE AR5 e RRPOPRPBLUES,
mlatdiobseirqdms)ebmbowmda@s,eprwtaasew eywsunpwsuanhmotﬂmﬁmn

g%P% elbr% %pag r,ooglla 260 ngl/lr%n%% asehl Ctas nta?‘%%/ ggc]fg' andnot
whmmmhhmemmmannter |s not a native pronnter in to t he

host eII use n arr.a i ved fron1
anot h ranOtBFrgeé’fdﬁ’Oglﬂﬁeng ﬁ’éﬂ”r%g% @91“666?5%03“3’%&%‘{2‘%16 L T one
f&la@@dit aidAsr fuih ehdlmaffﬁllrﬁbdlmffmgm\m@ espafiord rtllieik}bfqlﬁ 51Hgle chain
orescen ost ce rom
Al MG I N T AT
Fbldedfﬂo%élﬁﬁl@ eR4in. b flR@eftdenmR atpicat 8fa pRtidigaraftibody. The
i nproved platformfor production of a variety of

B%%am%lt %ﬁ&ogté%heaﬁrnném hipdipgites B Bab; f%“@?‘gfﬁ‘éf?%m%@ e

E’l’?ﬁ%ﬁ b g?ﬂtchaflh el K0y ddid ﬂ?‘a\r%neﬁf TFhee %&%?ean%e%nked viaa
plication Publication Nunmber 2006/ 0008877, herein

Pﬁ@ﬁpb%¢ﬁﬂﬁﬁﬂﬁw reference in its entirety). The
Ps eu%%?%?&ﬁﬁ&ﬁ@t&fﬂr%ﬁ RNaRk ?sgae;ﬁotfeﬁ’irtheﬁ IR L4l

expressi on o ol ypeptides and enz I'n conparison
tintphragrh&pmigheut @0 itadboutk e skwionn el @mstz the protein is active at

physiological temperatures and is inactivated when heated to high or extreme
temperatures, such as temperatures over 65°C.

In one embodiment, the protein of interest is a protein that is active ata
temperature from about 20 to about 42°C, and/or is inactivated when heated to high or
extreme temperatures, such as temperatures over 65°C; is, or is substantially

homologous to, a native protein, such as a native mammalian or human protein and
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particular, P. fluorescens has been identified as an
advant ageous expression system 15 P. fluorescens

weawenpasses a group of conmon, nonpat hogeni ¢ PCT/US2008/061483

saprophytes that colonize soil, water and pl ant
surface environnments. Commerci al enzynmes derived from
P. fluorescens have been used to reduce environnent al
ﬁ&%&ﬁ%s@@ﬁbﬂ%ucl@§ ac RS eI mAR b, \WBiSre BSkomBHer is not
stereosel ective hydrolysis. P. fluorescens is also
D prompieray forthe best elkusedimribe araypat i dgiéved from othppt ent
Ng s‘ﬁcl@% %gg descri bes the 20 expression of

i nant acterl al proteins in P. fluorescens.
Hovvever it is contenplated that alternate host cells,
glrstceﬁn a multiplicity of different host cells, can
€ used to generate an array conprising a pl urallty of
phenalnype embé@zmelntslw inedntibioprovided dnsartalpaf Phyéwoeesbes host cells

ARSI B TR b e h B TRIO R Solsls s RE e o
fedrbscemshab Becanlymamstated anbsan 1mpr0Madi pltforar @eprogecnmﬁ o€an

be. al tered. Met hod |dent|f target gene
RO 8™ the Fhedrrbireraor i R Bras 905 e rBun
thik drBhisdi {see, FEUS.tA}plicati®nl @uBlicatisdNhimhbdr200d160088 17, Werdind
understand how to identify target genes that are
HigpiPgted by grierepesdp iff SRtEety) host cel | of interest. Many
of t hERePBERIRLAR sit@n VB abRaWBed Or doindéitl expre@fon dfOT
exanple, U S. Patent Application Publication Klo
PODBPGdaTd 7)Zymgy iHeRpagiet withefherhactsEd sxpregionsyyiems. In
pﬁléﬁirnﬁ 9(%%&5&;7? B%tt%glpﬂgﬁtﬁfe'd%s %%&H&o&@expressmn system.
Gram negat i1 ve Proteobacteria Subgroup 1 I s def’i ned
Bsﬂbwh@cgﬁ GogPnEpRassgs § Srogp bsgratnas nonpaﬂlpgqnn%@proshm@ thay
Bl 060w SURIRAG! Bhiatilih Soferk & HREGLEFrERAHIRARAAS
uor escens udi ng those onglng, e. g
froml ROWorgsdewd thalve bérm Lwamrcﬂucmtﬂvannmde@@snmmmm RS of

I t t P
R N i e T
b¢rauinoelly’o cahtsd patabgansl TS dRaaemt Numberbl, @Fai62 descATSEhe
13525) : bi ot B, al
B e e 6T R ERE Pogrigl BPLTR S R Se) - pacudomonas
f | uoreswenrs itis ednydepi4ted dhisatemale/hest chilQybdveda @rulti;ihet«ﬁ@f

eudonmonas fl uorescens bi otype F,
’Iff'lf{fméqsf i] t?%i?%ﬁlse t%%‘*“B‘iaE?\f‘é‘ra“FX/c?W PROEEYY yP
UEPRBINAS stinct hddOEcBS GRNGvE bégnsgéﬁet@auﬁhwﬁ@@iolmulate the
iovar 5 or biovar V (ATCC 17518); Pseudononas
PRSP 108 B BIMSNAIRISt genpss éﬁ%‘%‘ﬁ%ﬁ’%‘l‘mﬁoFE%]&‘@h‘ée“rﬁP@b?LanY
BeemMan mPRaRh tukt eskePm Rfattered ( MEEGIBMIGifing target genes

Pseudononasf | uor escens SBW25; and Pseudononas

homelpgass énboselisted in Tdhlgsul 494 3 rNaows in ety Furthes, ¢ie of
ﬁgh hn tq:l Brt %ul%l%lngé‘r%t% ﬁmldeglgiﬁl%@%aés\&ﬁat are native to or

Pr ot eo act eria Subgroup m negat i ve
Preditl b best edll of iSerogjr dapy vbthejeprefeins aredvel knoweinghoyp of

3l for%&{ngirlgsu 8 p RSN @P&?ﬁdbﬂ %t%ﬁﬁl%”%(%/(ﬁﬁdﬂ% A A

particu y preferr train o lotype’is P.
f | uorldest eslls cait bajctecivB flb@ll"qrsleelegatlse PRegobadtiria $ibge8p 760

t’8raW | Catlx)e rgtegioa terla{ gvhr%troluv ?"t h eEr?e%Ia]s the %oeliéoznshe of a

pre er erl vatlive uor
subspemes, Varletles, strains, and other sub-special units of the species Pseudomonas

Sfluorescens, including those belonging, e.g., to the following (with the ATCC or other

deposit numbers of exemplary strain(s) shown in parenthesis): Pseudomonas
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strain MB214, constructed by inserting into the MB 101
chronbosomal asd (aspartate 15 dehydrogenase gene)

WO 284834461 nati ve E. coli Placl-1acl-lacZYA conBET/USL008/061483

(i.e. in which PlacZ was deleted). Additional P.
fluorescens strains that can be used in the present
i nvention include Pseudononasfl uorescens M gula and

ﬁﬁ&%@ﬁ@ﬁ&?ﬁr oarls%%%ﬁ&ﬁbl&g& § %kblto@'chf 1 (Ah@@'l@@%hﬁseudomonas
foll ow n desi ?natl ons: [ NCl : B-

ﬂ@@cefsiéﬂsotm@ B talsqicallaidiiovaNEpEPigB6 6! (TICK H3GER Pseuggnonas

e S S e e

A@ATEenNETEDI0RBS calNIQFbLOVBF 4[61080‘{36 IV (4T A 38%3);, Pserloy@nas

PP gl bk s Gy srtfot St bis s Py

AbB323pnsNidval V; Rienmiobooasgtuodaceho RE)- R IBydod8nds| ﬂ%@”ek%s Bf-

TR-1 108 5832]; 143
Dt Gl 3 ko Shig? e P apd B0l | 25
BB EsceRIuBP) celliBia {N(FIMHH&:BSQ] 185 [W2 L-1]; 186 [IFO
15829:. PJ 79 188 16] : 189
[ PI22the 1%9%@]1 CaIE]f%S@ °Fie ff?}s Aalllﬁﬁgaél’s‘%[’mﬁﬁﬁﬁtem group
1K' ' age- ﬂ%g@t@we H?éte&ﬂat]ena 4Q6rduBA 9288k finckiQé ticRdouwp@hll 198
[PJ 302]; 201 [PJ 368]; . 202 [PJ 372]. 203 [PJ 376
%tmnsm esurigmais fipgreggn] bioype Af ﬁ»ya’é%%ﬂy E@é@ﬂ[@@gtwe@ 9} this
gy 3Q 1 PoR93):s stdiByibid1 @@@ﬂ;s Bdi2No. [5%987%610 WaldSx fl D
216 [PJ 885]; 267 [B-9]; 271 [13- 1612]
[i@wmves F@@Oi gpgramply of 8P]fefermpa9r1@tt¥1 fgrqofiis A. ﬂ@vrescens
Ipifiig 1 K CofiRtidicd b Q§é‘rtm%9ﬁc2 the M 1’6@c§1%§1%kom4}1usf%§3anﬁ’\é\i
D946- B83 [BU 2183;° FERW P- 2563 [ FERM
rlmdlpgé@sq genpﬂmm@@t{m@moh H\Wci lacM%YpA@nael]ct (i.A505hich
ﬁgg % )A526 [ A5-26]; B69; 72; NRRL B-4290; PMAG
F e B9 SC 12936; Al 61 WO 2008/ 134461
PCT/ L&@@@aoalf&@&sce{nb 51@11155889]11; bdrusg 8 4i7th§ PRENEB}¢ntien

B e U7 A i A P M MR P LRI
(NGB he Bi194]ng ATIAC ddQut31ignATIBT 1B K284; NERED-295} Ncum:;?s
e 6o ang . Bl Srap 0 R TAFCRIGATE Mo 5037 Nk

pal XRRPIB-Ugs40pyrkdlidaieeBW [IAMP 3931 NCRPB.961 | NRR E Sc&193;

CEbs RSP S B8 POE1 T3k S ETPBEY 47 5Teu 1oy

COEerssEM 1r5¢4791dAM: ﬁrdsqm}bmt @rmabsx[@lﬂms IFO 15842];
Eartlcul arly E becau of r el at

hEXHendrize: 5}%% w‘ev P&BliePé?ré‘?’iltg§1§hé8 HEP&&@MW%% Ecilt{p
TR -PO oqi@g:[%zmom 15837; h@r@@% |1b@t6cmlc Whg BLRS40; YERSEB3]:;

are al so used to ex%ess i cal ﬁéﬁrel evant

BP20HED A88 L RA 7T0 130N &1 I0GLSS (WAt He L3GIHTQ 1§%79; PJ 79]; 187
heSER §63) mtg%rEﬁ@@ﬁB 3RS TR I ACI HAE 19REE0AISRIY $8936; 22/11;

cerevi Si ae or Pichia pastoris. Thése systens are well
¢HeikdiogeRioPe ] 2530;:090 4 B8hidPallN290hd Bt 302 ke 20 biPé B68lof

AR 3PN By BIACHEAT A5, AR of ATPRIAREL Y ufg%ﬁésvw
HNS03 LAY (PEd22ls 2 b [RIl 38t A4S [N&49 o216 [PJ 885]; 267 [B-9]; 271 [
1612]; 401 [C71A; IFO 15831; PJ 187]; NRRL B-3178 [4: IFO. 15841]; KY 8521;
3081; 30-21; [IFO 3081]; N; PYR; PW: D946-B83 [BU 2183; FERM-P 3328]; P-
2563 [FERM-P 2894; TFO 13658]; IAM-1126 [43F]; M-1; A506 [A5-06]; A505 [AS5-

05-1]; A526 [AS5-26]; B69; 72; NRRL B-4290; PMW6 [NCIB 11615]; SC 12936; Al
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expressing reconbi nant proteins in biologically active
form In sone cases, correctly 15 fol ded proteins that

wae@spdasttransl ational ly nodified can be prodeCEUS2008/061483

Manmal i an  cel | expression systens, such as Chinese
hanster ovary cells, have al so been used for the
expression of proteins or polypeptides of interest. On

ArFeNBR19)SE fd cU@eﬁﬁ] FEXRE RIS OF); NS q6§86a15137 ¢f teRAmms
effectlve Certaln bi'ol ogi s can be derived from

Br O PRARS: 0133P07: €01 BOyNi; RCAMOFaBNor WN bk Thekite fNCIB
Ireat ) 1 ost cell

AT A S POt 18 hBe e

t obacloene einbodimertnthe host edl] canfop @m @il capably Q:f@psiuslng a

?'%E&L%? l)g) qut?fe of 9nte655|t Scl&cﬁ aP uo?es?etnf ?éll as'%gcq{bn@ﬂ;o’ve
ﬂih@mextlcallnrrmﬁlylusedmfbtanis ttg)rodhmb pmlﬁnsl clr pblypeptikles, ofamterest

seu sp
BREPEFirEM BeftfialePe SHESTRREE PPrGH AR5 Bttt
1anp):|and: gralvtiDiey@resichis anBpsteial eap2btyan grodueaeainsi lar@

r of _ the On-Line Biolo 00k, provided b M
BARR e VR o B I PR HE RPR DR by il ge
P61y FPhdes, piPAcudrlyttbere RS Iph®oses. Systems include Saccharomyces
WwWw. ent. mar i cot pa, edu/ facul ty/ far abee/ Bl OBK/ Bi oBookDi v

B eYitige Orllﬁcfe%m%qrﬁ TamsowterTire Well pharsrgeized grqvidegangsally
AccEiStEnE QB BLkoGE brlotei BRI w@0n hire @(Lﬂlpéreﬁi%elﬁ &3t and
fluorescens cell. In other enbodi nents e host cell
BERDOAPiEY BEccherIRXDISHq syEpms have abo cogsethat anelisBdii vt
E:Hj?es@ﬁlé ?ecSﬁHna&t%PotQﬁs ) b%ﬂ%léa)ﬂ?tabt?vqullrﬁ  InfsOfhe @%@W&ﬁeoﬁ?
I nsect I ncl udi n not limted to a cell from
ﬁb@écﬁﬁ@gﬂ@ﬂl&t arwq)sat:rr@tpsllay@mély nRydiféagisiai bapwducga Mammahan
r

R e
ﬂn@mkmys,sma qﬁ piatatseor pplypertideseof igtelebt, 062 smml m&svhmMe 1

XA SRR i ol RBE CFTAR Bl eaf OuhO8 81
p@reinsf pm*tlcapkzalyph emrriaborélumalrheaﬂthcaf)plwayorsp ﬁcatr@ﬂleoémbodlment

ik SRS D R e oo MaBETDa peodf, fPE e

Bagitaarauislespss spdchds Qfoﬁlabd) or kdlcamy di ae, Chor of | exi,

Chrysj ete ct er 5 Deferribac ,
SR R AT e P AT 1
PALSQRAGIQRdIRin G@mwtlmmdﬁi B%herleBitor 8 PRAE@b@6nas species.
Nitr osp ir ae, % anct orrycet es, Pr ot eobact eri a,

Sppicad éﬁfé%rtaé eellsprredepphed dor spmpleeini Biologigal Riissity dhcigria

JNEA RRLQERAE chiPRF e Oh-TRRIBIBIOES BoolQ hroVRlcl Ye DMMVEF PRURe
I'n an enbodi nent of a eubacterial host cell, the cell

ebthe Berodla appin GemppRityshrlepe S rgpna YisAct dicj vebsite
GG, éﬁié RG &N réamw/ra@abeé@ﬂ@l@é@ G&DiRksit) OBt ccfidh R

al so be a nenber o speci es of Proteobacterl a.
pmbrdewbs tlerliost ccH et bQ:?elPseud,oempnb@C@l pixhdge typadallahg a dne

%Laor%}ﬁnslc%ﬁa Atﬂ&%&%%@gf&?%@ﬁ%@c CQSBI%’ BQ&?B hAGLEl! &

mmapr ot eobacteri a ac eri a,
Epshdr empodmeniiizcitost ded cal be ?addtaIyDMQellt foe emnm:tle gainsdoeced,
of .tehe, 1 ax t eohact e
[ﬁgp bp Ie ul %QX‘][I egr] 'I[eoaa cell TOLA. RO%O%tte OIIIJISI% IOS0 Enla or an
EB@’)@he gfecies, ora mammahan cell, 1nclud1ng but not limited to a murine cell, a

hamster cell, a monkey, a primate or a human cell.
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waRdos/1baecmenber

15 any species of Ganmaprot eobacteria. |In one
enbodi nent of a Gamma Prot eobacterial host, the host

Al t erononadal es, Enterobacterial es, Pseudononadal es,
or Xant hononadal es; or a nenber of any species of the
Ent er obacteri al es or Pseudonpbnadal es. I n one

embodj, e Emb&ﬁﬁerﬁoﬁs h&® Eéll &ade Q%leﬁfbelz& ah? 8f @k B&%terial taxa.
Ent erobacteriales, the host cell wll be a nenber of

T hecdlpai. fgr expmplsr styamerabdr o6 @a/épems cn‘?ayb%@na Trhs et caipbe
%Hbém%@@of%y bk fgl?é;tghaA'éP%Af’]&e%a Aé:rﬁl%%%% ﬁ&r

erratia; or a enus Ia.” Were
Bhatethlstes, €dilldrobhisChlahydibee Cbomﬁcx1F@wszgm¢ta&j élywbaqtd:rei,

ngseh&)ogte}es 0%800%5 rﬂagg%lorg{ F]t,?ro%a t%l{%, Fé—mlcuées Fusobacterla

Seu nond aceae,

Gamnmtlﬁomdetebacehmphaadraehﬁﬁtosm% lenﬂtmﬂgem@bﬁe@oac&na he
cher eci es

St Gt S R et AR i 0 el

(e rrad | &0, obe/euﬁﬁfnubmbﬁsmud@mbncadﬁntaﬁd eabaosehhhostrcellaheckll

speci es include G am ative Pro act ri a. Subgrou
B e ol ¥ iSO ST e o r e b aspter g o 1P

bel onplidt@cteBaltibe chaihd besSmanbdrr agepetia desatdbaeeiasA
"Gram 30 Negative Aerobi ¢ Rods and Cocci”

by R E. )
Br@&aﬁa%?&‘ﬁlahmft ¢qlleean by ppGRSerE gay gne of @&twlgx%ﬁ%hact%a’
BebploFobR Y ECGRRAGAR bl MaCE@Ma, MRaprdddbadBBia Bt h ed
1974) (The Williams & WIkins Co., Baltinore,

Eslpnpryisplciesip e pddife, &@;hoetlogrrhy yentpgiyfany vnemfélseémas

gﬁ% ofeéf)gc e'rlgsBéMH#o S8HAEER, Of Gomea 0%&0’[6@1% éﬁ@a member of
08/ 134461 PCT/ US2008/ 061483 Table 7. Famlies and

@orreecicy dfdtagunaprotedhectPie t, " Gram Negati ve Aerobi ¢ Rods
and GE Erl;nbédillﬂ %E‘Q%Xg&f'a%é‘%éb E@HA Itht the hosxwﬂl ¢ member

Pseudononaceae @ uconobacter seudonohas ononas
Zooglooe af thataxh y\etornonw@dﬂsozbwommaiddasa EArorbectarsales,

PRPLERRELE, BRI, o ERSh SR Fadha gy
mhﬂoh@mﬂmabaeméorﬁimahybw dm oswiantidalinhont, ahoinascelleambé yt
}ﬁ'e or elr ER{%PO ggtclen% es, t%e t'as tﬂaw1tll relaumember 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
group of Proteobacteria belonging to the families and/or genera described as "Gram-
Negative Aerobic Rods and Cocci" by R. E. Buchanan and N.E. Gibbons (eds.),
Bergey's Manual of Determinative Bacteriology, pp. 217-289 (8th ed., 1974) (The
Williams & Wilkins Co., Baltimore, Md., USA) (herecinafter "Bergey (1974)"). Table

7 presents these families and genera of organisms.
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Hal ococcus O her Genera Acetobacter

Bordetella Brucella Franci

Al cal i genes
sella Thernus

WO gyoams4egat i ve Proteobacteria Subgroup 1" al SBCT/US2008/061483
i ncl udes Proteobacteria that

woul d be classified in

this heading according to the criteria used in the

cl assification. 5 The head

ng al so i ncludes groups

that were previously classified in this section but

are no | onger

such as the genera Aci dovorax

Bride tirfcimyibnasd Ceuark histed ér fha Paity Girogdteephageerobic Rods and

edniimBergey (1R&)st oni a, and

St enot r ophonobnas, the

ganlis!. PSpldomgeroras (and th
derived therefronm), which w
or gani sns bel onging to (and
of ) the genus 10 Xant honona

2 GenudaBiast ononas,
nBseod@admesl by regroupi ng

pretorovsky cal | ed species
5 Zoddhecagenus Aci dononas,

RirhithITWasotbaetataeshe DY regrou
to the genus Acetobacter as
In addition hosts can incl

biABgm@tagani sns  bel ongi ng
deftobrebri N Bergey (1974).
Ideije@bkis from the genus

Pseudononas, Pseudononas enabkgid ATCC 14393),
FRRMIAMRABSLIAEGE | T acl ensl ( AAbfebdcletiud . and
Pseudononas putrefaci ens (ATRhizof#1). which have been
Fﬁﬁf R MR HohmBaehd Ve Y as VAl FIprmpas haf opranktis,
t erononas nlgrlfaC|ens &%&lgonnnas
d I dl I Y, C. OIToTTdS
aC| oyo?%ﬁﬁa?&%§§ 15668) an (aﬁﬁghas testosteron

{ ATOC 11

aoot

A e?’ﬁ%nera UUU) ||avc D; nece UC
nmanonas aci dovorans and C
respectively; and Pseudonon
19375) and Pseudonobnas pis
been recl assified respectiv
PCT/ US2008/ 061483 Pseudoal 1

A c?]agflbbl I i CU as

t est ost eroni ,
aci ens (ATCC

g?kATCC 15057) have
64 WD 2008/ 134461

\UI.J).IJU\

g?ﬁﬂﬂ@s ni grifaciens and

fIVQ

Pr ot eobacteri a Subgroup 1" also i ncl udes
Pr ot eqhaGliRbdiRe PtASDhdte RS BSoRE 1 0N MBILEQ RHYotk ekl fhat

fam li es: Pseudononadaceae,

Az ot obact er aceae

now
sPuld e slapsitiad ipghis heading persrding tOttlF?éﬂtW%ﬂolﬁéh@ﬁaS@ﬁéﬁwn

w oft

The ﬁégfﬁgﬁ nad aglggsgér%pg i %gﬂj

cl%gﬁﬁetﬁm this section but
e synonym

a%lp Iﬁ@nlg@c psbas tuaticra AGdngueru @mvmwmlom%aﬂmﬂ@fpl@ﬂiat 0

e R A I R AL L T
Briot@olaat @nd the Suttug Bdaspnichas, idmi;\Ied dlarefﬂo)n)mmtbb'as:ctreated by

acterl a enus

h
S sl e BF

Betifion

VlOuS
eﬂ

Oc{) Wgclase%fé%% genus

Kehthtnbiras,ahe @anﬂblhamomydWmﬂl wey Ceﬁhte’cﬂl Hyacgrenping®)rganisms
gllgl?zggl{b%tgglgﬁa%}llﬁsa%é%ﬁ(gt?rca}s eti r%dq}cl Bterljggy &%gﬁ?)r ?n addition hosts

can include cells from the genus Pseudomonas, Pseudomonas enalia (ATCC 14393),

Pseudomonas nigrifaciensi (ATCC 19375),

and Pseudomonas putrefaciens (ATCC

8071), which have been reclassified respectively as Alteromonas haloplanktis,

Alteromonas nigrifaciens, and Alteromonas putrefaciens. Similarly, e.g.,

Pseudomonas acidovorans (ATCC 15668)

and Pseudomonas testosteroni (ATCC

11996) have since been reclassified as Comamonas acidovorans and Comamonas

testosteroni, respectively; and Pseudomona

s nigrifaciens (ATCC 19375) and

Pseudomonas piscicida (ATCC 15057) have been reclassified respectively as
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Li beri bacter (also called "Candi datus Liberibacter"),
and Si norhi zobium and 4) Methyl ococcaceae famly

whawBasddal of t he genera Met hyl obacter, Met hyl oREH/tsR0P8/061483

Met hyl om crobi um Met hyl osarci na, and Met hyl osphaer a.
In anot her enbodi nent, the host cell is sel ect ed from
"Gram negative 15 Proteobacteria Subgroup 2.

PRLBTREI LY Bigh, fa@zteﬁsoﬁﬁ(ﬁs%doﬁltéyﬁgﬁag %F&c%zda &Giia e Rate
as the group of Proteobacteria of |'owi ng génera

Pratqohactdiia Jusgrapp hustseingludss Pr@mbacterga ¢laS§tﬁéé| as belonging to
%&f*tﬁé ¥ }{{g" PsBlofiro 9&9&%' Aﬁ%b%%t%ﬁbéﬁ (ﬁd&%feﬂf ‘?‘1&8 by the

cat ed par enthesr s, osite
eoapn, th@"morc@aW@oum o Emé@yonam@m rinaabiaC@de; and

T L
Egl_ls@&mmtlgnn sditfona) tho@@na,taojﬂmmsc dé¢s2iihedbamirf, @urthed) ; _
B R S Ein W P OF R e b bco B R SRR, i3]

Bigtuldkral) ehebﬂoaao@e? %)qup Badtaiaxm“ltl& ded®) AzoMaizehdvios; ax ( 20) ;

dr o en ag Ioea | obacter (2);
et Dt kA O S L i g
Vet iyt lbaete:€ B Ol keBidcede; falvity laadt@maﬁ géﬁe)ra Chahbydcas ansifa

haer a;. 25 Azononas Azor hj zophi | us

1); Methyl osphat , %
%@;nbm{%mef@ Cepdisatudebpifagier 'y apd Binodyzoguny: ang &)
U&@@e%e ChiBDactefis 8NGE s@ktaM ) lobaXRRINIGRR @ Ium,

&;@ St enot r ophononas (50) ; nd Cceani nonas (4).
éfm)!ﬂna@r;@bwasMeééflqsargwwné%éhylos@%m negative

Pr ot ephagher énﬁ)omg{ %ﬁlogt cell isnelebide froﬁu't}reﬂﬁ %eéﬁﬁ(fe
limted to the follow ng bacteria (with CC or

Brotrebaciaipcsibgrou3d " n'Giemsgadiive Bsotaophcarip Ssubgr@um% Sip defined

EASEERn BRERob R PALEME MRS o i SR (BT ATiRABBR O O3
@_lt@l_cgrhsibfhou@rcly ma}lddmslepBo&i]f@t}thrS fﬂ%)rqof Bﬁigjmdm pﬂwmlgesg 3agl
S ATEL S A e G Ao I B Aldlimie )

(68));i GlecusibBacteATOT E8viEB)monBs (26 & [Hegeraiobin t( 1A; DATETY);

Bt TR B DR h (U CRalvosh 8 e 3 Bpizobium (1441

s@bmhmemamzmenaamm@mgSpﬁlﬁg@ﬁorﬁ%ﬁ&Alcﬂ@m@a@)er ium

B@é%ff O R Pl A R T eR S ST (I b
(9 arsvees e e thbbEetek OO0k ihyloShiagh (i mmm)r Métuylowewg:

35423 Bl ast onpnas natatoria (ATCC 3595 )I '
émgbl}b‘ﬁ&@r M?&qu@nega('?@é/I%@égSﬂcma( ); Methylosphaera,

A&&ﬁ&ﬂag gge&&ﬁlﬁiﬁ@hhlﬁs (ATELt DA (64); @@1‘1@@&@ 3h. Qﬂ)ﬁg@lé‘@?' S

Bur khol deri a cepacia (ATCC

éélc" o 8
demppriaa (1189 )k Kepeipglla (ATEmthgmangy (2 ﬂbusérévtsmﬁwmew (FQ):

6%@211].1}11%%%) (#),Hydrogenophagaf | ava (ATCC 33667) ;
oea ranigera (ATCC 19544); Methyl obacter | uteus

( ATCOEXGIF@@TBMM pat spgdierod " Gream- gw@vd Rrofen@civBa Buogroyp 2"
B e R AT R PR g
netlbandicacthp{@i@Gtrain(s) thereof shown in parenthesis): Acidomonas
methanolica (ATCC 43581); Acetobacter aceti (ATCC 15973); Gluconobacter
oxydans (ATCC 19357); Brevundimonas diminuta (ATCC 11568); Beijerinckia
indica (ATCC 9039 and ATCC 19361); Derxia gummosa (ATCC 15994); Brucella
melitensis (ATCC 23456), Brucella abortus (ATCC 23448); Agrobacterium
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35067); Methylosarcina fibrata (ATCC 700909);
Met hyl osphaera hansonii (ACAM 549); Azononas agilis

W@ 2008T344404) ; Azor hi zophi | uspaspal i (ATCC 2383B)T/US2008/061483

Azot obact er chroococcum (ATCC 9043); Cellvibrio m xtus
(UQM 2601); QAigella wurethralis (ATCC 17960);
Pseudononas aer ugi nosa (ATCC 10145), Pseudonpnas 15

Mrrfzéﬁc%g: ¢ Qélé@@ %%%gzterzfrfz %&b%z@ el’ @ATG@ %ﬁ@?' S (ATCC
S enotrophom)nas nal to ATCC 13637

Xaff@tbh@ﬁﬂwash@gﬁwééﬂ%l 3@&:@3@ ter zii GNP IR NS
ﬁ]ﬁ%’fgpflﬁ{af}& L ?271%?%zhgronbzﬂ;&?%%n%ar%mgqtﬁl%O@t he

electe negat
SmothemblamtfmdvléA$Gﬂg%éZEp Blas‘tofh@cawamwgwt(A\T €C 35951);

S rh%%ﬁ,ge 9/1%%8 LS ag zmog'lilz? géﬁ?ﬁ §§37 SAlgﬁ ene% aeca 5 (%%CU‘S% 58)r; oup

Ot eoba eria
Bmez‘emﬁai perongs (ATYE 9?@01@kﬂddertﬁh€mm (MCC 25416); Ralstonia

AR 8 it R & R GO, R cnsp e

btym(o Lo %gﬁoed\/ﬁbiMrMMGﬂ9544Wdﬂw1madeﬂhm%s (ATCC

VBVRY PR i et g RO LURAL? 0 WBggsgin car s (ATCC

RGO RiNDB I i Diuh i1 PATE € 35035, z@hﬁymmts Riethhicg AT@C
Pseudononas:; Teredi ni bacter; Francjsella

SR B G ST 16B09Y: Miderlopiiti it (AGAM
80 1BkosiRRdisTRITCC 1bs); lagb%zz@ﬁzlzzbs p@pﬂetm@gs gapm

‘G am negative Prot eobacteria Sub

Agiohecise derpWécw N ESbAM3erGedvigtip g%«ﬁp(%&M i280ePiigrdd
ﬂr%zhrbﬁke(Aqfc@JPw@(ﬁ) PMB&QM%%g%M(Aﬁ‘@% f(ﬁh& PRNDomonas

enera: Brevundinonas; Bl astononas; Sph |ngom)nas

rkiversd ATICA: 35858 )s Flamicisellapeladoyio (fé&CC Ié@%ﬁ) o?jefmphlag@nas

N N RS Pl MR N PEL S and.
Wetdwthpﬁae&owﬁ”zmméﬁmzor hi zophi I us; Azot obact er;
Cel | Vﬂntglr {)tﬁer e og%lle P theh ogt c%ﬁ) 1S, se??{éd gﬁr e‘ %Q%lttl

Fr anci se ro honon
Eibmbaomra&bgrﬁﬁp WD '"Zﬁﬁﬁ/né@dmﬁ H:roR@Mdtﬁﬁ(HﬁBgr@Gﬁ%B deflinred
ther e selected from

AP i SRR AbRn b BE e Bbling &g BispuRRoas
A@‘o@%tﬁﬁ@@tﬂhmgﬁg?lgﬁgggia&aﬁf; azlaagmgjtrnﬁsé KS%)E’mg(brﬁorﬁgf i ned
e e e R A ﬂy&m%nﬁ?%%%@@aqer

Metiyydcolah &l vRihytodvey; Mdt@mﬁaﬁ)blu%l IMeitiRNbRSAL.Ci na;
Met h% osphaer a; Azononas; Azorhizophilus; Azotobacter;

Methy Sbrﬂna Meihylgenhpgya; @w&&wﬁﬁa@lzmwwﬂ%@%r

EedAshS eligaila; PR0GhSRRTRARAASacter TR ReND @?e%otr@ﬂEGmonas
Qceani nonas. The host cell can be sel ect ed from

X@thﬁ?ﬁl?i@gaﬂtnﬁ\%ewl@@fé‘ébact eria Subgroup 6.
" G angRGoat eYI%OEﬁI%Bte ARAGLERELN A sohbQl RYR "@rarh %e&%@é ned

as the group of Prot eobacteria of the ['ow ng
HeteobacterBrSapenatipy ﬂrﬁﬁ@@m Bigatediroaelscteria 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;
Methylosarcina; Methylosphaera; Azomonas; Azorhizophilus; Azotobacter;
Cellvibrio; Oligella; Pseudomonas; Teredinibacter; Francisella; Stenotrophomonas;

Xanthomonas; and Oceanimonas.
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Sphi ngononas; Burkhol deri a; Ral stoni a; Acidovorax;
Hydr ogenophaga; Azononas; Azor hi zophil us;

wozesobact er; Cellvibrio; Aigella; PseudononaBCT/US2008/061483

Ter edi ni bacter; Stenotrophononas; Xanthononas; and
Oceani nonas. The host cell can be sel ected from

"Gram negative Proteobacteria Subgroup 15 7.

" G angngeat, e%oﬁ’fh%ﬁ ARapL QL & soldbgl %ﬁl "Z}rarh %e&%@é ned
as the g r]rm‘gs(l;‘ggo Pr ot eobacteria of the | ow ng
Jetrepecte E 5. " ALBRinggabing Pwseobancz%rd&alh@pm 5" 13 defined

acter;
tht B Lol bl Bt o %’Eﬁ%ﬂﬁ%%%ﬂ%%@%h%as The
h@ﬁwlqgelldhmcwnthbk@cwusa Mgl 1gmiorpblugr, dbatindgacriave

Ef ﬁbr?o% o) %1 eMIet%ylgéﬂgl%rrg ﬂlg)zog%g?sg Aé%r;illl%o]@g} &%héeb\égt?ro up o

Ee]dntllﬁubamgelﬂa asecuﬂomdstasfhlrém/ibac@r;gemrsaﬂa Breavmasmhbmonms;
gﬁg a asy 8ﬂ;t)hl n%om)nas Bur khol deri a; Ral stoni a;
&r'adve 5’)( Q& og¥KSphaga:  Pseudononas:
St enot}redmhmn oashe s¥rofch mn'&amal@t&h emfiobiia. Subfreup
cell can be selected fr ative
¥ i POSRIGIBE BRI s S GG B8
Proadosaddaiat & keoagg Gherad Brdvindi@bhdeBlagtsmbitg; gr oup of
Pr ot eobact eri a of .the foll ow ng genera Br evundi nonas;

BRfF Rgvg1onay: Byrkhaldedy: fafstpnia; Acidqirat AlydrageranBysen Aprmaeyas:
ReSHLOPMNGSA zoRbBO6E COPISHD f@ﬁi%ellaap%u@lﬁ@ﬁh TRA@Snibathe,
host cell can be selected from "G am negative
Bicaetepharsess i sandipmpnay pnd @eeanimampsam negat i ve
Pr ot epRagiELIl %ar?‘b%fe@t‘é@ fr%Ql "drﬁn Aefdive froddpidiGiadBLBu L f
30 Proteobacteria of the | owi ng gener a:

Ur'reen-tieseties Prieplactship §ubg1=@1&m7doﬁdﬁfm9d as the group of
PLoRBBI RN AR o Lo RO WDATBRASAZ S RASL AGGbbackRn

e se ecte rom m negati ve 'Proteo Bacteri a
Saltb\g'lvrdxu ©ligdlla; Pscu@rapnanclpatdinibacRrditapbagttonrdnas; Sahhpoops;
and Ocegm %Sned as the group of Prot epbact eria of the
genera:. Pseudononas; Stenotrophononas; and
Xant htndrostscell 6an lW%BG@&frbﬁﬂ%ﬂm-ﬁ@@'a/ﬁ%Eﬁﬁ&b%&ﬁ%bg%h@

be se ect.ed ative
bt SR BE S i Wy GBS bigtS or
Pfowoeabarab tcﬁltﬂe&blﬁwhgg @éiﬁralBrevhﬁdlﬁlelﬁdsnBﬂstaﬁoﬁdEﬁ Ig:j oup of
r.ot eobact er | e r.a (0] erla
giamnss: HedafloitaGston ATt I e g s o e bd

Pge@mm&ﬂagmtaﬁ)&aﬁﬂowﬁm% he@bR6HeT dnd Covhigmhone. 13. "
"G am negative Prot eobact eria Subgroup 13" is

defi nE‘a: host &t ahoisiseist fippo Caypaegadive Brogobaqigia Subgroup

b o' GO -G BENBHRobIBIiK RADHEIT Riis BHnsd &th@group of
Pseudononas; and Xant hononas. The host cell can be

Brotcebrcirtiaraf g folawing gt PrayumbppesbRekbeliaiasiygewep
;\é‘rdovorg %ro’%@%ﬁé@é,emp F%Mﬁ?%%&%ir@ph%%gisoﬁﬁ Aékanihnas.

defined’as the grou Pr ot eobacteri a
f ol | oliierlystgrsH ermabe Pleeiad brmidsaramdgaian P rotavberisia Sphgroup

R e R S R R S S
Pm@etob@ba@toé thiegollowing genera: Burkholderla Ralstonla 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

Proteobacteria of the genera: Psecudomonas; Stenotrophomonas; and Xanthomonas.
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Subgroup 15" is defined as the group of Proteobacteria
of the genus Pseudonobnas. The host cell can be

wael0sasadl f rom " G am negati ve Proteobacteri a SeUseps/061483

16." "Gram negative Proteobacteria Subgroup 16" is
defined as the group of Proteobacteria of the
foll ow ng Pseudononas species (wth the ATCC or ot her

Fhe B’(%Péé‘i’l' chan BUEERRKcR ffbfm %@Meg&}{reﬁcﬁt@db&&éﬂa %%i":%p 1.

renthesis Pseudononas I et ani phi |
%@61819?)%3“@ é@fémtﬁ@'«sstst@m@ulﬁ §aie(meﬂ@@t®cgrw of
I O e
PRER .SZOZF%J‘%M Ry BT SAIER Ui ERCHARIRA,. T
bost edhah [bo bé¢lertqdATOC G36I7akatiRIEeidghronas Sigamps € nGram-

R hr kAR STRUGATEN RO RGN i Progiiin orme
ﬁjllewwgrgmera (B0 @06 4lstbise donriomasas; peicXaidalvald Jénes
A 40 P, d ATCC

LB S e R R R O et S TR B R 4™ ki
ﬁ@’ﬂflvmﬂ’ro(eéﬂ'a@@rﬁ S8¥dtdup 14Pseddiaednabe gba@of Rrbdebiicteria of the

eudononas al gj novor a; udonon nder
G RERaE RelBRr e P e yeas; TheR Rl cran bt teiccted
836l "@raa n AP bbb )lcria Zabss e MDA -heMevd MGtebbacteria
ATCC 1937%% Pseudonmonas_ boreal is;: Pseudonpnas

btrgé%]@olﬁ' & Jefinedes upmoyp offaeRhanerng! (B aver Rudapends-
Ps eudpimasce D ehAnONRERd oM MCearft 3688 ¢ PB%&HM%%i

cel lul osa (ATCC 55703); Pseudononas auranti aca

335 63pm-meaiiedioaeheciehit SvhsrampHpS isdafid & Abpesr wmic

ﬂ‘l%%gacté%i-g%@the]fgﬂ&ﬁn ﬁs@%&&ﬁ@ ;I)GCIGE éﬁﬂldtﬁmm@@fd} %gfer
3); Pseud om)nas [ undensi s 30 (ATCC 49968) ;

mw@méﬁea@ﬁplwmyn(s}\ma 88y nthPseutiemnagas

6 | ens;
RSBk pRIE AT OO Ml ho RN O IRNAS GOLRIRI AR, B
(’Nﬁ@@z@(&14l¢)ﬂzge@sse(léﬂ@ﬁ)fﬁé’§9] Emuémor(aé\ﬁ@zlizieﬁﬁa) (ATCC
n azotof o n br en
R m AR RE G P LR R TR PR P Pk aTCC
Z%BE)P,sez%muxitmmd@czm(tﬁﬂé]ﬁﬂﬁ% hy BkauS(Om@&s WD oreducens

PhtGC Saay B NAS YR R BB
bd‘eb%ﬁ?ses esm(d@mna?swp}zﬁdzehdggzﬁﬁmfégimﬂm)4235);
PGS PRUTRGHEEE THICP HOraHaN At e A ) CC 15041

P%u&t@mz@ Ak upHiR np@wcsnona’ssggﬁt@vmazsseﬁM@ @ersonii;
Pseudononas synxant ha gATCC 9890) ; Pseudonobnas

feudeamas egieic (33648333 @s@%m&a‘v@%ﬁ e

PORAIAnas bBEHLGATasT 19895¢ PESDSHBRNBISalisTPRAMHIIDNRS
g@él cul ata (ATCC 19374) seudononas %ﬁn geri;

APGONBSC gAY rPS§”d0P'§éWﬁ¥§W§§e“QZFW gitdomonas butanovora
E@%@Q%@?%ﬁ%%%‘ LlhibiSARTC $3556 dP@E)@ﬁor@%%Mc@

seudononas Iscicola (ATCC 198 Pseudononas
RITET 8AE3g stm@onaserﬁ@)rorap@eoﬁm@ﬂé% ) Oy 3Pdyevidyor a;

E@ﬁo g’gﬁge qgh@ﬁ S}esgitd’orr{oAJ %gz 9&?@8 )497553%993%?&9? 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;
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Pseudononas | anceol ata (ATCC 14669); Pseudononas i ni;
Pseudononas nmargi nata (ATCC 25417); Pseudonobnas

worephits446a ( ATCC 33665); Pseudononas denitrifiPEHRES2008/061483

(ATCC 19244); Pseudononaspertuci nogena (ATCC 190);
Pseudononaspi ct orum (ATCC 23328); Pseudononas
psychrophil a; Pseudononas filva (ATCC 31418); 15

B%H%&%Qﬂﬁo@@ﬁﬂAT‘dC iﬂ%-g@CPzthgérZ@as gEs%@rl&’g oﬁs@ﬂﬁﬁnonas

nossel ii;” Pseudonobnas habi t ans /)
IA

Paagaoidhagopbias ogreds MzTé@ 7@@8I7¢CPF€}@@@3WS margma

CRRSTRNA Bl b, AT R Rk RSpUdBORE cCapi

Bedudamirua pribgelisd Braodasoran tieok sad, RI@aoa@RiF 3)nrantha (ATCC

DR R R R (NI AT PR WM RR R aszg

PR3 )nas Pedartiolrogeasis Cvei doapapagrazulaATET CC3BBIH) ;

Ee Hdonﬂonas grl %16@0 /éTCCmm 2&) Pseudpnonta
TEALRY S £R8 AT OB A B B YEHBHES F %R % agi nae:
Psadoasman aslod@zlzwﬁazr(sAﬁs@&da%ﬁ;@&@halophﬂsemhdmmss EYyikdiogae

LD G A S LR

ReBYER BRNGSPsmiohid Rl YBNs i EIAITE: 7088 B0) dRg¥RMAsonas kilonensis;
t hi verval ensi s; Pseudononas vancouver ensi s (ATCC

BRI PEEHUEEMESC U ROS HEPHlomenes l”érfcfezrﬁ@&ﬁ’(i%ﬁ‘féwm

{%'ﬁ‘f’@ DENS); PseilddBroRBSheph Rk (&?@Cb%&?lf%gﬁa%gwfi&mhmzf icans
Gram negati ve Proteobacteria Subgr oup

(AT Gl Pregatfisquloppinsasiadtegera rl?ﬁJpPsrzzdoni%zaﬁz@ﬁﬁOﬁ@a
@@Té@ 939!85’ UReomolls s RIPARLE: rPs@ué&%%k A1 ﬁAhlftcaﬁfm@ﬁ

he "fluorescent Pséudononads" I ncl udlg'gi hose 3
B@quéwg@wg mogtefyii (AT@Cﬂﬂ@MﬁbﬁSWWQ’?@m dheslogpesi es:

E g& gﬁﬁ?f s’g%f gggg?af U%W 03%3);

Pwddmmm a&tzc@Kt%rT@@’ok%éht Bteludqmd?@e vdiotron Eséddampes cpingsa
Egg%@é OM?SPS%%%:%%I ba.i’eﬁrzc seuo IR0a% lutegla g&féb%g@%

ononas ar g
P8B4 MtZMATBZOOﬁSQ%éz%moRﬁmmWn@ST@ﬁ? grdlag;

donDnas dononas orientalis;
B A G o 0B s e e A TCC
Pxaug W&)J’Biaﬁzoﬁdﬂc&a&lrzi (d,ATa]mmSB’ss)e iﬂ’d@tﬁ@?@ﬁzs Yiedsorvciae (AX Q€Y
It_ e osts ncl ude t Cl assI T1 r parts
gylof‘ﬁgs? BPENEE CORSLEH “8 0@”5%”(145"62’g8{3§38é1{b§’en a.
PReughRoRoRdiciBMTCE In% 1bpsise@61nbndssm¢daﬁcﬁa (B0CC.1330m;
enone sequence for has been established for

seugegnqna %@a(fmxm?réﬂs <AéECCaﬁ5961)( L997m e conpl et e

%Wle%ﬂ%%m@ﬁas&ﬁz@%&km Rs&Abhotss Yo ERKEATCC
277(5331): 1453-74) and DNA mcroarrays are available

¢ : RpéatlpRjonag pisEonsinsnsis; k1 PraiEionan giamepaghis Poi nt |

N. C.) [ U | m
N ) D SR PR BB S Wl PR BB

Na Ll Grag- @g&tl\y:é’a@tﬁot@smenfaﬁmk)gr@m 13" @@ﬁﬁm@cﬁs thergronl of
Eﬁ%&%{@t%ﬁé&ay@ﬁ 1ri@&%1? at%ﬁl? "M?o%_s!?% Pse%d%&laﬁbqﬁ%ding'thgé eL
belonging, e.g., to the following Pseudomonas species: Pseudomonas azotoformans;
Pseudomonas brenneri; Pseudomonas cedrella; Pseudomonas corrugata;
Pseudomonas extremorientalis; Pseudomonas fluorescens; Pseudomonas gessardii;

Pseudomonas libanensis; Pseudomonas mandelii; Pseudomonas marginalis;
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7.4) wth an appropriate carbon source such as 1%
gl ucose. Routinely, an over night <culture of E coli

wW@2008834461 di | ut ed and i nocul ated i nto fresh riP¢T/582008/061483

mnimal nmediumin either a shake flask or a fernentor
and grown at 37C. 15 A host cell can al so be of
mamral i an origin, such as a cell derived froma
PRIIIB 08 Gl M&J‘ g’se@:BXmmmcﬂBZeﬁp %M%&‘ndg@mbhs
Manmal s can i n¢lude, but are not limted to prinates,
Resoeyaas plerdesiees Psawipmenas sowinaa: Rseiomosas lolagil; andes
ph%amuﬁyyé}n”sheep | anbs, goats, cattle, deer,

orses, nonkeys, apes, dogs, cats, rats, and
m ce. Oter sulthiﬁshosmhﬂudtayosalcmib@ iofotlpt jeants ob thegéfarence,

I n I e

glgc#l(ggn afn?{ﬁ)% é@eo%a&%cfl on g}b%ﬁ nﬁ’%{‘ er o 0%58%@ a%% (gh nThgf
'gﬂtoﬁt%ﬁduencﬁ)fanﬁl ce§ haf bees vitdbdibhed fpd Arbl/i MG1654 eBlabmﬁr ank

d |[falfa
Db KBkt GinrPine A Bone 2B RaenBRL bRt rp R 2P B
b3l BY anbBBEASHichaatys ddd aakids mmmerblhluyehﬁ EY 36/ }bIZJ(MWIG

biso 5 550t 350 i BRE CoLMGA T it TBr B ity 4

8BitA@ (B) (€0 fantypene S &I WC1,Gl g&U?EHst mact) &l m&med mlnlmal
coconut, coffee corn cotton ranber ré cucunb

Bty el 45N Gy bR O Al IvEHZP% t&loNE:Cleloay BIPGE pH

ﬁﬂ?@ﬁh an Sﬁpﬁﬂ&)rla%ﬁfﬂoﬁ solQUWueh a O PR cos8! ’B&HHY hn oVt ANt
jicama, kiwfruit, lettuce, |eeks, | erfon, i me,

Elébllrwﬂb}/ oy pedls iy 4lhlseé1@ad negaied inefresh rich guEHYBalmedium n
&%} AEHaRE fladkWr f&ﬂfentopénld ggéxlvmt 39b¢. seed rape, okra,

ol ive, onion, orange, ornanental plant, palm
papayé hogy a¢1§¢9él)ﬂ150ﬁ>8r0§ mammab@aorlg@e aedh as pealh d@rlveé &am a
RERRRI incluBRE Sh d?'n{}l?—hmﬂér{‘ﬁé‘rﬂﬁhﬁ MAhARNE BlinclBid Hﬁt
pormegr anat e, poplar, potato, punp qui nce, radiata
picmef limidi ts pumias, rm@&é}&hporcriaqa @smedoovma,stptbmtsr, yl;lguﬂateseplgs
r%l%é sﬁeeng%ﬁwﬁogg%%%%r&ep Bnu?e’s ho?s% %?onkeSpapeg, a}rgllgs cats rats

sugar
Zﬂiﬁﬁ@eZOOS/ 134461 PCT/ U82008/ 061483 sweet potato,

t t [ t.ab t t triticale,.
Curt, A0 R EREALT ool i e R ol R e o e G i
RGN Rireen 6 tBOPBARADO Of MBidrSlogqils Pritsin U @feudst. | Exabip@es of

ar e

nmet a .corn, eat, soybean,, .and.
TP B LR PR Rt Dol murlfe Fite 30S° s
kiitit Bokld Sl ttlla, hparaioGhe Bl dchdd, Bghada, haSdy, Bédndibet, black%errya P.
fluorescens host strain, opti mal for rodu0| n

Rlselery) Bigenss: pipwelaspiows: Cablz?@wélgﬁl% &%“t%}P“Hen?%'io §ﬂssaYPhe

KdstorSc@ARG LSRR Bleky, é‘lllérlty%c}fﬂ’l’cf,0r§a Ranntoy Bteallehelikt, | dkr,

host cells, wherei’n eac opul ati on has been

g&cﬁ@et; qodfep PO B9 tHon eTattbg Ty r?@@%l% Rayelas fr.eggrieysmdieof
Q:r eJEQT%/EtuE %Igl%f ﬁg? 136%ic! é&)\dﬂi gﬁ? ' gpapgfrﬁ)ﬁ @1'0&33/ dew, jicama,

E uctlo t'o dedéréase th expression of one of noreée
iaiget, lgblnfeéeekmmqnehmﬁ qubinlty@m, desgedagangomelayr  bot h.

Iﬂ?{lri)&ﬁ rIf%XtaHPey nlfltu ﬁttl'b?lr rs'egdera {]%Elglr olmr(ﬁnon oran%el g

popul at’i ons of ave n een genetica
nmdinfitelgling paimdlphwe, nars@yemm peopewh, waotigreaa pgwae
i.nvol ved .in Qrotg
persimmon, pine, pineapple, plantaln plum, pomegranate, poplar, potato, pumpkin,
quince, radiata pine, radiscchio, radish, rapeseed, raspberry, rice, rye, sorghum,

Southern pine, soybean, spinach, squash, strawberry, sugarbeet, sugarcane, sunflower,
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production or a gene involved in protein degradation.
These kits nmay al so conprise 15 reagents sufficient to

wo 20813446t € gr omt h and mai nt enance of the cel | PCT/US2008/061483

popul ations as well as reagents and/or constructs for
expression of a heterol ogous protein or polypeptide
of interest. The popul ati ons of host cells nay be

N&Yb&% évﬂ:efgﬁﬁ %ﬁhéen‘n@ t@anYOb%Bnt%ﬁlatosth&ﬁpltﬁrf fthrnlp, a vine,
stora transport and reconstitution of

peisun @11, ohsat, yeis, @@Iaucqél@pdna@m@m@bmyelﬁ% pbmﬁwﬁﬁeldnltheve

' 0 I or may be 20

R A, i o B PR s Pen i1 2 tube or

vial. The cell popul ations may contain additiona
ponents in the storage nedia such as glycerol,

sucrose al bum n, or other suitable protective or

st o r aﬁe mgsenttmvenf[hmlﬁcqbrbmdmsr}gts exdnpgbegemifenod hest etdanby

R e e TR (Ve
p&p@maﬂe@mnmﬁ$eﬁmbead&nm@e§mngMQmﬁmmanmqmmhyﬂmhmhMan

or, 30 er ded protei h.are dlfflcult
Pl SRR rar e PiraBereyee ot BrEp it

pe&eias of 6fc o3 pRed fikt frasd incaldd iRHRtERBRIudTRY, J agdfr&@e the
the protein of interest and thus reduce the fipa

%péﬁrsaﬂon Phefleer MOr3rast Fgreiny Arddn Prgscp degradatipnnsr B The
eg; fuaﬂer%mghée d?l@to?ﬁl@fe% mgmms Qt &1 $hat HdVe ot Bren

rret 0d was_ Ssoug ht to identi factors speC|f|ctoa

B%etl‘FaélMIn?ﬂdlfF?étt@F’@ﬂ‘é@éd? eﬁp@ﬁmwffertmhaéew@w B ip ipRasgiyy

%%ﬁgdtféﬁfo% en%ln&éﬂea%%/oéeﬁfl&egﬂadﬁ fol! PR2QA34 QB I 483 corkfisag

stens Bi ol ogy tools | uorescens genonme was
mag@@ﬁ sufficiagpé et fp ¢1&1tat¢cmwtb@n¢1 mgingmesicq of Bic ¢klhpormsdianseas orell

ana?%mtaﬁ‘%‘e“%ﬂﬁﬁ for' gﬂesm&l deq{eteg(ﬁggous gﬁ’%ﬁ?@% Z}E)eptlde

ses were performed to prioritiz
véingetss , Thamdpulttives eblidsese]ls mapbepropided i the kit oidug tiapner

%ll{aglquré\(\%%% &a?ngﬁar[ l’iﬁ& reego f\% dg te ceH g%)]iﬁula%lon% "Fhe cell

assenb consi
pbpuitagiong yayolbe mhﬁﬂﬁl yeiic akdby, @hi as;tlata,ojr ofPa slaﬁﬂ manaslm&ns

host st def.i ci in r ot eases
By iRk itey P ufhl inE e lor P B Lcaf BomuR 5

oRtih additihal cBhipsn@ﬁsrla ithe mrﬁ@mmube adigieebrdl Gusiokeen

for factors t g- specifica | y enhance the yield or

Bl 5 b sl RO R el S ot el ne. Provi di ng a

pl ur atliet 1 Hing BeMGMRiCHEr ti vyl ITGHushREIn a8l had BySway of

i.ncreases the 10 chance of success of identifying a

HO&ti® rain that will increase the production of any
i ndi vi dual heterol ogous protein of interest. This
I nvention provides an inprovenent in the production of

het er ol ogous pr oE¥PERIMENPAE FeoRakY | uor escens.

Havi ng available a library of host strains in the
same genetic background allows the rapid screening and
Ddlemiterf i cati on of factors that

Heterologous protein production often leads to the formation of insoluble or
improperly folded proteins, which are difficult to recover and may be inactive.
Furthermore, the presence of specific host cell proteases may degrade the protein of
interest and thus reduce the final yield. There is no single factor that will improve the
production of all heterologous proteins. Thus, a method was sought to identify factors

specific to a particular heterologous protein from a pool of likely candidates.
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15 increase the yield and/or quality of heterol ogously
expressed proteins. The genone sequence of P.

W0 bawsnageens has been annotated and targeted hBGI/USHIN$/061483

folding nodul ators and proteases have been
identified. Folding nodulators assist in the proper
fol ding of proteins and include chaperones,

chap e@Qﬁ% S‘y%tenﬁ%gl'ogy{ooﬂ F @k iPNBuork SONREASRSwAsHRIBS £S) -
and di su bond formation proteins. Proteases can

diégtﬁfadiestzoll pu@telrpfObtl@ mO(bﬂat@rrﬂné pesqasegraes: Hihen, globalegene

DR AR E RuP B 8 1 RAGRIl whBlhy poreacr

oo m’atenagm@wablys@@lsmm chentrickod. Ab b keslily, at"&fqget Straim

t 80 1. . 2| . host
S R RO 8hESE: BRRTR AR ATIRIR Sl P aoe
femesenvdrost sehink drat are defiodoht forlost- ctelti@r(geasesm atow tlel 0R e d
into Iasnips goipﬂable CROV reSS|on % A
Hveﬁr‘*é‘rpg‘is%&%% Praeididie modilaggis, f“P.aH&V Ay |“ﬁ%1 \%é?rée“
aor ey dtha s pS&Efivdily lenliancamht yidor qaﬁlttﬁ of ¢eraimdkrrdiddouon of
Iasnl at ex ess. t he het 0 roteln of
PR S0 o BT BEN ah b fs OB hoss Pt ho s e
ANAEOST stetRbd dfYdenfEXaER s tstrd tha @Al ircicad thOpro@iictio® beidyg
Modul at or Genes in the Genone of P. fluorescens Strain

W@?Thmk%ﬁ%?H%“ﬁ@&ﬁ@%?%@gxﬁfe a class of proteins

presemtis inRerftloh pfAdes anidhpidvedtedlt ih M f8duchis StiR@rologous
unf ol di ng and de%{adatlon of nascent and heterol ogous

poryisdp raademnonms fldpraty ennbigting e nilgble g dibaecidioaidrin xsthe

m%h&w tﬁék AERLIGY mPL cyécréehﬁ Eﬁ@ﬂéntlfﬁ%{cﬁ%’c‘éors éhapl
2008/ 1 4461 PCT/ US 08/061 proteins invol ved

ingrepyegheyinlddnd/ar duabiy 4 datdrodagondy ¢wssw@r@telﬂls ride getospy
t bilit
%éguﬁgﬁgfggﬁ% éﬁ@e‘ﬁ%as%&%ﬁl‘o{a% and gge'ib%hh‘%tgautf&&‘mg ity

et erol ogous protein
fioddriesced srogesm Mmevelasn meneibdt Boldide moniﬁlytorscastlstoetﬂe

b R W R R R, o B U FRERE
fsomertahze (PRIsek hidd dlwh‘ﬁdeaionﬂ fr&ma‘ecnqndtenhs 2rotodsds ¢ag degrade

MRah SF it PRt B e bo i fhou R MR Rt D)
bBagron@bRRmIRIgE Srolythan@iatst sndIDNA heicigefonmaBRRaed Alhti

Ransei er et. al. 01 Honol o ese rtin
é Bt oot Py f0 Py R R esn i st s, Bd e ne
ink eh&ﬁé baSlt@iinidNBedRIRAR Wra&theh@myuear fyord fifd gandhad @base
a MB214 trans|l ated ORFs as the 10 subject. Those

f‘lP%‘WslP’QtPéadmdf\‘li% eRRlecn- %&em&ﬁmw@na%Wl%f%%ﬁuhgrom%
shorkfHiAMains %F@)A@gyd Webayaddath b, bRE dah§brofa®ion of

further analysis. Significant honology is defined
Rlesraida hatepraagytha Reterolaggyseorefpin) of dntggestoyerp gageenggd foR improved

L PRSSd/ ifor human judgnent based on the
?‘leongtﬁ Y %[a iy . .

and quality of the alignnment. The intention of
this study was to be very inclusive to maxim ze the

%gﬁgggnthat all potential folding nodulators would be
tified.
Identification of Folding Modulator Genes in the Genome of P. fluorescens Strain

MB214
Folding modulators are a class of proteins present in all cells which aid in the
folding, unfolding and degradation of nascent and heterologous polypeptides. Folding

modulators include chaperones, chaperonins, peptidyl-prolyl cis-trans isomerases, and
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More ORFs were added to the |ist based on their
curated function fromthe previous annotation

w@oomwsasaasng t he keyword "chaperone”. Finally, PEEUSCRP$061483

were analyzed by the protein signature famly
searching programlInterProScan (Quevillon et. al.
2005) against the InterPro Database version 7.0

f)IMEQHQ;QﬁVO@\Ied 1@br0te%p&l§l)lﬁdemb%d 4G RGS A%rffrst%ﬁﬁ kAR Gruct

protein f l1Tes by the InterProScan software as well
a%ve@rﬁéuctlen sterigrgyith topbibtyite help fdld heferolpgpe nsereing tthe £.

&E@%%e%%&g&h@%é 08 toqé%ﬂifwyst SIS Riidd Iﬂﬁulat%%g]ﬁ S

e automat’c assi gnment s,
whi chEdehaf the 133 asdictnddR Fshod tl@? Yleoms e CGOBO 0O EABC was

%}) 28(9 Fo(f %ﬂe ossglf’ ﬁli/sthat @L gteﬁéoraeé 9 %oqgélﬂgmoﬁ)ulator %gqg dlé\{vmg

S&cU erone ac
miathotl.i Ssverhlofiol difg rhatulates oﬁmme}shasl alrdduy bleersﬁen/tﬁsd bh an

B BB e b e Pty i 8 B PAR o
sf thieky swatingtpeotbias wereYdanfifiédisingeprotbitprarein BLAS Tt whigh mFs

assi ned tothe list. b hes ut o
SRO PR Bkt Ty B bt e ROb T R T bTiRe g
Wt FhedeSrapaAsed ORMs vhith heethed the §hér pasidns With MBIt

u glment The nost commpn reason for excl uding a
ere

aphvesReddeddo the dist fanfurtheriagalytis Signifigant hmolqgmes defined
A&t dahdvihg@nfeal 6k R 1 61 1845 Q¥ith dllo@andeRnadiMdl Rindigddhean

assigned to the list based on the previous annotation

ftved en thedengtipnd Araiy pldhe aligisicat Th@gmfeﬁaoraﬁihls aigdywas to be

%%Cﬂglm@ﬁahﬁ&% tm@alaﬁéettﬂﬁaug%h@%om FROBULBAIHAS Yo
erProScan 1s actually a 7 2008/%34461

lﬂ@Tl;&waZOOS/ 061483 congl omerate of different prograns

and FAGS Sd R Ee cd 9(9?1? ﬂ‘gtrt]ﬁ@ '9‘51‘?1%1 c%%&pfuﬁcgloﬁ gro{:fﬁtgg

rella e than ot was assl gne

puesnoubametatlslmcmtaymngltht heywadt'gapcrafe”t HaallSc tin REJEw@ror
(E E}‘IS %?)H(fearg? grsla%grtﬁ zan%ltﬂ s&arcfnn%ﬁ)éra%n%}/egprﬁg&%ﬁgﬁévqr’flon

EltemleO(E) anthsi the Fho Ii)mab'ﬁ&b&eesldn 7.6 (b(dempdt.eal. 2005). The

PR bsttat e Sr i PR s TR b PR R B L &) e
h))d%ﬂdgbx@e) &Q@oh@ﬁas@@ﬁﬁﬂﬁi xalﬂdtthﬁire&‘amme e@e@g ¥)nfdlid$gyt¢f‘cﬁlﬁoorimém.
S0 PheRise Ryt O S ERlL SRorpe BRES buich BEd Fosht o

ﬁgalgh@me‘@mt@ﬁﬁs WOHEIR Y BRIISLIANRYOBss:GHdkintfylding” any
het er ol o ous qni)r otei n expression system which also

i‘ﬁ@loﬁe@ Mhleqfas Fgctiet FhareEes RCEh METagatvo thedist for

firthstangly@R to construct novel production strains that

have ot ease genes renoved fromthe a%enome the P.
f 1 uor E‘?d@h%’asg@ﬁb%l%toﬁ?fﬁ@@ QRYFsi vetaeht gy Ip probelafify of

h
%&gﬁg%gdlng ERERlatokD Aéaﬁl thgfmt&n of B3R Iy%g% 6 vy 1 BGSive

| uorescens 4 genonme we
but many of the ORFs assigned to the hst by these semi-automated methods could be

casily identified as not coding for folding modulators based on limited criteria and
human judgment.

The most common reason for excluding a certain ORF was the weak evidence
that this ORF is actually a folding modulator, i.e. ORFs which had been assigned to
the list based on the previous annotation where the reasoning for annotating the ORF

as a folding modulator was either unclear or contradictory. InterProScan is actually a
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anal yzed for the possibility that they encoded a
protease using the follow ng nethod. The MEROPS

wa@l2a0abasel i s manual |y curated by researchers apCT/b82008/061483

Vel | come Trust Sanger Institute, Canbridge, UK
(Raw i ngs et. al. 2006, http://merops.sanger. ac. uk).
It is a conprehensive list of proteases discovered

p&!gtbrﬁe?it@b‘ﬁhffé@ﬁ%@grﬁﬁé’ arfd’s Bk bfr@l@eﬁ)r@arﬂssar@@)ﬂmd@l%d BYbe

homol ogy to known protease famlies.
goreanlig th@if oth¢ra If @a%a@@ aﬁssgrteﬁéo WER@lbgseldu Séleh/r%lﬁh‘t al
|

R IS Do R DT R, TR
figtwif Pi fBgresPenritdliliog naxdelatogy I g & cheimbeis acdl ankovwaredblen.
evol utionary rel atedness that again are based on
simlar structural characteristics. The nethod makes
gremile se of the database to identify 25 protease

Ho t
PRET e i R ia/le VHeRE T T P GRrRG S T Re 1O
pr ot eProfepyed tueichzynks ART hwdrdlhzeaaptid \BAdAaridraadusdcads gl &b

as t and a d abase aof all of the ROPS
Sioraiond Bie Avuln; BoRorhibderoltiniiosh atroertes Pty

mt&h@ﬁnﬁéﬁeﬂ weédfnbuwhep@tensylm thd/si gRaiidyiie é’rﬁihetﬂi’ﬂ@éd@@y,

were added to the list for further analysis.

Biogfi $NPEATEN 15081 Biehiakio inplugder ths Bfqnex Hutrpssion Tﬁ@rnéloagm

R@X 'f [Pﬁ s ﬂ t@coﬁ&ﬂfe?n&fﬂ:l ﬂrgdtggoﬁ)gtralnﬁ§ﬁ’at hW ot@Asle g&%@ Eoved

human j udgnment based on th

érgml thet genome,tthfeP Jatorayeapes genonTehyas nynesifo ydegnﬁé@str@@ protease

%%?htl al proteases for the list. 74 WD 2008/ 134461
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The two nost common reasons for excludi ng genes were
the weak evidence that a certain ORF is actually a

wee@saagel or that a particular gene showed grREI/ES1008/061483

honol ogy 20 with another protein known to be protease
honol og but not a protease itself. The final |[|ist of
P. fluorescens proteases has 90 nenbers and is shown
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of YRR ilst RECHES 4N & @@éhoémwal hali 15w WRSbability of
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results of the PsortB al gorithm except in cases where
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tagregated. Thus the cellular compartments where the 1dent1ﬁed host cell folding

modulator and protease proteins are located were predicted. To make these
predictions, two programs were chosen. PsortB 2.0 combines the results of 12
separate algorithms, which predict the subcellular location of a given peptide. The
majority of the algorithms rely on detecting homology between the query protein and

proteins of known subcellular localization. PsortB also includes algorithms such as
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W@ 20wsti3446t i on of a mannitol -i nduci bl e

20 express the heterol ogous protein of interest
(Squires et al. 2004; Chew et al. 2005). The

gr pE-dnaKJ-containing plasmd is exenplified. Oher
fol ding nodulators - either as a single gene or as
mul tipl e genes when organized in operons - were
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ScIeT nd'ic%ﬁﬁ’é ﬂi&t% nQ bl &a%%!%ﬂ:@ﬂe&'ef et al. 2005 a),
that was al so diges w th Spel and Hi ndu. The

resultl ng plasmd, pDQ/\BSOl contained the 5

ar -lg[I]aKJ operon under the control of the mannit ol
p‘r‘g‘lll’lzﬁﬂ‘er. Pl asm d pDOAB501 was then transforned into

D338 ciénth/ G¥dvedsuhda eindblaix @f@pkﬂxpreswrmf d’@ldygg Modulators

el ook Aol SLUCORE BLAl 7, SHRRLSTERLAL, ok A3

£ alldved)c ehsh Btavaipagblavivith aeeino plasmbeh@trowinslyd used ot ease

Genes Pl asm ds t hat the cr i of ge i
GRSt s R e Bty JoRRES st & b ek iBly SFT900s5
5@@%011@lelﬂttlb@ oﬂ\bﬁalil_ﬂri]tagﬁiﬂﬁﬁlble @IBhd}@K]a:BﬁkaiﬁmgqﬂashlmS gen Ie 'y
to e roduct t ca

T O ReolTer e e s Bt 7 Eie R gt ghmu Rlecss g
Gﬁ& @ganTiéH)ln OperéRe \geOeohl DIl Lbedtnbdi®yv.t he 3 PCR
Er oduct typi call%g 15 begins with the stop codon

PPipER S SENopNES ISPH@dé@WeP W&Oﬁé@%lv%%a@ﬁﬁ?ég&wg%

P&k 08, QUUGE 8 (118 Emﬂnépﬁ@mer through an additi onal
anpl i fl@gdcf:lbtl oné@{eé t hen rcI oned into pDOM261 (Figure

O ATEA K TOO TN GCAGET N AL Ty SEET PERCAASrA GHCEE Aad 9(SEQ

ﬁ?&@l AQrRESGHP! € 6 H gh-through-put Gowth and
Anal yS| s of Heterol ogous Protein Expre55| onin P.

(5’-ATATTCTAGATTACAGGTCGCCGAAGAAGC-3’) (SEQ ID NO:2), the grpE-
dnaKJ genes were amplified using PfuTurbo (Stratagene, La Jolla, CA) as per the
manufacturer’s recommendations. The resulting 4 kb PCR product was digested with
Spel and Xbal (restriction sites underlined in the primers above) and ligated into
pDOW2236 which is a derivative of pDOW 1306-6 (Schneider et al. 2005b) to create
pDOW2240 containing the grpE-dnaKJ operon under control of the fac promoter.
Plasmid pDOW2240 was then digested with Spel and HindlIll and the resulting grpE-
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fluorescens Strains Plasm d pDOA787 encodes the
nmonocl onal anti body (mAb) gal 2; the heavy chain is

wezpsasged with a Pbp secretion | eader and unde€T/US2008/061483

control of the tac pronoter. 25 The light chain is
expressed with an OQorF secretion | eader and under
control of the mannitol pronoter. The plasm d was
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specifically and individually indicated to be
i ncorporated by reference. Although the foregoing

WO pwsns44on has been described in sonme detail bRCIHES2008/061483
illustration and exanple for purposes of clarity of
understanding, it will be obvious 10 that certain
changes and nodifications may be practiced within the

scope of the appended ci Hﬂgﬂmg§7Vl)4UU6/ld 461734

PCT/US2008/ 061483 THAT Wht{Jt AHVED—1 /—\n af3say
ot | abhct o £ .-+ nnnnn A -

L,UII}JI I DI IIU atl IrTast a I'1713 CL VUl IJUIJLII all ) UI

Pseudormphas—fluotrescens (P 'gg%ucens\ cellls 138

wherei n each population is selected 5 fron1the group
consisting of: a) at |east one popul ation of P.
fluorescens cells that has been genetically nodified

to retihpeblicpiéons apd padat appligptions meatiened gyfhe snseifisttiogette
hﬁ}é@!lyee(q thdevdD 69§k‘ﬁl o HegkRdad 4 inQﬁb arpf)o vélhch! tBRSHve Rt
popul ati on of P. fluorescens cel hat has been 10
pemasi Adl nupligapghs 4né dhater amleqaéa@elrft hﬁéelémp@@@itqérby(ﬁfe@ﬂce
ction;
aﬁﬁégafémw‘l e R ok O RS RURERS
wbiﬁgalmmlﬂ iiag dipdlg ndigedde beamkdryomsdby rderertscor di ng to
(a) a I D J l.atl
non- ; B e ARk i n B FlusClboda LI GRS 4 of
mmytsatxoalahq/ewemwfat rurpeses dfrobmtyaofomdestandng, Tthvellde obyiowf
s RSY Sidde B PRl AR e e ST e 3608 or s 5
dfpendudrcbymof claim 2, wherein the at | east one
protease is selected from the proteases set forth in
Table 2. 4. The array of claim1, wherein the at | east
one target gene involved in protein productionis a
gene involved in proper protein transcription,
transl ation, 25 processing, or translocation of a
het er ol ogous protein. 5. The array of claim4, wherein
the at | east one target gene is a protein folding
nmodul ator. 30 6. The array of claim5, wherein the
protein folding nodulator is selected fromthe
protein folding nodulators set forth in Table 1. 83 WD
2008/ 134461 PCT/ US2008/ 061483 7. The array of any of
clains 1 to 6, further conprising at |east one
popul ati on of P. fluorescens cells that has not been
genetically nodified to increase
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t he expression of said target gene involved in protein
production or said target gene involved in protein

wherein at | east one popul ation has been genetically
nodi fied to increase the expression of two or nore
target genes involved in protein production. 10 9.
The array of any afgct aieplst@ vper ein at | east
one popul ation has been genetically nodified to
decrease the expression of two or nore target genes
i nvol ved i in.: any
of cl g.l rrs %9%%1%%?%%2&? adl @gtaarnglgsec-mg?%{ ﬁ%n%
f&mdwmdwsﬂwweuvnmmgﬂmvhm@ugh@hIWbtmeenmmgmdﬂmma$dmmwd
I he.array of claim10, wherein said format
%g&gﬁgg&%gﬁﬁygg%ﬁgt. 12. The array of any of clains 1
to 11, mhemein:mkmhemspth@opoﬁavabhmamksdmzmuhaﬁmbhe

t het {
e BT GHER Coah G s CH R Pl B D e i
posi dageddag@npri sing at | east one gene encodi ng the at

| east one  heterol ogous ot ei intere A kit
conpr|S|n§”the‘%f Y4 ngpmgﬁngppﬁggpﬁgaTSf Sf§“§m§§mi4
Aot Gh JdeTedit6 RbEch feythd &k paddsiOpbi AMBast one target gene involved in
Pseudononasf | uorescens (P. fluorescens) host cell for
8%%?%@§W6W06@n3t | east one heterol ogous protein of

interest oMk isishbic @bul@@&%ﬂp AlordfteRd deBY taORRbEG NI
at least a first and second 30 popul ation of P.

g@@@@@g@%ﬂﬁk%@F%gmn&ﬁ@E§mﬁG@ach popul ation is sel ected

%%ntela&l &prHﬁon fﬁ%‘egérﬁagﬂlplgonoiﬁentfcll aall V&Jh%%ﬁlt ea@ﬂ]ﬁopulatlon 18
opul at1on of P. uor éscens cells that has been

g@ﬁé@ﬂxﬁmmywﬁmdﬁﬁm@m0®@'reduce t he expression of at

| east one target gene involved in protein

degradati on; 84 WD 2008/ 134461 PCT/ US2008/ 061483 i)

at | east dihe ap@pmﬂ Geimon wherei, saifdlat lprst Sueggetgink snvohvad in

h@ﬁmp&zm&%% % al Ly, modified to increase the
8 T93%t one target gene involved in

proteln productlon and, iii) at Ieast one popul ati on
f P fl
modi 11ed” SLRGFEN P48 1 W%efswc}ﬂe(*?* 55 apufe Batfced Hom

e pudtedsésalt forth ifTEabdd 2.2y 1S non-identical and wherein
each population is physically separate one from
anot her;

4. The array of claim 1, wherein the at least one target gene involved in
protein production is a gene involved in proper protein transcription, translation,

processing, or translocation of a heterologous protein.

5. The array of claim 4, wherein the at least one target gene is a protein

folding modulator.

6. The array of claim 5, wherein the protein folding modulator is selected

from the protein folding modulators set forth in Table 1.

&3

5 8. The array of any of clai ns RCT/GS2008/061483



10

15

20

25

30

wor@sgarel encodi ng the at

b) introducing into at |east one cell of each
popul ati on an expression cassette conprising at | east

protein of interest; c) maintaining said cells under
conditions sufficient for the expression of said
protein of interest in at |east one popul ati on of

Ce'|Si_aan@Q%m§§h&&%kagmkth%P&hﬂ&%oﬁ@ﬁﬁhg&h&ﬁt8&
cells in which the “heterol ogous protein of interest

peputation ot B d7uonascayk eelsithpt hirenoh beca rconabigd ysmpriiedeto incgfase
e o ' ' = ' o,
S e e R g Bl PG o AR RE
tnvalved mqutteionlegradationeduced prot eol ytic degradation in
the optimal popul ation of cells conpared to other

popul ations in the array. 20 15. The nethod of claim
14, wher eiThesabyofany lo€asimsdne 7t whgeih aglesse onapophilgeh hasn

rotein. radatjon is a,protease. .16. The t hod of
B isht e RARRPRN, S ducr G B BEER or 68 ¥ e oD iehe
prvolvedigsotsiatprddacddn. i n Tabl e 2. 25 17. The met hod of
claim 14, wherein the at | east one target gene
involved in protein production is a gene involved in

propey. pr otheiafay 62Hng OF tlRinisAno 7t WRESih at le@¥@ one population has
rocessing, or _translocation of a heterol ogous
Fgeangiicaliomadificdrig degrgash Gt cEProsiof Phivy or MAE UG SEME at

i®8std PRottidleghd@ene is a protein fol ding nodul ator.
19. The nethod of claim 18, wherein the protein

folding nodulator is selected fromthe protein

fol di pg mogul,al 51San8%ﬁ‘cl£1i9{stlnoi9pwﬂ-§9h§ai&arr§}5ism format
2008/ 134461 PCT/ US2008/ 061483 ~ 20. The net’hod of any

edndu¢izg wwgugvthron gyt sofgeaingiohsaitherrayr ray furt her
conprises at | east one popul ation of P. fluorescens
cells that has not been genetically nodified to

i ncr eblse tThe asxpofadamndl), whersiaisdd famgeis agémelliforvok.ved
in protein production or said target gene involved in
protein degradation. 5 21. The nethod of any of clains
14 t 01220, Thherrey of aay of elaints lane | popudiatt ot ofegeplledm is

enetically .nodified to increase the.expression of t
1Pl PP ie b Rl SRR TP ER R St
$th 3R exptéreionedlyatct@bmpitigingodt 1@keingBededent @liZthe Whedsebie

t least one p Pulation has been genetically nodified
ﬁﬁmaggwgéggb?ﬁglg§ﬁ?ession of two or nore target genes

i nvol ved in protein degradation.

13. A kit comprising the array of any of claims 1 to 12.

14. A method for identifying an optimal Pseudomonas fluorescens (P.
Sfluorescens) host cell for expression of at least one heterologous protein of interest
comprising:

a) obtaining an array comprising at least a first and a second
population of P. fluorescens cells, wherein each population is selected from the group
consisting of:

1) at least one population of P. fluorescens cells that has been
genetically modified to reduce the expression of at least one target gene involved in

protein degradation;
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23. The nmethod of any of clains 14 to 22, wherein said
array is in a format 15 conducive to high throughput

W@ emeasddny of said array. 24. The nethod of clBECHUERNS/061483

wherein said format is a 96 well format. 25. The
nmet hod of claim 14, wherein said expression cassette
further 20 conprises a signaling peptide operably

| inked to the la?étaﬁregét emu%% &t ﬂ%rek&tme&e@@&hat ha%%een
The met hod of claim 19, wherein said signaling pe?tl
in

peneHcadly aragifiedrio mgtegwahe peprsioreof @ Bagtpne ﬂah&et BRICHD
?%ﬂ%ﬂ@%gm:@ﬁ%&ﬁ'n said signaling peptide is native to
S

eu onnnasfluorescens host cell. 28. A nethod
for identifyi ngl)anlewpnmpuﬁgemdiblhﬂuaw&d?eum@lsd@nlsaS(bl@en

f f Xpression of a
ﬁ%ent%ggra%?'glgogﬁﬁsedqg&%dlg% © (P i {@f est conprising: 30 a)
whelainruadgpo@nlaam myhcczm'apns sinAideraicall apd sthe@inf dacls popatadomis

aﬁ&e:%‘eo on nt fl uorescens cells, wherein
RSB Rar a0k TRESREER genetical Ty  modified to
reduce th&ﬂexpmﬁﬁﬁmdmgmﬁnﬁkmheﬁstdbﬁhm@nﬁb&hﬁminﬂolVed
in groteln %radatlﬁ wherein e chhgo§ulation in
PHECSHIPP 537591€ CRURUT et ?"‘é’a‘?ne SEoF Pk 2BgBhone
papuloabisgiottia opy&tgal |y separate one from anot her; 86

WO 2008/ 134461 PCT/. U82008/ 061483 Db) . lysing the cel | s:;
c) contacting fRE@IgEERd eqlls wndes cpndiist FHfiT e foFtheel | s

Wrfs bR er saBliBleR THAbSs RS é}ttl@dsﬂoﬂéfpof?lﬂﬁtﬁfn%ﬂ:ellsam; d)
selecting the optimal population o wherein

the optind) popaleatineshe eftinadpenglation pheellsghwigh then

Mé&[&gB&%ﬂ&t&ﬁo&‘ﬁtéeg@%‘ij’r@ﬁ%&ﬁ | evel of degradation of
the heterol ogous protein of interest in step (c)

vbeparteahateologaul grotgp plinterdsbemdiliity onher ragre afimmaved
expression, improved activity, improved solubility, improved translocation, or
reduced proteolytic degradation in the optimal population of cells compared to other

populations in the array.

15. The method of claim 14, wherein said at least one target gene involved

in protein degradation is a protease.

16. The method of claim 15, wherein said protease is selected from the

proteases set forth in Table 2.

17. The method of claim 14, wherein the at least one target gene involved
in protein production is a gene involved in proper protein transcription, translation,

processing, or translocation of a heterologous protein.

18. The method of claim 17, wherein the at least one target gene is a

protein folding modulator.

19. The method of claim 18, wherein the protein folding modulator is

selected from the protein folding modulators set forth in Table 1.
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20. The method of any of claims 14 to 19, wherein the array further
comprises at least one population of P. fluorescens cells that has not been genetically
modified to increase the expression of said target gene involved in protein production

or said target gene involved in protein degradation.

21. The method of any of claims 14 to 20, wherein at least one population
has been genetically modified to increase the expression of two or more target genes

involved in protein production.
22. The method of any of claims 14 to 20, wherein at least one population
has been genetically modified to decrease the expression of two or more target genes

involved in protein degradation.

23. The method of any of claims 14 to 22, wherein said array is in a format

conducive to high throughput screening of said array.

24, The method of claim 23, wherein said format is a 96 well format.

25. The method of claim 14, wherein said expression cassette further

comprises a signaling peptide operably linked to the heterologous protein of interest.

26. The method of claim 19, wherein said signaling peptide is a secretion
signal peptide.
27. The method of claim 19, wherein said signaling peptide is native to the

Pseudomonas fluorescens host cell.

28. A method for identifying an optimal Pseudomonas fluorescens (P.
Sfluorescens) host cell for expression of a heterologous protein of interest comprising:
a) obtaining an array comprising at least a first and a second
population of P. fluorescens cells, wherein each population has been genetically
modified to reduce the expression of at least one protein involved in protein
degradation, wherein each population in the array is non-identical, and wherein each

population is physically separate one from another;
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b) lysing the cells;

c) contacting the lysate from each population of cells with the
heterologous protein of interest; and,

d) selecting the optimal population of cells;
wherein the optimal population of cells is the population which results in a decreased
level of degradation of the heterologous protein of interest in step (¢) compared to

other populations in the array.
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