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WO 2006/ 014899 PCT/ US2005/ 026390 PROCESS FOR | MPROVED
PROTEI N EXPRESSI ON BY STRAI N ENG NEERI NG CROSS
WEEBHERENCE TO RELATED APPLI CATI ON Thi s appl i caPCoOMmS2005/026390
claims priority to U.S. Provisional Application No.
PROGWSSHORIMPROVED RROTYERS EXPRESSIORBY STRAIN ENGINEERING

I NVENTI ON This invention is in the field of protein
production, and in particular is a process for

i mproving the production |evels of reconbi nant

br ot ei NSCROMRERFHHTENCE T AT PrEYE b act i ve

reconbi nant proteins or peptides expressed I n host

c i0atA AR Iy & Ba%id S IGHATUIRANG | 36/591,489, filed

pfqg]h u%’gégagir%@tel ns angt%/g{) |Sf3|es ﬁ%@g‘ﬂﬁﬁ@% app?lgve%) ?39y’ - e
July 2602004.S. Food and Drug Adm nistration (FDA) for use as

bi ot echnol ogy drugs and vaccines, wth another 370 in

clinical trials. ' na | e therapeutics

that are pr oducedﬂﬁﬂ#&}gw C IMMt hesi s,

protei ns and peptide re nopst efficient)ly proquced in

| i@a%@ve@m Ig i o ﬂ%@ﬁ@a@tg@, PTEfietion) fdoi Fsifharhggeess for
i RSELEPRRKLGR TRk BOOSME g R oo

activgmecatubipattprofeing waneptides sxmpessad talagecellsr ot ei n, the cel |
is placed under stress and often reacts by inducing

or suppressing ot her j Iﬁﬂg stress that a host

cel |l undergoes duringq%ggﬁggﬁpb of reconbi nant

pr.ot ei Ns i ncrease expression.of . 20 for .exanpl e

s plepfth GReertnbiogR: B resliusien end pse tes RS Prat mproved by

the Ut91€06d @h& XRHE 28 tinistr@e DY@ or REOiEHiBteclitBo gy sRdlvaccines,
expressi on of conpensatory proteins can be

with graibared 19 Bdelnisaldrigls. t Halilpo smalh malegie shgranguiesythat are produced

. of i ve ] | - e i . i T

o U s A s ST PR e, o i
cells. Ot @har3r €dses, Nthe @@l crasctgenismi Isds Obedh NgEnatichllggmodifiad itorproduce or
. of the reconbinant protein. Wiile it is known that a
incregsg the nrpadustion of theq¥olgin. | change its profile of protein

e iR, it g ' j I . .

CAFREF BBy o8 RN e, S8 SHAE ftcin, o ool i
placed onder etredsanéd dftereacdyriageingicsuppresayg dihehprotenpy Terstress that

a hosbelt BELTEAS GHInE PTG B e B RoPIpIHGRS S eraass Gypipssion of

for eﬁirH}?_lae 6 prfifind Or &fFactdts So ERLEHegMatih @FQhd IRerexpressed
30 fi1ed Septeénmber 15, 1995, U.S. Patéent No.

recon@irid gtp@e,in.f! | ‘Elae jum@a@ﬁ, exp@Fsion). f coapensatdyy, proteins can be
countgfpﬁcgél’c‘ége? to FIH g%ﬂ@{ela(bg%ss%% %%%%%s&%&%v%nwghgth recombinant
proteiD PRCFA ANk préstio T OReK O Gd8hatd 8% 8dsioN0of 6P brdidifis can cause
filed Septenber 27, 2000, U. S. Patent No. 6,532,462,
misfolding anchagaregation, of thogrombingnt prafemt Wiile 1 isknowsthat a cell under

A O R e -

whiclgeifie@iotdhs will B8 uprdghlatddair dotvniégulated.

Microarrays
Microarray technology can be used to identify the presence and level of expression of

a large number of polynucleotides in a single assay. See for eg. U.S. Patent No. 6,040,138,
filed September 15, 1995, U.S. Patent No. 6,344,316, filed June 25, 1997, U.S. Patent No.
6,261,776, filed April 15, 1999, U.S. Patent No. 6,403,957, filed October 16, 2000, U.S.
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6,576,424, filed January 25, 2001, U. S. Patent No.
6, 687,692, filed Novenber 2, 2000, U S. Patent No.
WO 26001882, filed April 21, 1998, and U.S. Pat ear/use05/026390
6,567,540, filed April 16, 2001, all assigned to
PatenN\If)y(BIESI 536, fﬂe‘d:SeIitbrﬁaerBat 2000, NG.S. BatsfiINEH53 0462, filed August 27,

Ne
2001,pr‘618r #’éteghalqn%g{?ﬁﬁgg é"ggfgl\&l’p e (gqelgn[{ﬁ%aﬁ@tﬁgt ]g[f"t 820,108, filed
Febm%%{bb efdggn gUas biﬂa&&ﬁfN@' 6 @ﬁi tzé 16X L SSb&N14,21908! UM Patent No.

di t1ons onparing a first and second m croarray
6 576ﬁ4éésﬁlleé rffmntary ZﬁL WL, BtS. Hatentibleds é87r6%2 dded pvembéns 2800, U.S.

Paten ‘Q@toégh@ep?&@tﬁoﬂ ?@.2 %&J'%rgﬂf ‘.’%@g%s%', liled April 16,

2001, Idiﬂ%gl btArh&FriRamEay - medi at ed gene expr essi on
profiling of Escherichia coli. JBacteriol,

1813% Hat@d NG 63)607C&8r5etp Fgrlodulpi@nh do Nemaziss am%@esdqsg@beédnethods to
proﬁlg ﬁl&@ é@%%& Igglga )gprrgs?sgo&lgtfhz ogéijte?ts%g e@L{l b%{egall 851 % expression

alterifgSethididns By ceinpatfing 208 )nd scenid Ridrogray ﬁlbas&e‘rrfeﬁt e nt
t eps of Protein Synthesis Explored by
Trv%eist ol psgdonmicrpRissy amab@lsdp ipecshate aieexprsplogprofiles of E. coli

with El%cfggfe mdu?tl m}sig Yy ZLO%S) it %lé%gﬁ)&l)sy ﬁ#&@ﬁjragfr—medlated gene

anaPyses 0 cript orEs “an eone
expreﬁdirﬂpmﬁhﬂgi oﬁESdhetzbhze@:bhnEBwandr b3R(2): Hrep -Hreik a(hﬂhelsgroapsrhave also
Kabij r

Bact I 5442- I 200
m%s@ﬁ%cté%?lgwnaﬁprﬁﬁ%éﬁ o8 A SRR B | et r) deletion

i ghi e
of re%gs egp g%nel%E@%(héﬁRfa\] gl gtta étg g%%%‘)‘" ]Hbrﬁﬁﬁév\’vfﬂ'i‘ qyltffe%? %ﬁj}r’a ﬁt;] Protein

Synth€sis Istplered §y2(00@)scBpicoral Rroflihg |o|f| Esc{handuuomizl K—12 J Bacteriol.

i T e e M
stralnjﬁa%elﬁ-'ﬂﬁ%omﬂﬁﬁ(f&i)ro%@@i@lgZﬁ)ﬁtantQtﬂain St Badterisll $83(0$)5M4DS1; Kabir

use of microarray technology to identify changes in
MM, t¢ieal. e(;’%@@?ésﬁem szressslp@s@tﬁemSaf@dn@abebc ipptiEvaye én jpgi knockout

Eschdy é:%iayqo AR rnggshéo?t gy 'b% 8 orf ’g%&ﬁ(‘?‘)@%‘k&? - 305¢5211-31;

Eyma&8 @, ét al. /{\D@ﬂZ}) SB&cilbhs ddlbghs ﬁlﬂibﬁoxﬁ&‘ gsmdn)ics Mﬁheﬁ&ﬂénzatlon of the
Escherichia coli Fermentation and "Cell Condition

stringpgfrrespopsoRiERrotaRES i RAPRTIDEYTBR aRabysis- d1Bgctsriol- dSAC): 2380-20).
B'é‘iﬁn%eﬂ dgide" 2 )use ({}emi%é/?%‘?y &Eﬂﬁolg rt‘é (iﬂétﬁfr{%%anges in the

npri sing eno
exprebm@hoﬁsﬂebs fmwd gmesm Eu &ﬂdaﬁeﬁt expreikssian of récomlbinant chloramphenicol

acety]gq%gdl Lo ogéslonp]?rg%eré%ts | esﬁg %a@@eéer{oﬁ}el? lggn\é }%S{Sﬂ Y (High-Cell-Density
Recoxﬁ%ﬁ%ﬁﬂ &R Hia t&)lf qﬁé?fﬁ@htﬁﬁ&ﬁ RO Qﬁ’cﬁlﬁﬁiﬂﬁﬁ%ﬁ’s I Improved

e strategies for 30 "conditioning"” invol ved
Recozpbmamaemtcxgl Yidld mBinieph| Bidenginof72t85e99elllbs, stiase | gede rtganscnptlon

ot LG 4R b S B B SR s 580 vt

“cell | DaMbhing? agtﬂleéfg&e RESAIRE LthY AePéls Y cBYRIorRXPPRstE4se8 afd other
certain sigma factors that are typically induced after

intracekuler proteiss em'lqrAgaurecqmbm%ﬁ prpteir m&ypmom cﬁfbarﬁ’f@yegles for

con B3I S B BB s LR, LEChe SR Bl owones

dltmcftmeﬁéllaﬁaeﬂﬁﬂblltyeauﬁﬁ% Mcrobl ol . Lett. 220(1): 155- 60) .
Cells overexpressing sigma factors_as wel| as

r é’pﬁ@r eteal. %P@Eﬁdl the pse of @llcgpgmy m&smtogd@rﬁﬁ’y darget genes activated
by ovLeJr—e)gpréssw% fﬁun%%ﬁnz{ Pa%t% saﬁﬁfjax%ef e'tlﬂl Hﬁﬁéeﬁ%ﬁer cell stresses (Asai

K., et al. (2003) DNA microarray analysis of Bacillus subtilis sigma factors of
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Choi et al. described the analysis and up-regul ation
of nmetabolic genes that are down- regulated in
waigls/deresi ty batch cultures of E. coli expresBCmgs2005/026390

human insulin-like growmh factor fusion protein
extrac{toffashic) fuebigin efandly. (FZ04S8) Mievh;amzedL&ir o@20¢l)dn5a).  Cells

Insulin-Like Gowh_ Factor Fusj Protein_in
OVereXPERSRIG St s ors a%\yelbé%s?@@é%rsgeaﬁs pledig St ISSnfRi0y RTomRgFs were

riptome Profiling Ap

usedt@@%ﬁ%ﬂ@%rghgﬁ&dgégé 1171%{71&3742) The focus of Itohl S

WOhéi edvak describbé thmmatysismnd mpaagdsthrh(aﬁm@t@bdrc ghues thgt are down-

regula?ggggnsgkgﬂ edtehéglc atg]l& ns 1 e60 épg}rérr%gﬁ?% E}h}?}iglg ﬁ}l%tﬁm-hke growth
factorrﬁglgﬁbm‘aﬁs'iﬁ (IPE-9h G(C'Eop e CWC(ZO@B) Fphhitd "P@auEtests bf Ynsulin-Like

wt h condltlons were identified and specific
Growtitd%aatm [l Fusige Pesteinhiat Eschelidbée pold bmﬂoﬁélgfﬁﬁismﬂe@if the Rown-Regulated

Gone SRR RSP Rl B et SERTPL P T e, o

focus S HiRWdrk K4S loROhE deetditie Schaxli}ﬁzs amtmcﬁﬁﬂlﬁﬁlgcmghdensﬁy conditions
i ncrease protein production and that growth rate

after proteinl indhichiowi fGengs Hhati Weticedasyth ge@%ﬁ%@ﬁ% ipdgpiien of recombinant
I a o h
protelg tl?rgg%cgﬂ%ﬁs&‘&vr\g %eﬁg% Bgljhsfétg %{ Wﬁ? t(%ﬂl ogs E(g%:? Jlesﬁtlﬁé[l GR& specific
metab@ﬂc‘sll g@f&ﬁeﬂiat tieadr &des edomt@uwtecb wére essprsssad soci @lledproducing
h the protein productjon generally or

th
recomingst 1I<;vF Ie ul her @orlpsBewed, t gPEgaT e fnfipolsBindichon of certain
nucle&@lg{ %I LD aﬂije gc?&"‘g QQQﬁcrgisgtﬁbﬁllpﬁl%aﬁ&ioﬁl &Y that growth rates

e i ent use certaln expression
couldsbeshmahsﬁed'l' bg mxwamgmxpressﬁmnmfgerdmm mgolamdnmeta’opb@ transporter

duges stress. res can b
motecyly * A ststopine UV rSTECALAR FOT e SAELY W pBent B reduce
metabof¢! rsﬁ@sseﬁlakso%?altédsw?tﬁnﬁl@ Iﬁofélﬂ @fﬁ@cﬁ&ﬂ%&ﬁerﬂiy Qe REith high density
capabl e of producing degradative proteins. It is not

mﬂﬂEpOSSIb|e to predict which proteases will be regul ated

by . a gi ven host in response to expression of a

Proter reconbi nant protein. For exanple, the
bamivahicd dBgratihtiar SSeeRsbinsR PedtbidDresentsandbetapiead ersefficient use
and protease rel ated proteins. In the cytoplasm of E.

of certash iexpisspemeyyens Ihe RrREssPR I EXpEINeHs BIRtCIBY OACH iRgjses stress
of pr te a t ul

rspoffg T GEP SR 0 EPLELA bR Gy A5Lns8054 X timit caton

sourcé\TRildﬁnﬁ osiesih a ltd%’(éihunib@fl bf gerlet sipablfd cE' pr(iﬁm.ﬁ% degtadRye proteins.
and ClpYQ Hs1UV (Gottesman S ( 199g3 t eases ggﬁand

It is npﬁé@ﬁﬁlbtl%nkgﬁqeélcr lié e?e?%eﬁ il syeilate by argiyon Bgsidh fesponse to

expre%gor{}or ang?agﬁcula%l 1%9 bt Fibidih.( @Rr &xBBle, the bacteria P, ﬂuorescens

SOCIat prot ase the active site of which
contaihaap $o EMpmydasqslaadlp)rqte@tmﬂmedmbtelﬁi.pXP are responsibl e

Egt; B{?)%}?’Fo%f g prg O{Sglﬁ g%}eret | (Ialililg%i %{; |b'grr%1egrcr)up of proteases
and c?ﬁéﬁ)fi‘?iohécﬁle@ g M&sl le ﬁbﬁ’\@tef) SRt @ERNDUDby Five | TP-dependent
The ClpXP and ClpAP prot eases degrade proteins

Hsps: ik BSHOXAB, Ciod, b X Bequei Clo YIQIHSIE A (Geitesman W 1996) Proteases

ot EJSELA/EER, ST ARG, () B S8 0B} o

inner (rpe%ﬁﬁ’ﬁne%%c?ﬁ@d ?%as@fhe%ﬁ@@éﬁé'dﬁlﬁbmﬁicei g @9tdplasm), CIpAP and
cytoplasm c proteins by the Escherichia coli_ protease

ClpXPi@B: regpansitle fagdhe §eggdatlonpfﬂga1glrmgggg1ﬁed at their carboxyl termini by
addition of the non-polar destabilizing tail AANDENYALAA (Gottesman S, et al. (1998)
The ClpXP and ClpAP proteases degrade proteins with carboxyl-terminal peptide tails added
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Several approaches have been taken to avoid
degradati on during reconbi nant protein production.
wanescapgrgach is to produce host strains beari RQT/US2005/026390
mutati ons in a protease gene. Baneyx and Georgi ou,
by the fSQfA—%’é@iﬁ? s?stel'ﬂt Gjehezs@e\ﬁ 121108 8a847;d@drhiah €) et alt (16I98) Degradation
rove a protein A— 3-1act apmse fu3| on

of carlpmmterrmn@Baggﬁyb( CFtOP](%T@?Cg PEieIES Wlﬁ@l)gs‘@@f%f”f‘uﬁ‘f F GiotseRg HB
ar a Escherichia coli strains deficient
(FtsH); &e’?ﬁﬁ %?%Agggesﬁid proteases: protease ||| degrades

r8 & Bral'Bp 91ﬁswha£ havel tgleh taken o raadndsiegradamomduril@@c@nbmant protein
173: 2696-2703). Park et 10 al

sed a si
produqmnat(PrmmPr%aﬁbrI@&b Rradyes hﬁ?toiﬁélqsg@ rﬂog}ﬁ 3 Iﬁotease gene.
| 0 r F@tdin@ro®® the yield of
R
a protéif CRPiaoantasp fai@i prdginaBanegx Ee Geo@cnsﬁ jl?ﬁjj)t({‘n@tr@ptlon and
a protease neg&@l ve, mut ant g ?nerl C col |

charac@im@@tggh%ﬁsc grchig colj straigs d¢ 1 1au 43 ( SSETE e]qbpr([.)f%a&s protease
I deggaég %Jagl%gl%?&‘laﬁw%@ﬁt 30R1raide KEVivBEs BREeAONBLY: 0696-DT0BY. Park et

lent” E. coli, particularly nmultiply o
al. us@t o eAsitardefuiationalt apoachi s 1mp@0\m sepgainant protein activity 30%

prote tlcally sen v P e
comPaF’?jioWtha%F RS SUHR %&0@023 gp arggég ce}rtl ageglgt9 E’)gﬁcrrgtg I Proguetion. of
recomﬂlfnaﬁttﬂréﬂeﬁlsbyoﬁ hish &8l dentiBpéulture b d @rqreast aagative elﬁmtamtelflstcherzchza
strains or strains includi ngUa protease in

coli s@um lBaqte«;hnoPO?rogubilﬁ :46d-16r)-NoU-SnG a2t 4876, 25@3@ "1&835 264,365
col i r a| |

s SPGB o ] RRPER SR eiins

stramso f&ﬂ‘éﬁﬁdeqj’l*ot@f)lyheﬂ@rﬁéhﬂam pelypdmides PET Roblicatieh No. MEO 90/03438

the cell often |s n t adequatel y eq
descripssgln eEcFRIRRT SORPRIE. OB DEUF BIHRE SRV St or sirein
g © Y PEST PubiRafG NoeW BY)2/483761debRibes E.
1nc1udgr{(% %Hée%éﬁfé@)%h S]ﬁmﬁrﬁdary strﬁcture I s defined by
coli sttdins ctﬁﬁeﬁaﬁﬂmq:rotfeamsmgPlaadiches or beta sheets, and the
ternary structure by coval ent bonds between adj acent
1@@%@8@% stretches, such as disulfide bonds. Wen

SARDEES Hafbr 03&9&9 b Bt prBA Bk OF redd@ibina@t bivtdiys Inhost cells is that
| arge-scal e producti on the secondary and tertiar

y
the cefitoftentismet arlequaielypﬂqutmed tp prasdue ehesfsolybla proagtive protein. While

i, mpor t an nifi ha 10
e pABLE ARG 7Y B SR S SRR i P Bcs, e seondar
struct®e 8 dPfflasdythiptdesdetT dlpHeaelixis of bﬁw clesttsiand d@l 1Baiary structure

activity. I'n many cases, a host cell expre | di.ng
by covelént Apidss bEtFRED admamt Bioéein esér@@a%ysuﬁ ras alé\b@fi ‘bonds.” When

OdUC“ B o6 udBME YIRS secBhdary and
eXpre%) HgH g’@nﬁ gveefmS S?ch%?r SSI i eggec%feﬁl%%fiy regqui red to
tertmgrs@ﬁh@ﬁl@e wSakd groteif AL ie aiﬂ otitkal impatanoe.yAny s1gn1ﬁcant change in

i ot echnol ogy (fr oduct s, . a, cell ofﬁen can not

proteiarisughirnaan Vsl a fanctignaibe inagkvs moleculen gt p ARl ‘{H significantly
3 I htofs (FM
e R I L5 o umsesion
that aRCiERERAY ol ploypet jsmdnctmnscffcalctivmg:camblmmqne‘@at | Baweyrroat the high
i nsol ubl e, aggregates. I.n bacterial cells

lovelsp 08 oPAPIoBI9D. BONF LISz GO0 SO0PrOR SRS SRy SEp icae satistuctory
X t nfefulat
ot A6} HELANORELaS ol Brfved Bhipgh ey BN relstor o

modul A6¥s ltey protéss tixajecombinpmproteaper one DnaK, efficiently

Pré;) \(;E%“%a;tg p%c%&%éﬁﬁg r‘ﬁ? a: Ig?qr,\]‘gr% E)lillp %?r E})Ec’ogenous proteins can be

accompanied by their misfolding and segregation into insoluble aggregates. In bacterial cells
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i ncorporation of heat shock proteins into protein

aggregates can facilitate disaggregation. However,
wonatic@#899 pr ocessed to inclusion bodi es can, i RCTRISE@EMN26390

cases, be recovered through additional processing of

these g'afé§ Ol blh?ovH 36 tineMsiolr Bd@ENS ThoBNGoiiN ther@letvesrknof folding
di"es typical have to be urlfledthrou%g ItlngeD
modulmre/phaperms uuclngesd treatlap @t ifontlyndhe anaipy HspyQ phaperone, Dnak,
aturati | teins. Th
i g FBTL AR RGBS GPES S s T iabethtocins. The
incorpGatire 8Aheatl $ho6lo [jpea&hﬁ ahledprd&mitaggmgatesa neh §a,dnl$tet$u@mggregatlon
en

renmoval of the aturant hy dilution. 10 A reg S1 thr
Howevgf, eorcr)tpmq weeresspdrte inlesionyBodies FAth FR ST, GBSSS, Svered through

addmoa% %%%5‘1%& ﬁg&?cﬁﬁ&hﬂﬂ d8n C P3teins HB&IEin ﬁcl‘il@ion bodies typically

etnvitrorefolding wll yield
have t(bb@b@%é‘cﬁihk@hga(lhul‘aplemtqﬂuntzludmgidmh’@ratmmdgp@@uratlon Typical

oo e L, AL 1 00 e e
aggreght% d}l Qﬁﬁ&@ﬂﬁ{eﬁr&?%& R SNBENRRRE kdifoval BP e dpammDAt )byh}ilutlon

ucing t tivation tenperature (see Baneyx F
Aggredal@9a} ftequetitlyofotmbdiaggn infthis @tﬁgnb{ﬁbgrﬂddgmg]eprﬁgespwg adds cost,

there 15}2& I;S%%%Eéﬁﬁﬁg{edﬁwtr%%& al Ivgjil ?ﬂ%%log@!lw& Vgﬁﬁ&#%g)énd the

recove%rbt‘éﬁﬁ caR Gl cBidé 1586 aMothte bF eh@@yntdthpurileH51- 565 and
references therein). The nore recent realjzation that.

i Oney |ap1arop¢1otce irefduce maptsl PesTeerionsis TN niTTRERIFRAD engineering,

D h j
most Celé]FlJ qjxrrlyd? I‘ei:dgin&%%h ncgllto\?g? toﬁ téﬁe&%ﬁ IIS%SE?? H @899)aR vARdolding
of rec&ﬁlgﬁ%hte : ?ins% gﬁ %@h‘ew\fggz #dllh Ih Qlfding ofnlndmmdl Migopiology and
an Yy ol dases I.cCh acC erate r
Bzotecéacdggv ;ﬂd@ﬁbuvtqqeetfa@ Wia nggp,hﬁ}g/ Alﬂecgcaﬁ 23 Mngoblology ed.
2:551 gg #gr enRRh @1 2 CCIH&Q%C li‘?eaﬁ"zﬁ’ckﬂneﬂﬁhtoﬁz ViREhrodi® folding is

mati on or e. omas JG et al. (1997).
asmsteﬂ’bﬂ)}ecimble&ulﬁhdmemnes Whmhcbmglotfaﬂal pEopsT aspnerigation and cellular

recovery of act reco r ot el from
targeting of GERE HPIPELHASH QY AFTREPIY BRBERE B br kit ermefgles; and by
foldasg% 8\)1h1011 nac%aﬁfa@é RatE A Eising ¢ é’t‘éi)soéﬂ%hg XBE eHEdiNN pathway, has provided

rones has been founhd to increase the soluble
additiotia hptﬁoﬁheaggnbga:hw probfano nénp‘iustcm b@y(fgg@at@gr{éwfor i.g. Thomas

16 g e SRR oS S g Bk of v

recomgﬁl%ﬁ@#)f&ems-rﬁ@mpﬁ'ogﬁﬁ9[0 fIresr t&aofef@lﬂpﬂppl Biochewy Biatechnol, 66:197-
I ssolution of prefornmed reconbi nant inclusion bodies

238). but is related to inproved folding of newy

th d t
SRR T Bl R o TS b k816 o i
so1ubley§1aaé @%‘"ﬁgg&ghﬁﬂﬂ pmﬁe tphﬁeﬁlt; alsid Bmyayamﬂ‘ (E99) Mecambimant Protein

reconmbi nant Cryj2 (an all erhgiﬁ g%%gﬁ%gﬁ}pcedﬁ e process

Exprepmn em)? (:cMr b &tpan- Bioterln b
does Eﬁ&t ?pé)re%rn rf‘kr%%z% d@bﬁ&%%ﬁ e&ébrﬁﬁn%taﬁlelugﬁm bodies but is

and syner gi st ro es of DnaK-DnaJ- G pE
relate@&ﬂlr@@%d 14 off meﬁgss;}sﬁheﬂgedi otadeinghains. Har gxa,neﬂg,elﬁlshlhara et

oLy SESTESEE S R0 B s B SRSREL .2 0 sty
accm%oexog{rsgp O %ﬁﬁﬁggrgé G Uhergchest %@nge'd%ﬁalab@%n) (Nishihara K,

esse DnaK and i nCreased t he
Kanemsﬁ uvy [Kitdgawa Mf YanaginHpNoco[T. dgeRasbapryonce POFPEESEiR é’lasmlds

e e S e LS Ui ki
of an Qﬁ&%@ﬂ Bﬁ%gﬁ&@ IR YBALA, Ty inEBEeFiERR cali. Appl. Environ. Microbiol.
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coli. JBC 267:2849-2852). The beneficial effect
associated with an increase in the intracellular
woanm@nigoat i on of these chaperones appears hi gRCY/US2005/026390
dependent on the nature of the overproduced protein,
64:1 69?}? 4 8 W& BFs hio QMe)ngsB&ﬁ(}ﬁomaﬁﬁﬂDﬁﬂd and\ineeskdethie at@mulation
or

processes for devel ogrrent of host st raql ns thgt .
of humsh godobipgeesiby teadeatLeant OFpsP el 392 Efseheh geerproduction of heat
roduct i ti Vi r i [ e UGEherichi
shook gkt EPPREE Al 20A0 b TR bl o RE RSB0t B el
coli. JBODETB49-1085D). The t bumeitial effent abjoeittedfwitthem increase in the

i nvention to provi de processes for. | oVi
intraceHlple AUICABARS Opr QB3 CERATRRSS ABREaFH nigh HLAPendgit py thp nature of the
overpr&#]{{é:%,!l1 ?fot&ﬁ! Stsuldest ﬁ%y' AR s @RarhfteBd OVi de processes

ncrease expressiron Jlevels in host cells .
eX Afeed sixitgs f@cprobessen forpdevelipnent of gwst seziss that shew improved
anot her qbject of . the invention.io provid .OC
recomfpigantnBOEAR eO% HEPHLR, dradysion.g GFtﬂfﬂfye Ogr (iilé‘?lﬁtﬁﬁlg e(%lﬁgllest0 reduce
%&xﬁg)' | rbdudts yet anot her
manuf% ] e é%?%ﬁé@%%é%%ﬁﬁﬁbﬁ%ﬁ de processes to i X
i Incis ethsrefdrhean enbjdcs @ff theadnvieptionrtat piowidenrocesses for improving
.econbi nant _ex ressiﬁntsystens. SUMVARY A process is
recombipaR}PHIGIIFPIISHEP BT At he expression of a reconbi nant
Pl @4 81 f0rtRér objbbtRAThE GveBfoMid ptavide plocesspy tms iinvgedst @xpression
reconbi nant protein or peptide in a _host cell; ii)
levels imlasyodlls gxpreguingtacempingnt prateyss arREPRLSS)  and
identifying .one g els of
o b RS Ths TR Gy HABRORNS GRS IOATHERS boiey
solublé PRtif aRAb inAsbmpinahtdxpressibn pyyierngle; and iii) changing
expression of one or nore.identifjed endgg%nous%geﬁ§ levels of
plt aeibiR taRopr objssleqf the MNP 1O DONHSIe (ARRCCESeP 10 Ingiease the leve
. [ i essi on as neasured by
active B B B e Pprove the
recovery of active protein, for exanple by increasing
solubility of the expr®EBBMARX onbi nant protein, or a
related protein or peptide. 30 Using this process, it
cAnpioeesdeis gerovided fohimproving the eramsssioal oLk aecqmlynant rigrotein or
.are "chosen" by the cell to conpensate for the
peptidg epMREYPEN of the forei gn reconbi nant protein, and
t #écgk&éﬁ&g% icBBmBbRAAnt 28R & BN PRMRE caf, nore
effective protein expression systens. For exanple, it
| §) kmatymmg hgenetic ppafdepf the call e@fi/ idepjifyingenecy mpare pydogenous gene

produ%g%l;%élﬁg%gf% upq)gx(reegip e%%tor? A 8§er%7§1:;{8§r§éo\;fé%ei§99 OB HAARR protein

an over

or pephid60FRi nant protein. However, it cannot be predicted
i n advance which protease(s) the cell wll %gr e%ul atg b
t Gi)conpeing agr@ressiont ¢feorg PBIBOTE dé%lékﬁeéyergﬁﬁe egyhe products by
reconbi.nant .prot.ein. Analysis of the cell's genetic

genetlﬁ?el @Pgl?wgﬁeccre&array or equivalent technol ogy can
| daptirdassyvbhic providy aasesederpragsicged ateesiiréd by igipvesed yields of
cell in response to i ) . ) -

protein, or can improve the recovery of active protein, for example by increasing solubility of

the expressed recombinant protein, or a related protein or peptide.

Using this process, it can be determined which of the many cellular proteins are
“chosen” by the cell to compensate for the expression of the foreign recombinant protein, and
this information can lead to development of more effective protein expression systems. For

example, it is known that, typically, a cell will selectively upregulate one or more proteases to
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exogenous protein production. This information is then
used to genetically nodify the cell to decrease the
wexmiegdsioon of these particul ar proteases, whi PET/US2005/026390
sparing other proteins that are useful or even .
degradé“é‘rf ?&é@i e r&BhibiRANBRNIAS Howeher, n@hherbepradioted, inadvance
ce ma

sel ectively upregul ate one or nore foldj ng .
which protiasess)dhs celbwill opacsuinte to epmprapdgder thesTes) ‘Eﬁ“ﬁ?ji oy any given

capabi lity or.sol ubid it f r D or AHEY SN equivalent
recombﬂb'igf groteipy AnalySls ﬁg tdl‘%) églé’?e%‘it“%?% ﬁ?ﬁﬁgbﬁ a_ncre WhlS,p irNequivalen
technolb 8y GaRddemEy | vakieh profeaesiae tupragubittd ihe giokroweddin response to

fven systemto assist in the processin f S i fic
cxosen o S DRSNS M el SRR et
sl S 5 5 Sl RO St o,
useful érfe¥kn Redessabe &t cePhoguabstdstd. Based on this information,
the cell is enetically nodified incre
e ST BB B el T BTy R e Feg modulators
or cofa?t%isatgtiﬂgréasg e ﬁ){i&iﬁ c&ﬁ?ﬁflﬂ?oﬁﬁlﬁbifi@r ofttheregbvbihant protein. Again,

econbi nant prote “This nodification can incr eaS(f )
it cannbiie: predictedtin aflvanct iwhichpfobting modelatare peenfagiars will be selected in a

. m ni m zi ng . t.he detrinental _i . . )
given fSHEbL ST 1 THOREISIOE Phé YEars Sruap Giadt grolein. Avalysing the
genetic?ﬁxglp@e’ b$ Hhibflatrky Yor GquiviRnt ReRIbHAANOWS dicstification dfethe folding

eased by nodi fying the host organi smyvi.a_either .
modulatowsr @ awifatprs tha ey e Aeshupresdlated p Rased oR this gnigrmaion, the cell is

carpen r (L8l e, r | N sd1BALd | 81ding modulators or
genet“l?ﬁ?’e‘@‘ﬂaﬁegd%i ﬁncgéeagégﬁé & 5“%?5&{ ?%el st ress) .lrilgn a
cofactdBPAGErEdNdY the ceklfor the givamdedonatindnt pretsinih Shis wodidieation can
_ benefici al nmechani sns of thg ceg. . The . rﬁ%eqs%%gnqalbl% act on
increasesthel pereeiE £ jagBY §/ PIQERIR FECOMF O PIEs I BIIZHE HiEt IS P

rec nant protein is optimzed. For exanple, using
Cenhofl}?(g%g%i%)'cess descri bed above, the host cell or .organi sm

i Bher€foreg thiecatlt ymdrod adtivéty and/on polebjlitaefthe seopmbinsglipreten can be
) knock-in aor knock-out one .or.nor.e identifi . :
increagedRyene M IRg ﬂtﬁ.]g)qsé OFganisy wa either merensing oL P%CE%SISH[% '%18 expression

oq{lle)&. | it (&N, BBty tHat sQfredutit &XiRresHnEdd given cell stress) in
0facr C(&)lgné[gl&% n?tgglr(gtei%? or a rg?)atggld protein _or, peptide,
2 manasrdha dckeldctimabnd thetiseves avhols othercheapfieial meshapisms @1 thesell.

m_croarray or equjval ent analysi :
et Dareaaahe S Lty BT U etttk GpRBgiapt protein
is optidBE&O Uk &a@%sfng%é prReskdwehbddrabore, thadokt- elit ort drganism is
addi tional sel ected conpensatory proteins. This
genetipallyc ewdifisdntob epregulate, clowimregulage, sknagkdn @efopockpout one or more
.. _..prgani smis aqbtaine L BL L S; | HYMEeX RaE&Sh 88 cultured
1dent1€efc9<§>@me\1}§at%{p(d9/r Qs I‘%& % :ﬁgﬁt ‘%fri Ig % g%g%ﬁlvs\nﬂfta%o Ut undue cure
to ex?fé@&< ahé Ngc@fibinhe hestinpragani siatat preteln ofhpemsids: epd additional
or exanple can _be repeated for exa{TRLe one, TEIWO dified host
compérisatery, progains identjfied ¥ja,micEQaray or ayyRlenh ppalysis The xiod
more . ti. ; SRR PAS/ {¥838BulateNknock-in or
cell LSt HEN 1%?}%8§£% eﬁ&?%lelg)é} oceess f l?rt er conpri glég;e V) i
knockedR tigs@ditriahssl cpebevipeasitoryroteins. dhigmpessdean he gerated until a
host @ OISR QUHPHOMAE SHE FSBETPR BHPAY R VL ERgy soluble
proteig%ﬁltoiu{: mﬁ)({u%f\};/éaftﬁggglﬁto@%légl%égbf:g%ﬁiswm' Eéﬂl fTIRGe 618pd for example can
expressing reconbi fant protein or peptide and
be repedratiof ykagpleneney twoptheceadatirt fiveafix,cievien, qighb.duiae.sor iggor more
. are differentially expressed in the nodified cell
timesexpr essi ng reconbi nant protein
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or peptide. In a further enbodi nent, the process
additionally conprises: vi) changing the expression

wohome499 nore identified additional gene proBATUS2M06/026390
provide a double nodified cell. Optionally, the

I RGRB e 8bodihRhe it Rocds Blride co %)ﬂébsr ) aiﬁéssmdg&ﬁ rEbombinant
or peptide, can be expressed in the doubl

proteit g1 peptilecing genatierily ﬁlqd}ﬁqde‘@ﬁlﬂl alrepetepmathep cothgdinent, the process
e e C c

further! dg(\%mﬁ lllge's ulga%&%}&ﬂ énhd %%89& gcg[ %oﬁﬂe ﬁ ﬁ g I%tlc y \}%odﬁﬁed cell

expresmngp@mﬁﬂblhe)ntt Pr@teii cir f p@ﬁdé elnld idehtif¥Qr €8s oAgnore additional gene

producéqT@]g ﬁ&%&ér@ﬁt;?&tygxg@gé@%felgéé %&hﬁ[e& ﬁ;ﬁﬁ ,teggrggsthrl]g%ecombmant protein
I
o v Y5 e BSOS BT Bl sy SpAPRBLL 9 iknaing

exprespeptolf cae andhore ddntifiby iaddjtiond gene pmdacﬁadd iprovdderk dg&hle modified
y expressed in t

that are dlfferentlal
cell. ORI e BEpmpirgnt Proteth oF BRIEL oF ATCR IR ATBIcHM A peptide, can be

expresBédm&h8 d8hbIP MRS cdI Bhd Hfffe?&ﬁlaﬁm@ﬁﬂﬂ&ﬂ gene $B8ucts identified
process additionally conprises: v)  changin

in the qul@scvedima@fbeotm cwrdqmrl@gabthdtwhﬂmompad@htq fhiedupsgenieor when

duct s he.modified ce ovide a d bl e

compafif} e foliieh By R SpreSiung Brepribiept Solsts of P idEne
rxhoszau GinBthiefl @ftibbllingsht, the tecod® dirie? GobPlrisest 30) BRaliMing @ second

down- regulated when conpared to the host cell or

genetiopipiilg ahe gensiisally mwdifiadeesll exprassingwenonbivpng Proteinay peptide and
n r pept

1dent1f2fﬁg cﬁ‘% %pgln%ee g?ﬁﬂngh{fﬁ %en@ I%C@%dgs I‘Bléat par?g ﬁ%&ant#eﬂly &?pressed in the

modlﬁeaﬁpelbmang oh exmwrxgaecmblﬁﬁnt@rotemm ipeptiden tny fatthérentodiment,

the pr(%pg% égcﬁ nisreﬁx%lg’%es :\)Q %ﬁtﬁégxgstigg ?eyqtnrlggq1éne gg g;gé gq?gaorg additional
1dent1f&ﬁn§édec]:tn%ﬁﬁétb lig @F $hb&rce! denapd Pf% afa/dqg& Hodi®ABLell. The

protease that Is up-regula
differengdnizigniated ganetebdudds ideetifiedién it mopirﬁazﬁs@ caanbk up4 r down-

changi n si,on of an identifi pr ot ea
regulaG D PRy b LS (RBRTR oF PIGh CORBIAN Gnineanodified cel
not exﬂr@siﬁfgefe&&ﬁblﬁéxﬁ SinQ peﬁuaéﬂe upregul ated protease. In
further enbo I ment, e process conprises changi ng
tIneme Xpewfie r:mh0d1meat, al wfasctss as prvsied fodemrpying dhe expressmn of a
ovi de .a d

recom B G2 Gh a1epRATO St 17 spsersiie LR BPHENEL Droign or peptide

in a hoBt OSIESH ahblykingra geh@fi® hicTRS of the) ceﬁ>%ﬁiHQ§§dtHﬁng R Jeast one protease
r ecombi nant protein or peptide, or a related protein

that is gp-rpapatedavhen thg Wcambm@@nr@temreﬂp«mt@a ig expresspdb andoiihehanging

expresﬁgitg %g C?Hqg%nét ffeﬁeprg{e scﬁeéf g[eﬁt{tﬁgﬁér o;ae Ing ngothE &1%?@ %F {gaglsm to

reducetthe Iedﬁnbméry oﬁnﬂ& apregﬁ]ra&dqﬁdtehé;eon&i agffBer émb&ﬂﬁieﬁt tthé@process
are differentially expressed in the nodified cell. In
COmprigeRANRBFING tSFHPHRSHPD 04 atplP%ﬁE asgcqnd idgngified peptease i the ‘modified cell

to pI'O’é’lHP raoéfdlﬂ)@e RReR¥ Qﬁ&ﬁﬁ PRl @ aloBEP R ARhe ra{ %ﬂc%rs further

pepti de conprising: | expressing the reco

compnpeso 19i expoEssipg fitel néeomﬂmhﬁﬂ) 1206 Qlpkptae, RE'E/IHE%K)@()&% S9pkeptide,
2|ng a genetic profile of the

in a prigg At rzszlaeg? ' adigienp {le prgoess Sigthestoggprises analyzing
a secol PRI fmyb%@?r&gi\& rhd¥Bfied éelPtB 1&&3&% 2h&6r ﬂlfoi‘ceﬁddmonal gene

overexp ession o reco |nant protein or pept
productsrtbiatiaire Jiffetatigiin gxexgsed sstho madffieit celleast one

|dent fied fa di ng nodul ator by geneti cal.l di f

et SfipofiiFte BORH A AT CEIMPTYIRg, (R FRRREFIOh of o
recomlﬁﬁm@ didtEtor p%ﬁt@de%d?ﬁﬁ%‘iné; RrEEH gc;tﬁ@?&bﬁl%ﬁa!ﬁ? protein or peptide

expression of at | east second i dentified

8
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fol ding nodulator in the nodified cell to provide a
double FM nodified cell. In another enbodinent, the
woRomaIssIh urt her conprises: iv) expressing therPCT/US2005/026390
reconbi nant protein or peptide, or a related protein
in a host qiipti)dmalyzingaa Ehhetivdprofitedof 8idl cell andiadsankéfing at least one up-

regulatgdo grdngormadh bios, DS CTBt Br ubrkefighRr pAG° RPRIYEM %or e
recomi&ilﬂglﬂgir&)émo&ﬁri egﬁdé}r%& ii@)dcdiahgiﬁg akpi@ién BF aderst 6nd tiahtifiedefolding

rentia expressed in the nodified cell. Th%n
modultter ivy" gresitally medifyine theasell e gravidees FM gnodified cely In a further
i.ncl ude an anal ysi.s of, genes, | identified
embocilm%g}q HAEess rc8ﬁ§p8§?§e%ha|gﬁmtgﬁléé 3}( gﬁsgcﬁ‘{] gfgti ﬁgﬁhf‘second identifie
foldin%%d\ﬁiﬂt&ﬂfh_ G dified EEDSS pidideon doubld NI smodified kalle In another
een nodified by 'a cell such as splice variants of .
embodjmeets the preessarfysherc campriens IV)o FXITPHING He G7COPIRAD, goten or
.translated from genes, | DOBRed & UG ftheR ehib8lifgent, th
peptidp,of;d ?aéecﬂ%’ltef“llé)g%g@%(}ehgl geEgﬁ or terdagngg :1?1 ed from _ o
process pﬁufttﬁ;ﬁ' Ncﬁﬁ;bnf?d&lb Sln@l&ziﬂgl%tséc{oﬁdlsgeartﬁa proffile mf :tﬂ@ Fyé& noedifiedacell to
- genetic profile is mean 0_.inc nor an one _gene ..
identi Grongenece adlitienal ZeRRPTOgRAT Pt SreHerERLy SX RSt B AicaRodified
1 | east 5, 10, 50, 100 or nore genes or gene products
" that are analyzed. 20 In one enbodi nent, the genetic )
PThé e “@aadticpediledns beedaetsimrsmedny toinslyde griapalysip of genes in a

seontn B b STESEAPH T8 TS G s
transc%igtgtﬂﬁ ‘g JdRLS TRat MafE bh& HDUFRdDYA 66108y Plice Guiimas efigenes in

ogy. In this enbodinent, the mcroarray can . ..
eukaryail sydtentsi odipneteiparor meptdesotranslatedy &onmy SERSE I G SEOTRG dncluding

transcript f 1he . hosi c d..&:ypi |
proteith i5F 65 RBRRSPRAMEDE brbRitq §BCHIE BT ol A Rnslaced
from th82horR0%A @bndtiteproRRaANEncafht foliacladgaiokstian bhe gene or gene product,
typically, the mcroarray _includes sanples from at
and typecadly i809des0zUB BEA! 1585 9994 rL09 G BUF EPRS %iSTAF REpducts that
p&r‘ztcper s to gene products in the genone of the host
are P“ In a separate enbodi nent, the nicroarray can _

i € bl emBodiglet; tiedoamutisc ptofid atrilywdidrogn bpartraneersptome profile, i.e. a
genes or gene products which represent classes of .
profilg ab e FanicHEHoR PEPATCR SHERTObh & S0 ot Ragiess can include

Ll ' o b leggiviRatl tiinology. In this
st 54 BaRAPERE, o ST iBappop Geieal einclon
embo@imdit Otteamgerbirkey pamtinéindg bimling pgrinerdutoatlolesst a portion of the

co-factors of foq]di . ul at ors_or . .protei,ns::
tanscries Bt et e Grrmie g i B b Bl to gone
prodJc@%ioﬁtsl;eflst 094 SF Mige bEMoRhe/ BFl tHeNorghiGikai CMRed eypidatly) et microarray
or translational i nitiation; kinases; extracell ular or
includestsamplek ffioheat least 809t090%, PaSb.a3%5h+ 397 At 156 of fhstbipling partners to

cof actors; envelo ratejns; sigm 9 WO 2006/ 014899
genep@ﬁpﬁggb%g,g@%%apﬁﬁﬁgﬁ&ﬁgj nmenbrane bound prot eins;

t ANS §BHMABRbEiRTRI, A nilBBhiaN earddnhaieat sdeqiedbdisasof binding
and housekeepi ng genes. The genetic profile

an be
partnem 4 gened ob genearaeduatsghich senspseat ¢lassey ok m@ducé&%p’bgrg affected by the

enes of the host c . eSS . i oteases
eS0T o Ft R ASud BN Mo protcasc,
co-fabloRNSC plodassBopidabelivapratiag fidiagahgdntdorssterfaotors of folding
non-m croar ra?: assays such as 1 ot assays,. i ncl udi 9y factors:
modwigetstrsrprotsingtthaigeay Bnpigye PEteifielding Peep gty Bﬁaﬁ?fﬂ’ﬂ?g‘ 1 1actots;

proteﬁl%ri}lgcﬁ\rfg’d in nucleic acid stability or translational initiation; kinases; extracellular or

intracellular receptors; metabolic enzymes; metabolic cofactors; envelope proteins; sigma
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I n anot her enbodi nent, the genetic profile analyzed
can be a proteone profile, i.e. a profile of the
wonatic@i#99 pr oduced from genes in a given or ganPemusIiee/026390

process can include analyzing the proteone profile

factoré Th&dbrah® bof@ PRItEins;! tiiisAlicABRe italeiRl atiniteltoisssdisted proteins
echni ques |i ke mass spectronetry in _conbination MA(P

and h@,@ﬁi@ﬂenmg@qn@s@ dhe genrtin prefile fen hoaralyrsd bydngaswigeg the binding of the

Cl resi

expres“gﬁf 6{1%? I?)? 'cfft?';1 h%sto elmék(éfegé 11[1@ 3@% 8‘@@({1%&%1‘%@ [grP‘Beéne S?g .pep’ﬁde to the

microdryay. d Hﬁenmnmqitomb ecbdfilopanradsi be ahbilgzgl otieg msn—mlcroarray assays
separ at ed .can_.i ncl ude BEEOteInS from at Ie

%. 0
such as ot gpsaye dRsluding NANSR §ioh AISAYS. b PAIUIPS coatpy hi?ﬂf&ii%% prgtners.
" P fer e!nﬁft‘ﬁﬁm%g Ythe %@rféﬁcéﬂcfﬁle%ﬂyz@@(gﬁrpﬁe %@teémé pRfile, i.e. a

proteins int pr ot the host cell are
proﬁles ef)ﬂreqiremquodmﬂmm gogestinchpivgu esgaison dbe predess ean include
ote| ns and/g{gl mass s ectromairy | n. addi t i

anal%% PriBiHooh TPyl BOTE o TAEDs. HATPREOLY, Aeophoresis.

hxﬁ%ﬁﬁ 1BRC flak O TBEdbmetriN AT @oRbRafi6l SFidh sedraic tools such as two-
techniques that use [liquid chromat ograp y (LC) coupl ed

dimensionalpged eleg@thor@mmyul(lmengma]t ahrertography, can also be used
in thet E&%tpsrs?gﬁgi (e%gl/gﬁl\ﬁ{ﬁs%?gﬁl 8lecczjce Ioréélsp gpt§ g%ggﬁﬁééu a?l include

bne
proteidd frbmaat MRy V0% %@'ﬂ(&}ﬁote@ﬁletdﬂﬂie @{ghlﬁm M@lﬁe tosogiBy; pﬂmﬁns from at
to anot her sanple w thout changing the chem cal

Least 3Poptih 4056, G5h, W¥hkpPe% qiihoprasies gawﬁ [PEOtEQfEe gffligdhost cell are

o TS i B D o ) B e

WiIﬁ hdditiérad etbadineno tthe mtm@preﬂm eanalgrmcx ﬂsim@myaﬁs) spectrometry.

i nst ead (+8 Dal dto
Therefqrﬁ ae\mlr@}a&d t?éblilﬂl&‘é 'f9)§| How E&?giag mn%‘%“%?fi fo mass
b ) 3 RIcRBR RS and
Specut)ﬂl%tr?gﬁ{ssaﬁ@ S%S?OM mat P&n glffe prq\/%% y seqe u eﬁtﬂé ar? dan TGS
their ﬂetaﬂvp mbtuslancéd. DOfiehhene mwéer isnteeled fathed h@etver-lmt@paeiagéhat allows

in vivo b r ow Wi t.h m no_ac
forconfees i3 S B Gt e RSB FRATS, J9r et i
one s&rﬂ OldS@BdeniRb aRIOE RIS tah Be %Bwédewﬁhpﬁfdgn&ﬁ\ﬁalﬁﬁg eight hydrogen
stimate rel ative abundance if present in bot

atomssaTh@I céher(sgwlee@d@eéthwma dagithabemyang @lghwe(uiz@w} ("hgayeys) atoms

TSR DSBS JELeARIE 5 TATRER AP £l o e

quantihtt thd differehd€SMSIRES @t’égfroﬁlthe RiBé pﬁmd@e hﬁfﬁdeSAn approximation of
Turecek F, Gelb MH, and Aebersold RH (1999)

primagy; seuenes, i apd A angtsins 1 @meeénerﬁn@m@l%b%% @rqggms in vivo by
tw @ n t

o 5 TS Y o LS s

thousaﬂm|dfqﬁo’&ﬁﬁl inzd Elggleh&ppmmt:ﬁomﬁl @tinfatd mla;tmer@undzirme if present in

a ncr oarr d t he
both %awqur(é@eL@%odéﬁ:thQﬁﬂl p%erhewe &%&3%8 }Vgg%ép%?tfﬁw S tpicomics.
Liy%) € ! jtC@drds YBE Bbtope Coded Affinit
Chem, a%%ﬂ%%()gt%% RIS RO oi |%¢1Igsm§bltvm 5606/ 014869 -
Tags REE/ @32 B /RREBI Gertan S A, yhireadkl iy, Gelbl Mﬁ]hsanblmchewld RH (1999).
artners to proteins fron1at | east. 10% of th
Quangfatiye, @nalé;f,la | COmPI§Hh PEP ?lyﬂpeglfll‘le@ uspﬁels%ﬁog? 82\ g,ffi mety tags. Nat
i nding partners to proteins fromat | east
Blote%lﬁ 9%48?/0%40% 60% 80% or 90% of the proteins in the
plIxDamihe: enfibadiveediphe pomsiess. cafihircludy mlyzglggﬁlﬁpmgp@n@ prefile using,

ST S o
least %gé&@iﬁg?igfﬁe’ profRensExBFRRKIMANKE BbsticBt uHEe ABhRotiR@ growth conditions,

10
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for a selected subset of proteins fromthe proteone,

i ncludi ng, for exanple, putative protease proteins or
woubmtoiy9 f ol di ng nodul ators. The nmicroarray cRAT/US2005/026390

typically also include a set of binding partners to

and typicBll € idetuded Bindaigepaditiets tdprowitisiftis at Teast o ef ile proteome of the
profile can be analyzed by . measuring the bindi ng %f
organigihe Mertsttupiaallss the micrersEry pelnfesshipfivg Hrrgers i proteis from at least

20%, %@’2026%” @5%, @R‘%t &l §oRlorkHe %?#ﬁlhg%l 703 %ﬂ%?eopdé"@fi A8 host cell. The

artners on’the mcroarray e proteone profile can )
binding| (Benbe @ndeyagidodien, whish aad deddibedy fifagments,sushueh stxgle chain

_an Elisa assay or a standard stern bl ot as ...1he
antibody fEwenten 1F ASSHEAETIOBrTH BocHi kAL JEUGL binding partners
for a sbiRel sHbL3L {)?’g/f@%é&gr%gﬁ Sﬁeje dﬂ)r@%é%m_e‘} {deRldRi s forldk@npld) phitiSe protease

can typlca by s.lmlarltylr]wgene )
proteiesxqr maativenfolding pexdulatars.alThe andoraimag wes typi¢adlycalspsinghusle a set of

i R S SRS B SR il RS By

measufingth@bin@itl&Hithe prteihdl8NinelHoRdceIDepREsingitRel r@ombiniagt protein or
typically identified by conparing a genetic profile

peptidefio thedimbrg patiers e hearisraserayh dhe seaseasna Bl e i pepnalyzed

. eptide tp a _genetijc [

i s 66 P SRR O abRadeSlegeiti b
f whé RempRetiadheaphetiaphuiiié caglte amtyredsiatividuallprart gionped into
honol oggus to the first reconbinant. protein is

clustesn Jihp shigteroeantypicglbnbmerogped HLsHBISHCR gene CHIESiqn, Jn particular
embo&riﬁl%n{seﬁ)g .S&?pé?ﬁ&%@éﬁlﬁpﬁ %ﬁ@é 1hQ€arE Wrd281atddOd i of dififladdktent or

econbi nat1 on, onol ogous r éconbi nati on or
genes liteit afealovgeregulatedtoatsinnidriestent. The genonme can al so be

a0 1Ty TSRS S0 55 | B i
of thegfg)ﬁr@%llgéxﬁgeglﬁpgtﬂ?@ﬁeombﬁa ShRE! or Fephiaditd'B BeneticRoARIS the host

ed by including one or nore vectors that
cell netnexprissiag thd rehoobinent pbteimoi peptidef Ted fydhes esrboginent, a host cell

roduct, .such as a ,protease inhibitor..ln er
eXPre%m&?dl?r ,orpﬂggwstg ﬂ&ee]%lsa%o AP REgtepy e ﬁ%&%ﬁl on of

aTRE QRRGAE of Wl BHstCRN dxPradsiAdithe/ fecoRib@MMt Bfoteihrorgpeptide can be

separate enbodi nent, the host cell is nodified by

modifiedc Ibyd Fesgmibiration, rfor example: domologens ciesembinations ¥, heterologous

i.cal a foldin f . :
ecombl iy i Bl A8 Rlca%, AL B flmi ettt i
an opef!readifs MR&J bmbdg enfraacpargcdalty eridentifiar patease. In another
identified 30 foldi n% nmodul ator, or a cofactor for % d
embodigeat. rie reglurel & modiiad by ﬁ@lwn%d’&f?rfﬁ lﬁﬂree‘i??&gﬁcﬂa encode an
inhibifdr 0% eFde'hﬁﬁtt—:cE geﬁboﬁf Ed brcgﬁgt? Mch :lég% HRfhasE BlhibifRN Reanother
any ce capablFe o |§r oducl ng reconbi nant protein or '
embodigfnt, tae hbst celing modified gninhibittem &3 prapedter, ivéhieh can be a native

prokaryote, such as a bacterial_ cell jnc]uding, ..but
prom B oS B ik S S5 o B AT Y e or more

v 56 TR e e daomandork o o

In andtherosmaisaiment tel host celbishrepdifnd btiembancing @ peonper fog an|identified
.is an E. coli ¢ge]l.. In__agnothe nbodi,nent .t h st
fodingdppdiiaion SEpealyoE o £ ap RGBT uga A e Pk Beta progenous
promé)t@lc’églfgéﬂ&tcay efdfle. | imMted to a cell froma
Spodopt er a, i chopl usi a Drosophila or an Est |ﬁ%rr,ene

s faeihest, cellern he avymell ¢apableeifiproduginguasarabinuit pEiein or peptide. In

limted,t ri.ne cell,, a hanster cell, . .
one eﬁ}hoﬁ’é’i‘eélt’o&‘ejloﬁﬂﬁﬂ lscglﬂr(.)kalr%oma’n%]tcheals % %%}aieégﬁ%?lﬁ%m@, but not
limited a8 tan@herichiPols PRudeohas ispedistdi THb hddtitell may be a Pseudomonad
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not limted to, a tobacco cell, corn, a cell from an
Ar abi dopsi s species, potato or rice cell. In another
wenhwdismnt , a whol e organismis anal yzed i n t RET/US2005/026390
process, including but not limted to a transgenic
cell suh 988175 Puokdbconiecelninditie kmbokifieritg ahé hbsteell is an E. coli cell. In
upr egul at ed conpensatory genes orégene product s

: 10 . X
anothen embofiancst theohest selbiasukarsehy el dofecnH AR HfSSFfo‘feE‘g including
o Cai . ' . | i _
s LB S SR TP o B0 Eihene i
or a mpm@iatias eeldyineluflimgdun gomninditbditcoa mupine aeldof hahsser edfll, 3 monkey, a
. protease or_a cofactor of a foldin ulator. ln.one,.
primatg,ep duar celly Ha anplhenerpeditregle fie i ?%ﬂlssaew@a& slb e, but
not lhﬁteEQB{jfﬁybaéarc%ﬂpé&ﬁ; a EAPEEINE ARBRBP SpQRiesBdtatol & rice cell. In
peptidase. In certalin other enbodi nents, the o
another dabbilinent, gwheleargaéme ipmadired i dre trecese) iseluding tuk sat limited
hsl V., hslU clpA clpB and clpX The identified gene
1o a rsePRHREANSPuct can al so be a cofactor of a protease.

| B GRORSIdiREROicBatificdNPréi@itd EdRpergaBe; Sineg@h@ene products
product is a folding nodulator. In certain . .
are onemwboutirenprateases had/piiens: o inere fpiding srodyglapss.p i gertin gmpodiments,
.. be elected fro haper,.one ' I .

o e G S AL s 30E" R S pr el oo
or a cbfeie 0TS protdas® BE a FRREIreY foldihg rhetiiatof. i &id oneembodiment, the
ene product can be selected from 20 htpG. cbpA, dnaJ,
identi Gt EoBn a8 KisPSelptiod EomR b SeiHfe eORilige ﬁgsta*lesg asgrtic or 'metallo

idhde? ' i ] If $ 2 oYReAEHHlALREN be selected
o TR U5 0ol 36 LEBSKLT L8 o Bep Tt v sl
from RIUCRIE, echil, et atid clpC r Blas eldntifiedi gettd angafe product can also be a

recombi nant protein or peptide jn. . t (1, by f .
cofucth, S ol Esnes FeBSRAE BF B pefEp gl phct i o
folding?ﬁ%ﬂhﬁ%c&t.e'lﬂ_(!ehgﬁlaémﬁéadﬂnen@,r E}Ieeicféhtiﬂfié!il et WL BeRdTPHIduCt can be

, Or increasing the anmount o ength of tine
selectellfrdma ckiaperhne pivtein,el foldase, armgatidgmroly] ispmgrase ared ¢ Hisulfide bond

: reconbi nant protein, The increased producti

somefiGt R A FRIPEN YRGBt 056 Biph Balf B gelegid from

hipG, %ﬁﬁmn%z] SR SR5PE. THene BAbEYimeaK RERAL lodigene product homologous
i ncreasing the use of avail abl e resources, or

to the dtentifed iprgeguinied gangiis wediied in the segpaohthedi9pt enent s in
?ﬁﬁ%’t Rpoqg%géaglgg%({]d?q i \rc}rgqﬁgegifs&gdl?&ﬁg%cftrk@%Mt .?)Irétginr cﬁﬁ}gp{ide ina

_ recover ab roteirn or
host cg%nwf AL exAni1B, inSresMg bl anpuat & protefil patigean opRost pratem (total cell
o}

30 reconbi nant  or per gramof host cell praotein, . .
proteihia 3 giyen EMERNRLSENG, i (peIeasngnthe I%B}%%%lfe #e%%tg&g ithagfuring which

o Al M, AR ion e
optimPETheSHAoRAS2 683Be cEllgarr erghnism by gionphamplen dgeroating the energy

compari son, (o%ti cal denﬁi t]é/ over tine) of different. ts f
expendityig; Heressing the |y of vabIe $erQUoes,| ¥ JRTESTIRJUR SFIteients for
: PG ia.af TR id tdRiBtion M9ayS hls@i Bsult i
grom@r%?%ﬁ% ﬁa?%gwﬁlﬁﬁgéqlﬁe E%p%%&%ﬁ gr DCli)/\IiS_ngS [S)CZ4O wa
increaséhlevelpsfadenvembleprotm abpeptidyt snoh as solubleipreteinagroduced per gram

enzynme, and DC27]1 that, prpoduces the partially
OfrecPWééaﬁtb‘l’ré’eﬁg’fapb? %éhl%ﬂ%lbczoe_, the parental strain
Th Qe 05184 the RS alPerrb v cobinbhtdREt &3l BatGeBiddated by the

0
Sanples were taken at 0 and 4 hrs post-1PTG i nduction
claimédproRigs. -

BRIEF DESCRIPTION OF THE DRAWINGS
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i sol ation and gene expression profiling, as indicated
by arrows. Figure 2 is an graph of hierarchical
wohostoasdomg of all genes from P. fluorescens sPC&iUS3005/026390
DC280, DC240 and DC271 into 12 clusters at 4 hr after
| FE@raHels a@n&nﬁmf@cgmmlmdmpaﬁEXTIG(opliOal(densityuatee tioe) of didferent
of the val en
suaind 8 £ et ChERIS Mencrgheneet oG ipEe o 24 b ater

1nocuifdtﬁhaT1€é‘lstf‘ef1&hs &b qs@mo gbenpahé Ellﬁﬁi}fxfe‘éfﬁr POWi 839, DC240 that
Deci sionSite. Broken 1Ii nes i ndi cate data poi ntS t hat

produggs the plublerqyiprbasielnibritese grygmes sk ECaUathat groducels@m partlally
oY Bl KPR, T i A BCBEE QI o 7 vas

includeel aatai contrelx Sampkes oweresakereatd) 4ndst lak pest-IPOGualadtRn! fHTENA
I nduction. Al the [dentified FMs are highlighted.

isolatig SPIG CRBFONPIEAngG 45 @dtﬁaEﬁdéé’saémé"(fbuni t genes that
Aol Ok ¥n gﬁ{ﬁﬁ%% ﬁfegarblFlcal%Ms %@%ﬁ#ené@ﬁ P. fluorescens strains
over produce e periplasm c proteer n e

DC280e Pai2AD agd PA2gé mete 12aivesteys atifplechfien IRT@ sthen cmphied ts @ hBIPTG

(indicigfe&%; E{ (;r %F)ﬁlhcltfﬁgl ﬁ(:l u?g naI ySI of g&%]leu fngglrlesngrEe %lustered
and gﬂﬂ@éﬂl 84ifg the HABKhRAN I Eng M@éﬁthhpﬁ%'%bﬁﬁe PRERIRKite. Broken

whi ch showed 20 hi gher expreéssion
lines jdidas! dagrpaints dend N@rmﬁmreqb puitdierio ppaipotsi qcuahtyu arildwdeviebof

e X Bl A e CoFer B s PR P Sprsons
relatigy éktp[-’ésﬁion ale dehrd afts t@ bYRRNPAI@EIAON N oW B8 ideRBfied FMs are

-requl at ed protease and FMs fromthe three sets of
highlighiserd

t ¢ shoystaBMearsl 2 profgage subupi ggmﬁﬁﬂm’cla‘z@dghla expressed in
s [0, 8 SR b i ST R SRR o

are grampndgnt:hxsterﬁhr ee sets of experinments indicated at the
ner. Oiﬂ each %ene the rati o of each experi nent
g dime Wersclioa clugter gnalysis of dpgien @ from Hgyreg: dpthegtew
e A BRI LR sl e (TR Bk AP e
highepexpaession 1ateds o denplasaig ecqoinbiinant proteid Prqdacidy similar to the

T T T VG TN LS

groupBd.0t i n sequences to P. aerugi nosa as indicated
beneath the genes of RXF01961 and RXF01957. The Phrap
qdzdure y ise ¥enn glagrans shomgng Hetuptrgulsed periease agd EMstfyorh the

e 80 bofinch 05,208 8,4 P S ARV g o

genes Wef¢ &ip2Ri0ed ﬁQ@&ﬁﬂdla%ﬁ @b highlibide ooerdie oF t]B@ﬁ@ﬂe)hst #M6ng the
0

open_ whi te poi nted xes bel ow t he genes show t he

three Fre&“c%ft%ﬁ*l@fmtﬁ Héh%@b?é shegonesr af @paglpgengs theirptiq peeaphiaxperiment
was Sﬂqvf‘{ KRR HAY 5 %p?ffl ments. Figure 6 is a schematic
us

tration of an hsl Urutant construction where an

aplguex b ied glaph bbthelspqueatt pabybicdf thé AAPIRKFOL 961N andhsrer
>§?7 was Ilgate]g%nto TOPO TA2.1 cloning vector
(RXF&CS\ L ees frpRelltiescrmrgeprrtsd RY Avemis Bhssasiormgagernles (top

1 t &5

pancl RSt o gt BUMRRTe B AN SEABRMNEN Dy tabert

homolegiestod Hstvifand Mstlhprotein B&iuenlms tOR. @émgmo$m§sah&1b@lﬁd beneath the
t

genes g}‘f&tf’o%k | a?nd 1@}%}:8 18457 TI?e Phrap quality score plot shows that the sequence

quality is good, i.e. the score '_llne is above the horizontal line indicating a better quality than 1
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Figure 7 is a graph of a growh curve assays conpari ng
wldtype with hslU nutant strain overproduci ng hGH

wonro@pigdCGH i n shake flask production nedi um PTIAIS2005/026390
arrows 10 indicate tlma poi nts where sanpl es were

DBThS HRgsifkd SQ&SI%@ theaeyied showfthe
error in 1%§Qﬁéﬁlﬁ%ﬁ) P 73 exg);{ ssi ng hGH. Sanpl es
Jocatiomef the pedbes genemm@mme {ovihe &mcrowaﬁﬁ?epeg@@?@ (hsl U

t nt t d
ok 1%%0}1?1}? ic 1]2%%0{1c’m Bf & 8‘1 %619#1 t%é{rl %n %greﬁﬁon
approxﬁ@itél?'SSO ()§PC§K1§rok1ﬁaQJflhbl|w(h(ghi) blﬁé acxy mlmnpr"ﬁ@ét@w 1

for each sanple anal yzed._ The ?ductlon of

cloning vegtos ¢eizded Tantrspiting ploswinl W s FrpA I samBgtent {Jlterescens
cells al}dl]baﬁ?mﬁcg ﬁ gi(a%r) gé\ﬁ ?xﬂtclcq)logmve[?@ e(l %hlaﬂgﬁoﬁgql@‘l{ Rcdnfiem the

e gels IS an i mage of
construciién §f:§r1ﬁé‘ﬁoﬂﬁﬁitatfim3n de Is{ly gBIIES DC369 and DC372
expressing hGH in t cyt opl asm Sa wer & t.a
e 038 8Pl BTG SO Y BB P38 R R oyt

srin o TS gFb g, MO MGl 218“%":"35%‘??’2?“?&3‘?% o

indicata dehietpoints wheletsbinples Sjeraitalfen.nsol ubl e (1) fracti ons were

e s s apresasal ShS B pllo it A TOOR Rbressing
pbp: h@%ﬂ’% rﬁﬁfeg%r&twﬁan frSmIhoIM (detﬂype Wy hid D@em ehsaé nm‘tant M)

ure 10 is a graph rowth curyes
just befive piohin ixipee () apbhRETEbe I, P TR B RERHPT fraddition.

Solubty [$) 3 insgRib1e IF raltef WeFBERR Y ﬂ&f?@}aﬂﬁ}ﬂé! a1l Yae

produc%ﬁ be%s&s%m%esmm is indichistl bynatraws. Bxpmeksilagweight

Figure 11 is a gra f th reen
MW) manlcﬂr @E@éﬁc@g‘é{@t@lﬁhﬁ 9%‘&%@ F’ﬁﬁ”@g#@ g° gst rains

) A nﬁqﬁge %nggm&gﬁ y&%%@ﬂrﬁnyﬁmw find DC372

o mater culture were sar‘rgY
expresﬁlﬁg h&aTh thé éﬁbplaktar anlagwm@%hkm froamD 309 (wilddype, &Y egnd

ts after |PTG 30 induct
C73 UbTaBme e e e U (B RSB Sl e 0
hrs, mh%oﬁﬁﬂ&%ﬁ&daa%w S@mﬁﬁgw é}id méélﬂﬂlé (D) Ehetios| wert yRspared for

expressin t he hsl Unutant expressing
each sii’tfﬁbis aﬁﬂ?zedl'ﬂ"he prslectiedof i és indicatsd hyraaarow Abe swdeulr

d
T T N
| pANES 1 PR -2 %MphV}Q FOREH QARDT sﬁﬁﬁé IS0REIAR6 BOM: Gg}gfmsg,n

12%I's a pictoral gresent ation of the process

protelmﬁ"zbswtralmg inclidat D€é6_ b&mawngeh GBonhr{uat %@9@@&0%%? anegative
conﬁoij%pgﬁg? s lﬁl{r ee %%F%? 111 r@f rl?];’lg)ﬁ Ofgfe %ESI %@tant ex éessmg

hGH::Capyr F-negative strain. A Pl asm d pDOA2050 cont ai ns
505bp and 634 bp DNA fragnments fl anking the hsl UV

gBigere 8 seczraph o e g{ﬂeaﬁﬁpwsmm%t aRFAsHsTcRts PT g
expresgmg&h%léég 48 aﬁﬁféﬁ gé’tgﬁ{lﬁ nﬁé?éﬂ FiANODBE bEceM dullture

er a |ng e reconbl nati on event
were sainpRidefopéachRraidnmb oG H egh@HsCOPaa:t di ficrenfrtimepoinisafter IPTG
entire plasmd _into_ the

inductiast The §ieainnissted ifcnden DCAEY FE PEPEISENGE QP Cighfispdto COP) asa
negatl% @gﬂ{}oi T 0RRLRE fyPE Sx BRI HTHTECOPES S, the AsIU mutant

expressing hGH::COP. The inserted table shows percent increase of relative fluorescence in

the hsIU mutant compared to the wild type at different time points after IP'TG induction.
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cells also contain the pyrF gene encoded fromthe

plasm d. Selection for cells that has the 10 second
woeowmiseant event occurred by plating cells oRCa®&2005/026390

plates supplemented with FOA,  which inpyrF-positive

Sk A8 is laPitonY fptsenthiidroofaht processadmpasurihg €lative ebundance
chronosomal deletion strain was confirnmed by

of mRNAGerbWedn iy o8a8IPlesi s Figure 14 is a graph of relative
f)’%v? CRLEIGE r?%e?ﬁat%h%?tﬂe%on&ﬁfc%@nfok H%ﬁﬁ@&ﬁﬂ%e?&foh‘b‘ft%lw

Sfremsit e strai ns expressing t GH:
gene it pl)‘z‘riﬁgmb@ﬁ@é sttain. UAL Pigsmid {RAOW2660 eontalnaﬁﬁﬁbmmde@‘l\m]@NA

T B ot T A P Sl e 7
ﬂuores%fe;(zf 'iertﬁbfﬁm%)%%l?ﬁﬁt' difs W@ﬁ‘bﬂfy%@ oRheriet AL a sihele %dﬁ)ﬁlbmatlon

s G pE-Dn Sanples were renoved at various
event 4tiome sf tfethemal ogbus t@gmmskthat integiates @he mtlr@plagmlcblmp thg genome. B.

v iSRS RSP R S I o

cells al% rc@nt%ﬁptﬁé ?}ﬁd o3 cAcdicafash MeiplaiiionSdleétiol fos céiIE]thaEIBSs the
and stained with omassi e. DETAIL
secondj@embm:n@\{ent qretised by Platipg exllsacRganp ateﬁﬁ\m}x}@ﬁ@ﬁ?%ﬁfﬂh FOA,
Xpr n_of C i
which &%ﬁ‘gﬁﬁ sﬁbve s)tTa )§,p1{r3 ézgrg@err]trgéﬁ‘ r}&o R g)%_:lg éll;]r%d.) gfg‘?g Iglrl]roglpsomal

deletideiaint®ad sondirfes by s&ueicing nalysial yZI ng a genetic
profile of the cel| and identifyin

oRizete Ho 56 ST Skfalo8t © GuoGBATECHY YA Jae o B15E JUPTraFBRpactivity
measu%mémg @{ sgr% upo Rirsmﬁ e r@?P‘ leati ot ﬁro&é”l@ﬁmﬁé § fluorimeter.

-regu exp essi on t he reconbi nant
Duph@testv&rél used foepothdiss wild dypei(HY 1 @) and hslg/ Fedgdetmmsitiaim G 117).

ooy 5 ST PSEE PASTHC 8 OFRRL b i

foldlng LRRGERor b @naﬁp ”@Jﬂlﬁ@%@ﬁéﬁéﬁé%m viaH6ud 966y dfiad aftuction by
tein or peptide in a genetically nodified cell. In

IPTG éh (41; B4 zmulmﬁﬁdlrb;mwtmahmé tp ORHE9 of 20 end bysed vripg Fewd.yse. The

st 8T I SSERRL A SRS o B Gighlf 53 1ot sps.

PAGHEEMhd oBRkd 98MECodhAGMCt S that are d| fferentially
expressed in the nodified cell. In a further

enbodi nent, the rocess conprises changlng t he

expression of at E@%&%I @ﬁ%ﬁaK[ Nfied gene

product in the nodified cell to provide_a double

mbdpfocess isepovided efopiopEyingHie PRREGSHE phprigyRbingm) gEpfein or

006/ 01489
perticG SRITED Fraent i Fap i HRUERSbEBAITRS A6 cel i
analyZif %@\g%ﬁévtlcqﬁroﬁl‘d bfne cpll ah@identifydtig emauphxerdamdogcmcmasuprrggulated

ubility of the expressed rec j nant _prote
ger plelintal gICORETE Y GHEF GROIEHCh G0 A0 REJORDRETS it are Bp Tegulted

upon é){ﬁ%sgggrbq tﬂ%ﬁ%@?ﬁgﬁﬁrﬁ’ﬁl r& tiE CAAH Y \HahoiRE Sk SeskidH of one or

n a or o nlsmconprlsmg i)
more iﬁeﬂﬁﬁeds £a1g productstnyogdmetieaily modnﬁeng]ﬂmrceﬁe g am@hmmmhmélment the

reconbi nant _host cel] o ni s anal n
proceifo HEWRE SMBNF e WEoSEHE 16 SETURNERY Rigiein BE PeEls fy § sgnetially
modlﬁ:éainpé?ﬂ i‘rﬁ%é(t eﬂ@rﬂ@ocﬁfneﬁ@@ﬁ‘e Bf&géécﬁnﬁleﬁkoﬂnﬁn% PMEESRE a second
i ghe eve in thé reconbinant cell  than i'n one
genetmf pleﬁleh of tlae lgosdticaldy madified helb toddersifie rongoeli fioee] addtional gene
products t{xat are dﬂ’?erentlally expressed in the modified cell. In a further embodiment, the
process comprises changing the expression of at least a second identified gene product in the

modified cell to provide a double modified cell. The process can provide improved
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10 reconbi nant protein or a reconbinant cell that is
not expressing the reconbinant protein; and iii)
woheosgi#sy expr essi on of the identified conpensaComg2005/026390

gene or gene product in the reconbinant cell by

expresﬁ@ﬂ 8t hicaliREd f)%’f] GRpio98d YRIRITiréteindoN Bl iiripeélve e eedolvagif active
t hat achi eves an increase I n reconbipant protein
protelre icpreasmptﬂby laettewng solubilityinfithe pxnr cssedFrReomgHgnt ProfFen.
gelf g‘%‘%&% ﬁ%\et mvi ntlo% {ngfﬁggs hi)r&cregél !ﬁig' q réxtmgc‘ Wéﬂ)f@&%lon of a

e conponen

recombifgi@RRSERr p eﬁt@de 1@9&1’&3{ @ll @ olr@fmml ocﬁmﬂﬂsﬁngreans
|ndependently , 4, .5 or step

0D o g¥RFSssitgihg gasrioiad! pigioie PEPeRGida 1 TS aF ORI hOF cell or
Gen dification of host cell or organismto
exp?&agusgpr econbi nant protein 20 or peptide in a host
cig) landlpzihpe ghhetiktprefilef die rebempinatest fo mlehiofta euwppensatory
nodi fied to have the capacity fo pr.es

r ec GATA PraET0C PrQsiueh thalds eg@ﬁfsﬁé ata lT‘ﬁE rHS‘éeﬁ . thereqombipant cell
mod 'tﬁeirﬁg ols bPGHRRY hB?c%ﬂ'tl?ét' ®8s KA BBy hddiftddQo kpresshthe
exanpl e e reconbi nant protein can be expressed from
an esmormsisnb projen boe recotbinans calkibgicn sokexpeessiig tepiseprbinant
of the cell,and that is transfected or transforned

int &HE @8 | The construction of expression vectors

agi) VRl gi RS e REBidn G ese fedtifiddaRaipeaiatdi geiie or gene product in the
transfornatlon are descri bed below. The host cel

al s gedombringit elbbly genceizprasiicagion F@E@Nﬁieﬁdﬁ?dlﬁfb%feépw%mam cell
t vqe
oenddrastist iy PRI BBy Rrl B R BROE My & solubiiy

behioRgiRdut €k $p’¢biﬁcbh@1 gefenreranfe ishgrotidsd, it ghduldbe understood that
organi sm by techni ques’ such as h nologwés or 6
the copapenienisogisuEepRic drbien degsndethes Eni tARgE of 4-6 means

bel The reconbi nant protein or peptide

nuhp%@%&Eépgggfﬁége ‘under the control of an elenent that
r fhelbtegsoffttie ploeessrmpendgsotibed inmart detad belovl.. For

exanpl e, chem cal treatment of the cell my be

e o nhance .rqtel n or_pept]j

OX OXgarls 7R J AL

PCT/ US2005/ 026390 l—%—"tﬂqgﬂs—téﬁuer n the expression
of reconbi nant protelns or peptid n host. cells,
dEsdeifbadtapeaidhy mivgesss ehowerll !@ﬁaﬁhﬁgﬁl‘m heye ]ilfi Cap?ﬂ%%’ CXpress a

recom%ﬁﬁﬁfoﬂ% eﬂggre;ge:g)ﬁﬂ?t She RO TBNES %Zlﬁ@&jiﬁe&’ ﬁsﬁlg ny Ee@ﬁmques known in

onsive to I PTG ection of a host cel
the arQr For gamisie) the eeqoiiess pncftemmanuba:vmtasmd fram dneexpsesgion vector

BTN W T e——
The S5RGLAIdY df b 951&[” Yeckfs t £€ wMfi AsaRbdhinigtedf forem@bgBction or

genetic information for analysis of a genetic profile
transformdtiveniref deseribedehelofvi e Thgelast Ce]fll Q?ﬁloeﬂg‘h het mjogified to express a

o501t bEBaG I8 SBREERTY YEARRES; LD i

the re%&ﬁagﬁiaﬁt gﬁotélﬁaé’rt Side H8%e ?&%@tecﬁ% tﬁ@qgen&ﬁ%ofg&%host cell or
% or 10 100% of 't he sequences expressed or found

organtstre hye teshmiques anele rasphomelogews 9 oheterielogoph grocombination.  These

techniques are described below.

The recombinant protein or peptide can be expressed under the control of an element
that requires further manipulation of the cell. For example, chemical treatment of the cell

may be required to initiate or enhance protein or peptide expression. Promoter and repressor
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i nvention can be practiced using only a portion of the
sequences in the genone, transcriptone, or proteone.
wonog@anagogul ar, in instances when the i nfornmat POWUS2005/026390
avai l able includes information on a group of related
elemeﬁt@CtHzﬁn%“(ﬁ/%m SHeCékpasssidn Bt @bthb®@ant protdimked peptilep in hosd §ells are
a smalT portion of representative sequences fromthe

descrilpgshioriew aad abf_ewelé &gowpan tthf:earb r Shesgcan @cl@(}f‘eprpw@qqteile@pﬁnts based
on theT‘I‘?a%” ro%&&? I'%S?%I?gi\%q&’tg&‘(}l imted to particular

r econbi nan el ns béeing expressed, as a key aspect
of t rocess is the capacity to rationally and
Selecqoc“e‘?’%eli'%éféF%ng@Hlméxpr essi on systens based on
techni ques for. identifying cellul ar changes, that .occur_. .
| FheiPiodes or g VeIt cal bF G5l BriTS eV BREDAEH TelRARE of cithe
arfR R pRSkaPotR Rt e PhaprhcBRAY baddrally hieed 0l 18Rt availability of
eulk Us| r?gp prag}fzoedur €s knom?ﬂ)icn thg a_rrtg’ 20 The lE'_ost cel | 4
enoughagendiéc arfyrnwioh fornpadlyss of qpgaticiptefilecoodpitifsim identified gene.
rotein or peptide, In one enbodinent. the hos
Althot ggl 1§, 2e atlgplggl‘ tpfat liegr_esgﬁitgiel seﬂp%ﬁ]esafngxc% %arrgea %)ergglltllge of the
genonld RUNGilabI& S} exhple Ak st SOWC 80JUl0%%, BUKRPYL, 85%, 98%, 99% or
prokaryotes and viruses. The nost comonly used
100% 9 she sequences pxprpsied orclovndim Hie SOBICe (TABSCHPLOHI, OF Peaieome, the
. Lncl ude, certain,b er | e p | C o CRLI
imvenyGl i eoEridleRs "RIEToR § Sonon B8 ML Seichles™in ! genome.
transcfipie] @FEftbfeonrRd DO tpaRiduddr, ¢@padtircys twhepr thduindormation available

. protein in large batch cultures. Yeast arezilﬁo Ps%&
includey infeppabion g bEWYP CAIrPlichspaneaRes. sich & gretaipycally linked group,
only al%gr%ﬁl' L}%)Zﬁ% %gfegéﬂtﬁwe%e WncELEEATRD %&iéh{é%ﬁ%e uYE IR e process

rolnyces cerevislae r Pichia pastoris. )
of theTheastiony STkaproaess inelldo ndtaimit¢detd paticulpr tegpudbinant proteins being

gener al acceptaple levels, of total protein .. . .
exprogiras dsk SRR o ibe BiTRS 1o ErRPeRhLR TR b dFrapiyey desien
expredsiES ke as &K O GRAAQHes BY 3By iRAYE AR aBFRIHAREr in a host

an al'ternative for expressing reconbinant proteins in )
cell ufith bipp¢ssipinceirbgonsinant @rdteinsnor peptatsarend aywelylating thebest gell using

ol ded proteins that are post-translationally
proce‘ﬁfﬁaﬁdlﬂo lgéﬁe%‘i produced. Mammalian cell expression
SYHE 85F ceB YaibéanybHINapeblb dpisdliicing Yedoynti@dnk protéia‘ee peptide. In
al so been used for the expression of reconbinant

one epbediaient thechost celhisi 4 micsebipkcell fre gecll fnme 8 agiRriaAinges yeast, or

otver BBy G85 PESE Ph Ro PRt S

produbé Ric8mbianPprotditidBgdpyideinaludeabrtain baceral dedla) panticularly E. coli,
applications. In another enbodinent, the ho.st cell is
becauge i thpir relively INRERSHATVR GToWTeqBtemIsnts and Pot@tiabeapagiciogroduce
_ I : . Log, o
provi g B3 BuvEE kL A%, ARG URBELE ARRRLAS vt oo
and peptides,paktiqulaty fooregamck puipesesn abysreens ioclude Snediaf drextes nerevisiae
the process, including but not linjted.to a transgen
or Piciapiiadisy THSEHTSRIBST SRS ET AL RHds eRETRIBy R e levels
' i BivEIS T8 3hé YnexPaRAR. Ahsect cell i
Ofto/[%ﬁﬁ?%&?sgsﬂg% gﬁ‘?%gd&?g?f ngd?f yi ng céXPs descr??k():e%le eXprjaSSKTn
systethe|hawe dlsp energmibesli areriternatiee Hos texprassing angc¢rabigant proteins 1n

bioloffESTIoHFS Bty o sheReRa kbl 5554 ol oo thmstationatly
modiffRECInESe provdiRé&al MagfhAlanadell &@ldssionls9sto@sCeucham Clifgse hamster
exanple, in "Biological DiverSity: Bacteria and

ovary/setihalavesilso heaphagstldfor 1t efpressionCpl tecombBian| pgjeiBoon a small
scale,%ggﬁ\%%ﬁgvsbl B{S’%‘g/fgs 5%8 %ﬁg&gcﬁgg\.e a(%%%ﬁ:‘){o?ogl}/gsu%aﬁg derived from
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http://ww. ene. mari copa. edu/ facul ty/ farabee/ Bl OBK/ Bi oB

ookDiversity 2. htm. In certain enbodi nents, the host
woebde/oaemr9 be a Pseudononad cell, and can typi caCrusSh®sa26390
P. fluorescens cell. In other enbodi nents, the host

mannrﬁﬁb.ﬁ éﬁé‘t@m@' %@rtféﬁlaﬁs} . afigddl @Chlmarh meanki)tdp@hcatlons In another
ment” "the host cell can be a eukaryotic cell

embodﬂmﬁntewarlq@rsfeceélns iarpdas celbdneludingcpyt dioh Fpigt that topagepicsls com, 2
cell fr%ﬁ ag hélr {lo%szs X c%%s&l égtg Rk g{cg geﬂ-r hfg]rfb?ﬂléf%hﬁ)o@frﬁéﬁ PPiduRicellular
organisGh eHIvigedlutis ﬂﬁﬂlﬂddrmtth«dptcmeﬂ maiudmg bwldot hailt‘?di'fﬁlaéransgemc

cell, a _nonkey, a e or na In ce
organigi dar ARG 108 HyHE AT o dTn ot Uk Dlah b 4 generally
based gt‘;f]‘%cgﬁg%%rdegml ﬂdl%ﬁn% ceﬁsI dREARAMRRWRN gani smIn

ment can be a nenber of any
dih bihe chiotimnén| thteahmt c'Elliecam bkl a paokaryase ss;dam@l @ bapferial cell

et RS T PSR e e TR e
cells ag ésmc 6 x@mpRAH THi6RGicaPDReRi9! BateSa akehARhains", a chapter
Anydi ae, Chofofl exi, Chrysi o&?net es, Cyanobacteria

of theDEMnekink bRiviaaye Booke pravidsdc b, Dr I:tlia@véxee gt the Estrella Mountain

Fi br obact er Firm cute Fusobact e URL:

Commpniixet i nona @g]{leegg Lent i s‘%ﬁae?ae Ni trqr%%pl rae, at ’

http: //&}W&h@méﬁe&mduﬁwﬂ@q’a@@wm@momcmm 2html. In certain
Ther nodesul fobacteri a Ther mom crohbi a, Ther og$

? fluorescens

embodimentn e fbvsaeHwandy a Bseudpanonad sallcansisan typirallynbe
cell. lglm%ﬁer e%%&i%rﬁéntéa tﬁéjff@s@ taf E@l g(gﬁé af @ Lot bOE Eﬁiﬂoﬂfe@ Rri®@diment
qremper o any specires o acterra, excluding
the ho&halGhAbE areuﬁary&ﬁb ddtle fdraxtumplesdn ihgest cedh mcﬂxlchng b et limited to a
menber of any species of Pr eobac

cell frpch @acmfeéel Tibhoplsiac Bresopi Boas Frenpar S@Fmgwf&q@ammahan

cell, 1%@&19% %é%% £9RAC e | AhamBRt BI04 BRPREY, & bAmate or a
ot eo teria, Deltaproteobacteria, or

humarkEpdl. | onpr ot eobact eria. |In addition, the host can be a

T Sabi e 20 s OB SRR Gl s e

P.ﬂu&%sc@ﬁmﬁgﬁgﬁt eobacter| a, and a nenber of any speci es
0 Gamnapr ot eobacteria. In one enbodi nent of

a
Ghnnmqaemb@hmamt, 6rei lzost hedb ean e meszher @i pry pEthedimsisriabtaxa. The

- cell cas, ¥%rr S f CA IbF & rggma%(e'; < ?%ég %@c@%at}feeﬁba&ﬁae r '?ﬁrepﬂc?sg @Lﬁaﬁe a member

any ofdndrhapuRRM a'&ﬁdob@l’:teﬂa NRlahesbaeieiraN UqgaffRak,eBaatrdidvtes, Chlorobi,
Ent er obacteri al es or Pseudononadal es. In one

Chlangﬁwm GraroflexinChipsegesates, Eaanehacisrioo Waelgrrthgcteres, Deinococcus,
Dictyq gnez%r, %bg ge;aese m}z{:@?{? g‘g}éggﬁlténdm Gdmb ziﬁond@z@p ef erdsphaerae,

nt € or 'a menber of any one
Nitrosplrakhe Wn@;caew n IPaoteoIE&témr | C,ﬁpzmchoeteSe r ¥ iaal’madewffoéaa‘erla
nmenber of the genus Escheri one .enbodi e of
Thermpntigriobia, c &hermefogage Bregars addl Jé’” TUCpIchYdg. In one

embo%?ﬂelnt B 4 butiGtefial BSER LN ‘:t’lfle éé"lecafnad@d thehBer of any species é)af eubacteria,

dononadaceae, even of the genus Pseudonbnas.
exclucﬁhg@ahx&mbtenaal hosts include nenbers of the species
%herl ch ﬁ %gt: Ia:gf g e¢ n‘%errnsém er ort]e Spsep%lciees of Proteobacteria. A
proteobacterial host cell can be a member of any one of the taxa Alphaproteobacteria,
Betaproteobacteria, Gammaproteobacteria, Deltaproteobacteria, or Epsilonproteobacteria.

In addition, the host can be a member of any one of the taxa Alphaproteobacteria,
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O her Pseudonobnas organi sns may al so be useful .
Pseudononads and closely related species include
wanens(01389Pr ot eobact eri a Subgroup 1, which i ncl pde/uSk®s/026390

group of Proteobacteria belonging to the famlies
BetaprdpsblpREteSBN s G@ﬁ:ﬁzb Rhrsbbasteriy amd\egatientheAebdbiay species of

Rods and Cocci" by R E. Buchanan and N E. G bbons
Gammgpigegbactegifgey' s Manual of Determinative

%ﬁ% & é&o%?t% a ééﬁn&ﬁ%&&%%&ﬁlg?ehosﬂ Q{Ye%os( $h8 be member of any
one o( thertexndbtodion: B@Z@.geﬂylte(r&ﬂé’rﬂ@da)es Ehzercbbzdct‘ewwlasgPsmdlowonadales, or

T S I A
In on lﬂ)ghﬁerﬁotgé 180G eFRGH be f R or 88 B8N 0bd LS, 'ﬁ%‘hdsy céll will be a

ononadaceae d uconobact er seudonobnas ant honpnas
membelogf theafafidlyi Engerobactédateobawt ® neodwe of 2oyronasf the genera Erwinia,

Fechel Py Gl LR O S BRIl il ppodiment o a hos

cell oYEIRY bRIFPNALALSAERlIbS] A6OeRs cell hwhlprlieoraamen&rva the family
2006/ 014899 PCT/ US2005/ 026390 Fami |y

Pseudpabobiaceas; wwea%thmg@w@ﬂd@wmm @%@@g Progeohaetedahbgsts include

membﬁ:?eloﬁﬁ gesrpa;lgﬁ(kﬁcg %& | Jnféltgg CS% ltﬁel s'io@(?lgé $Lldomonas

acterla grou
fluorebdefik.udes Prot eobact erl a that woul d be cI assified in

this heading according to the criterja used.in the
cOthesi Picademets qIganiFaadnay 4osbe qSﬁ@? ucsUdereRads g closely
egt b
relate(r%hgc:l@sr ﬁl\{:ﬁ asan@: ?§§dége¢1b§?t§h% LEJ(%?OU? ¢! W%Ebélvﬁ%hu;@lﬁﬁtggggroup of
ProtedBué’dei‘i@ bellehgmg téifter fampdlics pindtya gedra dmcmbcxhas "GiRal-Negativa, Aerobic

and $Stenotroph i
Rods ga@ﬁugogagslpbﬁ%%ggg&%am}nh%n eﬁ%ﬁ 8?b'ﬂo%9°{é‘3£ﬁ313 1%%97 st tﬂf?anual of
Determinative Bacteriology, pp. 217-289 (8th ed., 1974) (The Williams & Wilkins Co.,
Baltimore, MD, USA) (hereinafter "Bergey (1974)"). The following table presents these

families and genera of organisms.

Families and Genera Listed in the Part, "Gram-Negative Aerobic Rods and Cocci" (in

Bergey (1974))

Family I. Pseudomonadaceae Gluconobacter

| Pseudomonas

Xanthomonas
Zoogloea

Family II. Azotobacteraceae Azomonas
Azotobacter
Beijerinckia
Derxia

Family IIL. Rhizobiaceae Agrobacterium
Rhizobium

Family IV. Methylomonadaceae Methylococcus
Methylomonas
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derived therefronm, which was created by regrouping

organi sns bel onging to (and previously called species
wof2dostohegenus Xant hononas, the genus Aci dononaeT/Uski06/26390

was created by regrouping organi sns belonging to the

Famﬂgguﬁa’f‘&% L@HACLET as def ng:lbﬁbcﬁ%ﬁﬁy (1974). In 10
a

tion hosts can includejcells fromthe genus
Pseudom)nas Pseudononas e lpepceXTCC 14393)
veloreras—hi ot —actens—(RATCC 1:7375), anmd—Pseudononas
Oﬂ“ﬁ@? PE€faci ens (ATCC 8071) L?Z;éﬁaﬁave been
reclassified respectively cdlidesgsomonas hal opl ankti s,
Al terononas nigrifaciens, |[and Al terononas
putrefaciens. Sinilarly, elRgrdetddeudononas aci dovorans
(ATCC 15668) and Pseudonon Egﬁ;osteronl (ATCC 11996)
have since been reclassifi Comanonas aci dovor ans
and Comanopnas testosteroni, me&,@aﬂat ively; and
Pseudononas nigrifaciens (ATCC 19375) and Pseudonobnas
pi sci ci da (ATCC 15057) have "%5E8¥% recl assified
respectiTvelyas Pseudoat teronmonas nigrifaci ens and
Pseudoal t erononas piscicida. "G am-) Proteobacteria
SuhgmpypPrbteobhcterid Subgdes Pr alsedbelodes Peotedbaststié ithed would be

bel onging to any of the fanilies: dac
B o Sl Br B SRR e e
mclud%gr ﬁgﬁfap BRR egﬂﬁl%grblasﬁﬁﬁe&) $€ U9 SRNBH L AR)no longer, such as the

| aceae, | onbnadaceae (now often cal | ed
generd)yAtMevmnon@muﬂdzmtzdmyl Buoldobdeeiae" )H)’dr@?n@mgént geanimonas,
ion to those genera thervvl se g

ad
Ralstopy, &l Stbtgiiantomprsy, S0 Sets, S eofionds 18

derived d8kon), FRSIERRAGESED By ReSlpIHP orkanise |bEIZbﬁg1n§)to (and previously
Az ot obact er group Dbacteria of the genus

called Aspecibs 2BHptic| gesus Z}znmgwamhwa@@aéaﬂaww pet¢le mag cggated by

regromngq%eggrglgﬁggcgggpg mr :tﬁe g 1{ gféeyoabafz%? ds E@ﬁfféﬁ i ﬁ%&%ﬁ’ﬂ). In

addltlerpﬁ@dtﬁmeluaei&nﬁﬁe@bme %ﬁﬁﬁsﬂPse@Heﬁzaﬁamb mm@moﬁms eAadia, (ATCC
Li beri bacter (also called "Candidatus Liberibacte

14393anaseu@pmmqm nigtifagiens &AdCH 1B I Bteuden a'éa%@fﬁrﬁfgfigﬁs (ATCC
8()71) rha@e% %pe%laggﬂgg?% yﬁé&%l %agﬁ%mon%h y‘{)l‘aﬁﬁtlzsd%?@eromonas

I om cro cina, and Methyl osphaera
mgrzf&dﬂen%ﬂ Qhﬂl eAlt@ﬁhOﬂdzmpntrefatzl@es hoSﬂrmtae]lyL a. g, FPebiebrmaas rasidovorans
Pr ot eobacteri a

(ATCErSPBbA P o stz o) | BV T apogp gecipesiied as
ComaF[o%.f QRALLE & %ngf C%%mfo%sl %‘!’t&l@ergﬁzn %@eéﬂﬂzcﬂ? Wh® Pseudomonas

numbers of catalog-Iisted, publi y-avallable
mgmfmms (ABECst10379)s and ePeadlorerdisc apesdzcvdqz pﬁArTéle H&95), have been
deposite

recaspife)  SOBGI O orl G ASY T eR: BIRKICEF ™, g, Psendoalteromonas

BRARAY PeStedbhéleri ES‘%WI D’Dﬁﬁﬁ ihdaddes Pﬁ@édbeétbﬁx kelagsified as
plscwgf:%) Derfu a ?2); g?ucel | a X lgl;oba%terl um (79)

belonghg taambeftthe faniidips: Eswd@repnaﬂ@ce’(am TR AEBIAAT @@Myﬁen called by
Si hi zobi 4
N
Methﬁl&%bnadé’@éa‘ét Qib# (fen AdledobyT akie ( %%onyhlydr"ogMetlgrﬂm:gacaceae")
, Zoogl oea (92 Met hyl obacter (2); Methyl I d % 1
Consemuem iBpdditien to/thesogeigtr thyrwisaviaserl eé‘nheé‘?lﬁbf%ﬁﬁ?r(ﬁzj‘)ote acteria
|
s RA SRR, MRS S ABRRY! 97 o

bacter@€ bf i Eériis (/Bz)orhzﬂwplﬂﬁb 12) Pfe)ldoxﬁsmmwmnfamﬂ@m&m of the genera
Franci sel | a ;. Xant hononas_(229) tenc;lt lo)c];lxhormnzf-x
Cellvipsig) :OligaHa. (ﬂ@(é rﬁ' efiegisbagtary; 3) zoblaceae amily bacteria of the genera

(91115 l%lﬁstomonas
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Exenpl ary host cell species of "Gran(-) Proteobacteria
Subgroup 2" include, but are not |[imted to the

woablemmsey bacteria (Wi th the ATCC or ot her depOsiUs2005/026390
nunbers of exenplary strain(s) thereof shown in

Chelatddbh &8t h%zlsﬁér A%e@%ﬁ@l@ﬂs (4183 hediRi CToAitiafus4 I5Barkbacter"), and
Acet obact er acet | (ATCC 1597@& A uconaobact er oxydans
Sinorhizghamy; 1985 7) ; MBWWﬁmaﬁ%@ dﬁaﬁﬁeﬂat%{" th&“réﬁl@laid‘é@ﬁylobacwr

e T Ay LTI B IR, > o

24 Eﬁ()therBembeﬁllnaanabﬂfet hest (ATCE sﬂadé&)ﬁrorAg‘r'@ltam({)ePtqllmbacteria

Subgr%%%q%en rotg\ %@g&bgﬁp% gt{%}l@ags Ed%?—%oegg(éggrg))teobacteﬂa
of th 1&\%&26‘@&&% it Bd t6tA Hen®RRO8Y ; catdibiatibied, pubhcl avallable

aerens” (AT 33212); Rhi zobi um | egum hosarunz (A
deposﬁ@ﬁ@ﬁ)ﬂs tmmoﬁmdmaﬂad uunrparﬁan%daus, allalpposiRE42 ALCC, except as otherwme

AT 5
o GBS B RSBl RO Ml 2
BeijerSitR)(1 3?%9?&1%%%@%@2‘2&1 &t ﬂgﬁdbﬁ@@rtﬁﬁz%’]b) CRyIL6b&@d8e)2Ensifer
cepaci a ( ATCC ); Ral'stonia pickettii (ATCC

(), Rn78ay (1460 Soardizobion G4 Basiomyos Qs dbysononas” Q1) lcaligenes

(88); %&%@Eﬁi g@ﬁ 4?%%;11' eﬁzg F(?%)C%a%%sq@g 2(3 3J 52? %%%Qﬁ é%% ?I?/Elﬁ)genophaga

(9); Zbbdibed Enabhbaisaatdr| ();(MelrMB Al ()L, ataucmmylmmpbu&cus );
capsul at us (ATCC 19069) Met hyl om ¢crobi um agi |l e Cﬁ:
Methymezsvpmm AMarrionassndntalzlseaiad] %M@%losphaem zomonas

o ABITRAISL B Tl TSR AR N sspoaesas 1
Franc&ZlM M)z Sahifon®nap@P R | Sterofbplo2383 33Q); AxbOobmdteras (4).

Sl secierim (Al gl e B (RO
not lu%%élg# 2 Sgg Scﬁ 6%9&&% ith tHeIAMEC 20 B8P 48FRA& numbers of exemplary

90 Pseudononas fluorescens (ATCC
strain(3p 8thejept Fsimwml sel paenhhbas)ensﬂszd@mv@@ eraBynolica (ATCC 43581);

Aceto oL oﬂnggé‘)ﬁgwc%zl }f‘ﬂft d:xé’ ?ﬁsr@ﬁ;@c C}?gg@r fvunazmonas

dzmm&zéT@CTé@ 123)68);! Bez?é?r%l@ﬁr RO gATEC! 903 @nd omcc:eh%m; Derxia

selected from™ -) Proteobacteria Subg

r
gummo@ $ATCL PFW0 Bm ni melahdy 40P CE" 23450y h@é?ga%bqr s (ATCC

23448%( Fﬁéo%zﬁgz%gzg umerd %%n&tf%’{leé m&%} oAg;%Wa%ngﬁln%cﬁobacter (ATCC
193589 ﬂgfobugt@)aumrwuzo #5 L(QIMI@ Y 13B)hChglarobadei hemtzzz (ATCC 29600);
Al cal i genes; Burkhol deria; Ralstonia ; Acidovqg

Ensg’qqyzdhw@;wdﬁ}%%mh@lpmw éqgumqgsﬁmnb%’[ggrhoom .'S'morhzzobzum
fredii %Ex[tl‘gi 9513 uﬁlas%{%z?.ﬁ ? EA'T'@C 35%%“%&%@%%% paucimobilis

y osar ina; AZono
(ATCEBZ 29887 )0l hialigevies eﬁzatcxbzba(aﬁt"mc B 0GeBbnelelln oper@isiig (ATEC 9797);

T L N
(ATCégﬁterr%‘f {ﬁ@?%%g@b%a [ (AZEC SR47)) 2088l %;%@%efr& PATCC 19544);

ria  Subgroup 4
MethyBsioicepbdareey | a (BUEHT 04PSB); | Med@facu@dmasgmhlée gfNGPVBf 11912);

Meth)gcgatggeﬁ?fg ?%S(gzlggs B{)Aa"gfiig mﬁ%g@) %ﬂﬁ%ﬁ%ener glélm agile (ATCC 35068);

M. thﬁ%ﬁfbf?l i 1?@@”8906 | FIBNDIoRacirdy JHRPERN GATEER; 700909

¢ obactcha t hyl ocal d78\‘r:n I\/E?hyl ococgﬁs 1 )
Mez‘hylosphaera hansonii (ACAM 549); Azomonas agilis (ATCC 7494); Azorhizophilus
paspali (ATCC 23833); Azotobacter chroococcum (ATCC 9043); Cellvibrio mixtus (UQM

2601); Oligella urethralis (ATCC 17960); Pseudomonas aeruginosa (ATCC 10145),
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Met hyl om crobi um Met hyl ononas; Met hyl osar ci na;
Met hyl osphaera; Azononas; Azor hi zophil us;

wézatecopaoder, Cellvibrio; digella; PseudononaBCT/US2005/026390
Ter edi ni bacter; Francisella ; Stenotrophononas;

PseudXﬁak&sormmsceamd (Areani BR8ERY, FrumiveRmbodarents, (ARCC 6223);
host cell is selected from" -) Proteobact

Stenorggmigrions matomlia g QLIPS P GoRIHENES SPSIER G C533913); and

OCem%‘,ﬁ,Pg&fdo%gm (%%(%/%ﬂ#g of Proteobacteria of the

Aer a; t hy obacter; Met hyl ocal dum
Mat hylbkheﬂemh@thm,hyﬂeo hostr oddl usmseleet hﬁrbmrrﬁ@mn( -) Proteobacteria

Subgrsg@%?w '%%-H:I)&’go el\/bt PAR g?o%rpa%éAﬁgfxgq%] 35- thetﬂoblgqu groteobactena

of the %&mﬂg r%e'ﬁera T%;@Q&rﬁl‘zr%}% e Mgr%cﬁ:?&bﬁ;@' RBszobium,;  Sinorhizobium,
St enotr ononas: Xant hononds; and Oceani nonas. The

Blastdwasitas;c eSphm@mdws seMéwligenesy oBuridoldetia) Fﬁﬂbmmtb aGt e‘iqld\ovomx

R T EL R R TR e

Meth;fl&hcl)ﬂb\@" DRABRANGF @ha ; BISHIOIHBBRANoBbREt ABBMNESphilus; Azotobacter;
ononas; Bur khol deria; Ral stoni a; Aci dovor ax;

n
Cellvzlb}yd; oébgﬁﬁyh agaeudmn@qq as: T ep@@mﬁaqtgp h ﬂr@@zseﬂgot @gﬁ@f@homonas

Xam‘h [ 1vibri & lmgnl | a; Pseudormnas Ter edi ni bacter;
SESGidas %S%nas *Xant hononas; and Cceani nonas. 30 The

hﬁ‘ﬁtanSthlef v digers £ tigc hest Eelbris ‘seteate(l- Jror Oﬁmh(a):ﬂ)mted)actena
- Pr ot eobacterja Subgr oup

Subgra@pg ﬁ@@(t)rﬁw%@&r@f W&l@dbd&@@ﬁlﬁ%@ e & B of Protecbacteria

er S hingSn ; Burkholderia;
o YRS GERE B EORBORS A AL B - il
Ralstoed,edtidooaat; eHydrﬁgetwhngcp hMaﬂlybbact&athlﬁ,mbnaldumanMethylococcus;

ani_nonas 2006/ 4899 PCT/ US2 [ 026390 Th
Meth«‘%fé’lc’” b call"(2 ‘g‘é oLEY'ett e Zﬂﬂ‘f‘”@”ﬁh( ‘?P gry %tg At elffzgmonas '
Azorh?é?ﬂz‘h%“p ﬁzotobage?”( OellyiBi Pt EDREIRS | aP.S%HMM 8"Tev&linibacter;

ined as the grioup of Proteobacteria of the
Frandiselln o\Wangtr anas; &Mhthnm&isOC®me@ﬂDnas

E@%:aﬁ%%aﬁi tlﬂg,gxg cg%ﬁ af;gleF%lflziig ni"@iﬁﬁgﬁ %géltc%bactena Subgroup
P

5.0 "Sath !P‘P&é‘@oac@ﬁg SabSRHpNid SdefihbE ab disd gtb@bbfqa'ﬁtebbactena of the
sel ected from "G an(-) Proteobacteria Subgroup

followigg agrneta: PHetplsbacerr ﬂ@ﬂs{mgﬂémp Methyboagesysi elt!et&ylovﬁ@mbmm

Meth)%% W&#o%@ ct)s%ci)blgc:z: L o %hcg}%aﬁ%rléﬁ% ngﬁ%%%gé%rhgs( Azotobacter;

CellvibyidF OQEBEIN aPaeuddaRualo nD Wedmzﬂz@‘@ﬁ}t r]ﬁpﬂﬁfeﬂﬁaSStemdophomonas
Oceani nonas. The host cel | can be sel ect ed from
Xanthomogag 23d Plcetswpaes: er i a Subgr oup 10." "Gan(-) 10

P i t n Of _
i3 S i e S e ofoam
ProteRRak&tiaSubgrols 6l doodatinad as Steegroty ofirotmbageriamithe following genera:

Brevu)émm n&%gp%ggg ? zﬁtpftézeglg{gméz? ) oU %%I%I%lk?egt@? gléalis?(;pzia . Acidovorax;
Hydr (Ege ct @{z'oﬁzogb{pg r g%'@rh;z%phz‘h?s d eﬂé&%cﬁ# t heelBkmip oDligella;
ot'eobacteria of 'the gener a: Pseudornonas;

Pseuddiremos; r Kepbinebacter; Saamtmplmmmmnéf@zthéﬁh@momd Qeddnimenigs.

d from w2l 0 acteri a. W on
1%1"3%0 %‘ii]( tﬁrﬁ%’gﬁg&@r ch} %‘&gag%@ﬁbaf%na% bn&(fuipne Gram(-)
Prote@tactetid Sud Y E 70fis KR8 A9 Bl BbiPoPbrotddBadi@lid OB Ellowing genera:
genera: Burkhol deria; Ral stonia; Pseudononas.
Azomonas;  Azorhizophilus; Azotobacter;  Cellvibrio; ~ Oligella;  Pseudomonas;

Teredinibacter; Stenotrophomonas; Xanthomonas; and Oceanimonas.
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The host cell can be selected from"G an(-)

Pr ot eobacteria Subgroup 13." "Gran(-) Proteobacteria
waubwroowe9 13" i s defined as the group of ProtesbamiSernsa6390

of the followi ng genera: Burkhol deria; Ral stonia;

The H3SEWER®MABe RNGtefAROROTORER(-) HiStchBatere Bhb@@ﬂp bg" 20'Gram(-)
sel ected from"G an{ 4 Pr ot eobact eri a Subgro

Protecbaptgrig Sybgpen 8bisiefiaed s BawErum RS Prateobaciergentit ﬁ%@llagvmg genera:
Brevu%fll’| SoRas u%l%toﬁa;%seog?ﬁh%o ngiécgf ?ggﬁzof’c}ehﬂw QIsHer aAczdovorax

orfonas an ost CEl can
Hydro@@h@dhhgﬁl PJeQJ%mﬁcﬁmStei)otﬂfﬂzbembaQt)émﬂﬂm&ub.grand [Oc]aﬁnz‘inonas

b B tccr st Gors( CEBL G ErRieobapleBa st O ram()
Prote%ggt%ng Qlb %_rgéﬂﬂ 9’%%(%%1@(5 he6, %?&i?bof@r@%b&ct&fa@ﬁﬂ@ﬁﬁfo%ﬁé‘genera

group acteria Subgroup 16
Brevuddifriones} Barihbldetjn OIRplsafchr dtidobaot,e Hydrogenapbega;, Pseudomonas;

ol | owi n Pseudononas species (wth the ATCC or ot her
Skmo%@ﬂﬁ?FW“gﬁﬁﬂéﬁ@aWF“@%%nplary strain(s) shown in

PELeRbALSITha bE’%@lB&@Hf%%?" ﬁhﬁ?%&ﬁbé@eﬁa“g%&ﬁpﬁﬁg)'@ram( )

Pseudononas aer ugi nosa 0145) ; Pseudononas
Proteablactatia gabgeup ATQCCis1 d@im)i aspﬂx@ugtem rﬁsttﬂg)baqtcmas eptthe dollowing

generﬁﬁzg‘f}% ‘25‘2‘%%{81’1%5 g%%sn e(zﬂ ezoI o E&é%thomonas

Pyay desRETafiBe @electe@ ﬁ(oﬁlTﬁ@aaﬁébmrbteoBs@mw@p 11." "Gram(-)
nitroreducens gATCC 33634); Pseudoi nonas ol eovor ans

Proteqbatiens gzyouppd bl db isfaed 55 clhe osoBn | ¢fgRinkeobagipe of the genera:

rr 18 APO84S 3R R 3L o s o
"Gran®(gaPriotiobi ASHECS R 12.Ps'EiramiiA) IPaGteaﬂacwnlarﬂmlbgﬂ)up 12" is defined as

the grgﬁgggl%gogﬁ% asct%%ﬁgq}%lg% ggt}gegsbp g;ggglgégtggz% Pseudomonas
The }%?P é:%l“ dan( ﬁérg@legt%ésé&g %ﬁﬂﬁﬁggfl{ﬂ@&ac@ﬁ@ S%ib%ﬂ)lﬁaATg:C "Gram(-)

Pseudor nonas bei jeri (ATCC 193
Protedbmeterio ubgeoupot Fais definePsauthengioas dfoPl@imbacptsnz( Afdis following

Pseu rassi cace Pseud
soncr ST SR B bEae S RS TR et ca be
selecte':@?rgﬁﬁ) "Grasey m&enﬁls&ﬁ%\% % a."( A (3366Rdbacteria Su Céroup 14"
Pseudononaschl orora 9446, A CC 13985, AT

is deﬂﬂemss T @®up7 46 ﬁOteﬂwtﬁQQn@ﬁﬂzﬁ follpyying /gragas g Fagudomonas and
T 499 R "
xanGRGERETIRE bt RS, (AREE, 8P S B BB st 15

"Grang3PBidieobadiel SROES 1 0k AOAhAL NS grdipaifdasrohaseria of the genus
di t er peni phil a; Pseudonbnas el ongata (ATCC 10144);

Pseudpgisti@bnonas fl ectens (ATCC 12775); Pseudononas

o SRRy LA ECRT R el ey PRER IR RS." Gram()

Protedtmeustia l'ﬁlfbgﬁoupemw eymaefiredt ﬁ ilg; giesp usfoProtavhscteria of the following

, fluorescens (ATCC 35858); udopona sardii
Pseudpgioligbinsrigs (wﬂbﬁw(%é@ or pﬁ)@a £ denrsia g&fﬂ?}ﬁﬁ%&iﬁﬁﬂl}@ﬁcﬁ@m@) shown

in pa@gﬁgé%npﬁ&%%ﬂ%&g Zz?zegig@ A".[‘@C( %6&9?’0%é)domonas aeruginosa

nas m gu nas nuci dol’ens
(ATCaS 86)45)P§eadbmnas abraligenel {As’f C@sbfw@e)mﬂwdmh@@tm wegilliseptica

Pseu rno ynxant ha donona
(TCCofiga) rPSf pen 65 S el LR AL BR P oT A pescens (ATCC
5155530%2 omona %HMQ%SEATééeQSMﬁ@e@%%mE SEHERIMEAS (ATCC
eni cul ata (ATCC 1937 Pseudonobnas
33634); Pseudomonas oleovorans (ATCC 8062); Pseudomonas pseudoalcaligenes (ATCC
17440); Pseudomonas resinovorans (ATCC 14235); Pseudomonas straminea (ATCC

33636); Pseudomonas agarici (ATCC 25941); Pseudomonas alcaliphila; Pseudomonas
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gi ngeri; Pseudononas gram nis; Pseudononas grinontii;
Pseudononas hal odenitrificans; Pseudononas hal ophil a;
woeensthosdmas hi bi sci col a (ATCC 19867); PseudonBaadiS2005/026390
huttiensis (ATCC 14670); Pseudononas hydrogenovor a;
algzno{?o?ﬁ U SRS L LSRR Oniil RY&KIoRdndORSHIENi; (FBEUA3BBIN Pseudomonas
ki | onensi s; Pseudononas | anceol ata ( ATCC %4669)

azelai@sATIOAAE2); IPsendonpyau eirsiaki hALGin K3 2) terdasongs horealis;
seudlg')sé er%'lc?sgl 13 ol@e K&fF‘EEC ?Sé%ﬁ)cg’%ﬁgﬁrzanas Eﬁz@l"tg@(!@ﬁ%ﬁ Pseudomonas

seudornonas pertuci nogena
butandvév’iﬁC(Alﬂm 43636gu deemivasonps Ct oelluiva(aA'l(MCZBSﬁ%OQ)) Pseudomonas

curantgg N BTN o PHIp o AT Do, ATCE 5985, ATCC

TR S £ RO AT

49968P§émddzvmm padtiodens (AIGE K883 )Psembaumios noisisola (ATCC 33616);

t d
T R Y T
10144%%%Z§c)0morf)a§e &@éﬂ@giﬁ“ Xt U 73N, PW@%ﬂa?s58§'3toformans Pseudomonas

seudor nonas anygdali (ATCC 33614) Pseudononas
brennmemeadaeo:(am@@irw@,smeydom@e@d sevmasace Y e g é@a &’seudomonas

extrenS Sl RAC PTG oLl A AT eSS PR, gessardi

PseudbMSAAY A0iiRaRisiES RISAIMAEs e |mc&ta’e(zA'l(@LT @330%00871); Pseudomonas
Pseudor nonas syringae (ATCC 19310 Pseudononas
margigalisi AT Cav AR Csevdonanas paiguligrdiigudomonas  mucidolens (ATCC
! Y Boka @%@M?a%ﬂa@% tha (ATCC
4685)3 PELIBES] er%x%hg'% { BAudnlintes T9licilae, TRENRATARE Synxantha
9890)PE3dldonidnbd ORBRBO (ATCE %QBknﬁssuddﬂmdowemg (ATCC 700474);

vancouver ensi.s (ATCC_70 8 Pseud
PreudigindiHTEIE At Padabtbiiager b RLFS, 1 7R fgydomonas

gznger%ej;;euggﬂoﬁ’c% éﬁ!n@ﬁfseﬁsJJdg%nc@ Parahitif? r]%‘eﬁ&ﬂ)ﬁ&la@rkcﬂodemz‘nf cans;

Pr ot eGbact eri a Subg rod% is
Pseuddmbmmed bzdop}hkz gP&mdombnmr ot bibsaolr | ATGOWHI30T)it Iﬂf’éetldO’"O"aS

e, GREERLTacroh PO ERRl TOARTRRLS FabffEht A csnce
70087‘6)3%e§§0m£1%§ uawﬁ%as% BERI M HaFelsicedRse (ATTUNBE69); Pseudomonas
bf’enneri; Pseudononas cedrella; Pseudononas

lini; Rendamyataa; Mgmmﬁﬂgce&%léhoﬁeed@wn@ MRpBifiFenERESC 33665);
Preud S G e AREEDIOACERAL o SRUARIRIRR aTC 190

nona

PseuddoBh PiktdiunPsRUACNDIRLY); m’.sgudicﬁﬁonaﬁ’s psbdﬁmphﬂa Pseudomonas fulva
muci dol ens; Pseudonpbnas orientalis

Pseudo
(ATCCh6dék8)aePsepé@a@rtﬂ¢ona@0@%ka(ﬁt et B&Oéﬁébng’ﬁ omonas  mosselii
oIa e n r hosy
e e s
700383 Bsﬁud))mo}?&mt POAC(ATCE SRERP)p FpedBindngs detaaied; dseudomonas

roup of all subspecie varieti.es, r
spina P B o A B A S B A BTG 45279
SC n S 33614
P ESE S TR Mo SRR, byt (1L 33610
Pseudenenps amwzllsmaaa(m(@(jl NB33N); Preudosmwent h@mcgpapayae (ATCC 33615);

Pseudonon c A al sq. cal
PrediSerosgi! VRAEE BB L SR IR G 5100
PseuddhRhiP Sukdoviginge, %bﬁcﬁ%oﬁb@%&lz& (AITAT 93@80)] Psdubidhbnas syringae
(ATCC 19310); Pseudomonas viridiflava (ATCC  13223);  Pseudomonas

thermocarboxydovorans (ATCC 35961); Pseudomonas  thermotolerans; Pseudomonas
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17816); Pseudononas fl uorescens biotype C, also called
bi ovar 3 or biovar Il (ATCC 17400); Pseudononas
wohowreesvens bi otype F, also called biovar 4 oPChiUsS®5/026390
IV (ATCC 20 12983); Pseudonobnas fl uorescens biotype G
thiverilloRisS al PRAIGWONBT S GlnkiR¥Rnsiy (@q’ﬂ@ 1780688); Pseudomonas
Pseudononas fl uorescens biovar VI; Pseudonpnas
wiscorsingpsisgodFsemiquonas Maeagsfdnas f | uor escens Pf-5 (ATCC
P e Uv non -
LU A4 6B PR SRR roht R BB S 2R R i Repqye 177 "GramO)
Proteob8d62a Subdheup 0Bt is defihedcarthd gro&p Ioé Phﬁdo’tfactenta 'k@pwrrfn jhe art as the

Pr ot eobacteria Subgroup_ 19. Pr ot epobact
"fluoresgen isaydopepnads’ Jaék%fiﬁgotha%? ltql@ggr%a -of° %P |f°@ ﬁ’rge’&fﬂm"m
S i A | BRLdShbRIsN cedrell
Spemegf P%)%llggplgﬁo“qt y%ied{% é%f S]ngirl&egs’%égﬁé sbtrégfeynp I\%%O (seg cearent,
Pseudblnomat entorMNigatdy, P6SidomoOndaso Wtranmr)entcdnd Ryendoneariay es‘luorescens
e of a derivat t her eof

t hereof. An, ex
P, Se“df”l”‘ﬁ’&ﬂsegé%‘ﬁgdlétﬁ S%F@PWMZZ Wﬁﬁrh gﬂ’"B(j‘” ﬁ’%‘&dfg hd) seudomonas
margz)gﬂLO PSR ﬁ@&ﬂ@?%bmaﬁ&% (ARRRIIERE Pseudomonas  orientalis;
ydr'ogenase geng) |ocus, a native E. coli
Pseudhands- | adbodesiaZ Y Rse@omovest r ywrantha,e Psewdapanss P delpasii; and
was del eted). Additional P. fluorescens strains that
Pseudgmangs V@& in the present invention include
PSRYESNIRBA Tt bl Q1686€ MHmV Gitahil-) 6tebbRenSutasoup 18." "Gram(-)
fluorescens Loitokitok, having the foll owi ng ATCC
Protecbeeteiin Subzaep 1pNE &T@eges thenrup pf 2l Subspreips VaHgEPs, strains, and

other f@&%‘f@]@%&ﬂt%ggg%@&6{%&51%%1@8%%%&%, 5 ]&%n%zcﬂéé% belonging,

<5, ST SR ey )
in parglthef@dst@ﬁdorm@wgarﬂmns% Qtﬂ’e RS ﬁ%“girgl f&é OVarT (ATCC
4 2 1
o AP L S B 1 o
17816R0 Ps@udontenas) oftgprdhs biksyp[d Goalbﬁ&%lﬁed \NRRtar 3. 7} bi@ar I (ATCC
TR-10] ; 108 [52- 22: [LEQO 15836: P
1740 =4§’se[uf]0wemz§o Fierbnd Ypel 0@ %P ﬁéﬁ%é’i‘w%ﬁ 98 16"%"85’ (ATCC
12983&' E’S-?eu%zé%% Gﬁiﬁéfeh\éﬁs bkldtcéle G186l LATed15i8%%: 5 R Hid¥ar V (ATCC

NCPPB 2 PB 3161 189 [PJ227; 1208];
17518191Psewmm5834ﬂums@35 bipwarl] Vi 1 Paegdanange R/G@resogns PfO-1;

P b e AL FED ) 708

Pseud%oﬁ@; o Bors Bdb@SEAzzuz&@@Ncm 6Rgp)y. 207 [PJ 693];
J 722]; 212 [PJ 832 215 ILPJ 849] ;. 216

88"5? ost@:Pll[cgn P :selpgted Fpny rOEF@haC[t@mﬁ\ubgr&@ 19." "Gram(-)

Prote gt%llla Sﬁlﬁﬂl&ﬂ% illg(N)RéR(L)g%rféaK? '[__t,%’ éré% jogﬁ%]_ sé%a?x[ ég 2Bseudomonas

fluoreddehs bidtigdVAP 83¢8tal staib6iBthid hibdyive is Z’Sﬂﬁarekd%@s $B863YB101 (see

UsS P;&%& [Zggéggg(l t%%%coygsagapégﬁgg%%]g gbere A[Sem%?lgig c;>f a derivative

6 1 . ;
thereo% 8%151} ng&é{??@ Nﬁﬁr@ﬁ 1%\)@%—%4 5&;&?&%0&?2 ﬂﬁﬂs ;1'5@ R,&gé; ; MB101
chronﬁ)b&iiﬁné’s;d (a§21@f0dchytitogeBEt $2AG); loBM, a\WidGye DEK?'E@Z’ Pgg3-lacl-lacZYA
[ NC. B 8194] 1 101 TCC 11251; CCEB 295] | FO
COHSHTB‘Q'O@G inggych B E %wag de%%? r suitable hosts include
;ISA%ﬁlo‘ﬁlaﬁﬁ’.sﬁLb;eegcénQ sHER thRB¢ahShePhisddid thefRERAEC fvesitiNinclude

Pseudomonas fluorescens Migula and Pseudomonas fluorescens Loitokitok, having the
following ATCC designations: [NCIB 8286]; NRRL B-1244; NCIB 8865 strain CO1; NCIB
8866 strain CO2; 1291 [ATCC 17458; IFO 15837, NCIB 8917; LA; NRRL B-1864;
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G am (+) Proteobacteria. In one enbodinent, the host
cell is an E. coli. The genone sequence for E. coli
waasocleerr9 est abl i shed for E. coli M3L655 (Bl at PABUS2@5/026390
al. (1997) The 20 conpl ete genone sequence of
pynolﬁ%h PN E NCME 9966, INGEPEO6 B NRR 2 BLESB3 134753,1*&31‘(740038I§INRRL B-

m croarrays are avail able comerci al |l

1603 OO RIBAMAE. GCCCWM B 14 COEB S5 JEM 4343k 1AM 1008

[A}H{(:{J)é; H{l\?g oi5$ (& ]éei e[ﬁ(g*isg'{ﬂi }@ﬁ&’f‘ég ﬁ?ﬁk%ﬁ‘l Beid@boren de

Jong zapsq I M[IFOJIS@?,QWRRBCP m; nQEEiﬂ“Rnﬂlj; uoes Sﬁﬂ:m a1§0\/95$(36],9/1|43 [IFO

1583671):@3 Wﬂﬁ%ﬁ%ﬁ&ﬁfﬁ%ﬁ@% aka i DK o 5}@4‘;&%&%@01”85 (W2
|
L-1]; ﬂé 615859’%7@2, 7 [REEPEE 6§Jed Im&*ﬁwgﬁé] flséffm@’! 1208]; 191

It fresh” rich
[IFO IBSBAnhI 2h@ @ity 194 EKliperR-@0sRRRE3]E 196 kPIo28&d; 1€ EPdn?t9@i} 198 [PJ

sooy, 00, o 1S ISP 307 PR 26 ey s 00

[PJ 69220%070' P'3€69§ mlst[?ﬂﬁﬁz 2m@rppﬁsmnzn§[mﬂﬁ$49]l\@rmﬁussssmé7 [B-9];

are not Timted pri mat es,

271 [flbdﬁﬂ]me‘}Oloﬁﬂ%iA T5OVISH]: PisH: SRRl Hecd; T dSEa: KY 8521,

o Y 8E RSy R PSRNt s8R 8 s

[FERNIOS b IIFONBY58Y; STAMIEL 126 [M?DM @nga)m[Asmg] 598 AS05-1]; A526
be selected for the identification of genes and

[AS-26ks 8%t 73s YRV ReASYS PYEVENEIB dfl653; SEbI 93 dhk [TFO 15839]; F
e o et
6519Eﬂlf Nlﬁ 8C15208) BNL-apVCe NCTAR588 NEE 8194r Hildhboke, [ATCC 11251,

ul a, aspar avocado, banana, barley, beans,
CCERMIFSb3H D 1465 8T BET/ US2005/ 026390 beet, bl ackberry,

bbﬂ? es'[ﬂté(ble kﬁro GRlthde BloNS SRbs P IPYher ﬁ?sbplaﬂl% reference, such as

canol a, cantal oupe, carrot, cassava, Eastor b ean,
Gramc(&mIHrﬁﬂeobmcnac e[re oY eutbedmy@nt,cﬁmedmsy celtii$ antF.ocoli. The genome

sequeis Fi,7: DHERBAIFY SEERRHAP! FOBOMG 1T (i Enfl 199 The

compﬁfw$éﬁ%me%§ et 8f Es&z@ﬁ@w RbUXK-1D BoRAke 217(9@31)919493%) and DNA
, grape, grapefruit, honey dew,

m1crok1rrwsfarc| aVallabm qommermallyémsE dodinl h2 (M| Incp_z(ﬂjgb iPoipt, NC). E. coli
can bgg{lll%drsﬁli fn e{gléqr n%nﬁleglélgiglslg) shr OIJEQI‘]f ?f]g} 6'1r()| Qﬁ tr};b%ne 5 g/L

NaCl0%y gﬁlgﬁeastaéku%ﬂ) @Fﬁﬂieﬁhed)h@rﬂfnal ﬁﬁﬂfﬁm maaxsam m@gm BI}i;;HPO4 3 g/L
parsni p Bﬁg £eacha@€eanut pear, pper, persi nmon, .
KHZP@mle /IpNHeGh i+ g/ aHn/ 4pwithyan apawe Hatg rﬁ’élfb@n SBBIGE gRch as 1%
u [
gluco aE}ﬁa oy f’lel ,aagrg lé‘éeg ; ag&% ecfrf?}fj c%?zaceﬁb 'i'sec'hh{t@&i bﬁ‘c? ﬁi@?nﬂated into fresh
rich obaithikel mefiun€in éithybs @tmke ﬂpslna@femqrﬁasﬁd gbwambé?ﬂ/
sugar beet, 10 sugarcane, sunf] ovver swee%1 got at,.o

Wepguamp alamge qtfeampahian opgRe SECH po et derpefl; fopep mammal
. r
““é% apy i bPnoEnE it MRl OR ShelpUpITRe aRfHbE timited to
primaesp eepkew @orvimd)iciims |b®v1neprcrd,entsh engylaten iR rsWing dsheep, lambs,
cot t on. For expressi on of a r%gonblnanf r teln or
goats,fapie, Q@er Bl GO RS FUPREGY S PS> I98S: iCABHESY
CMREIS AR HaP el b n(}’f Biaﬁf‘ton%ﬁf) NDARYy Al &M useflechd for the
pronoter may be a plant pol ynerase |1 pronoter.
identiflcgtivens S gdnes hndl egpulatonyl aququcso rfommpéesaa?rSUHebla plot Aargeig for the
| dber one

b
1solatg>&p?§§m¢ata@3¢e 2t setbhessarTe oelf BaheSRot lpitpgdo el
apple RV sisNigkicRSID 1£ aspisbsh 8vdeedd Todd@a, barley, beans,

locat€ en 70 and 100 basepairs
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upstream In plants, the CCAAT box may have a
di fferent consensus sequence than the functionally
wanedepge9s sequence of nmanmal i an pronoters ( MeBETMG2@5/026390

al., In: Genetic 20 Engi neering of Plants, Kosuge et

beet, a)llackbﬁdﬁ bluqbﬁrryZBrbcé’nﬂlz,brﬁé%SB)sprdms adblbdgep banola, rdatealdupe, carrot,
ronoters |ncIu ditio upstream acti vating
cassagae&aeﬁeggn’&@u%%% %@W&}i lca%l EilasianBibns MmentEs, clover,
cocorf® Qoofie: &A, cc;t%%lcra%éi‘?f &kufber, ]joorugﬁs fﬁlateggpfé}ﬁ‘dend% -escarole,
USA 78:943-947, ~1981; and Khour d G Uss,

eucal}mtus;fmj,zﬁgsm&) gemde gcapn,ggrapeﬁmahgmﬁycdem@l@amp, klmfrult lettuce,

tecks T, P ooy PSR o @Rt gt Pl ab T Agrigise gt oat of

palm,PEiPkécderaps dkes Wlivh) e@hlbﬁ' Qhged ahl Qbhanteidl int OpLAANip&PAya, parsley,
can be e@pgxl neered to express reconbi nant protein or

parsiiye iead @y Myasttapdal dePpeh Metiwson- @ing xpingApele, plantain, plum,
pomegxea%gt%g:qg glg t:&ge umﬁ E@mo?éﬁad?a%% 2)91% f "SI @ RSl 1rsli1 hrapeseed

nous yene gencnme

raspbbi@,trice, MeCidgifurh, rmmmme do§Béhnl Spigachl ﬁ{iﬁslﬁ&ﬁ@ﬁ'ﬁ@tﬂﬁ sugarbeet,
proteins are well known in the art and are
Sugareﬂiec SUDSlow oh SR p@ﬁe%weégmeﬁem&%@fﬂnf@a,rtem tQEgto, triticale, turf,
turnip) LQfiR Q/a%nel%ﬁt\')v at égﬂ‘l &@hl'ngiﬁ%rﬁg emb@&lﬂ‘leh{%eplants useful in
dgenonm® usi ng techni’ques > SUch ono
the plbed:se e Agbidepsiecond)iwieht, soybeas, and estion. bed beI ow. 27 WO
6/ 014899 PCT/ US2005/ 026390 The .r ecqnbi n&% (;H){(gg ei r& .
Obé’ﬁ?rFifé’nc%fr? TFEoBRBARER L RAP e A (o1 BACHAEGR of an identified
comp@ﬁk%fﬂr? &Jen&, OMBOPRH Brort RN cHXBEEREHOR HonfRerCRIPHRNP Yant RNA
gene or gene ‘product. The reconbi nant”™ protein can
polymgrass Hepronpters Sdemenite nmcthir@dhmsplan‘e iptomagers| cemetle ianTATA box or
cul ar,_enviro onpt e | enment s ,
GoldfiPiHeHed o SRR I ouiiongl fireotifaRi AY 18 BASPans Spstream (5)
of thd tkdtisér@iohGnitiatiérORS &ﬁ@t}kl@@Amrbohelobﬁgdlsed«ee@ 90 and 100 basepairs
treatnent of the cell with chemcals such as | PTG
upstregah Asaplants,r thencGAAT bex anayRbevsddafierent consensus sequence than the
| t h e i g t
ﬁlIlCtlB{lgﬁ}g ggglagoﬁfegc%) g@?rhc;en o gaﬁmgl%{n &glzor’)t? S d@/[gsgrﬁl <& C,agn Genetic
Engnieen@g ofiRlaigf eKbege N chlQfedanpps 21 822FOVEBBYS In badi6ioh! Girflally all
enbodi nents, the reconbinant 10 protein ornﬁeptlde 'S
promefeysn Bickislsypdditiona) upseeam astiyeting S%ﬂueﬁ%eﬁt pigj énhangersoRenoist and
r i I 0} RiAN
Chanf} g?ogiﬁ%%%éf%g #@%foggfsg%t be E. Prol PR Ac@@r%elxb% 78:943-947,
1981;aandgKbavriy ahnd dbimss, (éelch/I 8k3-At4, BSBhexwohding from ardmhdedioo bp to -
rotein. The rectHblnant roteln or. peptide can be
1,000 daQrg 4PFFeR e the TP RiHatioR sier m i n the host
cell. In certain enbodinments, the reconbinant protein
Expresswaefﬁtrﬁefenbl@anteg%otwnm PEDURD, | ess than 50kD, or |ess
than 30kD in size. In ceratin enbodinents, the )
r dsclebirhed belomo adiopt estl qyopganien tan ke qngpteered to £xprass recombinant
| east 5. 15 am ng .aci.ds. . .
protig 8 bertils e sp e, it En el OB Protein can be
exprefie@ RInd aP¥eRebd Grl fdin laR dxog&luk -gel®@finseltbd it &Be ghidhebNthe host.
essi on systens routine cloning procedures as
Vectoa%@eﬁ cHiehe ai59d fepxEess FeCays Ipsolets (asamisHderwnem e art and are

descng)gt? ??lg))\r)]vl\/b lGeeﬁgA A eﬁfn%gélﬂggrecp}nlbﬁl%g{ &109351)( opgé})l{fﬁle ca}lh soq)e inserted

into the genome using techniques such as homologous or heterologous recombination, as

described below.
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20 Col d Spring Harbor, New York, Cold Spring Harbor
Laboratory Press). The Chanpi onTM pET expressi on
weysicmmgey ovi des a hi gh | evel of protein produCirms2005/026390
Expression is induced fromthe strong T7l ac pronoter.
THibs regeatenartt @kcﬁslnaﬂ\mph@eam’tﬁe Eipeesstd ghteranductioh ywigna chemical
hage T7 RNA pol merase for

spe ificitg of the Facte
compRigf,of wHt SXRPSHRGPT AR PBICEPOh e etoeBie WAL othe reRembinant
protelhaé‘anoﬂl% HeOtxpr&8at Stheh Nthé HRsPEANRS ?[acﬁ@ Gh AN pR%ieNILA @Bvironment.
ghter regulation than traditional T7 based vectors,
Speclﬁﬁmf@mptﬁ:g egqmm dresdlesstibed pelomd dédlese inglulsj birt yre not limited to,

o Ty B 2S5, A 5 b AP0 B8t o 70

benzdategd}alnﬁyahla&xpresm on of cloned genes Journal of
Mol ecul ar Biology 189(1): 113-30; Rosenberg, et al.

Recoﬁli,ﬁ&mpy%;ﬂgy& tigks sel ective expression of cloned DNAs
T7 RNA pol ynerase Gene 56(1): 125-35). The T7

18865 O SHETIBR A ALPL O AR T . T

can bt lo¢ age specids dndt el gt size. HHgWvel@y &l catapr embodlmenfs the recombinant
ens beca se the T7 RNAP

chi eve 7 ex [ S|on
proteff G sEPRte by HELBE TN AR LU h or PEBIe. FA o rpadiments, the
il edh 68h esh
T e
growthyfagionvé Gméln& goqluem@kmh oi7a RiOAE proteig THE® RKOOBLHBABPDtein or

CT/U 2005/ 026 e .host .cell his.is, acconpl.ished .
peptl(g % Ko BE p@m Y10, B ingchive agoﬁmnb“ ihet ﬁ’loétnﬁg%rmﬁl certam
embo@ﬁ%ts@fheh’@@orfﬂﬁnﬁfﬂ@i?o@ﬁﬂﬁ eptige TeBNAM JO0LD, 18ssURLES0KD, or less

the control of the lacUV $ ronoter which can be

than 30kBhja strepyn eera@ eobodiuspts theapqombirad piasein of pepitsieiion peptide of
dqt ranserainb P terest. The pBAD
atlea&?bmésl?i’ %(?1’ 3?312(?esm aI 53{}1%% g%kjé y controll ed,

t Exprebsitnt eectop eeissihancmible reesabibhmanbtei ibeidlioh i @U@li. For all
t he presence of specific carhon sources such as
these profels SXPTEsiPBetNSiemsaFRItAP AlpHBS Proesdyiearns dascrlped earlier can be
9 t4I.80
ol 3o RSk StcRAIBI 0 R ARAR 0 caion

Cold $prorediabor) Nmmn‘ébrkoCoE&S;ﬁmgl YdrboyyL abbiidrd)Prestl 21-  30) .
gi ve precise

o ofie RBAmBirEr Bk Satistin e orovige o bish ooy BL ROl groduction

Expre§siéd %Sfﬁkl@&df HQM thd S BB AP Ve HrOhStet. S’I‘ H1§‘ b§/§téﬁ Qﬂ(e@tad{fﬁ}ﬁa e of the
araBAD pronoter. The pronmoter Is positivel nd

high pasiyatyi ansl ypfrce‘@nyapédh@;batﬂepeomagd u"EY lefJAI pelymeee@a gﬁen ehigh level
at or_ tha

transcrlgtflir%nr %ith\%gﬁlaea nts 13'565‘%% r‘;@? ac PP] #ti% %@8“1& ed?romoter region provides

nghtelLr@gnadmﬂom@n tiabRioNBIR C7 HalRY vEOEK SnprodsChlaithidOftabiliff and cell
XI rmmtranscrl tional activation two events are

Vlabﬂwé dotudisg; F.(W. gnd] aAaMpﬁf@@ £19560 Blse pbbaterOphrgetii RYA polymerase

to dlrteéta%%ﬁl'v%’&g?le%%v%? 8%’%) ne )c(ﬁ t‘ﬁloﬁl hg?en%Alr\f u;%%;i fnlgo fecuiar Biology

189(1ptlil Bag0aResenberggletd. (1987 afors Gort Sefect 06 ExgtésslonticldRd PN As by
Rl}I,X rom)ter regi on. The trc expression system all ows
T7 gebmesrase Genegrfi(hy é&SéépyrEsesTB FXPIASSEOD gysferm pses the Ad promoter
r r i
and TZ IiﬁN% g&fgfng ase gxg %&gﬁ&g %ﬁl <l )\é%ﬁc?irpﬁalg 2)\ef§ht? %glg of interest.
ngh-keudal! expiidssioh i< a¢hiematia T leﬁessiohoﬁ'gteﬂl)é et &hsp HITDY RINAP is more

derived fromthe tr ophane, 20 (trp)_ and | actose
procesgivg 34%?16‘%’& &y oli MXE aod aldéfi@ateé;mtth@ traggerpiipe odtthe gene of

intere®MBxfrB&i o FME tadtifibd Gene is induced by providing a source of T7 RNAP in
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i acF gene (Brosius, J. (1984) Toxicity of an

over produced foreign gene product in Escherichia coli
wanaeioigsgse in plasm d vectors for the sel ect POWUSE005/026390

transcription term nators Gene 27(2): 161-72). The

the hobtné’e@lml‘h%nls 3k SGnpIRGLY 6§Slsin§ea BIRT @V @dli hostossataidng ahdsémosomal
cell that is produced gﬂ the clai med process. |In_one

copy ce”rﬂm@? RAAP gcmae TheTdRINAR geneisymdst the @emrolmf Serueel Vigypromoter
cri.hed
whlch Cr"ﬂ} é)ﬁtlpg ced% IPgrg:g Clgf'ﬁN}}.Pn %?édoﬁ g{rln&ﬁ? alid ¥anscribes the
gene oPkRERSISES a 1 ecorrbl nant protein that has been
genetically nodified to reduce the expr

SSi on
| Ebe tPRAS ipBessiag esystent aéLPWértl%h‘rb’oePl?’féCHl% b?e eXPreSSlon of
r
R R S B, e
and arglsinedd (Galzinyn e dil. f(11295) Tight eegudaticd) ntodelatrmpyraed higinleyél cxpression

| east one protease s ed fro the
by veqe SPBRIBRE ST shutays PHIGY emnews&n e el gL 4121-
30). Tﬂ@ gBAg)e 9?&61@ g@él? Qdé uce %J‘ﬁre@i@é korfol %glaéﬂp?éﬁ'slon levels.

en m) e expression of HS1V o
Heterdisgdus dene @Eprtesswn ﬁnbnﬂmerrﬂml@ vecﬂq»es isripttiatedet tho graled) Ipromoter

e eV AR S5 e T AR, SPGB s
AraC B 918k riphbiat he oﬁ’&a@féﬁﬁé‘ a@omplidx Whh MPaebinddee In &2 ab€nce of

2006/ 014899 PCIT7/ US2005/ 026390 cell can be nodified by,
L-arabingset é@hﬁr@u dimernilapksi wanspaptign: For é’flaXéI%HWpTT@SE?P%PnaI activation

h
two e&%’% Cgrlggre%%{ 1e)I ]2 gra%érﬁ)ggngﬁlds N %&rR& %{118%%9@%?@1'1%20& too‘t;] gm (11.)
The cRMF gasator gﬁjlanK@AE’&@!Aw expples 3)!11&1?. totheeDNAcindastieulates binding

altering at .| east one pronoter of at |east one
OfAl‘ torthe seuresd nsation plile PEORE 8890 of a protease. In
a r o Bh ES 8677 from th
I@é?’% ﬁnantg h @ﬁ%m aﬂoa’g%gho%%gap&%ggﬁ@e%@?éﬁgtg has eenOm ©
trc pro@otet. Tlad try axpﬂsélme tredtorsi e dbase optimized for sxpiressiapf ofagukaryotic
| .east one, at |east.tw fol dlang nodul at.or s

genes|ip #s conF el e BIANSIET dutitongdwbrid promgtef derived fRom Hhe tryptophane
Iy hB@koduct of th

) FAEREES o 28 gty sfepaphogs o o
lacI® bgens edBromS:J F.r Gi98eh eTogmtyp OEmnsloscnprﬁglugﬁid geustinc genofproduct in

Eschegléﬁfélsw?l Fi i P e SRR S RIS ToR 4% BT gprminators

GeneQ*?’(@}\ 16‘[h132 host cell or organismcan i n a non-limting
anpl e, express a manmal ian protein, such as_a human

p rTine divention @lsprmlgd«w thaymproved regenetiaAt hopicreRighal is Tﬁ%duced by
the C]1a]6]ile ng)ﬁf) ﬁlt&%) g 81% dﬁgegﬁt' e@g ﬁi{ég%n?%ﬁ 198u?5§c£ <aft e]ﬂo&ﬁéed by the
descride$ procbgd Iﬂ @ﬁ(ﬁhﬂ dnfboﬂhﬂerﬁ ethe mV'Eh’&oﬁ mlclildaga s uélhbmrgamsm that

expressi on can al so_ be i ncreased b exa
eXpresngs AtrPeRIIRINgN Grjeidrtheirhag beep am?@cﬂ&wpatﬁ&fi t%.f'?ﬂﬁ? fhegepression

of at "{ngt@[) eéro?éla{?és.m %\_‘b ofhel Wkbodfifidits, Ohe %%H@fog%t:ﬁa&s a host cell or
[ eSS areco nant protein’can al so

organgsﬁﬂﬁiat egpregsesradedongdndn proteiarthatsiesttieen ermatiesdy orwdiieddp reduce
| east one fol di ng nodul tor and_decrease .t he

the exgxsPIRSH GhicaTt OBF PraleHE pelbties BPBY B &g, oppigtEsproducts of sl

Rk & COHHPH c?rﬁﬂl QIR BOITRNE, R &e‘}l or organism has

hstU, Jrﬂ%é 5 aéﬁ%&mhgé%escrl rocess are al $o incl ud e§

been In’[bdliﬁmi tcmmiut:e die eRfreSiapof IHsl\AmII Hglilhg cgﬁaﬂ@t ¢mgbodiments, the
roflle}o |dent|f¥ a co ens%tor ene or gen

modi tgell or organism eXpresses a recombinant m alian dfived protein, and may

express a recombinant human derived protein, which may be human growth hormone. The
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that is expressed at a higher level in the reconbi nant

cell The process of the invention includes analyzing a
waqgenstoiesopr of i | e of the reconbinant cell to i#denistopsa26390

conpensatory gene or gene product that is expressed at

cell cah by £1b@ificl Yahyitéthhiies k@sahi thasit, foelekarhipiabyi arteéﬂlﬁdif}%' wherein
a host cell that has not been nodified to express the

at leastowe PEALPREASCP? Brietonkes o of icosrmprgner emptaling et jeastpge protease
X S C [ r . '

sene B RIEROMR 8 S CATRAME N 19T Ron GRS bory o s st o

protedsBiénd tbasdiceickp@ssibn ofa pretease.i n t he genone or cDNA

derived frogm nRNA transcri bed fromgenes in th

géq]ép@her/_@wrpentp? §05t & opgamisy Hi3t ERRESSES 2 reqomebinant protein that
is pre&énﬁhsﬂmﬁﬂ s ¥en %’eﬁé’ci&%fﬁ mdiBfiedRVRcREE IR le86h BY at Rast one, at
ce such as splice variants of genes 1 n eukaryotic
least stywt doklingrmpddb®ins ot r aindeat ethréa ofvldepemod@aions.a In  certain

5B B5 LRL BLRLREL I, P TREL Bl B e
ki 58|48y EEACSORAT GApTSHIGIIE ) il OB 40

dnaKrdnai fEbB2greks ind groFLsgenks, asdi in carfaiarsuhgmbedigenisr can be hipG or

, tiplex system . including nmu.tiple sinmultaneous .
copap Hhe BB & Gt B Achett gl s ity HFRY  spannmation
proteid Osudl ad A Homith 48RP CTRd S D A3 3 Hhmalai ghelivichdrdiohe e The folding

attached to the packing. According to the invention,
modulgfor) s arqduptorsgan g inasgased by fogexanye.greludips gp expieasion vector as
. r . ; .
BT SH0FP" TS a4y ORI o e e b, o
example/@uiating fagirometea ndlayfoklihg modulatoains dolidjmganedyjatof subemitA A host

conpl ete transcriptone refers to.the conplete set_of .

cell of T i FXBEeEse RoteeBEmEy: pRPin géwﬁsg b sefyicgRemodified to

. . i .

e F B 08 AR0OI IS IR L) DOBCS  08ion o

least aheeproteashi diffpoiease rateine r Oxganismyenmpeixipgess oo more cells produced by
Transcriptonm cs, .the stu of the transcriptone, is a

the deé@ﬂ’pﬁ%éﬁ%(%ﬁ & aisé?dﬂgu‘éﬁdtlfl HEVEIHy  gene expr essi on
patterns. The transcri ptone anal yzed can i ncl ude the

Step IPARAR zi3Q Wenfit pPbfilkQo #RMETy h campeniNes: gdne®dr geh€product

MRNA”CORh&1 s eRprés®id ASPMBHEE Ry QT OfecBnibdvdnteellT OF
host organrsm The C can be a chain o _
n lﬁ‘ﬁlle z%degseéf i rinbéﬁbﬁtiﬁeiu&glam;&ﬁhg%t iric PRAHIERE td&recombinant
nucl erc acid nolecule, or any fragnment or conpl enent

cell ta Wentfyfa ¢omapgensatoryi geat od gerecmnthia drat lis/expogssed at a higher level in the

nt hetjcal ly. ang be doybl e-stranded or .
recorfy gelly Paoinaeielch AOFHaFR) S oo g™ mRCifigglo gppross the
reconﬁ;ﬁlmﬂgfo%in f a FcORBRIME AN TE hECdkpPossiAl tiEedBoBidaprbtein.
carbohydrate, |ipids, protein or "inorganic elenents

oA Sgenstiaprodide” aptused herbiwarandecledrmgence dha Bencane, ndRNA tenscribed
10, 15,.30. 40, 50 0,.70. 80. 90.0ar .100 nucl [ .
from gengs 18 R SepRmE, ?Iaﬂ%%}?ﬁ detivd 1%% 121']("%103k e cﬁ%ﬁl g gg ()ﬁﬁol%i’/ ggﬁés i the
genorR@! Al @Atic pfoflle earkAleyvihchifle tRhs@phioh iptoducRBHapE Seer@bdified by
exanpl e, the transcriptone can include |less than 98%
a cellgach liggvaripgts ofgenesgin t onpigteins translated from genes
§8ch BEPLEHYArBA!S GABENE]! W@%ﬂfsm 8
. ransecr i . . i .
i s LT o BRPALPTRG L8 B R AR v
of mRNRofhnsenéd filhe tRC s@pRieNg APEaREs rofile ik iadantleo refer solely to the
. screening using an_array or a mcroarray to identjfy
simulgngseanalysisr off pkiplg gntyiissneich @gs gy, or ¢fer multiplex system,

inclu&iﬁf'}ﬁlﬁ{ii)fét SRS | Blot analysis or column chromatography with multiple
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can be anal yzed by using known processes such as
hybri di zation in bl ot assays such as northern bl ots.
wonowrosteer enbodi nent, the process can i ncl udeCcT/us2005/026390
PCR- based processes such as RT-PCR that can quantify
bindin%ﬁftﬁé%'aﬁ@c&ﬁ t8 tRapadkeid. ak c@Rdinf o AR @Fentldh, @NRast 5, 10, 25, 50,
diment of the "invention, an identified gene, f or
70, 80301 09 o riak ¢emes argdnd prodrctp fhat aersnglyrgd smuppenceslye
protein, i.e. a protease, peptidase, or associated
Transpeipygmept i de or cofactor, is identified by a high
t hr oughput screening process . The process can incl ude
apabie isithodligerit) &S génapicopfify ahdlydumbi mqfalsumpiomarpmﬁle A
or equivalent technjque. In this e di nent,
complafecraaerpigme Aisfarn ép (o campletsastt of BENA mgrinthgrodgged by the
genonte’ Qtln%‘([}r oﬁ%qm%enmlk%f thk NEenBAR! tlféerrhnscﬁ nleY B @flanfic and varies
I 'nCl udes binding partners to sanple om genes of at
consideeddt ibO8fefing hardunmstemces kied wedefferaft piteeray gdngens expression.
Mpbre typica m cr.oarra equi,va
TransqrupAI e, SRk Bwb’irﬂ%ffnﬂbtoﬁ’&r b5, BreoTeineBsf msanf of jfentifying
gene e@(&)relsﬁaﬁ‘ F)%@egr{g Tl%)t{ﬁns SomadAaly! gé%f/é&rmélg@é)/ thefcohipete known set of

anscr genes in e genone of host cell. 31
genes \t@n@@n@ﬂpmsme mmﬁusgmw/ mmpomqbnm@NAqu ghost cell or host

di
orgamslinnaf %Iggf 2 Irtgae{] tghaén gg fué%}%cgto es, 1§&a{édfp%§nﬁg§ém¥lde nucleotide,

nucleik rA@ld@iﬁ@l@&ﬁe drifely Uelighn Dot cd’iﬁ{ileﬂnbﬂl th@dof thapoti@hated recombmantly
pr ot ease genes or putative foldlng nodul at or genes.

or Synﬂle@p@ibf mlybecfioubtﬂﬁtxpaﬂ@h@r weglﬁﬁtrw@ ceing gdéen noyw%fil% an exon
incl u
o 054455 RRRE}PLPRIIEAR, PRy RSRERLL A, procin o
inorgaii CElORAER Yr Slibsidbs/ &llﬁﬁmckeﬁﬁﬂ‘lchame canbe ai ]Ea:stISndDuHE 30, 40, 50,
genes cl ustered into grqoups such,as ggnes cod Q%

60, 70@! SQrHerit 00 aupleatidgsdn lengh). ot h?gtr%ﬁmt%‘fl an alseyinclu on?y a portion
of the%%@zﬁv gtrdéf; %gleﬂ@tlflcaﬁgﬂécﬁ ts PRt @keglﬁ[])lé Ugbo h@ﬁseﬁgﬁﬁl’f‘é & include less than

ucose tabo [ or am no
98%, HELCI0eBRBHe 70 sﬁpnbhﬁ&%saf therlanoswar tigms¢rapts fnachast. sThmtmﬂlsenp,tome can
acid stabiliz tors, extracellular signal
also bg &gt Eﬁiﬂﬁgﬁgge "85 kinases and receptors or

Sﬁ?gﬁ@bﬁbwnﬁﬁpt’tﬁ‘é §b§eelﬁ-r% Frobbe @A ixdNYdd &r%ﬁ%@dlﬂl an array or a

formed by linking a large number of discrete
micropaayt trefdentifyha ginatimrprofitsl ubleanpdhey rrndiodonérdethe '@é’ﬁ@?ﬁ@@e profile

che ant i bodi es_or ot her Lot ei [ [
can b oozl By SHispBRE aes s i of GBS PL e B s such as
northéth bldi€ nl dkBthet BmBodifiRhi, Biechrbédst eidtincByle POR-baxed Pehckdes such as
mcroarray with a sarrpl e obt ai ned from a cell of

RT-PCRitbaterst quanitfy ¢aprsstipmgl ppATICRlgr 69t afiesnes yPRg embodiment of the

inven (grg Eﬁ@]ﬁ{%&&ﬁ@& §§1§ o dfo*;] %xénglﬁ g £ lggfi{ng @%’l ator g)'rcétgmt ﬁ? M) or protease

protelhyltH  ghrRbaRg, mkmmpbmtsmiﬂsd pdﬂb/papsldb becofdetnt, |1§ identifiaiby a high
genes or clusters of genes that are expressed in
thIOHSIWét FEPINZRIPEISEr nor e, where each menber |inked to

haglr i J)éegs SAP BRI de ﬁlaﬁk@i{gﬁ%}ﬁt @&sbx{iﬁﬁ%&at plofife 1% p microarray or

I Zing partners e nuc acid sanmple can
equiviient tetmiquiel nl thiOCambsdimengtite mfcr(rm‘myco:an irejudest haast aam‘tlon of the

ﬁanscéiiﬁig%%gﬁl g %Ef @%de&ﬁ amvéf 3&4@1@? hrtges b saiples from
geneshgp ot 4Z2 5090 of 3l %ﬁ@f&gegﬁleg'ﬁhﬂeh& BHABRAUL More typically, the

SCreeni ng processes | ridization of host Cel
mlcroaﬁhy\oneqlﬂudi&ttacxthnajuleyndudasdﬁmhngi palgleu:m sapleg from at least 80%,

oo, 0 o282 S LN LB B e el Bylign o

or nucleic acid anal og
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ol igonmers or polynmers. In one enbodinent, the array(s)
or mcroarray(s) wll be independently or

woabdemasd9vel y a host-cel | - genone-w de array(s) POT/US2005/026390
m croarray(s), containing a population of nucleic

Howeet, dn 86epavdit 6inbodifiedt, Aain@fotdyGaniciuderbiidihy peitgers to a selected
whose nucl eot i de sequences are hybridizable to

subsef @ gaEnkram the g5BemP.osIudingabyt R limitach WAITEEV L AtdRRES genes or
cogl |

putat195 fo n%dlélﬁélggﬁ?? er?égt ogelﬁ%{)d: gﬁ ro[.i] ehn%?%tﬁg %cftﬁ%tﬂl% E%I% g@'ﬂ:aﬂy also

1nclu¢1=r bhdﬁgelsarmerspfooa eeisef pemak dhatsare msbch @s leostrolsefich as housekeeper

strain. enone de m croarray. inclydes sequences
genes; pAITOE oorae%gﬁf‘é'é SFRORGRG 69 31501 BRUGY £a19 QPSIFIRG Into groups

such 5@%&%5 QbdiRE &t ﬁéﬁgdaﬁﬁz% %rg’tgmﬁ eRting nld@MBork @B )cofactors, metabolic
seguences, ~such or correspond| ng cDNA of
proteinhesubip sts. proﬂélins nivpb@dumnl glotosdemsabjolisne e aminanadidgs nuvleobase

syt OO PR E BHECT VO (aRrolifargiggel regulated

genestnBh §PkihNse§ @APFdcERtoR orREATRGhE PeotsigglUENCE
complimentary to at |east a portion of a host nRNA or

c PNaniseogrrey de generelly fownere hi dinkine pdgeagsnumbarhel Hisgete binding

NRNA. o, cDNA en IeDNAsrad t
partadigo i, 08 e B Bbliss Mo iBhRal daypkidler ot
protei@a or Fp%FﬁdéM td) aclidl sppert sastd ad @rrﬁioﬁnﬂﬁﬁ eglﬁsts retice edr the like, in a

nol ecu M croarrays generally appl
defingd patiesn. 2B icoptaphinentdi phirderray Withghtappla Pbﬂa}r@fi frogn prgell of interest
o A5 g o0 ASGE AR S ARUSPAB L ol ARG o s
on thsciip dhe patpgoo férmelivgtthablylnidizang polyuecleatizies eﬂoxﬂ\ﬂqepdm&catlon of

ac | ex mxtueof | abel ecul es is used
genequrefﬁﬁé’%%ra of SERTs: et RWRIEXBYeSSE Sgartﬁ eﬂfmkmé%fmmf% phieg; edch member
linked ‘[ost?ll:' %ohdr R@RQQW%& Qfenh@ddﬂ’théjﬁﬁindlﬁg ?ﬁﬁ’n%om the nucleic
nol ecules I'n this conplex probe typically reflect th
acid sapiesasi be iddngifiedl sOoé stremstlc of meserndy iephgelogy is Kt at allows the

en B LB S5% ES AR LS SR LS ppticiation.
I Fx@mD %Bltﬁ'rlﬁ%% tibhdhpie BEEaiRy PRAKsseS intbhdleShybFdezation of host cell
he signal can represent the |evel of gene

strength of
mRNAxpir sggta@halibn comi@spgnqhgg fAINA1® 8aiypridizabla agrg(s) or microarray(s).
The a?rnggoglnlrﬁe n%iﬁrgy cgnn,ng)g g%ﬁ‘é&ﬁ mor? ggs? 35 ﬂp@%ﬁég@gﬁ Sﬂ\ﬁclélc g&d analog
ohgoﬂ'nbﬁn obO0felpieishemopan emaddlﬁgnn‘ I tige arrbi(sj he @eioaBRay(@©f will be

the host, or nore than 55% 60% 65% /70% .75% 80%
indepgnybgntly g%:ol@_g%felg Adposiperil-gengns; \g];i%agr@%sg q%ngg%rw@g)oqontalmng a
popu (911/ GPhudibg A&ﬂp n0H&L arcﬁfjlgx% rl]c% I){l cis 0P pb e nucleotide

€ array can a SO represen ast a po |on at

sequehmshreSE%mlﬁzableetcs eepreseneativi portiotsoof el cgeties ﬂmoWai to emcode or

predic B AT FOF AR B 550 S Bl GERe XN PRty r predicted to

encocﬁgél%f%a@s dr ofé@% gﬁ)@éﬂlg i theRdst ctef1 Aape Y g WmOwide microarray
70% 75% 0% 85% 90% 91% 92% 93% 94% 95%

includb8 Bequenéés tB8Hind % mprelsaﬁ%vﬁpdrhm whadlwf thgdnewnor predicted open
at i enes. In one e nt nore t han
readify o (IR EGERBosT, SHLPOEOIO DA S oHERanGE CDACh obiRbost
Orrheuél?éohﬁﬁe&ﬁﬁeseﬁﬁ%&ﬁcﬁ é&falc%@eiﬂ ﬂl@aﬁirdizgtyfpic%!l‘; hybfidize to the
one enbodi nent ese multiple ol igonucl eotide or

mRNAnat @glsespepdm.g aMNAi feqeersns fyon tthedwstotelh akd dwpicglén eomprise a

nucleatéqu eﬁﬁ%{ﬁg\ég ]?’II%B%}%’ %) ﬁeait %: g&gg% % 2 35S RN APor (:&BNX sequence,
or a sequence homologous to the host mRNA or cDNA sequence. Single DNA strands with
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10000 or from1 to about 100 or from1l to about 50,
45, 40, 35, 30, 25, 20, 15, 10 or less

wolk@onaseh eot i des or anal ogs can be present onPCIAIS2005/026390
array. A mcroarray or a conplete genone-w de array or

complBnien®ay 'sajudiieys b phiepeitle dactaster dhd Joi? dOBIeRHRABESS molecules.
known in the art, based on know edge of the

Microggraye gensrally applt the hybadizaticn pringinle fea highlyt prsalisl Syewé dnstead of
one 8814 ASOURDRIS S BOAR R0 81406 g s

suppare| Instead lodsd uaiqganiabeted HANAdpfobey enctomplp;esmmmrhaﬁ“t labeled DNA

mole%lgést1§ﬂ grfe%%mérfféxﬁ) 6@3@\1% oS r%‘ﬁ C%Q (gp pls‘BNg: he a%undances

of indiihY) 1aB816d PNA R¥cteduRENBMRis Mnphix Rbbe t greﬂect the expression
Quantitative nonitoring of gene expression pattern

levelanf theacortssprindingngeney. Dhla simiplified preogss, Sdmnh:;é)ndmed to the array,
467-70) d ol i gonucl eot| e m,croar
abuméep spavepdgbuii el BobiohE el Gt gy bt T Ertstte weak
gnalsO 'lhiegﬁfreﬂ A9ftie ﬂghzﬂ%ﬁh' ¢é8dehtlheabya b geMdbxpression in the original
BI ot echno 14:1675- 80) or cDNA microarray, the DNA
Sampk'r agmsnt of a partial or ent| re open 33 WO
t{eéé"%ﬁ&%lﬁg;ﬂ %Séglgo%%he }Ig)argl n&o %mv’vﬂ‘l %e used. In one
embodim@dmahe airsy rgpsesead e dhdd ﬁl% rdif thé bpesm@bmﬁg ﬂahﬁ:s S$h itlgfegenome

because different portions b
of the; RSkt RIMPFE thek Poare 0o At 7%575%080%@5%, 0%, 91%, 92%, 93%

94%, 9549 2@%‘: beat bels %%QX%OO‘;%&? gﬁ?%&%ﬁa@@@ flfhies in the genome.

synt hesi ze ’either’in'situ
The acoy\wentaleneepresymit dtdeass afmirllmmﬂ ableastrﬁ(l%lqu the sequences known to

R TR T T O TN R

of thet éﬂ%@ro@tﬁﬁfa%w@rg@neé%mlle%sﬁéén mrtxﬂo&%&ﬂ 95%A6o(/o2%@%) 70%, 75%,
e use and anal ysis of mcroarray dat a. ug

80%, @6%@ 8071 99%1980) 531(n 945 % A REA PBYs 99%mrolrﬁ@% of the known

the nucleic,acid or nucleic a
sencs{ Ppltils soF. DRy finin o noRfhes ol SE Gt prpolge can be
used fNRagH gbiNfor Sty beeguends |o§=1 opélo réAdRIg08SMA" @ kA Whbodiment,
in the art and include, e.g.: peptide nucleic acids

these mpplfiple clizapndienilerrcanslags aeprgsent slifferentoportiony ef & known gene or

putatlgg _ggl?edrs > 912%?3?‘%%{@ %Ceggcéq)%aa&?\@ehe E%@J h’ce, a%odn about 1 to about

1000®@or Grod T € aBdUIVI0O e i dgeCthLitcﬁ@;lzts a0] 815,30, 25, 20, 15, 10 or less
cycl ghexenyl nucleic acids; = 2',5 -1linked
OhgorH’t‘}EqOBé?ﬁ Fenplageerniraieieat ok thestraior phol i no nucl ei c

o5 3ok HE) LRSSy B RD! PR Spes o e

accordhag kdameprocdss knowh eultheras based oadkndwidgk of ﬁhe sequence(s) of the host
-substi tuted nucl.ei c acids,. erein at g\gt one of

cell g@ryp@n@ or El'ﬁr%@?f)se‘éf’% g SPAUSACES |1 Ls: Egpme, or bas on the knowledge of
exprefel YToA& GB@ches lhn&qldgyeén%qlo@wgaﬁgmana' og is

i ndependently substituted wth, "e.g., any one of a

h&bo diffeénd, tyasi qfd}OStibﬂ:l];sh e wnmgy)aquphmtoacr,ay can be applied. The

types 8? Frﬁ%rgl &gffislt 1|§18]Eu§}ﬁ Icelgp é?arb%g@éu fc&ﬁ\;g} Eﬁléroar%{yesl(gchena M. et al.

(19959@19@%%@%61%%@rofogéng%%s%h'%teﬁﬁa&zﬁﬂsa t&npRBentary DNA

array can be of uRiform size and in one
microguitys dickamae 270 407H6) abd mhgmuqleptnibcmtcrqma@s iflodkdettj deal, (1996)
about_20.to aho OD 20 to ut 500, 20 to.about
ExprefgBH" mBRitrhe B upazaicn by pidotetisg uieruelBidk gy Nar
Biotedhol14: 6675-800 Wor cIBNA @Restrra§OiheINONra3fhedf oBdPP#ial i @ntire open

nucl eoti des | ong.
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The array of oligonucl eoti de probes can be a high
density array conprising greater than about 100, or
waqnrewmtoa#89p han about 1, 000 or nore different PCT/US2005/026390
ol i gonucl eoti de probes. Such high density arrays can
reading fpames & pripedlm thendidey The fyleddiedtionhearabeistic60an be different
enerally grggter t han ahout 100, nost_general |l

re . l ly..

thfougf%t ¢ sheeapecansiditistsnt potioan of theatalectla fam be printdo, different

o e . . ~ t . . . .
a3 55 BERIGRARAGHL BRRRB041 b ol B8l bzt it i
(on-chipduar Wy cooGentiond sypthiesial foYlogee dtye pnichipninadoobifization, however in

100, 00 and .in certain.instances i reater .t han
seneri gl Prohss 1508 RETRL O SIBHRG SGCTPE8R) S BeLoR dnpgrgture and
bindiﬁ%«/amlﬁtyd R ANY(2002) AtHeaRB Uk efhilydRSof Bi@bRrayQdata. Nat Rev Drug

ol i gonucl eot1 des having different sequences). The
Discay li:%on6@} eot i de probes range from about 5 to about

5Q00, ok abo to 5 or_fromabout, 5 to.about 45 .

3 2By R the pebRsmlomd B SR 3Bntk PugERapgd anslos
oligofBs dTglyrhatdiceabé RNA, DR Abedn dfaldglof RINAWr A, Such nucleic acid

nucl eotides in length. Particular arrays contain )
analogs isdopainthegrt # elydeite.2apsde apelaic aprls (PNA); arabinose nucleic

o iy C o : .

scids; b 0T R LGS ohided P AL 41 GRNEY, SBY a0 TG fyiene bridged

nucleRCACIUS2d52'32,6 30 8nethylemD bﬁ'dgddaﬂuclﬁﬁb) ,achisg cyql?lhexai;jflynucleic acids;

o more than.1000 ol i gonucl| eoti de probes specjfic faor :

2,51k nu @eﬁ% -b3sg ng@ﬁl@.a%; BREhe 63}19}@%?%0@6r(_aucé?qb&w-subsﬂmted

morpRORY LRSS ciinet@aSE.gl 0y Efl&ﬁ)h Qiia%iﬁ%@{}ﬂﬁéag&t);' H%kbone-substituted
anot odi meRt;” t

probes for each gene. Il er e e array
nuclelvaari@ @nalogd, evger2'shibgituted hedeicdesls, vhapieateiessdone @ddle 2' carbon

ene. ;Although a planar array.surface js.typical, the. .
atom G pitgey Op RS VrsRPedS bl s kicotiq doaled it HRetdepefypstivned
with, SEgPeaBf ReBS N HAWY, t {hid, € adiiHof aglfphatid, h Sxﬁﬁlwﬂidﬁﬁﬁoaﬁphaﬁc, or

. further conprise mismatch control probes. Were such
amingalipheficgrouve Orkereinglinhaticgs peally GiHeo glipheticl.yi ng step
. C rise calculating.the . difference in . .
DSOSz s ool Ratiel RedR ARYGE LI HE dfre e by of ppiform size and,
in on®bmbediteh eln Beaiyudheso abuilit 1060 medédt s ABEITD t31a5H®L 100, 20 to
control probe. The uantifgiq&pnaéhfurther conpri se
about5P0e 20 tar hoyt 100 abontAPepbayb 28l Fout 2h @bowtfOn ghaut §0zaonbe0, about

' [ 1.l j PRI t he ol i gonucl eoti de :
7O’ﬂ%?g2§§mg@gﬁpﬁg%§%rregﬁgﬁﬁﬁ%%h%%%natch control probe

f dheeardly gfesigoniclectizeprabesagantior ahigh, dénbiy array comprising greater
than %gﬁ@ﬁf Areé%tg&]pﬁ;ré %Bc?utf ﬁg@bg%h%gehgﬁéwd, Ito:ligbﬁuc?ggtide probes. Such
high Gs@9" | ot ' s i

e s AP e P B eGP EA) lar B8O EBR gencrally
greateyrthdyyabout @0, dnost geredalhyogrpater they abde K08, oftenogreatsethan hlosut 1000,

exanpl e o ol.y-L-lvsi ne sybstrates.such as sl|ides.
more BB Bt oy A 10D Do i B L e D, Picaly reater
than AHbRk 4!0[0@)@%6&9%{@11%/ efGean Ubohie 800,060, Cn@Nin"Ebrtath instances is
nucleic acid anplitication step, or enzymatic

greatery thaneghont 409<008r differént coligdoucleetide pralisespeshémh (where different

. oli ucl eati.de,.pr obes..each of ich,has a s ence ]
oligorgielPRIE efits 1 RERVRE oSS P e defstait actisfoss A Otigppucteotide
probe§€ from ddvat BRIV et 506, 6056 BORABNJoratbinSHE 5 to about 45

cRNA) whose expression is 20 to be detected. In

nucleefgiiest profiom: #heubd P &y abet 4Oomctdotidepanhmiostaiypisally from about 15 to

;1 M: t at r ol d ion |Level
sbout B TGP ISR R PRSP PRl B s 20
aboutt28 dlizohuicleotiles ihiehpthdTEé AgayPinag @BuBlSOMbEEhRR 10 KAGUSe than 50,
gene
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in a genone. The oligonucl eotides or equival ent
bi ndi ng partners can be 5 -amno nodified to support
woQuwloa#v9 bi ndi ng to epoxy-coated slides. The PCT/US2005/026390
ol i gonucl eoti des can be designed to reduce
or mdzé @sdir DYMrandi FpichIN mdréthex a0gD 6liguhucRtidd PEbbee Gpesiie for each
. ddentity to |l ess _than 25% between oligonucleotides. )
identifipthgengt I ongyembodigients theetsay FORIPEISCHI gk @ (dgiRrprfenligpgucleotide
ef o s h . tid
probed e L B ) Ao 05 e ljsppacleotides
complefnentaryg eacic bewxt i Aléthdmighdi pnpaetraeissriace Bptypivak dlle aFay may be
.transcriptone profjlin secondar tructure is
fabricglgh PR A1PLATR i LAY, 3 bR ot GHBLOR MBMpLe difiiges.
Ol g QG| B8 1 1iRhdrScdMpritk Elistiatddl cotfirdl §28best WPhere such mismatch
different locations on the slide to increase accuracy. '
contraBorare giresshi, gibie uglantifyivie sstepamayalcewphise delsipting thasdifference in
.on sequences. fra ifferent species than the.host cell i
hybridigatpq sienal, s Sibh F SR JPERng! BPRAPRETUHIEIdE e and its
correspBndil® ni@RSEH SofptdR. TREqRMtIBIAL WHRSFuHREH dohipdiaé talc@lhting the
groiliped into clusters. The clusters can typically be )
averagg diffrsenclyinshytiridigatipy signadjepfensiypbetsse each wfdhe oliggnucleotide
WO 2006/ 014899 PC] 00 odi nent, the ‘
probe T o A B TR E TR DR AT e Banes (hat are
I &g wbrak @eksalyofodm St Nihk aligogudl€stideiprole b@is be tethdred, Tie, by covalent
clusters nmay al so include_groups of genes_that _are

attachpegy| tatae 80lich Seppost nligenuciqodife ariays cate 0§ rbieRasH Ly Hiygthesized by

e . i I s ;
pr 8 AP GF0ES, s Sy R o oo
processes, aformegarfiple bropolgl -lysimediubstedescaich. as slides.cChsiealty synthesized
mays?%r%ﬁ@%glﬁge%sagégﬁzgsmr&g glgeﬁgrlaﬁén %ggsgléc%grlegr'?et: gfoging, a nucleic acid
amplifiEARACHER! BFRnhaY sPUhRIACETRNGre) HEIRMRI B3t Probes which are
bi nding partners to genes in the genone of the host.
oligonBclzatide priobbd ersth o) whaght Ires assequenge thap & eimpementanyrto a subsequence

roteins an z an_, i nclude genes. sel e from ..
of ondiffhi s s 1 FLUA B BTSSR HG R PG SRNAE ISR sgggesion s
to be BERERASESadditfy; ftlﬁacirﬁfgﬁca@if coRt:2h BaHRSizafio EGHtRAS Gnishk®h controls
proteins; folding nodulators, co-factors of folding 10
and expyeisioatleved contrqds at dasersbadereigoul d i nprove protein
fql di ol ubi | it y: Lok i.on f e
Aot B et 1Y s ERRe BB cREbflifegside per known gene
in a ghiickhs | Bhd OR@InutRblidatdreqiiviicnebi@ding@atthers @€hh be 3f-amino modified
intracel |l ul.ar. receptors; netabolic enzynes;  netabolic.
to suppertLevYeRt indins Fo proxyrespted siidess | Hhrsoligoguelgptides ganBe dpened to

reducg Q;P&g—. g?lggﬁbﬁ% thi %Qaci‘gﬁl ?&h&@g&%ﬁﬁ&cenﬁmt "6 less than 25%

associ protelns ouse g genes. Proteone
betwekm odigofitvdgotidadh o diemently, mekingetmmpeatyre of idligomrddojzlesiis snalyzed

a proteonme profile. The .20 t eqgne of host is the
before 4T ibe a0 FRiSE FSISHHIS Hie BoMB): A%l eiihiseandasgructure

- | IoPti ra e d
o oTGRELI TN EIBAERTT: [piione by RPN PRI soniry

structeradhb typicdllyi mingmizede Inhewi anahddymensd edchealigahteeotide is printed at at

least %{og%%f’eﬁlng}pcyti&é cg{.l‘rgltg %h§$ ma%l?%egl’seegc\éggaﬂlg@é?lgl oligonucleotides can
also bgﬁltelﬁghéﬁ Bled Bh sBpMBc&AFRR RV Bl paciatdan tIRAERE célPor organism to

them” depending on the host cell. The proteone is also
show bankgramddmding. Pr ot eoni cs, the study of the proteone,

g?ﬂa gs?{\gl%&sainn&lgbgeernet% pgcl)élre ecrarelnl;e & }gzcetdsin(afvi a tyecl)rngrouped into

clusters. The clusters can typically be grouped by similarity in gene expression. In one
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protein expression, and function. The techni ques for

prot eone analysis are not as straightforward as those
wagew/014899 r anscri pt om ¢cs. However, an advant ageCcofus2005/026390

proteomcs is that the functional nolecules of the

embodahént,cthe clnstiersgnsy biel pedpedindividiedioss gemss thatchrelt@ulated to a similar
rotein expressjon |evels,

echni ques that neasure
extenLPb? ElP%-Ce_ﬁo ﬂmhéﬁ_t?fs et SR TICHHIS, SrpvRSt & grnstrifiaf are regulated to a
simildFRlx8sk i€ a irBdoRi R4t PBS Qi1 ?d}ze)kﬁﬁlﬁ)lec %1%& iyt b 8p-rd MRRE or down-
enbodi ment, the proteone Is ana yz% using a screening
regulgied b o similart extent| aprwsradetasaihesteetl orof neidifeedodr arentaodified cell.

roteins,, typically usi ss spectronetry. In.one .
The HiststFb e TS srdun el DY Bt g olymgiion or, in the
case ¢ff Dirbdseripfosd , By?ﬂéc@inéﬁtt 10 o%%ing%f %'iﬁdi%géih{e?s B genes in the
protein 36 WD 2006/014899 PCT/ US2005/ 026 of
genome, pEthedrost. Faroups ahpindingt ietngns o €seps 2 gienes| ardeotvitss palyzed can

. I ipn. the art .. or. can Jncluyde
el e R SR M o A po LB enfm proteases,
co-factb8 rufagrOtepied ©e PB6t8asesilehprateis! fSlaingCrhe@i1ataes, KEQMRtdr of folding

he art. The process can al so include binding of
moduiﬂ&?}ﬁ &F eroteies thaheRpld iearonr mpteig fpitinder slubility ragsrptien factors;
proteiﬁ?ﬁf%ﬁfeﬁ i uERR RS %gﬂi‘f‘}; Or Qﬁnsgﬁﬁghlcﬂtiagbﬁfjfdﬂ%eﬁ; extracellular or
partners for protelns or peptide fragnents 1n the
intracpliwaretaveptarsyl neetsmlieesrizamenr mebslic aofacions | anstelope proteins; sigma

amplification, of the nucleic¢ acids, . The process can _
factor§ BbHOF 9904 REsiP D) DEGHEBURGS OIS BrEees prrecited protein

zmdh@m@k&%m%égwiragnents of proteins in a proteone and
the process can include nmeasurenent of the binding by
chem cal neans. The neasurenent can al so include
measur enent of reaction products in a chem ca
reaction, or by activation of a fluorophore. 10
Techni ques |i ke nmass spectronetry in conbination with
separation tools such as two- di nensional ge

Protefin@Ct rophoresi s or mnul tidinensional |iquid
chromat ography, can also be used in the process.

Tupi . : _ ;
B0 aidthe ombiRRRAOTRE HeBE] BEEfe BB WA ACBHY wafie T
protednmebilial Bost s thezdongpléth getpsfaireteine ppodiiced ®yuhé Behoniedst any one time.

exanpl e, two-di mensi onal el ectrophoresis. This is a )

The PFFE?%H 15 grneraly nayghamgre; ompdetythan ggher the @sRome opthe transcriptome
becaukf Slg . . ot . L ons

cuut SLE RGeS RO SEEA b g EERL et

during prodsetioml, eret ghosplpaylated, ecctylated) methslatal @ahavecarbetsidrge groups

t.h resol uti on gof .each.c onent. The, first_dinension .
addedd Shept, Rt ch e 1R YL "R Goie 15 isp AR dimec. Proteomics,
the sti®) B Whe piibdrte, (A8 @REPATAEER BT AerRY affcRaSEHoRin structure,

.the size of a nolecule. In the first dimension,
proteipr eipsssponaraadr Bmetiand iThe aeclmigiasgiaroptdtesme analysis are not as

. q.50€| ' i nts using.20.i bilized adi ent ..
srai gl R P Bt B Oice RO f i B 2P sprotgpmies is
that the dilnctiefalirhé1b¢dley oMt edlbdt Bbihg 8tu@eddr ophor esi s.  Under

standard conditjons of tenperature and urea _
c &he Brpcewt Gapnnclufe teshsignoethat sreasire grofeinnaxprassion Hevels, protein-
-gr: j Orlty. O ' cl.osel approxi nate .t he
i E8hBHEHeb K el BIb0T, SO SEBEBR s m one
embodimehie isprooineds aglfizedaiiRos birb@isy pfoRBRItAA Mclulidiemeasurement

. first step after preparation of a host sanple includes

of siz¢ of (FEHgnt Brateinsy paneallyglsing mass speciiontsiant | Ingonsy pwbediment, the

QPR SRR TOS B AT 0o o i

gel. These are a m xture of anphoteric

=)
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species with a range of pl values. The pH gradients
can al so be generated by adding |nmmobilines, which
wanecdi#ioh ar t o anphol ytes but have been i MmobPCTAS2005/026390
within the polyacrylam de gel producing an
of intbrdB0 ok iek AHpIR HhE pastiesNéant iNalud s VRSt blod pRsteises BEKRSWn in the art
30 focused. T’he second di nension in two-dinensional
or Ca@l@dﬁ%%bm@sqh@fﬁ@?g@éhﬁe ddearpesss ispn gispeinclyfle standard processes

such er E 1§a &%eetnﬁ{gg%[f WP I{Tﬁ% Q{s ?ﬁ@ ﬁ{&g%dca%C%QJ ﬂfcgﬁlgtb(?nélﬁg oF nucleic

ecul’ar v usin I um
acid rﬁ@thﬁed Bmﬂﬁig)paﬁﬁéﬁsl whictlear Ibe apwaﬁrefmmmns)e (pﬁ@&nRﬂ&@ﬂi}:mlcal binding
The, t echni qu is.widely used and known in the a

partnerp, dor, agqt%sm gE Repida faguhnts pR dbe Praeqtpe 1ind adé%f%@@%?focess can
1nclu(§a ﬁ@ﬁ OAd8 AR B Hcbds? %@@P&@é@&n aﬁs%%élu?é"ﬂie%ﬁcal compounds

proteins In a sanpfe and negatively charges
that bﬁﬂ&em thé'lpeotpnlbe lﬁlagmante of tphateins wbp @mte«zme endyélle process can include

el ectro S eI can typi |y be acry | am de .
measeREnt, A 106 g (P AUGAEE GRS, HinSegironi) ERArge include
measﬁjeﬁiﬁﬁtdopﬂ%a&fb% Iﬁghucﬂ?é"ﬁf‘ﬁ %hélﬁr%alpxre%tﬁinn §r b ra@ﬁkgiﬁohrlﬁ agﬁL'lorophore

based on size. In tw di nensional e ecC hor esi S,
Technigpeesplikt enass spegitomagted in mmbnmtlodewph o&eeanaaom rtools such as two-

0% of {h
cimensjieL a0 PR pplotey i Tae s e H LT R Rl canstag be usea
in theGf286e0s. B0y, thaprédesd Riclibed Nhighehmot SR B@e@iing REhiiged.

cell are separated _and analysed by techni ques such as.
stTie mrwgeswf pheoineFrtiomeay rludasnakpiagtthe peaipyme prefile using, for
exarn?f;1 n%fenstlg}?al Qgtﬁfgph&%sﬁan ™Hi$9s | NhHH6a afgial tﬁé' dWaration and
eone profilTe using a mcroarray I's
1dentlﬁﬂﬁmi1 ﬂiépﬁotenﬁd‘lm msampherhsﬁmsphnemmlm d@/obimﬂnﬂgns oriented at right

partners o ail ﬁ paortion of the proteins
angley i¢, P Jerfhegy Thiser Tiosihe srppbip SFPUMBIOVT  MTETGF R ACTeasing the

resohﬁR)ﬂddft éagﬁscog‘%%ﬂeﬁty Prklkky dikd ?111 e?spg)gﬁqllﬂg)apﬁ bR&he chflge of a

b

roteins fr least 5 %o teo
partlcutag anilgmie while theyseraml dimensibe maydmedmscchyn rthacd;lmjeﬁa molecule In
partners to proteins fro
the SRRSO BC B RGO PHORb(E: e OGS polats using
1mmd'Bﬂ%§ OpR gfadielﬂ? eh&ﬁfopﬁ&lelsls (ﬁhj‘@)b'ﬂﬂéle@ﬁmo%éd@ﬁfgs (E‘) o1 mon-
be anti bo whi ch"can be antib fragment s 'such
equilibiingl B gheliont ebntrolhimsms Ravglnemdarcrhencbtlm Wemﬁnaﬁzéc gnd urea

ot aner s are nol ecu es
conce i g Rl Erc CRLPRE. Rnl ot M B JREPE Y5, mpisin, closey
approRImAe the O diefedPisobRLS- pbifitsa cleWateat fome MO @rdteidt', amino acid
the mcroarray can include binding partners for a

compggifiers: Egnerghydhe st pﬁema@ﬁmrep#ramﬁ ohehest saraplgancludes running the

sampien%aljtﬂgf 191%1 (%fragﬁen“:f X@%agﬁs @g@ta's }{%eﬁ'rénﬁfccrefggtfs}r% Ofékgérﬁ% gffdients can

be geh@raiedéﬂﬁ @ddﬁigsamphﬁﬂ:ﬁew&) @ seylamidebgahditege prerd mextsretaf amphoteric
proteins 20 that are used as controls. The_genetic

spewgﬁ Bith) 2 Te085 HePhNAIIGS e dlhsy PHegadiFRLaNEsHD ﬁoﬂ‘?ﬁlﬁraéﬂd by adding

Immdpthes P& 5 gmﬂa{}etoh %ﬁ'fghSﬁ ﬁﬁ‘tpﬁ ihBEh tnlill?noblhsed within the
reconbi nant protein or peptl b| ndi ng partners

polyaciyldnhide rget poaiucmyg. anThﬁrnsbﬁ]péda@H gnadteﬁt thadrdoay nbonewdt to be pre-
g‘gnerally consists of a | arge nunber of protein

focusedpt ure reagents bound to defined spots on a pI anar
S %@%Eéoﬂm&'éh_@)n 1nTﬂlf<§-dﬁ‘1'ié'n§ﬁ6nhlselédfﬁ)Bh?1% ]pﬁratlon by size
conpl ex protein sanple bi ndi ng” of the Speci

of preinmlsytlérotmtst miap Det sepataged agedidmgl ualtheanp epsoxiarate hmiecpkr weight

usingtsH {utrr? Elogecyls squatedbglgr—ee{ce r1amf3\d[c)e-erle EOI’GSIS ?S]Sg SPAGI‘é\{n The technique

is widely used and known in the art. The basic idea is to coat proteins with a detergent
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anal ytes have been pre-labeled with a fluorescent dye,
the binding can be nonitored directly wusing a
wohowreesvence scanner. Often the cl assical ant PODA2005/026390
sandwi ch type format is used, in which two protein
(SDS) bivhRh @ ats @AY BletnsSih MUtah@i)e ah® hygdively dhardebeha@mThe proteins are
antigen: one antibody is 30 i mohilized oqto t he

then subjectesicie gehelectrapborssise T he gslsicgn tynieallydeastylgmidg gglssgd spn be in

co at. e t :
o erad ERAARRNER, T fpaSlliceon B8 el iRRnEY BE WG (roneh the gel based
on sizé UpAivoeiimehdibnal tlhetraghoreiy; irt poinssepatted cibimobidepadteins from
antg bodi es or their antigen-hindin .fﬁagrm{}ts %re least 20%
at Leask, 4ol 1y PERIEOERF 16 PgRTSBa g areiRSaNT oIS Borptlgast 20%,
o RioBNePRE&IS IS ioh¥s offrb i it 9 thTBY ddAvEe separated
30%, I8 SFREI oF D0 0Pl s 3R I bkl e oM RABe sep
and andBKédbyteofiniqhaasséicad stanmglof peoieiny tued/prmassispegirontdtiyi ng

assays such as. enzyne-|inked . i.nmunosor bhent assays .
(BEEI @g):?sg iOE dhe m@t@f@mql%)s{ncmga apalyzing Flg}a pro?eomeyproﬁle using a
microa?ﬁ%g erdihiPLia¥odimbh@ hemi@barr ANEAPREMAE TAYARE part@rk @5 at least a

potential for antibody production at. gqr)ot eomc .
portioss of tesproFimsexpréssést by theshestgelbandereapprapriatsograpéh conditions, and

oy ke BRSNS 9Bk £3R L e propms of e
organitth. IMoRASHicAlE thd fcrbafasnineRdeObinbidgeArtpée ¢e parsins from at least
Ri bosone di spl ay and nRNA di spl ay are additional,
10%, %Q%pﬁ@%e HQYo0} !60%!, 8P orp?%ecgstgg PE¢igiins & |t1};: prgﬁaom.e of the host cell.
. VSI . . 1 h .
R
antibo8y Gearhtsl | Phdbiadinggaents el aat inklugh -aptaiens, twhith adi mglecules
e e S A AL s B S T gt
s Biig4) LAgsaiRs arthis fors adleSied st of protei
mnbm@@@@@%@?g@@g?ggéégéﬁgﬁhﬁﬁgﬁﬁgﬁ ave taﬁen aedifferenf pﬂ)éns
from thepproeomme} inctiedied, dpr kekghplaf putativy pprtesseipiolcmptarrpitative folding
o et BaRaE e B9 SAEEY s AR v
that ardRLEELY &Rir8ls! @B 3bhdHa préfile®ah Be ¥hdljARIIS BEdsi@iiE the binding of the
experiments (termed SELEX: systematic evol ution of
proteihs gfithe hosiycell exprossing thalrecomtiindntpratyinr peptifegn the binding partners
haffi nities to proteins. A further devel opnent in
on theJBICEIAAY- t echnol ogi es are so cal | ed phot oapt aners.

THES QiriPb& bRE RaXE fefhad ddhédaly abndsts rofulaggd hadber of protein
enhances their utility as protein capture reagents

is. .

capturgisgeants byundhie gefinedatpoisver japplanat wppett ARgtagal- Jhtsugray is then

5, - bronondeoxyur i-di j . i\ ak .
oxosf R LA ABuIE pER LS bt i o e
indivillelg ngpofs esh et bé msoriteeddaaking Hlifferdnt dpproagt@O0R) cases where the

Dinmensionality is .the_issue: %ie thiﬁgim %gg%amers [ N directl
analytgy B beeriber-brpledydtha flrorepient BroRTHAGINS £81 35801 'gjed directly
using éoﬂlirol?gsc%%t 2P S6 b MleNa BUEN kntIoRY s38Evigh $RfOREmat is used, in

i'mension of specificity simlar to"the binding of a. i

whichseoqrdiinybidéing atdgentsairhulrmeyusly bandgatihwante antigen: one antibody is
i I nmunoassay. A wide yariety of surface . substrates and
immollized A@he EWEis i e R OnBds AUERLY iag"’jerdo?r Ppiigated to an

enzynd THRPLAd é@gﬁ@& AlofedRint rlﬁm?&%&%n_% o BoRF&I foBuct when supplied with

m croarr e way to Inmobilize proteins on a
the appodpridtessupgoate. rel i es on non-coval ent interactions

based on h ophobi ¢ or van . .der al s interaction .

S TR URSRE° B e et e Yol B ARl 3R poice for
captuf®! £fhisARkab itleir hiZHRPEJifi&id, I2@fnityr &l détebilifie TSP heVe been used in a

materials such as nitrocell ul ose and poly-Iysine- or
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am nopropyl silane-coated glass slides. Protein
m croarrays were also fabricated by neans of physical
wadswropsdoon ont o plastic surfaces of 96-wel| pParAs2008026390
exanpl e of covalent attachnent of proteins to the
ietys Wi RER:0AS sERRN HABAE | RotkibYpMaGBE abRaps bude hai digyme-linked
.Vaneygo (NbcBeat h, G & s%ﬁf el:gger, 5000y Brinting - creymed
immunmsetbentnassays (FLEY dhsines e fserentipg h Adpitioughp phage diseley dhraries of
. determi nati.on [ 17 . \
anivofly SREErot5G BF ST Iy HiR0ay Aoyl pRuddific WAl These
librariésTembbé uEal iozohie hightHffiyityabidingy ageainsgaimt erotein identified in a
. . Streptavidin surfaces can be consi dered guasi
signifigal] siarief REme eI tan 1 15 PosStRlg YR AFTBHHGUSHPRISE Focesses.
ibosdIE ARblal %3k nPRNASS; | i OBroREsses that rel
Rivos TRl S RNASH S Ot RSBl o el
on phy3f-alDliAREG/(Rd UBAH RGTindSAANSY AR688E mBNAssegyenmss.fargk processes

b i bed (Rui z- Tayl LA . et.al (2001) X .
have e R R e b bRk Bt procns
(Wﬂsdgfé ?is Rt 9ETA0MY iglfh% Ghs|9 %Mﬁhﬁ{gycﬁém%) 108t %f?gh-afﬁniézysr protein-binding

y(Cet hylene ycol ) nonol ayers on netal oxid )
peptidéd Brogrivitt Yea3%3 Ur82 28:3a0 875y | Geyerpla gravps dhave (takgn p different

ol ayers, o rivatized poly(L-1ysine)-grafted
spprogSB g CRYI9R bR RGP SR cBeircusspioqRE Bsicth B Ry exampte
aptambis WL &febh Aked, WIRER AEL SinBlcOgraaéd RAA Gr IBNAUNS]ebukd Otiginating
98:852-857; Espejo A, Bedford MI. (2004) _ ,
from far witesi pelersioni expetimentsr (terynsd FPIlBX 5 sxstoypatiogpylution of ligands by
264.173-,81; T al.. : '
cpnfy e, N, s 00 5 e PRt e
techndR¥gieLs%)so chlled pasphstamers. Thesegaoletiles havefdn iditionabettribute that
anal yzed i ndi vidual ly or grou% dinto 1% cl ust eL . s
enhanqeseheir yakity g PEQIANCPIEICAEENE: g%&%ﬁthﬁy gioaFtivaf feff‘?%ﬁhnlﬂng
ger I . ' t s y
s G55 FRILERANG, NP ST B oy N HUCLT Sy oo
crosslinkirg with oluat idextified prateins Resache Bl &. Galde Lo2062)elPanangipnality is

. also in¢clude groups of proteins th are . requl.at ]
the isfieS i PEPHESHRHPS TR 2o BEGHGTIRHYS Roet Cod Eiolpgipior 13:300-314)
The pglzs SlinkPB! eRNE PRI RS G{merﬁR);ﬂ'“of Qﬂééﬁﬁdi@?_sihglaﬁ to the

mlar extént conpared to a host cell or a nodifie
bindingrofarsecomdeyli detestion ertihodyine sandysicke mempaeassdyso i ncl ude

grou rel at b rotein structure, . functi.on r
p#o%’@%s‘faﬁlﬁgf gsblﬁ%gg %lf%sg?t(g% g]inL at%]ac eﬂthhﬁg}l%h& S }sla‘l%nbeg% evaluated
for th8hifn@¥bbilatieh @¥REptafe MeAtsebm prarial Heshriafs. Ordi Whe ke fhmobilize
assay such as two-di nensional electrophoresis can be .
proteisepie atselid fsuppart telies e aopwpvalpntrniceastions based anihydraphobic or van
npwn, prote +f r . i
o VT BRRH RIS s B3 ISR Fhampes of et
immoblizhtest dicdudef tHeohsh 0@ mmetidlatsach @r niwootlkilose tfhtpoly-lysine- or
_could inprove protein 20 fol ding or sol ubil ity
aminoprepys silanstcoaisd relase stides. Rrobin mHETOAAS| Wi 2|sR faRiqatsd by means of
e 1 .t ol initiati o kinases
o8, S 1 ! SRUBLPFOBBb AMGEL | A KAReS conten
attacheieay € Sproteimst abohd sudafeabisoibsen easceibedebyp MacBienth; awh dchreiber
housekeepi ng .gen tabaol one  Proteom c analysjs
(Mol ds oS MH i SHAOLD e SIS S S i el ehput
. i . [ € '. |t . tavidi
fUIlCtl?I% g&%ﬁﬂﬁatlérpg{?gzcge}@.l%a 9969) 'fiﬂﬁe tg%?éé@ %ﬁl%h;%ﬂﬁw bf streptavidin

unctional consequences ‘of ch :
to biqinotthe imnarblizatipo rdafebiotinylyteil nutotegst byto gireptavadin surfaces can be

consi&?gc{ %3&? c!o%'altegt ?ﬁg}z%lot te'? eal.l ?2’0%3}9 (9gtirrt1i|%1%%eantibody immobilization

strategies for the construction of protein microarrays 4nal Biochem 312:113-124). Further
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smal | nol ecul es, or netabolites. A genetic profile

anal yzed in the process of the invention can thus
wonedoides9na net abol om c profile. Processes for agalugzi08426390

t he netabol ome of a specific 30 host include gas

strategigs ohatico Peep hdesciibhagh (BriesEayla, | Mqu ied alh(20Rd) o frmphyhotoelectron |

api el ect rophor esj s arate net.aholite
soectBIEAP i TP Els SR oot " hiinsfBShe RIRERbEEE eraned-
pob(&hﬁbﬁ@@g&ubaﬁomﬂ@wiﬁsmnhﬁﬂkﬁﬁﬂ% L& MBI T 37302 ERER ST aylor, LA
such as nmass spectronetry. 40 2006/ 014899
et al. ﬂ@ﬁ/lmé@ml?/ye@@i@@m@@@é eelyehlysingsatiedmedy(gihyleas glycol) on metal

oxides M5! AES GFbNRIIMP iHEASIES i Ne! 8ede ski9™S IR, 98:852-857;
ensatory gene or = gene product I's” expresse
EspejatA $dﬁ]{f@ﬂé¢[Tl @064) Protdildomemaniersnanls PRickssed M(Q @i@l[ 264:173-81;
is st i ncludes the nonitoring.of the expression
Zh, E}; g, al gedol) Eﬁ@bai@aalaﬁls RleRTPIeRy PR iHeReUunY PEEBA Chps. Science
Exprés)] Ititude of genes or gene products. The expression

I's generally nonitored by detecting binding of host
céllhe spmpdespimothec genetio @mofileacmcbe pth@]lyeed pdividoatty 01‘ grouped into

nmet ahol rofil e descr.i bed ab The ana
clust. (1RG DPTEIR GG RN b e GHaHERH Bt Soiedfigeion. Tn one
embolRh M Cihe & 1udtQs QR Bé‘@otﬁ)@&tm&ﬁﬂua d%@ﬁ ‘i"ﬁ&bﬁg that are re%ulated to a
recombi nant protéin or peptide and a nai ve host cel
similasy exgent rigcobstneatl  Abs tclestdrs mast alex indluds grpuph eofmrotemsnthat are
regulﬁgd P e% %m}j far e%{te{l% taelget I Oggﬁa%tnqo(sgcegle Q%re?% ?% Shagt AF m—regulated or

downCrdgtﬂhﬂeﬁ b1 Ia951milhl€e)&61ﬂ r@&iijaﬂﬂ) toQf hést @l ok taQﬁSdlﬂEd @€ 38 Snmodified
gene products. The expression is general
cell. o GHEtETh y28etlsR tineldeigrRnps grettech b3t Piotain sg@n@re function, or

u r t
proceg’srn‘l’#j ?rfosagts Of Ersotéélﬁ %I;ﬁéﬁﬁ eg{eﬁ%rs.llﬂ r?lgc I oroéf)uﬁ%g&atzfggﬂegl Palyzed n
a dlfﬁiﬁn'gmm suahr asattwd ﬁa&tnsmhﬂdlectrb@ﬁoreﬁs caﬁ bk galstted Faum, but are not
ﬁﬁ and or | east about 10,000 different genes can
limitedgto; Putafigy B {KIgHB DrofoHees PhaqITS R sRrofeases; grvefiogease-like proteins;
folding I?r%drh?%tpﬁsg acRopfAQHOtrsfgfnf?gdﬁl %%rfso'dg%tdgﬁ gf gfo‘f?}gs? gﬁg?ouslg improve protein
foldmgemesolubﬂlty; ukrdlrscnptam dtaer protaind iromltddeinRhicleic acid stability or
tran bridj zi t he .pool ..of nucl eic acid
transligf AP SRIGH s s iratstidiot O BEeRelI R ar BHEP RS b licgizymes:
metab%!libfc@ﬁ@boré‘\‘éﬁ&&oﬁer}ﬁoéiﬂsaé(n@lﬁm&keéﬁﬁ A&, than 100
di fferent ollgonucleotldes and eacﬁ di fferent
ol i gonucl eotide is localized in a predeterm ned region
of said surface, each different oligonucleotide is
Metabolbaehed to the surface through at | east one coval ent
bond, and the oligonucleotide probes are
C Pagtk@neninalyyistpRoddases ANOwt thaasatidapts amd didtHbutibe ofl @k protems
derived.  fromthe RNA transcri and quanti fyi %1
to be glgicrmitied symplipneapsly. aTéngvqrnﬂlpr@n%nqna ly consequsmeesoptas anges to the
protednftd hfeSe Pgﬁéd ?ﬁ}lg%dﬁ’ Brt ﬁieﬂ Ifo%h YED{E, ﬁl%ﬁéu?éa he levels of these
expression o gene product b
small dedeaiasdor mefabglites. 12 genkhie ppsfile exsslyzwlraﬂhe (prd)de\mbf/&le invention

can s el ARSI rale oiees Ehrne B ipedauBeiApO I afs specific
host ﬁﬁ:ﬁd&% B %&ﬁﬁt@?@ngﬁ? Sﬁ%ﬁa dﬁé’srsfn%cq ﬂfds’ Proﬁﬁ*f‘it@a i Ccapillary

l'ysis; “using the suc reeze-t
electrepholasss; to yspangfe metdtmtites abcording to various chemlcal and physmal properties.

The molecules can then be identified using processes such as mass spectrometry.

40



10

20

30

30 nmeans or using pressure changes. Typically
chem cals are included in the process of lysing a
woebde/oo#89gel | system that inhibit certain protCnaS2005/026390
such as proteases, particularly non-specific
Deuwgﬁg@ﬁﬁ&ﬁﬁb to limt degradation of proteins. In
dition, cell lysates are typically kept at or bel ow
4‘f’he ﬁ%e%ﬂcﬁﬂeé‘%ﬁﬁyﬁlﬁ% Qr ef?éﬂ HRfe t%rldéﬂtlfg fa REPNAOS gene or
duri ng processing 2006/ 0
gene Iﬁ’ﬁd'lidﬂﬂi}ﬁ (56:G26380at 4 gngherdsvei am tltaeres@phmante@llb dhgeneral, this step

urt her .processin far
incudeh TSGR 1 G SR L Gadseua) PR P gDy e B expression) of
a mulﬁﬁﬁ@@ Qﬁr@éné eI, b]VheU&dpP@sﬂdﬁLlQ et @lE Blohitoretl g detecting
dentified genetic product, ARNA DﬁA, protein or
bmdmge@%mt ictld geme predvelsele airprscHp9BIce Prefpomae @ﬁﬂk@@bmrﬁe profile as

s s e TR0 s O 7 RIS R pnding btveen

reconibﬁféhﬂﬂ@st GEIMERpfassthg Yeodubinaab ﬁ)téiﬁkﬁqdéb’&ae adia mak@ Ka¢Bcell or a
5 linked to, for exanp particul ar nucl eoti des
recom(bmp hceﬂbnqtr%m%%n&th@d)rotmqs PsPiidsver se transcri bed
CDNA to provide detectable nolecules for screening. In
one enbodinment, a first fluorophores is incorporated
nto a sanple fromthe host and a second fl uorophore
Dgt—e‘i@l ncorporated into a sanple froma host expreSS| ng

reconmbi nant ein.or. 10 pti de
¢ HBRrv e B s SO Bkt BECOREFSF BT BT Lo B g O auantifying
the eﬂirésfsﬁﬁl? Nf a \WAMEHAB gifh§en@§ oh*'%'ﬂé préductd)i STHRNBQAERALis generally
binding of sanples from host and t he host
momteneprtaséeptc@ngelmndnng red itosipeadh geng m'aduc@etm@ iapenrpioe; nrpigome or

metabgf‘cgnee];)(ré)ﬁl %F éetsmg‘ﬁ)e?i; ag)l%rgﬁ € qb odi I%IIT\E ﬁ% ileﬁlst Al llH %?Ré%h 81r §east about

100, G016 abR I PEloNEAtor at Medst afbbﬁtSIO @OUdisfetemn geﬂds ¢af bphenged at one
are excited or emt |jight at the sanme wavel ength. In

time. tme@rom@@nmmlve presidingppeal of idapitifind nHelsic aam& cppgRsing RNA
transoi3ft Q1% HRSETSA JREQTPD DB AR o HURICAR! dahscripts;
hybn(ﬁdlﬂgtth@p@iﬂoy nelelcletidsao S\he:prapfof qligdsﬁudepndg ptdbes immobilized on a
hybrldlzatlon of the |dent|f|ed n eic gcids o
surfags Gthsr $ho RrgK SATRAISCHERAB it & %ﬁ%@ g micleRtidgs, and each
dlffergrﬁrbllggﬁc%@ide E@?ﬁéﬂfz%ﬁ‘fﬁ‘ﬁ &fdefeﬁﬁlﬂeﬁ\‘@ér Qf sald surface each different
cription one of - hor e genes. Typically the poo
oligomj‘clezﬁde de mtuaéheeldtmuim eunfacacihwg;hoat masmrphe covdemtnbondn and the

ch.the concentration of t ntifie nuc
oligorg|eg3dt USRS PAREERAPL got &gt o dagficacids derived
from M RRIL 1BGIED S Sl V@Anfifyip %/b%}ﬁieﬁrﬁf&éié IaB#d§ )inithe array. A

proportional to the expression | evel s of genes

plctomhmpnbsergaudm@nedeqmqwe dor mouitdrigexarsssion of @ gene product between

n t he pool of nucleic acids nay
“”osﬁggk% éiEH&%Eng rXZ%rlng, or after hybridization,
alﬁh@%&&sé YéunCalkd Ynvolhe ,%widmg:a pobUst aglrildrahetea. These can be

bef ore bridi zati on. | uorescence | abels are
denvezdyﬁpmacrqllialam Jestesgheterrevinade by bisingl eells lusiieofirernts &h aurfactants

w35 AR ARFLAS o 35 AL b i

mean§lbeiNind presdurOthded. |%®i@$l§>&:ﬁ61ﬁlcfarsm Iﬂ&ﬁldb&ﬁl[ﬂﬂlpl@déss of lysing a
fluorescently | abel nucl ei ¢ acid. Such

cell owaﬂ tsystpmaihrlofhibit peakin Profiey sBeh eheraieses Pagicullorogrspecific
proteas%f’ G5 11%? ??F%ﬁda&fonfé bleii® rﬁﬁeadmtfbﬁv\gglf’ ﬁ%ate? gges%lba% k€pt at or

or escenfggr M Cr 0SCOpE,
belomﬁﬂl‘iﬂ,pﬁhﬂcbawtiehkm aflut betetve@Csémgeor below 20°C during processing. Cell
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to permt automatic scanning of the array, and which
can be equipped with a data acquisition systemfor
woOhercausoat ed nmeasurenent recordi ng and subsegaEmiS2005/026390
processing of the fluorescence intensity information.
lysates 8@2\6 aRs sboirate@abifog Jutheraprayssingicfardexdoygde by size exclusion

oneTracker , ImaGeneTM GeneSi ght dul e d t.he
chromagegreiiys it Belneg AF aHHaly matns SRRy 4e o5 b using HPLC.
RCTL e ORR/ k! f RIS QONAC BEstEdh of Rfstabolite is
é‘%ggg’éng%ﬂ@ﬁ?e?i ‘,gé}oé?htlﬁg&%é’nemi pTM r eader ,
labeledawath| & llesctabteomaiel yoreprobs., The maglfer Samprebel eanagbe one or more

Calif. In one enbqdi nent, hybridization occur I
fuoresgen TRe TalGromEe: 5 15 B6ude coprerarts, ffbtsgittecues
such ad @E/? Qg&' 'Cg% Qirked 96, BPSMmMpI¢, Patticulddtiiciediid@t thencaiEe incorporated

I ncl ude subsequent washes at progressively increasing
into a Stversegeacsgrived cDNeA tolguovidel detspableomolpgples dpy sereepng. In one

specificity is.reached. nti.fi cat.i
embodHUEL; "ﬂlﬁf%ttﬁ/%’ O@Oﬁalls incorp gteg )}nt.gnai/ chl’I? e go%% gl%nh(t)szg a:gcrll g se.cond
fluoropHors i {rcorpofatéd$nt8rd sanflwehi 2 hékt @3pressibg desvaitinant protein or

quantification is achieved by use of a c%go

focal .
peptidd.| Jimroms carhedimenin ther firspAlugrophoreygdcsacpyd WPS\P%GIW different

cal.cul.at t.he diff ce hn i.di.zatd '
v R S R R s 2190 & 85 e o
expresSiAg F&@BAMAGinDFroldin Gius batmohitered tin tle spmelassayTyipiasethérygmbodiment,
this difference can_be cal ceielaat edgggggge al uat ed fBr . ¢ the
the flugepphoreg dife exaiisf tahidafTeraall ey e &P%tﬁ’ﬁF gyPadiment,
first af®sEddhid. H?&H SHEFe @?&ﬁeé)&e RpfieYshioRethet @nRY QR%Eength. In this
appropriate pacterial hybridizatron probes (see for )
embod@gentOiheisamplealfron( B@0B}t alyddronEthe lrost ddpressisiggecombinant protein are
. 69 4737-374@ For exanple, cells can be stored in an
typicalrpmontionse i JilREPE 433¥S- such as RNAl at er ( Anbi on,
| id A sieplafr dnfanfflihd tHehi@eidization of the
é?%épg{bc?%gﬁns%% il%lr%y glsd}ﬁw_e totpal deA @(ug r en?\?lal of .
identiftiniechdinatideagr pBM&nsied chanicel maiabolitesf Thenguapgfigationngan include

Tot al an.be.i.solated a th 1 it .
el B ABHE S8 BN A BT St B9 80 o o
identiffddNAuc1di¥ Pictdl fo¥ bmpRASE 08Bdn Whivbriks cendenfratidre of she identified

Incorporated into the cDNA. In one enbodj pent. 8ne

nuclei lapids dpreenR NG tigascripts, mFRISAJsanseiERts of Auglqtst #elds derived from the
nmbodi nent._nore than , | . :Bontified

v SRR B PRSP0 0 Bl SRR LS oERIR e ding ke smcsi

nucleit Beidgsame or different sanples of cDNA. In a
eukaryotic host, the of identif]

| of d nucleic acids . .
c i SpBeTItoT @A B9} RS TR aidsgnaY B el PTorS, during,
or afrdt 1R8I 53n SABhS RicaAPHA: FRLEC Bick QY ibled before hybridization.

nscripti’on o second strand cDNA or RNA
Fluordst@ies Clabble darkr oypidaiy dsedp| aftent mathded sinpiNA fluorophore, and, where

i nternedi ate. Fl yorescent.dye r ically. . .
fuoreparaes RCkTBds et QERAEAIGN of 6o duPTOeq mudleis, afidg oan be by
quantigitrcgﬁkﬁl%f B8 eh&AEbMORe hibEdiz&d Hﬁ&eﬁ’deflﬁ? Nabalednil¥fsic acid. Such

ructure between prokaryotes (bacteria and .
quantifisktioryie tfaslitated dgtthe meenafedl Goafocablapey scamet Pt flepregcspesnicroscope,

prinmers n be used, however,. .random prj nAr.
such gl JPHe BB ODH U P anif & patd stage
to perhdit SHEAAOIEnnin¥/BF &R dﬂﬁ;jf,ealmkfﬂiﬁl tad b6 equippedl With ndhiaveequisition

process I's amno-allyl labeling to increase the signal
systern nfoenthiet yutoftatesl presgersmentn Gmoﬁ‘%ﬂ&t &yl sugegwentgprocessmg of the

anal ogs featuri .chemj cal |y .reacti. up, t
fuoreiien PRGYT SLPORE Gy o Dy be i Latiiva SPrag Gnolude the
ClondT8¥RESY LIHRREE™t GareSigalt imddules and the GeneDirector ™ database,
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(Manduchi, E. et al. (2002) Conparison of different

| abel i ng processes for two-channel high- density
wai2ereoassoay experinments. Physiol Genom cs 10: 1801T/1982005/026390

The pool of identified nucleic acids can be treated to

avallaﬁl%cﬂ’kﬁﬁ Bib&isCRaB), axé.! ¥1 Sbgidnds, CERMPretha GerkeliBiEY reader, available

reduce the bacKground signal obtained in
from Affipmpiixz Bk o'ﬁSanm ElararGalit. I oppembodpni dybridization occurs at low

PCT/ US2 05/ o
seing P Q05 B8 oSGty S CBcheA Shaneli 57 )

Hybrigip&edrf inGy l&ldhtdid@lbsé@heﬂtdvﬁhed; at grogrksiosly, mdreztwﬂnhgﬂcy until a
| abel ed |dent|f|ed nucl eic acids and conponents of

desiregd frvebof lybrdizeton sresiiigity ayregehed: | the ol i gonucl eot i de
p 10 one of skill
I Qﬁgﬁgicaaﬁ%?%g HL H%ﬁﬁf‘zﬁ jot ?&%&%%ggr A3 T éh?lrg (i)(%lng\gﬁt one of ski

in thebiral Hgwewt, ﬁﬁmﬁﬂ embodlmehy bquiaunifi fiexdiiowi it hlchlepﬁbby afse of a confocal

LA UL et COPELALTS e, L QoniE S DUoheS .
hybncﬁfdtﬁﬁe 1§nat1 hﬁ%lg%ff %Eﬁ\q:eﬂ" éth Rigs8udedieChroBl 08t §s cbh6s gondmg

tran regions. The remal ni ng doubl e strande
mlsmzitylb cordrcd thm Topivplly xbis chffaemwewn breerdeulated andh ¢valheted for each

onu i de robes ar.e aned 1 eaving a pool of
gene é’ﬁoce SS? AeHeLe e onpl ementary to t he

0'1"%:&91’11{141%5 AN d BiRnRIEPAISSed 1© é}ﬁr@iﬂp@dpnal@bddtbrﬁnﬁyﬁtﬁﬁzauon probes
approach to background reducti on, gool of

(see foters. Vi etra3n62Q03)oAm dgvraMigatis 89149 wt”oﬁ)d.%@xww cells can
d f
ve ) HEfp PRI -2 BE1 e 1 SORMEL B ER. M85 1P rv s

gener:ﬂ@lmirﬁ’lmﬁh dirge btepd: €U) ioslatidd antkineral RNBS €)uemoes odicohtaminating

npl ementary tqQ_the_ oligaonucl eotjde prohe
DNA taﬁ@ (%} (plgz}n—uprﬁg thepi@ 1 RI¥AR y’JEﬁtqﬂC}glg Agcan kg isplat egcarngst?lp% mixed with

ri
ando 54 T oo M e s e gy ot st o
fluoresemaprobads mw@bmted menthed DN & onaemﬁodlwqu @nc dlsorescent probe
i incipaFHeel b0 LHE SBAPRET FUNE it TP i Gampie 2, 4,5 or more
ﬂuore9+én9 epl iifGtpRaRdi ARD tﬁesﬁ’alrﬁé 4 cﬁﬁe&nt Binples of ¢cDNA. In a

ectrophoresis) and used as the pool of nucleic
eukarypaticdsost,othe rpmol to<ﬁ ridendifigd rmmbxtp reids icam alSA behthegitosed mobyphmRNA

o R KA ML LA SR oA A0y fon o e A o

seconB @il CUDRA R RESR h@ﬁscel@ea dont thé detblgRiNMdeE SBAYE tdrthegiate.
nmessages that are characteristicall ¥ overexpressed in

t Fnosesapitedyes Tivi iypisally dxornomated we cON/A malecpissgluging the reverse

T Ve —
and dﬂkhﬁyétbsl’@ém fafinygen f ¢edig) atch] Qilﬂf@'bmbnﬁﬁfﬁpb‘m b&hesed, however
cl eo

ol i gonu tide probe hybri di zes with_ the partlcul ar
randopy pEBFIS e8Py Ab batingeses, affhiolRO1d primers sap beHsAY & gukaryots,
hwhr
whlch&%a eg)%B}A Wﬁalflls . dé%gfaﬁ% ?#ﬁ:le%'oasb aﬁlhg t%}lgirs]léﬁe)glﬁ?gt ®dneddd the signal
intens{tyy Mhisdiraesdy in@gparatet hecledtidesaplapafdanyinglrechemsediyeecactive group

to Wﬁﬂgﬁ nm?glfiifﬁ)r%qCPlgé-FMé-aqlg!@r Lh%)%tot{lq%@:i n%ﬁ({ykﬂl% Y ?/ | g‘?@f&%Bg%q reaction
(Mand8] E. F%[ @Pfh?%gsdﬁaa@ erént’ lgﬁglfglgﬁ)r&'es&@ for two-channel high-

represen | on’ o presel ecte tified mRNA
densmyaﬁmﬁgt&ayBQpenments Physiol Genomics 10:169-79).

The pool of identified nucleic acids can be treated to reduce the complexity of the

sample and thereby reduce the background signal obtained in hybridization. The terms
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Analysis The identified gene is typically identified

by conparing a genetic profile of the host cell
wexmieddsiong t he reconbi nant protein or pepti dePCD/US2005/026390

genetic profile of the host cell not 44 W

"backFSAR(I"0IABH L BllhVRORD OA83 8D hyBX@ s BRnklBeresulting from non-

ecombi nant pr otein or peptide. In iterative ] )
specifienbindinge ot stherhintdratgions.f beswegretee labsledeidentifisd ayclpis acids and

i denti.fied.b 0 ring a genetic prafile t
compqngnts olf §het %139éu§8€tF Iaélaxg’f (f'lgh ZheS 1&%’51@61%%‘1143 pr?%esf Ecgntgoz H'obes, the
array JuB@icatb,! ctVRS IBH dgpeshch) #PoditdTenRNRAS] dgBieli frond Bdiological sample,
) identified gene is identified by conparing a geneth
is hybpidiged mathot pedleofsaligonerieatides comprigas &g elignngelepladepropgrepresent
. fir cel | j i i ng.: I SR
in e PG o IR UIR, e g LR BRIy g
the sirgIdNArantied fgiondy Shemanimigg toeble siratded hyhiiNAatadm cotgmieses are then
bet ween two sanples. A series of osI-iangti

(i
denatyses} Ard terplisenudlesiidsrrebatas ANy VBB PRI R PRAS eohanced
for tho%?%ﬁ%lﬁé% ?S%Pfeg%rsl?% dtﬁé b Jhu@fe@ﬁ?igﬁbeﬁﬁgﬁ@ﬁ%y‘? n

uct1on sanp can be coripared
wiri nethérf eppeodchstor backgrand tieductimng at povd qfoinRINAsTHerived from a

. . conparison can be through th e, of 10..conput er.
biologifah §paR{e @Jb}%ﬂ&&e@;ewgsﬂ’%ﬁ?&mﬁnﬁﬁ?d e Sleelrofilss,yhere the
paired® jAEG{RAN [sBYciHS| BHgéhucidot@seSEENEohPBmentasPOto regions flanking
Intensity can be neasured for each sanple attached to
subsequsacesrafdie afRVAs exmplsisnianDivths edigericdgotidypeobes dr the array. The

[ nsj.ty, can .t hen, be correct.ed t e
poot §EFREI TR, FRUEE BAACRA0K PESHARE Wlsp e riciond
(doubMeESaRleiN QubleRt a€i¥PsRBENRY The reprbiiiy nanle spuandedi Audeic acid

peptide, or for the host expressing the reconbi nant . .
sequepses tigh e sdgnathlebes egeivalant ig the FrgiorRAniPd B Resspaired identified

. £XDE € . r i
e RS, 18 B O DBty g 680 b oot o
nucleit Reidg fsrasortitvaing @eee enpressipul at ed or the expressi on of

which is increased upon expressi.on of tpe.reconbin nt. h

pPothird, appropep e dackgpuigh euTHeR fiPLel ¢ ALBNAIRG OThERdpcing the

i Al W6 b1 B R T ki i I el BNfhressh@es (e.g.,
represlglgﬂg{rﬁ(tn? 13 §/1 J\[/ldﬁe %(lélr Sg ﬂgaféﬂﬁﬁﬁ%rsﬁﬁésg%ggillgt&{eﬂcﬁehaﬁg?gndar d %( (o2
messagedithadfabé charhiteristwakly osbdeksiesed in2De Bampleit Thisfproeess o involves

e 5 S5 ARSA RUE BRT, bHBPhESELE BRI it

mRNR%eé%%éé % e YHERLE polENmRNIS WBEVed RenMBasiIogaNk&mple. The

can esignate an up-regul ated gene. However, .
oligonpalebtidé probb dybedinesasitla e neaticulasueselectedmalyy mRYHeto which it is

comp]%ﬂ%?ta%ﬁ. fp%:p@%r ﬁgﬁplrt%i’d}zga’qy%#eécn?c{%tgsnfts%%gteé’rwiﬂ{ nléﬁeageieﬁ(avﬂﬁgh digests

the dblIRFBdéhaRbAdRed)OlegiRItRerbhRReparating MR Mekdaas flom 1 polyA” tail.
nore than 7, or nore than 8, or npre than 9 _or

, nor e
Isolatingan anwlifying (egansiag anpigoid linp) themelyAepBNA ithihe pool then
.hrocess.,..relyj ‘ i . . A
provif 580 b Bl hOSAEROR YT A0 el
messagal i os of |evels of control genes or gene products,
such as housekeeper genes. Step Il1: Changing
expression of the identified conpensatory gene or gene

roduct by 30 genetically nodifying the cell to
£g@b§ﬁovide a nodi fied reconbi nant cell that achi eves an

ot SFRHER 55 SRR it i B SAPBS ik AeaeTe prihiolot he host

cell expressing the recombinant protein or peptide to a genetic profile of the host cell not

44



10

20

30

45 WD 2006/ 014899 PCT/ US2005/ 026390 The conpensatory
genes or gene products that are identified in step
wOi2dee/004890nol ogous anal ogues, cofactors or subBamiuS3005/026390
thereof, are used to design strategies to genetically
expred¥R thy rdddgubiint plofeif ot PestideN ah SRARIve BHOERSRS, HEOidkntified gene
or knock out expression of one or nore identified .
to be medidied iTkdentjEed by squpaies 2 iggegiici mpEle ofithp gell that is to be modified

T e

identifedPbessmhstingfa geng@nprolife oftthe bovbad esll thes gérietie grefii@vgthe first cell
~Such_techniques are well known. |n_ane errbé)qdj nt, the
and idepfélyingfane @r gaoie sofes JasaprassionOf piedy s fieeeas Hikthg geoond cell.

p r - jr iAN

e ap AT RN BRI g0 smpes.

series ioff @ostiihdwdion gemepant gends das batcongasdd torthe pr-nlidngion sample for
nodul at or, putative .fol di nodul at qr,..cof actor or, 10

the sagpoRlFi (SDRTH GRANeNGORBERILE: GF POSHICHItaR FmpIS can bé compared

with AFRRH! BRRhS at the! AR é?)gmgeﬂ?e tSmpParidR Wah theQhrdigh the use of a
protease. |In one enbodi frent, the identified gene or

compgenp®gram dehass@erelight {'hr Eonexrmplecybereisiog sampapariay using a
tall o pe ti%fse. I n one

di |
fuoreiggh et pSRoGEE=Y bR B BaeT By el GurBls RPghidg e amay (or
examﬁl? LN Al uenehb)0 Brivnghot intsity Ben tHe beicbirete@ BstebacRgound and the
a

) so be a cofactor of a protease. In another .
ratio efritho ditesity, for isemplee diont thechage Mersey thyelst expregsineothgiragpmbinant

.modul at or, ' e | .t
T

the mb@ikid@s6st eRpiegihg thel repuribivintipseisiy @gptidelcan b swhduradle The ratio
_bond isonerase. . I n some enbodi nents he .identi f.i ed o
providgs femeasuifeioadentifii the cener deat arp vR-BrAURIELYT (s SAPTesign of which is
nre RNl PR L RIRSR! 6 0080 o Pitcnionof
host cpll ad diovsideatifiesian pf b ddepéfitdgenecoor di nat ed functi on,
such _as, bi osynthesis of a given amno, 20 acid. . . .
THeGTSEE W ERhoG g JRrReitieT (g er orEQTgiago is gotablished.
i & H Mo dvBRbieGHE e8I RABabBRbund A8 iated
Thec?@éﬁ??{?ggwggﬁe&%%winoag opefon thgt encggg§.$%r oﬁ%a$omae
with aopartioie gesayt dirgenaal, hny mtioted gs@tadhany] betwabn the roeasiements can
desiof B St lcab FP PR K B af B8RS bl e o nigher
than 1, 86 8P 1.9] H38&E thm 18 Re b€ than 28] ok BB AR 85 or more than 3.5 or
Prot eases I n one enbodiment of the invention, the host
more thah|4 ¢ranersdhari 48, dymetedban her wwp ber Poer mege, than 7, or more than 8,

i nhi bisting or. r Vi) t .
o e T k) b2 0SB LE S0 AOALS, rng
on staAdatde a:ewnNinSBE RS b gy tsablished dufh@ hedsweainents ynd¢omparing

_the cell is nodified by reducing expression of a

ratios f frvels o correl Eengs o5 12eRs Bioduds spelbaehgyselesPergsifer 30

enbodi nent, the host cell is nodified by inhibition of

a pronoter for a protease or related protein, which

can be a native pronoter. The gene nodification can be

Stept Kil:nOlkiii gt € expriessbdreofithe lidensified @ompiensathey gy gene groduct by
enétilQNy inhodifyige ae cellGo PELRAO 6 /iidi B8 r&ohibitaiQRll AR s RMieves an

n thge S eEsthBRARE praifibl dxpASSoNh &IVl
cl ans an anml1es. e

Identified Compensatory Genes
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famlies are groups of closely related functionally
simlar peptidases. Famlies are grouped by their

woabmlogad9e type: S, serine; T, threonine; C, CcPeTRISH®S/026390
A, aspartic; M netallo and U, unknown. Over 20

g 1:6 e&%f&oéﬁ%ﬂessl)r gép7 proffucse fHanearpr dicpdlal Havsep i), or

been identifie t hese belng grouped into 6 clans
homolqgSny 2BB0gEE, GEICEF AnauBEjts dherepk Hastsdof dEVER pisgies to

snci ARy oA, NG B 0 SIS LY Ko o

one or Tdr&RRhiRePefilck dT8E Serds sa:qambaaieanﬁadam Imbha databasss |cambe used
nucl eophi | e at the N term nus of the ture enzyme. b
to desighairpipiies.HRBIIETY 6t JERER CRISIHCI do tulile FYBiEFFION Of @ gene by

techmcglr %@ﬁg{ﬂ?aﬂ%%%,\/st Grtet aﬁaf wallBh&WR! asma

|dases have characteristic
TRloBe Lelrrﬂd’odikﬁ)ertt,ommld@ltﬁisd @ede ar gepsspis iatl ek onanpuihiivehprotease, a

N R T e
gene o?% ?l%i '.r1§1gtuggabtcBnea‘f(ﬁdﬁ\é%%dl%ﬁrp‘utﬁt@&eaﬁﬁ&ihg méd\flator, cofactor or

divided into famlies, on the basis of t he
subum’aof:tnlfmldmgunedldﬁtot h&i certain amppdlmcwaa igentified jggae i} alibumt of a

ontal e fam i f . pa | , l.pai
protea%et r to&ﬁ aefrﬁb({(%i‘@}t %d cfeﬁlgﬁecb 613% i é?%:)b ec%r?%epg‘ s@m(ec%)ueomne
cysteuf%eﬁ’ép'afiﬁscﬁsmétgl@peﬁﬁ%e RSonsainbodimem)the fidumtilfieé gemd or genes can

viral cysteine ~endopeptidases. C an contai n
be selectedi ffame &sidt helilp sipd Q&Bp n@(glzpzy qua pﬂ@p‘ggD ¢ gwe(@ggiso be a cofactor

h'd 3 dulator. In
of aprﬁqg%egrig RISHHE & erﬁ%({/cféﬁg%gﬁll% %%I}Qﬁl:é ? ﬁaéq 9§f a o(cﬁ%:ﬁe‘io ulator.
some énbclim6Eth,aRs idEntitibd g&ike atgmes ean &Oseﬁc&xd mﬁn(aocrhammse protein, a

the famlies of adenal ?bﬁ %enOV|ru

fodase keapyeHh ROLY om g Ba g PREhc FLrimt pBpgments
the 1de%{1ﬁ § gech%sorl(g%%)lcgglge %F'le&gd BOR A %@Scb}ﬂi YinfY IREK dh@molP.

an PA contal ns the picornains
(ﬁc)tenal\ﬁyeﬁdfs dra\oeggmizedaibtoyomeraiisy g\dmcﬂr@rmggp |ch1§ters that encode the

PSR a6, 208 LR Lo D ool D0 B, Lo v
acid. ’ﬁﬁé?éf&i)nﬁ &feoémﬁ&ﬁﬁént ﬁéﬁﬁéﬂﬁfﬁadeg@ﬁ@ﬁ)seﬁ&rt Qﬁ&tﬁ&pe@én In a particular

tate, fungal and retroviral origin have been
embocmlnamadieeldemefcbd gems paut an epgrepthad gBeasled for ens orameRe proteins with

are the.li \Yj
prote%@%t}w%ﬁggﬁ 9% 11['1 I,Fogﬁmaé])?ghﬁ (1-3 @%@?@nt a’E Elgctog?sc ?& &{eegr more
prote:11‘is‘5‘\§iﬂ‘ij HR&nb AYRIuRAS hctidiy ihdleding fellidseq l&hpeﬁd&ndsﬁ&ﬁltlsmﬁases
viral enzynme is believed to have as Asp and an Asn as

its catalytic dyad. 30 All or nost aspartate

pepti dases are endopepti dases. These enzynmes have been
Protesasssi gned into clans (proteins which are evolutionary

related), and further sub-divided into famlies,

| Bf §&) smbatimeinsoflths irsventfiort, ke Inost eelt isamgdificd by refueing expression

o el Pt Seses o e tosh  ore, 2 A B i
be to lrrﬂﬁ@'iﬁz&' ug]]% dad & sdifle ERBSEinRALKY "BSa rélatdl Wl diment, the cell is

atron, y zinc, activates 47 WO 2006/014899
modlﬂ%ﬁ'%)USé’(ﬁﬁﬁigOQﬁS@ﬂlom hﬁavmb‘easmmfectgt or preteasgeprafein.ofn another

emboqlh?pelqte ltl?e i’l(r;]St I%leﬁ 18 mc%hfa erH by m%cblgo %rf)ggrhoéé Gl ¥r0‘i&rs§ ©r related

protein, which can be a native promoter. The gene modification can be to modulate a protein

homologous to the identified identified gene.
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nunber. The known netal |igands are H's, Gu, Asp or
Lys and at | east one other residue is required for
woab@logsiog, which may play an el ectrophillic reCeuses/026390

the known netal | oproteases, around half contain an

HEROGE MBER OPS WHtsHhs8 aﬁeﬂiﬁlﬁ&ssﬁ@\’\ﬁo ged'«‘ st @hhsOgh@ Fhdies. The

studies to forn1part the netal -binding site. The
familipEexigrovps of closely e¢lated moylon@}ﬁmmﬂalbmﬁptlé&ws Heamilipy are grouped by
their %%"Elﬁé%g)ﬁb CyS def.] Irg ,a h?eomnge a(1(‘ % egllrl] 3§1e§s Attic rM metallo and U,

unknoiw, €0VHr 120 familick Qddﬁi‘ﬁ)td@lﬂlt 2 7)tdT8eGhe pmtdase h#veitieen identified, these
t hernol ysi n_and_ne

g éSi n, 'b'" is unchar ged e

being eEasipadinto AridansdSAa SRy S o SHoBF and SG) qudhe 4% plrirptyual similarity
I I

o oA S A BBy .5 e

SE). Tretalihcopsptidases ese cldlacidrezep &yyta tﬂlmmeasmtﬁophﬂ@dt ﬂuetherrmnus of

clan U- have L, an unknown_ c taI msch nism as the
the mEE YRS BT YPREAEPIS €% (1 Hohe? HherieIERe Rgipgsgme beta

compSiehfof B %gﬁsﬁé\é@id%hlﬁ? E(E&s[e%%épﬁﬁases Eavd é‘HaPactenstlc molecular

proteases can dadsorb to the surface of
topologmsl andiapnpéoifiass inrvhichthedwgleapiild ischel elslphﬂuylpgrotlle pha cysteine
e Lt is, being ref Ther ef or e
residuf ) i ioQ S PO e B B ORI GE " T B agiagiomary relatd),
and filkthe} &ib0GEvidRainta ¢ieNRs, dd theBAsiShRe BRUite SR tHdheGtalpiaidyad or
be nodified to, for exanple reduce attachnent.
triad: Pr ot eases or protease proteins can also be classified

a S n .
%r})a@g@g (f% abngp{'%é?%%ﬂelg%ﬂg@a%% d@&c’ag@y (G2, strypiopain (CLO) and the

ubiquit@Rdpleélyik - ﬁé}ﬂﬁ@éds deses; CBY | Rewelly pe maryb dxniiiept oftl afel cysteine

Met al | ocar boxypepti dases; Cysteine-type
endopeplidisssypept i dases; Onmegapepti dases; Serine

pral.e . prgt .

RO T TR b 1, o) o
(C13)ptaspadenb (@1 Ayeidasepain ((Afs@)n @peset drtsmes havec speddiciydsakalinated by

anm nop e (leucyl am nopeptidase), nenbrane
the mt&Fa&HWS %éf*’ﬁggéﬂﬁltﬁase cystinyl am nopepti dase,
t @hﬂ?@F céﬁaagkﬁpﬂaﬁﬁﬁés%%aenam (&.wfmn@ RiHBPRRCS 488 Bukaryotic Ulpl

argi am nopept i dase, gl utanyl an1nopept|dase X- pro
proteaer(@tﬂ:) epd itudseteriab¥opprotdasdsd(6§). ami nopept i dase,

: m%br@ggﬁté%é, gn é'g?%ﬁt&%%l';’%@?seﬂquept i dase, |ysyl

@O PAPESHAES the pidobnadil (OPERHiSIAREve pFobEBIIPEMED from serine
am nopept i dase, mnethionyl am nop &rﬁl das,

peptldaseta@de*ds@ebrrmﬂhe ammpef)@nzaa@ém d@pept | dase  ey.

dlcg?ggtp as Icgd ?rht%[s aHto 18%3&%?1% i @tﬁﬁ’sesx ar 9 oy

dlﬂ%ﬁﬁhb daﬁﬁpeﬁidas@ bf dvdreptdte)agmgalp raﬁeraﬂxlopﬁ@It iofigie have been
-pro di peptidase, net-x dip tldase
charagigsodt rpepeprytidases e PaBebbecaye AR repighese i ligands of the

ac’uva‘{j dp\% f §&:’ul R %Q%n}?le? %%fedﬁl%ecatak?ﬁi Aresidudd ﬁa\% ?een identifed,
pep ase. pep peptidases and tri pept
althouppit ledﬁ&ﬁ'ﬁ viraCénrgeeds beimvediyd haveeptAsgané an ,Asn as _1ts catalytic dyad.
i

All orglinggglt@];) : &gﬁip%g;ge qlaliﬂope Fd’gg«a gégﬂepe ' d aa'ggagen assigned into
clans ggg{élﬁ‘gt\*/ﬂg}l aR&Rb rel'a}{d?J Rty ds ?ﬂ'i\hgé%?ﬁtd"famﬂles largely

pept i as I nc e pepti di pepti dase a
ontheahsuélspﬁphaud&ftradymptmrdase b. Serine- type

c ﬁ%@xy p%g{q'eg géeet ST l,C}gV%?SS?lrfés&S gq» 1{%&_3;(63 of protease, with more
than RPALREXENERKAALS date4§1 HQeZAPGHEL ﬁ%%%lég ETASR2 QA9 28R Qotivates

car ooxypeptl ase C, car boxypept| dase
Met al | ocar boxypepti dases i ncl ude
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car boxypepti dase a, carboxypepti dase B,
| ysi ne(argi nine) carboxypeptidase, gly-X

woanlsoiygeept i dase, al ani ne car boxypepti dase, PCT/US2005/026390
mur anoyl pent apepti de car boxypepti dase,

the whief BOILARPITHE &%Rallion §¢ UbAMBRadeA P OxIHICHd tigsRls, usually three in
car boxypepti dase mur anoyl t et r apepti de

numbera T b kyppep metrldigancs ae Hhis.dil dspion Iaa@%ﬁylﬁé%tqnaﬁlter residue is
0 t

requlr%ﬁgo&l cl)é%nﬁ Psf ﬁ@g}@zk g‘e?ﬂt)arlég: gfﬁ'ilgca% Wt@@%&%ﬁ%ﬁ@ﬂﬂe@ﬁﬁ)ﬁmteaws

arounneifapeiain SaBEXXH mmtifﬂefhamyﬂaa Meeloalaxyﬁ/n neptystdﬂsgaphlc studies to

tidyl ci nam dase I- etl ase
o B o L B SRS 5 PABA 75 i, b cn
more f}gglgmrggfr d@ﬁhgﬂ ﬁ)?%etﬁgnﬁbg LERR€ as RSEIBYAHARY, ¥ohere 'a’ is most often valine

-glutamate ¢ oxypepti dase, ganmm-gl u-X
or thxeanuhemnefotmsiq&ﬁ ofithyd Sut awhsite -ial meﬁﬁblpaptandasqqnlysm b’ is an

e L A 5SS WS BRI 0% e RS DHERIL s

becausit WB'UMIH{ the REREP RERitdaa6pted by B4 MotidlMamil¥proteases.
protease, glutanyl, endopepti dase, cathepsin

chg pbrtidases dssasiated wuthaclartﬁagweaan mﬂmpar@tqatalyt;camechamsm as the

protel§ ?@H rgig frgcaﬁg L$ ]!31 e dogllfl li @%ﬁf ﬁlg ﬁ Sé‘feﬁgée‘ tfb%%ﬁ Qerported

K @etthik 2btBasch BNEr ORMPTY c&l adbAS®, the emlfmydfenahasﬁ 86dies and may
coagul ation factor Xxila, chynmase

degradwthssleairrd protoys whils n@sémg}g re@qjﬁ% nfghqrngree 5;5rta1n identified proteins
can b o&%feé&e@' t© Ilaygelt g«g%?(;temgq}l V\@&h &Efnclﬁﬁ%y ®ofids &nd these can be

conp erren actor ternative-
mod1ﬁmlr'tp iBﬁemep:la,trla&my att3dleentonvert ase, cerevisin ,

poderm n C, |ysyl endopeptidase dapepti dase
gﬁFﬁ’fﬁaS% n®", R?%W%?%lmmﬁﬂls 18R c§ Soeﬁaoﬁgﬁﬁlgﬁfg XmmoPeptldases
: i i . ;

A R
type ecatiopaypeptitiasss; SMetﬂll@@rh@bcalsepndwen Eysteinattype pﬁrboieymptldases

C, ncreati.c en ase. ancreat | ast [
Omesposttogisae PP BRIFREcEn GG EDE RIBEE G T ngig i ases Metallo
proteifded; V(ﬁ“P‘P(StemX% QrRhthovn hbdtaRisnYy €l obl asti n,

senenogel ase, granzynme A or cytotoxic T-I ynphoc te

pmleomstéasﬁs lrgﬂmwtmommopwt@awﬁlwcykmnmmﬁfmé membrane

) S EIER GG, SO o BRRAEL epepise rot

ammcﬁ*—:@ﬂiddsé‘ Jarbiil thﬁopebhﬂ@ébughﬁdtﬂﬁt afiop@ridase, )d—pﬂwhmﬁlopeptldase
clotting enzyme, ‘onptin, repressor |exa, bacteri al

bactetia lgueyl p@@ppméléaae thesgraphitic PAMIPPRSATIARSF; C@f@%@aln aminopeptidase,
rgtein M
T T T
amm@epﬂlduséi&nethﬁ)&yh Et]ﬂﬁiopeﬂndae ad-bepokpecHic aminpaeptidase, aminopeptidase
cat hepsin t, cyl., dopeptl gase cancer

ey. Dipetidassannaid S d hses 3¢ BipRidROSemepbisdipepsidase, oys-
gly dxpgﬂtﬁ%ge% %’I@Eﬁr@%% idadeS Eﬁ‘cpf(‘a fldke, £ ;?i'ﬁ gltpgﬁt?ﬁ?@é 3hé:x dipeptidase,

sai h, 1nt eukin a converting
non-s&rﬂ)ymmoﬁ&pqrttdaee p_fkaS(Eil nma&ipsmﬁn dipepedB6, pepbiane Aipeptidase, beta-

ala-hl§I Sy Ep@SI Siéq[péﬁ;Lpth ng%‘isig ?r}pepéa ppep‘udases include dipeptidyl-
peptuﬂ@é Ofmhl?gﬁ‘fgﬁ gb%}éclﬁgé] VEr td&gk%ug?lz yﬂ@gnd@épﬁ{ OidtcBR@ASIeBtidase v,

dlpepn&ylibmwlﬂwstrmepbﬁbdqlehﬁwe psiripepridybpeptetese H, Peptidyl-dipeptidases

1nclud%na na %gg g%g]g)tglflaségf gllg peﬁ*&f}g ﬁgqygpﬁgs%dgt g [y a@gg Sqaﬂioxypeptldases

mclucﬁ*y qRRANLIP GRS KN carbd& Y ptidiskRP eRBinB-tdhe T9¥lALAO PRSI peptidase,
b, Xanthononapepsin, “cathepsin e, Darrierpepsin,

bacterial 49 WO 2006/ 014899 PCT/ US2005/ 026390 | eader
pepti dase |, pseudononapeps4dn, plasnmepsin. Metallo
pr ot ei nases include atrolysin a,
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m crobi al col | agenase, |eucolysin, interstitial

col | agenase, neprilysin, envelysin, iga-specific
worb@ldiegndopept i dase, procol  agen N-endopepti BESR/S2005/026390

t hi met ol i gopepti dase, neurolysin, stronelysin 1,

carbox?ﬁéiﬁl'dﬂsep‘ @r ocaibbrgeptifasendgpept i MS@IIOWMWW&day@ include
met al | oendopept i dase, astacin, stromely

carboxnmntndaasps| a geirbaxyneriase e PomdYRIS(EETINGs ";ﬁgtﬂxyg?mdase gly-X
cxbon S e i bSbURI e AUyt Kebbiperidase

carboxppdptidadd h égflﬂﬁamaﬁtoafﬁo&gmimldem catheeypeptidese Mhnuramoyltetrapeptlde
collagenase el ati nase |shna ol ysin

carboxypeRtasco S, dhala-dale G gmepa e fBPYOIPRPIdasF AZy Pemprane pro-x
carboxgﬁ) 1d¥s°’é nru@lhrgitl Oﬁj XT}'O )&epﬁ(ﬁz{sg)(@%oxﬁ;ef)ﬁ&éé@ f I3_(Dmeg21pe:p’c1dases

orrilysin,” ruberlysin
1ncludé)@b9]raﬂmmyll, pdpﬂtlimep Ipppmdyl gbxdmnamlnﬁssen ,pyrqglutemgl-ygqtndase I, beta-

asparti-Repis5EH PGBy HPEBTe b BB e PSR Bidfoytpoly-
[gmnﬁl%g,ﬁ{}gé‘[gréa%ox E‘;Igtﬁfag@dgaaﬁlﬁa_gmgm 'c%§ﬁypeﬁﬁ&£s)él w§liuramoyl-ala

sin ysin,  neprin B, mtochondri al
peptidgeoc Sssna g)rptemaesedame],udnacmyumﬁ@g@ne chwnefsypsin ¢, metridin, trypsin,

e

gluta RERNhEBEE, cEBNNIEeXG, Gﬁﬁgtﬂatfbnp fat@asia ofcofgulatlon factor ixa,
uorescens are listed in Table A.. Table A da

cucumiEg,nprioyl ngomﬂdw@dcwka@% fadtensaphipearisgy! aSIK?E ein, tissue
Hono) o PeRk I
i RS, AR Bl SAABEDLGRSi | chmse

‘complélﬁﬂiﬁr Qampoagite il s, ¢tﬁ1®151l31daﬁle dosposenr el s, classical-complement

pathwgﬁégq céﬁgtscgnp%msg,y ;‘rco%:é@h%g%ry gfatcg)ﬁ(etl,z %ep@\jlqnfqnﬁ plﬁaﬁ o§ D, alternative-
Compl%%r g{‘]‘.ﬁ%@g Lq%gcgg glr?ﬁ\} g@&e cepﬁﬁglh daﬁﬁpo‘&'ehﬁn( €c l?éy‘P 8éh@ﬁpép’udase

Speci 9.-) peptide fromfty
endopﬂitﬁiasé il gammagernif yesenbiat ab),n 1e‘up3drrﬁmhqp9pt1®a@,t @'[yptaq;e scutelarin,

i G P SRR BT o .7
plasm nB gﬁi Jéc'erétor gfﬂt&n@dpan@feaﬁé eﬁﬂ@éﬁﬁdé‘s@qu Gﬁa!n@ﬁéatug enstase ii, IGA-

biofi’l'mformation. 50 WO 2006/ 014899
spec1ﬁé®lé/nhﬁ}ﬁiﬁ§¢&pﬁd&0 U-plpsmiviogen, Fz@pyatgas\@gombm A, furin, myeloblastin,

semenogelase, granzyme A or cytotoxic T-lymphocyte proteinase 1, granzyme B or cytotoxic

T-lymphocyte proteinase 2, streptogrisin A, treptogrisin B, glutamyl endopeptidase II,
oligopeptidase B, limulus clotting factor ¢, limulus clotting factor, limulus clotting enzyme,
omptin, repressor lexa, bacterial leader peptidase I, togavirin, flavirin. Cysteine proteinases
include cathepsin B, papain, ficin, chymopapain, asclepain, clostripain, streptopain, actinide,
cathepsin 1, cathepsin H, calpain, cathepsin t, glycyl, endopeptidase, cancer procoagulant,
cathepsin S, picornain 3C, picornain 2A, caricain,ananain, stem bromelain, fruit bromelain,
legumain, histolysain, interleukin 1-beta converting enzyme. Aspartic proteinases include
pepsin A, pepsin B, gastricsin, chymosin, cathepsin D, neopenthesin, renin, retropepsin, pro-
opiomelanocortin converting enzyme, aspergillopepsin I, aspergillopepsin II, penicillopepsin,
rhizopuspepsin, endothiapepsin,mucoropepsin, candidapepsin, saccharopepsin,
thodotorulapepsin, physaropepsin, acrocylindropepsin, polyporopepsin, pycnoporopepsin,

scytalidopepsin a, scytalidopepsin b, xanthomonapepsin, cathepsin e, barrierpepsin, bacterial
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C15 (pyroglutanyl peptidase | famly) RXF02161
Pyrrolidone- Renoval of pyroglutanyl groups
woantsoiydoat e pepti dase from peptides in protei RCTAIS2005/026390
3.4.19.3) catabolism C40 RXF01968
leadet popdislaenE, psenivhfineskpsinl plagindpsif6 MetiAK-Prb¥eiflases include atrolysin a,
I nvasj on-associ ated protein, P60 RXF04923

microbi% §B].l,aage§§qg,, leueplysing g@erstﬁ;aép@}l@,geﬁa% ng@@lyﬁlpgf fﬂvelysm 1ga-sp601ﬁc

R R

stroma]yailni henemin AOPmellmeC-(eﬁdopeﬁtldast,l Iﬁptldy\l@ymbﬁﬁdopeptidase
ﬂ& tld 1ec prllg radati o g}%@[otetﬂ I
astaci GHGIREDSing 5 arRE5 R EAREESE RIoUPRYSin PPECRIRY sffermolysin,

bamll@i%fblﬁoﬂﬁ@él‘yﬁﬁscocgﬁkfﬁn' ﬁz&ﬁ 4h aﬁe't@ 1cQﬁetﬁ%h@éﬁe%ﬁﬁé’é&epeptldyl-asp
gp/ pfecursor ependent

metalmen@n@pbdanaQ@mOPM c(otllhgfmasﬂ wilaﬂilnﬁmTBL yoistRxEOSsIB saccharolysin,

racel | ul.ar taI rot S I e rsor (e . .
autolysty Bl i ey o SRIGHB AL PASORET G crARlgaipg drolysin
adam4i9ih, (Ho)/ﬂﬂg‘sﬂin rﬁﬁéﬁ}@ n) BtRepaes b@ih@ol%yﬂnp lophRO)sitt, | Gimerelysin I,

ftsH(ec 4. 24, %allty contr ol ul atory

trimefels uIIesmarfr@lWﬁhbp ysingr gwselypig, Orsyplogbicopmiein endopeptidase,
russellysin, mitochondrial, intermediate, peptidase, dactylysin, nardilysin, magnolysin,

meprin B, mitochondrial processing peptidase, macrophage elastase, choriolysin, toxilysin.
Proteinases of unknown mechanism include thermopsin and multicatalytic endopeptidase

complex.

Certain protease of P. fluorescens are listed in Table A.

Table A
Class | Family | RXF Curated Function Gene | Physiology
MEROPS Homologs
Aspartic Peptidases
A8 (signal peptidase I family)
RXF05383 | Lipoprotein signal Processing of numerous bacterial
peptidase (ec secreted lipoproteins.
3.4.23.36)
A24 (type IV prepilin peptidase family)
RXF05379 | type 4 prepilin This membrane-bound peptidase
peptidase pild (ec cleaves a specialized leader
3.4.99.-) peptide from type 4 prepilin

during its secretion from many
bacterial species. Once secreted,
the processed proteins are
required for functions including
type 4 pilus formation, toxin and
other enzyme secretion, gene

transfer, and biofilm formation.
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Serralysin (ec 3.4.24.40) RXF04500
W0 2d06244890) RXF01590 Serral ysin (ec

RXF04495 Serralysin (ec 3.4.24.40)

RXF04304
Serralysin (ec
3. 4. 24. 48§T/US2005/026390
RXF02796

CystSme Peptidases (ec 3. 4. 24.40) ML4 (|car bo

ntida

Xxypepti dase A

3] 53 g PR LRI am 1) R

b Nnraciirenr. (ec
= rJI OO OOt \\.ov

FO3441 Coenzyne

19 sy NROE9R s Irkelidone- (ec  3.]4. 99.

4.24.64) M7 (|l(eux¥.19.81 nopept|i dase

it ol loant v it ne + 1 hartort all nutr
N L v L4 L4\ "% 20 T " B B Y LI~ e o

t p (ec 3.4.99. - RXF01919 zin
a Sg.sf)( RXFosé@I?S’OW%}EB%‘F??ﬁ dept i dp&

- ReroaDdf b ohitd®y] groups
C_.protease (ec .
L fem p?ygléles in protein

¢apdbblisn). RXF00285

tion

nbﬁgpepti dase (lec 3.4.11.1) M8 RXF

D7879 Aspartyl

M nope pRIXFOSBS(|Gvasidn-dssddiated) | VEO

[ i nopi nel ate
APE  dj am P protein, P60

QY OWwWwoT|w

FOOST1I Succinyl-

RXF04920 | invasion-associated
protein, P60

RXF04923 | phosphatase-associated
protein papq

C56 (PfpI endopeptidase family)

RXF01816 | protease I (ec 3.4.-.-)

Metallopeptidases

M1

RXF08773 | Membrane alanine

aminopeptidase (ec

3.4.11.2)
M3
RXF00561 | Oligopeptidase A (ec | priC | Degradation of lipoprotein signal
3.4.24.70) peptides, and other Intracellular
oligopeptides. Role in maturation
of bacteriophage P22 gp7
precursor.
RXF04631 | Zn-dependent
oligopeptidases
M4 (thermolysin family)

RXF05113 | Extracellular
metalloprotease

precursor (ec 3.4.24.-)

MA41 (FtsH endopeptidase family)

RXF05400 | Cell division protein
ftsH (ec 3.4.24.-)

Proposed role in proteolytic
quality control of regulatory
molecules and membrane

proteins, in yeast.
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3.5.1.18) RXF04052 Xaa-Hi s di pepti dase
wexbBH3&29 Car boxypepti dase & precursor

RXF04892 N-acyl -

L-am no acid am dohyd

(ec 3.4.13.3)
(ec 3PETAB2M3)26390
rol ase (ec

hY

RXF0561
NP2 F

am | y)
4.11

drid. 1f) M8 (3@m nopeptidase Y
convers
recursaﬁ&@o“ Sgrralysindec\u2 (gl ut amy

faml

y) RXF03488

54@%bbpck|ng am nope
RXEQ5817 0-sj al rml V7ol

R&E%O?e
famly
idase

ndopep!
rotein

dnppp f

 Serralysin 64 57) RKF0306
M2 4OKFO1291 Cel |

amly M3/ M37 IRXEQ39

on—proteln
| am nopepti dase
pti dase (ec

in

5 d ycoprot ease

wall |

16 _Menbrane

rotein
bl | wa

OT PT D W—T b W

| endoy

SRXFRIS90 ¢

Serrgysimiseal | oengopept
apfidpse. fam |y

i dases RXF09147

RXF04495

Serralysin (ec

3.4.24.40)

RXF02796

Serralysin (ec
3.4.24.40)

M14 (ca

rboxypeptidase A family)

RXF09091

Zinc-carboxypeptidase
precursor (ec 3.4.17.-)

M16 (pitrilysin family)

RXF03441

Coenzyme paq
synthesis protein F (ec
3.4.99.-)

RXF01918

zinc protease (ec
3.4.99.-)

RXF01919

zinc protease (ec
3.4.99.-)

RXF03699

processing peptidase
(ec 3.4.24.64)

M17 (leucyl aminopeptidase family)

RXF00285

Cytosol
aminopeptidase (ec
3.4.11.1)

Contributes to bacterial nutrition.

M18

RXF07879

Aspartyl
aminopeptidase (ec
3.4.11.21)

M20

RXF00811

Succinyl- dapE
diaminopimelate

desuccinylase (ec
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Deblocking
aminopeptidase (ec

3.4.11.5)

M22

RXF05817

O-sialoglycoprotein
endopeptidase (ec
3.4.24.57)

RXF03065

Glycoprotease protein

family

M23

RXF01291

Cell wall
endopeptidase, family
M23/M37

RXF03916

Membrane proteins
related to

metalloendopeptidases

RXF09147

Cell wall
endopeptidase, family
M23/M37

M24

Methionine

RXF04693
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M48 (Ste24 endopeptidase family)
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Heat shock protein
HtpX

RXF05081

Zinc metalloprotease

(ec 34.24.-)

M50 (S2P protease family)

RXF04692

Membrane

metalloprotease

Serine Peptidases

S1 (chymotrypsin family)

RXF01250

protease do (ec 3.4.21.-
)

RXF07210

protease do (ec 3.4.21.-
)

S8 (subtilisin family)

RXF06755

serine protease (ec

3.4.21.)

RXF08517

serine protease (ec

3.4.21.)

RXF08627

extracellular serine

protease (ec 3.4.21.-)

RXF06281

Extracellular serine
protease precursor (ec

3.4.21.)

RXF08978

extracellular serine
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peptidage | fam|hy)iRXF01181 Signal peptidase | (ec
(d eaves! sj gnal peptides from 3{4 21.189) secreted
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(ec 3.4/11.5) FO04808 Proline iim nopepti dase pi p2
(ec 3.4|11.5) S4342E8erninal pyocessi ng peptidase
e Ty T RXER HAllasspeci 11T protegse (ec 3.4.217-)
RXFO103¥ Tall -sj eéﬁ?c proteasel(ec 4,21.-) SA5
R&UAD7SlaR2 Al earboxypepdidasesd (ec |pacB2 3.5.1.11)
RX@Q?GHS,?Q Penicillin acylase ii (ec pacBl 3.5.1.11)

A otease |V famly)

RXF04657 | D-alanyl-D-alanine-
endopeptidase (ec
3499.-)

RXF00670 | D-alanyl-D-alanine
carboxypeptidase (ec
3.4.16.4)

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

RXF00133 | D-alanyl-meso- Acts in synthesis and remodelling
diaminopimelate of bacterial cell walls.
endopeptidase (ec 3.4.-
=)

RXF04960 | D-alanyl-meso-
diaminopimelate
endopeptidase (ec 3.4.-

)
S14 (ClpP endopeptidase family)

RXF04567 | atp-dependent Clp clpP | Thought to contribute to
protease proteolytic elimination of damaged proteins
subunit (ec 3.4.21.92) in heat shock.

RXF04663 atp-dependent Clp clpP | Thought to contribute to
protease proteolytic elimination of damaged proteins
subunit (ec 3.4.21.92) in heat shock.

S16 (lon protease family)

RXF04653 | atp-dependent protease Thought to contribute to
La (ec 3.4.21.53) elimination of damaged proteins

in heat shock.

RXF08653 | atp-dependent protease
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RXF01181

Signal peptidase I (ec
3.4.21.89)

Cleaves signal peptides from

secreted proteins.

S33

RXF05236

Proline iminopeptidase

(ec3.4.11.5)

pip3

RXF04802

Proline iminopeptidase
(ec34.11.5)

pipl

RXF04808

Proline iminopeptidase

(ec 3.4.11.5)

pip2

family)

S41 (C-terminal processing peptidase

RXF06586

Tail-specific protease
(ec 3.4.21.-)

RXF01037

Tail-specific protease
(ec3.4.21.-)

S45

RXF07170

Penicillin acylase (ec

3.5.1.11)

pacB2

RXTF06399

Penicillin acylase ii (ec
3.5.1.11)

pacBI

S49 (protease IV family)

RXF06993

possible protease sohb
(ec 3.4.-.-)

RXF01418

protease iv (ec 3.4.-.-)

S58 (DmpA aminopeptidase family)

RXF06308

D-aminopeptidase (ec
34.11.19)
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Table |B. Table B O ass Fam | y| Code
honol ggue (subtype) Gene Aspaftic Ag %ﬁ%gﬁ?ﬁ si gnal
T i T PO 7 i O VN PO IR SO
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coJP |protein) | fRénflknipepRiateV| pr epi lin peptidase 1
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fam | y| BXAR4onagamaaed pepti dasgs2ppA ORF F310

glutamyltranspeptidase
(ec2.32.2)
Unclassified Peptidases
U32
RXF00428 | protease (ec 3.4.-.-)
RXF02151 | protease (ec 3.4.-.-)
Uel
RXF04715 | Muramoyltetrapeptide
carboxypeptidase (ec
3.4.17.13)
Ue62
RXF04971 | PmbA protein pmbA | The product of the PmbA gene
({Escherichia coli}) facilitates the
secretion of the antibiotic peptide
microcin B17, removing an N-
terminal, 26-amino acid leader
peptide (Madison et al., 1997).
RXF04968 | T1dD protein

Non

MEROPS

Proteases

RXF00325 | Repressor protein C2

RXF02689 | Microsomal
dipeptidase (ec
3.4.13.19)

RXF02739 | membrane dipeptidase
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Certain proteases of E. coli origin are listed in Table B.

Table B
Class Family | Code Peptidase or homologue (subtype) Gene
Aspartic A8 A08.001 signal peptidase II IspA
Peptidases
A24A | A24.001 type IV prepilin peptidase 1 (EtpN etpN
protein (plasmid p0157))
A24.001 type IV prepilin peptidase 1 (CofP cofP
protein)
A24.001 type IV prepilin peptidase 1 (HofD hofD/hopD/hopO
protein)
A24.003 type IV prepilin peptidase 2 (HopD hopD/ECs4188
protein)
A24 family A24A unassigned peptidases | pppA/ORF F310
unassigned | (ORF._F310 protein)
A24 family A24 A unassigned peptidases | pilU
unassigned | (PilU protein (plasmid R721))
A24 family A24A unassigned peptidases | bfpP/bfpG
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C40 family C40 unassigned peptidases
unassigned | (chitinase 3)
C40 family C40 unassigned peptidases ydhO
unassigned | (YdhO protein)
C39 C39.005 colicin V processing peptidase (CvaB | cvaB
protein)
C39.005 colicin V processing peptidase (MtfB | mi#fB
protein)
C39 family C39 unassigned peptidases mchF/MCLB
unassigned | (microcin H47 secretion protein
MchF)
C56 C56 family C56 unassigned peptidases yhbo
unassigned | (YhbO protein)
C56 family C56 unassigned peptidases c4536
unassigned | (c4536 protein)
Metallopeptid | M1 M01.005 alanyl aminopeptidase pepN
ases (proteobacteria)
M3A | MO03.004 | oligopeptidase A prlC/opdA
M03.005 | peptidyl-dipeptidase Dcp dep/Z2160/ECS21
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VGO, 0OM18Bel Mttt eas a spoiamily MR rpassigas) YAEL/ BEeehpddC
Z01871ECS01781C endopept ildase
(HybD pr ot ei Hfa%%%h@%@%@g(ﬁggﬂgg%% PeP
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endopept i dase (Hycl protein) hycl/C3277 Seri-ne{SHB-
S01. 260 B1598ERhePeaBSElpaPspEdaspept i dases Si|@PB/Z3790/ECS3
S01. 273 protlease Do kt r Al degP SO01. 274 DegQ 389
hhoA/[degQ ECS41 071 44593 S01. 275 DegS hhoB/ degS
M24A | M24.001 methionyl aminopeptidase 1 map
M24B | M24.003 X-Pro dipeptidase (bacteria) pepQ/ECs4775
M24.004 | aminopeptidase P (bacteria) pepP
M24 subfamily M24B unassigned yqghT/ypdF/B2385/
| unassigned | peptidases (YqhT protein) c2924
M20A | M20.010 | DapE peptidase (succinyl- dapE/msgB/C2999
diaminopimelate desuccinylase)
M20 subfamily M20A unassigned ygey
unassigned | peptidases (YgeY protein)
M20B | M20.003 | peptidase T pepT/Z1832/ECS1
572
M20C | M20.007 | X-His dipeptidase pepD/pepH/ECs02
64
M20D | M20 family M20D unassigned peptidases | ydaJ/ECs1922
unassigned | (YdaJ protein)
M28A | M28 subfamily M28A unassigned yfbL
unassigned | peptidases (YfbL protein)
M28C | M28.005 | IAP aminopeptidase iap
M42 M42 family M42 unassigned peptidases yihO
unassigned | (YjhO protein)
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The identified up-regulated genes or gene products can be one or more folding

modulator. Folding modulators can for example be HSP70 proteins, HSP110/SSE proteins,
HSP40 (DNAJ-related) proteins, GRPE-like proteins, HSP90 proteins, CPN60 and CPN10
proteins, Cytosolic chaperonins, HSP100 proteins, Small HSPs, Calnexin and calreticulin,

PDI and thioredoxin-related proteins, Peptidyl-prolyl isomerases, Cyclophilin PPIases, FK-

506 binding proteins, Parvulin PPIases, Individual chaperonins, 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.

The best characterized molecular chaperones in the cytoplasm of E. coli are the ATP-

dependent DnaK-DnaJ-GrpE and GroEL-GroES systems.

Based on in vitro

studies and

homology considerations, a number of additional cytoplasmic proteins have been proposed to

function as molecular chaperones in E. coli. These include ClpB, HtpG and IbpA/B, which,
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Certain folding modulators in P. fluorescens are listed in Table D.

Table D

RXF gene | function Family
GroES/EL
rxf02095 groES | chaperone Hspl10
rxf06767::1xf0209 | groEL | chaperone Hsp60
0
RXF01748 ibpA Small heat-shock protein (sHSP) IbpA PA3126;Acts as | Hsp20

a holder for GroESL folding '
RXF03385 hscB | Chaperone protein hscB 7 Hsp20
Hsp70 (DnaK/J)
rxf05399 dnaK | chaperone Hsp70
RXF06954 dnaK | chaperone Hsp70
RXF03376 hsed | chaperone Hsp70
RXF03987 cbpA | Curved dna-binding protein, dnal like activity Hsp40
RXF05406 dnaJ | Chaperone protein dnaJ Hsp40
RXF03346 dnaJ | Molecular chaperones (DnaJ family) Hsp40
Hsp100 (Clp/Hsl)
RXF04587 clpA atp-dependent clp protease atp-binding subunit clpA Hsp100
RXF08347 clpB | ClpB protein Hsp100
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Certain folding modulators in E. coli are listed in Table E.

Table E

Uniprot

Accession

Uniprot ID

Annotation

Family

GroES/EL

P05380 CH10_ECOLI | 10 kDa chaperonin Hsp10

P06139 CH60_ECOLI | 60 kDa chaperonin Hsp60

Hsp70 (DnaK/J)

P04475 DNAK_ECOLI | Chaperone protein dnaK Hsp70
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pbrecursor Pili Assenbly PapD Pjd

| PREEY A fi nmbrial chaperone yeh(

i nbri al

33342

~
>

P36655 PTEL
Hypo
Asse
P287

prec

oL PR
hot I cal

nbly PapD
22 YHCA ECOl.qhdpej hetical finbrial chaperg
ur sor

Pili

ERRL Y dRaRE chdR d poRindse ECOL
ori al chaperone yfcS precursor

TBreNsop (efe 1 8443 Syotpeiukists 05/ 02¢

hssenbly PapD P77616 YQLH ECOLI

Pili

5390
hbne yhcA

P33926 Hypo

Asse
chap

t REBE_g#IOI]
nbly PapD
erone vral

Wh‘lﬁ%ﬁ%@?@h@gy aqo];qlrbcg@]é Ur sor
;@J"ﬂr"m bidgehdsls pBRELRE). cal

cursor Pill _AssSenbly PapD Ce

Pili

i nbri al

srtain

P77202 fol d
F. T
Fam

nEBEELOLR
able F Unip

y Accessi

h Thiobdisudfidednterghasieq prptein &hSwn i n
ﬁlte%yggrprot | D GO Source Annot at
D OES/ ELL P19882 HS60 YFAST

t]%ﬁﬂlféie Bond
IC%Moreductase

PeptidylGipdlyl cis-araps isorhigatesshock
1 1

protein 60, Hsp60

OO0 oo n

m-ito
LILILBL ¥4

P22257 Mto

vI,.ﬂ.,.l,\ll.é:b P
Cﬁg}h‘g“rl al C

e et 5 lep60  P38910 CH

j

P45523 GCOA:
mto
GOA:

RAKBAPEQOID
chondri al

nterpro M

ERBPHgmipesinytRropl oS Gams, isdHepdso

70 (Dna
BB

protein inport Hsp4

J) P25491 MASS YEAST

PPlase: FKBP type

P39311 pr ot
Heat
PM D

EFRBRASSOLIY
shock prot ei.sn
0448096 Heat>°SRSk protein SSA2 Hsp70 P11

| FKBPRER59 KDel$e i dYEASIY] 6iMrDs9 7 8¢
SSAl1 Hsp70 P10592 HS72 YEAS

PFEase: FKBP type
bT
484

P22563 HS75
YEAS
PM D

YEASTEEBRL

I Heat shock pr ot
7867784 Heat>°BHS3t% protein SSA3 Hsp70 P22

FROCky 1otkBampeBHHl-frolb piF-fransP4 01
ein SSB2 Hsp70 P09435 HS7

Slasis FEBP type
3 YEAST
202

P30856 HS74
YEAS]

YEAS]

SEeb E¢ent

I GOA'interpro SIS 1
I GO 0003754 0ot i n

FRBPky e pepbidyhpsBAdisitiapsifomdPRb 29
protein Hsp40 P32527
Hsp40 P35191 MDJ1 YEAS

2PP8is8 FKBP type
ZUOL
11

P20752 GAT |

PPN PCOLMD

Pepid9l-poR] ciBrhdbdieelsé Alprddapd0

PPIase: Cyclophilin

prec Jrsor— P12398 HS77 YEAST PM D. 8654364 Heat ghock

protein SSCL, H$p70 mtochondrial precursor P3 3
P23869 CRPE| ¥EBSECODN 1| Peid9T-proll PE-trpfisGtoRtefas@BMOl 09, GrRPEase: Cyclophilin

type

P39159 PPIC_ECOLI | Peptidyl-prolyl cis-trans isomerase C PPIase: PPIC type
P77241 PPID ECOLI | Peptidyl-prolyl cis-trans isomerase D PPIase: PPIC type
P21202 SURA._ECOLI | Survival protein surA precursor PPlase: Parvulin type
pili assembly chaperones (papD like)
P53516 AFAB ECOLI | Chaperone protein afaB precursor Pili Assembly PapD
P33128 ECPD_ECOLI | Chaperone protein ecpD precursor Pili Assembly PapD
P31697 FIMC_ECOLI | Chaperone protein fimC precursor Pili Assembly PapD
P77249 SFMC_ECOLI | Chaperone protein sfmC precursor Pili Assembly PapD
P75749 YBGP_ECOLI | Hypothetical fimbrial chaperone ybgP precursor | Pili Assembly PapD
P40876 YCBF _ECOLI | Hypothetical fimbrial chaperone ycbF precursor | Pili Assembly PapD
P75856 YCBR_ECOLI | Hypothetical fimbrial chaperone ycbR precursor | Pili Assembly PapD
P33342 YEHC ECOLI | Hypothetical fimbrial chaperone yehC precursor | Pili Assembly PapD
P77599 YFCS_ECOLI | Hypothetical fimbrial chaperone yfcS precursor Pili Assembly PapD
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m t ochondrial precursor, M3E1 P14906 SC63 YEAST
GOA: spkw Transl ocati on protein SEC63 Hsp40 Pl1l6474

WGRW(&/OYMT GRP 78, BIP, Kar2 HSp7O P25303 SCRCTNIB263/026390

rnt av oy ~  Pya

GOA f k=te Hsp40—P39161
P28722 CAE - %_E&%;I- ‘g%%g Ftéca%flna'lr% erone cA ccursar G%fi\Assembly PapD

P77616 2006/ (MGIRORCOLI/ | USR606/ARGARTD] cm&aﬁycjﬂ{@ﬂecﬁfﬁﬁsmiﬁ Assembly PapD

Nt ArnerkA LI nr r\f n| P201 02 YD1 VEACT

P42914 & ; %IE]F%O%] }{)E)P tma fim ﬁ'a ﬁhapé;‘é‘%%\é-gl WOVEE#’ Assembly PapD

QA i{nt er pro Hygot het | cal 41.0 kDa protein in Hsp40

CEGL-LSOH1 | nterdenic—regi-or—P53940 YNH/ YEAST

GQA interpro Hypothetical 58.9 kDa protein in Hsp40
rtain fofdYhetimimlatbrd OF € ORRE eGBLQR i BBRAE SSH YEAST Sec
Certain s.Px %}monea fot e‘?ﬁgﬁ?&of’% Fsp70 - P36016 LHS 1 YEAST

GOA: spkw Heat shock protel’ﬂab‘lé)FhormI og Hsp70 LHS1,

SSI 1,2 YHVA PM D: 75 Heat shock .
Uniprot "ot & g&%‘%}woml og%s?‘-r“/’o Yr‘fﬁé’é’g‘%‘%ﬁmpllo/ Sse P32558™

Accessn¢£78 YEAST PM D: 10480867 Heat shock protein honol og

GroES/égEl SSE P32590 HS79 YEAST Heat shock protein honol og
E2 SSE Hspl00 (d p/Hsl) P31539 H104 YEAST

P19882 GOA: HiSte r{fiiAS THe aGO4 htetdprepr otiéanshodidprbisipl 600 P33416 Hsp60

HSP7 YEAST GOA: spkw Heat sh Hspl GO

m t ochondri al precursor P38 nglg) %&%&‘\}%ﬁﬁ GAinterpro
P38228 M t 0@R6AFEAST c| @XAlintkmproHs pI Ni®chetvhip behapraontTXM Ena Hsp60

Heat t 105 81
P38910, o Cﬁ'ﬁe‘;’@%ﬁﬁt ORI ﬂﬁé&a@%"fe%"%ﬁmses e

YEAST GOA:interpro Probable @t@h@ddah subunit 3
Hsp70 @gﬁ&bdl n Q4493 PFDS YEAST GQA:interpro Prefoldin

it 5 Prefoldin P43573 YFC3 YEAST GOA:interpro
P25491 Hy poVeiS_Y&AST 1. GOk Daterproot eiMitpahorig ybldindmp@TE2- FIRgp40

i ntergeni c regi on P46988 PF 5(193, Spkw Prefol din
subunit 1 KE2 P40005 PFD2 ?’%’A% spkw Prefol din

P10591 subuliSf1 XYBLX  PMID:9789005  Heat shock protein SSA1 Hsp70
P10592 HS72 YEAST PMID:9448096 Heat shock protein SSA2 Hsp70
P11484 HS75 YEAST Heat shock protein SSB1 Hsp70
P40150 HS76_YEAST Heat shock protein SSB2 Hsp70
P09435 HS73_YEAST PMID:7867784  Heat shock protein SSA3 Hsp70
P22202 HS74 YEAST Heat shock protein SSA4 Hsp70
P25294 SIS1_YEAST  GOA:interpro SIS1 protein Hsp40
P32527 ZUOI1_YEAST GO:0003754 Zuotin Hsp40
P35191 MDJ1_YEAST GOA:interpro MDJ1 protein, mitochondrial Hsp40
precursor
P12398 HS77 YEAST PMID:8654364 Heat shock protein SSC1, Hsp70
mitochondrial precursor
P38523 GRPE_YEAST GOA:interpro GrpE protein homolog, GrpE
mitochondrial precursor, MGE1
P14906 SC63_YEAST  GOA:spkw Translocation protein SEC63 Hsp40
P16474 GR78 YEAST GRP 78, BIP, Kar2 Hsp70
P25303 SCJ1_YEAST  GOA:interpro DnaJ-related protein SCJ1 Hsp40
P39101 CAJ1_YEAST  GOA:interpro CAJ1 protein Hsp40
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P53900 PFD4 YEAST GOA: spkw Prefol din subunit 4 KE2
P52553 PFD6 YEAST GOA: spkw Prefol din subunit 6 KE2
wokpB® 1802829 HS82 YEAST GOA: i nterpro Heat shoe&T/US2005/026390
r ot ej P -P15108 YEAST GOA:interpro
PAS3SP o ?ﬁ%gﬁﬁéﬁt@%% % Hp PRS2 P06101 Oy Hip40
P3910YEAST XODA: SPAST Hs@OA:interprhapeXdfepr@eio37 Cdc37 77 WHsp40

006/ 05/02639 P3331 YEAST
Ps256600 < KA Ty RSN TOR GEVEh supBPRRar 1D BRf e o gl
STI1 YEAST PM D: 8972212 Heat GH®cROP1 ottegemicSEidn
| nex, 5 X YEAST : W xi n._hopol
P5394§):?ec uygﬂ{&lﬁéﬁixi (gék(]f/? 650l | %@gﬁ%&%}gﬁaﬁrgtg%ﬂgx%pm
P12612 TCPA YEAST GOA: i nt er priPMI-bEH]listergpriotegion 1,
| pha - p60 subunit 39076 TCPB.Y.

P3835%0A: i ﬁglgf*pg%A -conpl ex prot eiér:%;c il,XtyEJoente grosl?ed%gcﬁr%qogr CP- P,Spm
P36016is p60 LHRBYHASTT CREOXEAST GOA: Heat shopht mrofEinCidripelog Hsp70
protein 1, delta TCP-1, Hsp6 bugi.t P40413 TCPE
- YEAST GOAlinterpro T-conplex protein 1, epsilon TCP-1,
P38788&1s p6 0 YERMK YHASTP3ENIITY. 1 0GRS5 Y ERSTshGtproteineiOfhomolog Hsp70
T-conpl ex protein 1, ganm TCRs 64HspGO subuni t

P42943 TCPH YEAST GOA i nterpro T-conpl ex protein 1,
Hspl1@iSae subunit TCP-1, Hsp60 P47079 TCPQ_YEAST

s =C ) ei t.het a. - 6
rizss 00| PRSE RIS, OIS AR S el b b s o8P0 Qs
P3259pr ot eHS74. YEARTa subunit TCP- HeaHgp80pro®mdioiolng S5EZi SSE
HsplOﬁ?gﬁrzl?s&TBCA YEAST GQOA: spkw Tubul i n-speci fi c chaperone

n specific P53904 TBCB YEAST GOA: spkw
P3153Fubul HA04PpEAST ¢ GOApeeprre B havsheclnpreeamcliOfii ¢ P466 HB3p100

1N2 ﬁ%ﬁ?ﬁ,ﬁ%ﬁsp Tubul i n-f0l di.n f or C Gn2
P3341§r otein specitic é%(fgg“? cl NII%? %(p%gtgucﬁgh-fol di ngHSploo
cofactor D Ci nl protein specithitwhorfdg8IGBetuR&C2 YEAST
@A‘:SM&(T lJ4-n-£Qaldi.ng cof 0 P, otein
1)38325peci e 143%'28 {&@é’én ST %&Q%B]%vnva J%{é? ot ei n, Hsp100
m tochondrial protein specifidchapepmeMEXbr Q12287 COXS
Smaﬂ?%@%}o%)ﬁf&gilﬁ\s/v Cytochrone c oxi dase copper protein

P15992 HS26 YEAST PMID:10581247 Heat shock protein 26 Small Hsp

Prefoldin

P48363 PFD3_YEAST GOA:interpro Probable prefoldin subunit 3 Prefoldin

Q04493 PFD5_YEAST  GOA:interpro Prefoldin subunit 5 ‘ Prefoldin

P43573 YFC3_YEAST GOA:interpro Hypothetical 91.4 kDa proteinin ~ Prefoldin
STE2-FRS2 intergenic region

P46988 PFD1_YEAST GOA:spkw Prefoldin subunit 1 KE2

P40005 PFD2_YEAST GOA:spkw Prefoldin subunit 2 KE2

P53900 PFD4 YEAST  GOA:spkw Prefoldin subunit 4 KE2

P52553 PFD6_YEAST GOA:spkw Prefoldin subunit 6 KE2

Hsp90

P02829 HS82 YEAST  GOA:interpro Heat shock protein HSP82 Hsp90

P15108 HS83_YEAST  GOA:interpro Heat shock cognate protein Hsp90
HSC82

P06101 CC37_YEAST GOA:spkw Hsp90 co-chaperone Cde37 Cdc37
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chaperone P40202 LYS7 YEAST GOA: i nterpro Superoxide
di smutase 1 copper chaperone Q2774 SHR3 YEAST
WO/ 018864255 Secretory conponent protein proPeTms2005/026390

peci P 1] aso
o e R R oy
PlS705YEASTS]HL/_IEN$W321’MWa&9Mlar HeRabakassanBlIl protein
Calnexs ecific protein VMA22 78 WD 2006/ 014899
xff‘gill US2005/ 026390 P38072 SCO2 YEAST GQOA: spkw SCO2
P2782%r ot eCALXWEASh oA gikwpr ot eCalngprborhglog prearwor sor  Calnexin
253266 SI.TY. PM D: 11389896 SHY1 protein protein
Cytosog pééa?emmn%i(%%m YEAST GOA: spkw Vacuol ar
P12612 r ansPORA SFEASTap &intetprpr ot &raemplsapiotdie 1, 2R38958 PTHOP-1, Hsp6od
YEAST PM D 11498004 PET100 %5% ein, mtochondrial
protein specific precursor Ssul flde Bond | soner ases
P3907631796]7C]?B)_IY_1*¥548TG12Mmterar¢157§&znlpb@1pmtmn dlibstalsphuge  TCP-1, Hsp60

rour 52485 A L BB D SSHSBS RIRTEIYE 220 rcra, e

i sonerase EUGL Disul fide bondulzpnﬁecur sor oxi doreduct ase

ru SRR RN SRt g0 Sty

I\/PD2 YEAST PM D: 11157982 Pr etbwinh di sul fi de i soner ase

P3907 OXi dor e%guc ase %ngr%&ms$§&§féﬁ%f %%é%gnf% TCP-1, Hsp60

Endopl asni ¢ oxi doreductin 1 Bitswitfi de bond precursor

P4294§05|Cdé¥§P Ty p?ﬁg el n&&[)asePél{ %%@%EA&S%M“ TCP-1, Hsp60

P4707PM D: IOEUJGEHSTI'NQQA spepiof i ¢ Tronpbx pydimdehaih sul f i d€CP-1, Hsp60
bond (EC 1.14.13. (Fl avi n- ?D%]g endent oxi dor educt ase
nonooxygenase) . Pept| dyl - pro cis-trans isonerases

P39079P14 8 3PCE REARTAS G@0ATt¢rproe r prTszoﬁebzc ipehydin pragtayppbunit  TCP-1, Hsp60

Pmtelﬁ_b%ec]f{cans PPl ase: isonerase cyclophilin Cyclophilin

P48606 TBCA_YEAST GOA:spkw Tubulin-specific chaperone A protein specific

P53904 TBCB_YEAST GOA:spkw Tubulin-specific chaperone B protein specific

P46670 CIN2_YEAST GOA:spkw Tubulin-folding cofactor C Cin2  protein specific

P40987 CIN1_YEAST : Tubulin-folding cofactor D Cinl  protein specific

P39937 PAC2_YEAST GOA:spkw Tubulin-folding cofactor EPAC2  protein specific

P21560 CBP3_YEAST GOA:spkw CBP3 protein, mitochondrial protein specific
precursor

Q12287 COXS_YEAST GOA:spkw Cytochrome ¢ oxidase copper protein specific
chaperone

P40202 LYS7_YEAST ' GOA:interpro Superoxide dismutase 1 copper

| chaperone

Q02774 SHR3 YEAST PMID:10564255 Secretory component protein protein specific
SHR3

P38293 UMP1_YEAST GOA:spkw Proteasome maturation factor protein specific
UMP1

P38784 VM22 YEAST PMID:7673216 Vacuolar ATPase assembly protein specific
protein VMA22
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Al Cprl / Cypl [ CPH1/ Sccl P23285 CYPB YEAST GOA i nterpro
Peptidyl -prolyl cis-trans PPl ase: isonerase
woyaleopdiobi n Cycl ophilin Type B/ Cpr2/ Cyp2 P25PC9/USXPB&026390

YEAST, et pr i dyl | .Ccis PPl ase;
1)3807% som?@@@%y la(\’(‘,\/cl opwﬁmt §p%1tt°r° &?]n ]hond Pro em specific

P25334 CYPR YEAST GOA: i nt er ppeeckegt | dyl - prol yli

rno {6408 PELSE S b RIEC SRLSERS CYOLOD | 1 prn i

P40046:| s-t Vaas_ AMSB e GOAspley ase [YaOyqip/io@ppbri@yrbipepiné i nprotein Spemﬁc

T Y T e g —

I somer ase CPR6 Cycl oph| l'in Typeus®47103 CYP7 YEAST
942767 Peptidyl-prolyl cis-trans PPlase:

D‘S“‘fdg/kﬁ%?gsg‘é‘% oycl ophi lin Type P53728 CYP8 YEAST |
P1796TG0A: | ADENASTPe ptHMI: 3 HIQ| Priten tisalfide Bétherse: Disulfide bond

GOA [ nt o1 pro Yp1064ch PPl aselRGyBlophi 11 n Type paofiforeducase
P32474KBP_NEGSTYINY i rEMIDpT1d STHS 0 Frdseindisnifidpisongrse EUGL  Disulfide bond

PPl ase: FKBP FKB 1/ RBP 1 Ty?)etﬁ)t%grdjz FKB2_YEAST

GOA: i nterpro FK506-bi ndi ng protein 2, FKBP- PPl as
Q1240FKBP MPB1_FEBFT 1 FIMIEKBI 57RPRDiSnke lm&%dMPKBS_YEASPiSUIﬁde bond

QDA i nterpro FK506- bi ndi ng ng’%c protein PPl ase:

FKBP FKBP- 70/ Npi 46/ Fpr 3/ Type 6205 FKB4_YEAST
Q993160A: i NTP@ZQYEASK5WEZI’I](157‘R§ZDIP®¢'£€H disdliiE@RdmeRicddBD2 FRBRlf1de bond

-FI;ZPSUI Fﬁ%?'spgssﬁ/l_lsgsraneou ﬁ%‘%ﬁé&g E}ra? slt gr |P E I 388X1doredu0tase
Q0310P27 6 9FRABOIEAFIAS PMIDAIGSHKAG Amdomasoncecmdorerdutmhondr Daslulﬁde bond

_ oxidoreductase

oxidoreductase

joct Brecureor PesiS: VG JEIRL GPELTHETI. | anres
i ntergeni c regi on (Endoplasmic oxidoreductase
protein 1).

P38866 FMO1 YEAST PMID:10077572 Thiol-specific monooxygenase Disulfide bond
(EC 1.14.13.-) (Flavin-dependent  oxidoreductase
mMonooxygenase).

Peptidyl-prolyl cis-trans isomerases

P14832 CYPH_YEAST GOA:interpro Peptidyl-prolyl cis-trans PPlase:
isomerase cyclophilin Cyeclophilin Type
A/Cprl/Cypl /CPH1/Sccl

P23285 CYPB YEAST GOA:interpro Peptidyl-prolyl cis-trans PPlase:
isomerase cyclophilin Cyclophilin Type
B/Cpr2/Cyp2

P25719 CYPC_YEAST GOA:interpro Peptidyl-prolyl cis-trans PPlase:
isomerase C/CYP3/CPR3, Cyclophilin Type
mitochondrial

P25334 CYPR _YEAST GOA:mterpro Peptidyl-prolyl cis-trans PPIase:
isomerase CPR4/Scc3 Cyclophilin Type

P35176 CYPD YEAST GOA:interpro Peptidyl-prolyl cis-trans PPlase:
isomerase D CypD/Cpr5 Cyclophilin Type
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P28707 YKL7 YEAST PM D: 9632755 24.1 kDa protein in
VMAL12- p23 / wos2 APNL intergenic region P38932 VP45
WOBABH1RY D: 11432826 Vacuol ar protein sorti ng- PEECS1005/026390

P5369JM das?ﬁg—%&e W@b ?o?%ﬁlﬁ?rggll\l pif ¥EAS;I- h(eSOA B

process includes changi ng expsoesgis©0PRé the identi f Ceclophilin Type

S R N A TN S G T

reconbi nant cell. After i dentidoidetaa¢ C¥R7 of one or noELgclophilin Type

R I 5 S T S B SR L

or gene products, although iisertisé CEHS as Cyclophilin Type

p-re ed, ma t .be avai e for nodul ation
Q0277§ecau§§i7a/go YO 2R IR Pé@%é‘é‘bos/ 026390 they af&®
essential to the cell or are known to affect other Cyclophilin Type

rons ! CCSFRED A TR bRl O g s

exogenous gene or pronoter elFERMBRIN the genone oflype

raae ), RS OASABRT ! SRRSO B e o

protein, or by deleting or dils/kiBP-hf) FKBIeRERDI Type

o DO by SHSEE 0B SR AP SRISEHSET g

be altered, thereby affecti nFKBParEspit@Fpdh and/ or Type

L L T

i nsertion ("knock-in") techniques. Additional gene3ype

or a i ro n.or reg 0 sequence t hat . .
P2269¢pdul gggﬁ%&fan@@%%o %S%:H e(Xxﬂl%t?ng sequence gglﬁse' Parvulin

al so be inserted. Reconbination The genone of the Type

st cell. expressing reconbi nant protein or peptide

Mlsceﬁa&ﬁo‘ﬁé’ooﬂiﬁ&f‘(’gﬁgﬂrﬁfﬁa a genetic targeting event, which
P2769Tan baBOY YRAST t i @DASpkw econtABElL protain, ftochomkahpl e ABC1

honol ogous reconbi nati on. Horml gjgous reconbi nation

refers to the process of 8nbi nati on based on
P53198€q uen’GBSth”DgyGoMimﬁbmgouﬁypememdal Za8 klenprpteinrin t s Hsp20

site- specific nodifications d gggenous genes and

thus novel alterations can be P%&gen}’? &%
P2870PENONTKLATEEASEP BMITH96307 559012, lrlmaqmiematvmms DNAp23 / wos2

strand exchange, which involv Agfﬁ‘}l a| rin a

duplex with at |east one DNA W& %lﬁfﬁgoﬁll ng a
P3893z0npl ¥PENIYHAST SERMENTE32826f Oradudsr protéie sordnk-at e SEC1 like

reconbi nati on structure cont al n| n heier%jupl ex DNA

(see, 20 for exanple Raddi ng, toh Ann. Rev.
Q1201@enet MGl YHRST W:GA:splat. No.M#élladkB8, 274). The

het er odupl ex DNA can take several forns, including a

three DNA strand containing triplex formwherein a

single conpl enentary strand invades the DNA dupl ex
Geneticpgandpulaion 5| | Genes and Devel opment 4: 1951 (1990);

Rao, et al., (1991) PNAS 88:2984)) and, when two
In step i), the process includes changing expression of the identified compensatory

gene or gene product in the recombinant cell by genetic modification to provide a modified
recombinant cell. After identification of one or more up-regulated genes, proteins or
metabolic processes, the genome of the host may be modified. Certain genes or gene

products, although identified as up-regulated, may not be available for modulation because
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10

20

30

conpl ementary DNA strands pair with a DNA duplex, a
classical Holliday reconbination joint or chi
woebtnwsoiarve (Hol | i day, R Genet. Res. 5: 282 (p@BAKL005/026390
n form _or doubl e 0
they arenal b Sitsodh STBRIPRTE f ShpctRHaEPERses it mag e cfggntial t

theceugﬁ,]g@glsﬁpZ filed Sep. 4, 1991). Once forned, a
het er odupl ex structure can be resol ved by strand

Bhe gkuoges may be modri?mdg}y inglydingan eapgenghs EENSATPrYROLSF elgrment in

i nvadin str L ce ie
e o) 59 BEAGH UL B BRISEILOL P B RLA My o an
1dent1ﬁ&l\@eﬂébt§|p€®’ducé\|rﬁlﬁﬂﬁairlp‘¢(§ibm, oﬁb)3 Belhﬁﬁgéblodimbﬁng Stgénmbmlemoter
can result in gene converS|on wherei n_a sequence of

elementg jpr .hy\/r@éw@g ﬂset saRAeity of ¢ EERe fePradyoe BRINA &EiRsPieH: Bhggenetic
|
code oL 160 frElnf RIS (RESE RN ¥ p Gy el

throughl esvbstitufton, Jle]hnoﬁ/\/ {“EyockMNawy’ )Yocdesxp‘ﬂeéélqn dro pmsbrtloat (8knock-in)
oty o S g i T b ARy Sl e ot
& &8 418 & ﬁl%&gador by the

uanﬂmﬁgaﬁanls%§§?% ?&ggﬁe conversion, formation of
Remnnpg&%;oduplex DNA at honDIogoust paired joints can

Ser ve to transfer genetic sequence information from

e.to another In h

388 ARPms Pole bi U RS g o iPTRRE #R0Eim, gr pepride can be
modifidd"{R9% defétid ﬂl}%tl@g &ich® Wiich én gRNBYEndehtitn 60 RécaindEnation, for

subst anti ally honol ogous DNA sequence. |n ngn

examplp dippIclegais TecqmairiaRsion. oHomolqgoss Fecpmbiasign felesh o fheeprocess of
DNA récﬁﬁ}%@ea[@%n%cf t%%{@{ Hl%iog@t }?om&Bg@qung‘ialﬁblﬁﬁ% ‘f‘r?nts site-

enone ere at one ge nu
spec1ﬁ@ﬁlo@ﬁic&ﬂiﬁnsah endlaxeabusogenes dndnliod ﬁbv&ifaltﬂﬂﬁem&aﬁd&mmghmered into

a genorg @%iﬁﬁ@g@h&%@g%&g&%ggﬁ B\ b gy Which involves
a pam{% OW BRI RiRd Rkt %eaDN@@ Rfrhid %Qntaﬁlﬁ%gﬁbcgmp%%mentary

the“construct can 1 nclude at | east
sequendxpto fBﬁn Iap intdthedimte feOotnpinafién &pjctiir® OontbimingSiGderbduplek DA (see,

for exagpleolidbng & McHSR Ditlis R (G eRd o Aeiics 51 o Mich88APB. The

heterod\t{ﬂfek O ACQRShILER b0 T&rﬂ%afhchﬁhﬁg] Y Uhrs@ DNA sHEAE ESHtATRG triplex
e extent of honol ogy of identified DNA sequences,

form wherein asmgieocrormxlampmt@ry sthaed smf@ée@fhet BPNA d@éfm (Hsl@,hsl et al., Genes

ond D AR, oot ST AN ¥ L) T hen o

complef{¥@tar OIA Niraddd pafr Sitht HON Al QTupldk] @%l@s@@memmduy trécombination
ot her  sequences. The targgglrua DNA can i ncl ud

joint orsehy gametare; (lofidayhRpiGensiy 831 (1964)% eyeiore, 01‘ p éﬁl@e-D loop
“Dlagnoréﬁcr:e &3 3%3&01%68#5%&??2%0%%%9&& *"’Ut:ﬂ $er. No. 07/755,462, filed

cor i'de uence I n t genone

Sep. 4, 1001 X i®tte f’crﬂ@edsuhsﬁemampaklsuummmmbe rsmmmmambmmge and
at | east about 95% 97 20 .98% _99. 0-99. Sé 99. 6-
exchangg, sodloakallparpostion phan yadipg DING sRandis sPhesst %aecmlent DNA

seqy p h
duplex’n% i ‘f‘catreé % the grtggti ﬁﬁ%&%ﬁﬂ an%@ggﬁpgehtl [ edatwely’

heterodDbl’ésx gaphsd ane rsiuitemcgmﬁ @hveNsna twhieess ta segoertce 1df, ar @yvading
50, 75, 150 . or 500 bas rs that. are 10

strand 1Sd€ﬁtsi<md forh sNARCEN AERiEE %aawpblé of é‘%]isﬁ?r@g‘ ﬁ? §ases using the

invadinRahy o DRGIAC W6ARLSI EAGRO8T) 185iH S8 ETohn Wiley, New York, N.Y.;

Lopez, et al., Nucleic Acids Res. 15: 5643(1987)). Whether by the mechanism of breakage
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product. The honol ogous sequence for identifieding the
construct can have one or nore deletions, insertions,
WO uhsn489p i ons or conbi nati ons ther eof desi gnedCTWS2005/026390
.di srupt ctlo the result ene rod .
and e TG A RBRU N B! B ISGPATF ol GRS R AOD PO RNA o

homolcsgouay paRbEfHRP b SRV traeRe géﬂéﬁe deduRnéLindiriatibh &8 one DNA
th the upstream sequence of the identified gene. 30

mobmﬂmﬁng@ﬂsﬁe can al so be nodified using insertional

g_tglhrgfri ?O%Sué fEcBHl'bﬁlaﬁgP C{ﬂé %B Lmr%%tqgﬁéke ﬁlgé}?‘ﬁg F\)ﬂ?lnaﬁlﬁgfllt{eéx%%s into a

guenc

site ingehze g@tonptk tﬂﬁat édmtaiﬁ |aombsf5ht1slly meatoldgons CANAeis¢dience. In non-
di srupt the geng by inserting a separate_el enent, or

homolqgei\(AraEHOES St T "bamtesHons thenicgming ONWA giiegrates not at a

homol B8R Pt b, SA3EEL NS 2Rsabe T RL B, POR URE upiter WPpotentia

locationodA ngnfber of papiesst describet the asgaf idnoalbgousstrorssinationsn oimmmalian
as an antibiotic, or for growth in a particular
nmedi a, for exanple for production of an essentia

ardrd9s ¥ehéructhBard SQ PEpatd £t BndI8gsRAcbdBBinBN ot 3€ aOldentified
transposons, which are genetic elenents capabl e of

locus. Usisdlys the gonstrust ¢a@sn¢lndepatdk@t yobe, i@ebm&@:bpb% hlacﬂﬁ)dm g6rbp, 100

. sop B RRR B QTR B0 5O LATH W, 5 B  puenc

homol%&x? Wsth thSRRAfied Weudaw fﬁid}hb QbEdidi@stichs chiPBo vafomm in determlmng
seudononas atl antica 116 from Streptomyces an

| S
the extpigogfohampalagvrt mn&ﬁ%BMﬁwe@cesswbsaSb@rru EgEple; éheo@ze of the
1dent1ﬁoe§ \{&hle’e ?\;azllilﬁglhtt S%E‘ agﬁcte's Orglaggg &ﬁi”f&ent%bl tgﬁlg ofr?gsl'b%eF Qgents at

the ideﬂﬁlﬁiﬁi‘lotﬁs&hﬂﬂb@ﬁﬁﬁlaﬁt}! chgBe idengfidibseqtidiee Sv1@-bthmmqtmﬁcesn d
of transposgn and the identified, 10 sequence;

dihsglargeting PR Asrelclidera seauehss e HdES PI% Syb%wla y isogenic
s GRLEGEA Ly DRROS Rt ARG IRAAER Lhiclh in
genomgdmbe alddyfied Hhaghbstamialy istigehic rsgquemcs tamhel akleaktaabget 95%, 97-

RN Y R DTN T O

(excep‘i fYele kirdd biRBhd hegAeaRsP rTheht‘ﬁfgéltlﬁ% PNA Eﬁ(ﬂ aRfidhitified DNA

I ncorporating a genetic sequence encoding the gene or
can shdro stybigheseofi DNA attlpast gborsn®, BY, 3 SONBS.nEM0 @rd00) hase pairs that are
100% 1 not her enbodi ment, a pronoter is inserted into the
°§ to enhance the expression of the identified
SIEH&GDNTA RemguesUen bé dasisddatodhddifgnhe ndBfdnousd identified gene
process is provided for decreasing the expression of a
product. d dieiHonmedogsais segience deridepfieding ¢on§9u¢te<@@nlwa #Mp gl more
deletloﬁ\é H&eﬁ@)@s,?%%% téﬁ%r% aﬂ%bmlbg-l ?Plggr t@%{eo? eé:HeH'%@td srupt th%fu\x}%tlon of
the resaltaﬁp@hatfﬁ’oﬂmﬁltnodmd embbdineel, [the Faltéx&tioﬁ&ab&)eathe insertion of a
reporter gene such as a resi stance marker or an
Selecm@@ﬁéﬂﬂﬁs@“&eﬁl@‘@t ngealng flame Wiy drccupstipam seqisars of theridentified
a genone through reconbination. In yet another
enbodi ment, a copy of at least a portion of the
IThergehdne dag else bt haddifiaisusiecinsertivad] édletibn.ofrethiy emiodément, the

| ocati gns |s inserted into the genone throu
genomg dg dngsiifed bynrecomaingg at %auv@ﬁsmo eogeneibay &ﬂwaflrSr gehg product
formatggn eﬁﬁt@ﬂn%?ﬁon enr gﬁﬁeradlﬁﬁgt[ @ rbai ﬁﬁemgtaetsébaﬁag& Qi&fnt, or

nmut at ed gene can be rendered | nact
removeaat ésgéritial pemiobef thedyechat Boor(esintiodimentcthe aissedionnal deletion includes
decreased), or the nutant protein can have a

cells.

gene.
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different activity when conpared to the native
protein. There are strategies to knock out genes in
woaotemisa9 whi ch have been generally exerrpl i f PET/USB0E026390

imserticf ol gFE SOHEE 7 JRLHRES EBREAITHTRGUSO i bf-ppY gnbiotc,or for

growthlif 8 ipSHRABE naNRe fdrex8mpRTBE Siolihdtibh-of Belesyeatigiainifio atie.
transforned via 30 conjugative transfer, chem cal

thhgerenerean A by medlé?@fi rbéip‘é‘? af respemusHYlEeh aw gepgtic elements

crand gy AR 5, 9l Yoo o

homolc!gbugteﬂomf)lrfaﬁ@ﬂl | TehbmBonssesnlindsdd, fier exegeleaThn? én pl @diyild554 in
replication (t?lz ori V. locus) is_excised an

th
S. aureps kaf WL iarapggiiasts, 19697 érom ﬁ%éamaw ‘Hg’r”F’F‘F 35116 from
I c [
s EEDEOTS0 kel AR AN B8 BR1 AP OON: o
transpokiimn Yiorlkde dBedvdgSpf thagnd 88the\@a8906s10tba8eld 3' OH; strand transfer, in

PCT/ US2005/ 026390  Har, Labor at.ory Press
which (YERRORAS PRE OBty SOPL e oL i Tpasnrhand fhgidagtified

sequenée; BWa si@R! dt@@&mest&&ﬁ&klan %@tl&@td@a@i -a AVhRHAt linkage of the
transformation, the cel I's are plat'ed onto e.g. LB agar

transpogbratoethe mntlﬁcd\Dh@% t Flee laqyptwmn@teefoamd by anspesageisgenerally

touehfiShediRend bt g et o Bt D PpeSE e poH G emymes.

llﬁldﬁé g@bedithent, A rbcds€ GirbViaad tooicreasetht 1&Bnyflgidentified gene or
anpness, et al. (1997) Ml ecul ar, Genetics of

W
homolqgye ﬁlaqrw DYABeATARRHRS 2 @@etmgmmné% encodingrthe geresorthgmalegue into
the geﬁc{}ﬁcﬁ %kalteh iﬁgtl(.t)rh © Iﬁ NWlofifer Iﬂ&{{e Qtpyrbﬂltb%r 8 qﬁ&%@ MHto the

ogous ‘T ocus. urt er anal‘ysis of t
genomeald Idnhﬁtdecﬂleesapﬁésamh afethesidentifiedr péne dbh abmbhgue deBi & esdparate
gene knock-out -has, qQc urred at the desi red fs
embodléneélt PHPIofiessy KoBkovidep exm,psspn oba 1&}’[} }gg gene or
4891k tﬁant Ny rRaeh i
e A
sequengr fhaterxodesea ddferem ecne, oviacht d:mxthdvy karsemra'esfumltoml idéhe tdleor can
DNA r egi on. t hat s used, for the const n _of the
be a regRufis SR BB RGBT B AeASLS o it ene can be

inserted ﬁﬁ@hgbﬁ@n@{ Qﬁﬁﬂﬁﬁ&’t‘ﬁﬁ} IRYEE Bfothdtlenffeffiment, a copy of at least
anplification o he DNA fragnent with the correc

a Portnm czfethcc tlehofiedigdng ttzwhas b@mnen@t@teéraé P& pBmAtd lloca,tmns fisyinserted into
t he ene kn t urred t rrect
the sencdfs e APRESBRG o7 o "ERvARSEERE otne' EnERK] Gl con no

encodeQd pilokgn, rtﬁ*%& pﬁ&éﬁﬁtdhtd@deﬂcbyﬂh%&ﬁﬁta&ﬂr hé ce@Be tré}ﬁi&rdﬂemactlve the
anal yzed e.g. SDS polyacryl am el

activityp¢asc q@gﬁ@g‘@é, (§1th63.;| mggaﬁqd OR! degreaS(eQ);@g) ppptart peotgiggan have a

L#R al. Cold Spring Harbor,
dlfferelﬁea%ﬁg’pkﬁ&tﬁl@baépr I'n %Q{Zé %&’l}@%&bor atory Press). An
alhémr agt strategits td Gngelneunigends e bactétiCkhiohithave HiBﬁnug@lerally
a tenperature-sensitive replicon, such
exemplbfmm ?&54 i OBF TPeHAdP |010615taegegl@ﬁate réﬁﬂment into a vector
contamétﬁgﬂ laﬁt?d]otuﬂ sitancé é% Qe g i3’ Oﬁaﬁﬁe £&fs are transformed via

erating deretion repl’acenents in
conjugdisehrangtdr] ahemidal tﬂamsfonahtlcﬂf oBaaidscﬂznopoiaugy Pngilen, : et al. (1984)

Advanded Mg (hetits Yk ot ISREDEIE Boai GSBnSpringgr Verlag), an
origin SYAERLQEON SuSEAUGR ng%tgtﬁfe Jﬂﬁﬂn&’ R?lt er&ﬁ@@ortf’%@ﬁ@%&ﬂi&d and

sensitive for DNA replication nsft or mat’i on of
the rerrtdmang) [DaéAvifchgmend ist tedigatgopandpmiretted (Bambrooikt eli &. (2968) Modecular

cloning:f JihsEcihe’ HemladiiGERiSen Sl SErBREBRT NRCYork. Cold Spring

cointegrates at 30C | eads to a second reconbi nati on
event, 23
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resulting in their resolution. Dependi ng on where the
second reconbi nati on event takes place, the
wohowrmsoe Wil |1 either have undergone a gene PCT/US2005/026390

repl acenent aqr tai.n the i gi nal. .o :
Harbor efRaPED; Biesth ARGV ebocnCaisterByafil isRhigey e 38062 DN
replicatfmld | xR 1 udealr tA fedd! taihs OB &iq, @EbIEd]s are Blitddosnto e.g. LB agar
exanpl e, RNA interference (RNAi ), particularly usin
plates containing Heappwpiialy Fkibiotiss fe)200 HgaaLizaacitin)efhelopss fhat grow
| . e i1 i o
o o S BRI SRR UGB AT, RBUBE S50 Bbrinnin
event (Sigidel, &, SW. Thdegn&NAetrall @OAT)eRloldaakir Canetiarafdiacteria Washington

conpl enent ar NAs for d dati an. i is.th
DC, A ESHLEHICHS e R SHORE SRS D NAGGHBIGL 1P figgme a
the horgigf’é%@épf&:ﬁs? Slﬁ.gthtep SRS &FSthe fhn%ioﬁbs%gégam' QURUS @R{F¢ that the

nmol ecul es are "84 WD 2006/ 0148
desired Pghe US2aREd0 21639 Occureduate thei desitedolacos J4-28 hy dirguestic PCR

whi t dj f i.eff ,
oS S5 5o L L Rk R b8 Y oo
Univer%%l'lli?rgsdsﬁ‘.laﬂél%f’ﬁti B85t HvEWER BYinRfs arRsi@ndd: lonkith® 1BBAEYFEs outside

2 cer (initiation step). Then, the siRNAs
the DNefs segitnl éhat nwas ussd dior ithe norstwalen o6t igeian nednpitesed one that

. ..known, as_, RNA- i nduced si.l enci c :
i oy R B A YRR kcaion of e
DNA fiERSHONER the/cotbctlsizé RaloRledGy DNA wqugice nnallysis wilRNerify that the
nol ecul es, where they cleave and destroy the cognate
gene kpogk-quit hasceesurred tatpthe qoriest, dpfation 18 oA Masterih nglkwom& The
a s Welel i
phenor 2R et ol Bk uhnan B BSAS by e sDS
polyacriykghide ggkBRcrughorsss (Sinipsog Rafli EX0P3pPromingamrids Reoteomics - A

P T T T N E T T .
WY AR Hﬁﬁ? gdgk%grzﬁ@ qd %ﬁm&k@&ﬁ§ by Sise M taabinBeratulélSensitive

genonme can a noditied by nutation of one or nore
replicomusttieas thaqrSG101 acpljpen to fedlittegzehe sendacemeoti{bhamidian, et al. (1989)

i dent.fied gene articyl arl n identified ote .
o o L
Bacterildg$ClBQoTULATENDS  TheabfocoRl | pkdteuds i héxBoRkbus P&BEnbination

appr oaches focus ‘on the generation of random nutations
betweeh na cgene nors enshrobivsomgc inch honedeasus  seaurnses wpedr asa plasmid

temper%@gq gh%}g}]’fvg %lqi]? ¢ %gggﬁlso%;; ﬁ%/i?e{r gtgz%l%?oa%lgtsl& g%#}elg %garsglid into the

appropASB Wba! it ipsksIRY select for hitbgratie pf hegiamid dnto the chromosome at
site-directed nutagenesis can£§@grouped general |y
s

44°C. Suhsasuphirmew benfdbseicamtegrateypto? tahtecprd fecompiation event,
.fr. A dcr i
et S D Mo 30 SRARE L SnCRRRRRRYS o i htes pace
the chrombgieiiBeitlied Bavt wieilet gorie mygeag eapéesient or retain the original copy of
A i gonucl eoti de-directed nutagenesis is based on the
thegeﬂ@oncept that an oligonucleotide encoding a desired
ti i . .
2P . FRATRLSerd 99y O Al AR e gt
For exaypit RNlAsintdrferdrive LRGN grartiduleelynusizgyemalt interfering RNA (siRNA),
ol i gonucl eqtide i.s ipcorporated into the newy .
has begwﬁ%ﬁ@s‘f%ge%e?quﬂ& TRAHER JE AT EN GBI EIPEBPIOgAY 2 particular gene
product, NGIRNMY Ak &hét, ddubRSéraA&) RAGEnflRNRS thitlcak MtgB€omplementary
designed to generate nultiple substitutions,
mRNAsnfberdegadstioor. RNAi is the phenomenon in which introduction of a double-

stranded RNA suppresses the expression of the homologous gene. dsRNA molecules are
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del eti ons. Exanpl es include PCR-based processes and
practically all of the non-PCR-based processes in use
Woaolmxo,ms‘ﬁhese techni ques include positive anti BCOMUS2005/026390

o et o TR o gt
introdubbn, ddAbR stranfed IRNNBVEeR précesddings QODK nuddtide( iR3As by an

Prorrega Not es 58, 30; Altered Sites(r) Il in 30 vitro
RNase \ijt-like reagymse sth:da rRicqte iniatian semudiherT HIBOsiRMbAY rsspanble into

endonb%%{elﬂga{ls%ﬁg&llgrﬁ% nﬁ?‘@o’f&e ?&B{ﬁ/ﬁ 1,9 n% ﬁd}g&f Csﬁlgﬁ%h& complexes
(RISC300nwihding inutha CprbcdsmC"ﬁliep @MA CHtraﬁcﬂ@J BB Equentl. guﬁd&ﬂﬁ) RISCs to

Proc. Natl . Acad Sci . 2, 48 Kunkel , T.A.,
complemspisry KN4 replecitles, 7ert em cqve @@3 8175“%&&00%%9 YA (effecter

. gt BUACRRE DL S MR 2P0 G b

51RNA\htraaahd REEAishasi reen Eucqeisﬁ’aﬁy uNmi:to reAmedgenRﬁpre]sﬁpn 817 @4variety of

Eckst 1986 . Ac s
organisi | RgRGE Zeéf%gnmaés dRdlcs legtinsh Sheos (Diask s & ragpgaster,
planaancnméhatﬁﬁfbﬁo&ﬂnés%%%ﬁ'nﬁ‘ﬁnﬂﬂé‘ﬁa%ﬁ@ conposi tion at
sites during chem cal synthesis resulting in

Mutatl'gjggener ate or "doped" oligonucleotides. The ability to
calize and specify nutations is greatly enhanced by

t tides hy
(1S o YOO DS 8 A A9 AL 58, SDAB B8 o o
reading GtfiBtent&ding b Qdﬁitllﬁeﬂ tg@ﬂe NpHrA@eaBs s idedtific® padtersat iTohniques
of plasm d DNA containing the tenplate of Interest
for geneliprpmtatione fastiestancgsite freeic pydrpenesss #gMellsmogi@dhe art. Some
[
sooron 1608 o JODSEHEN ity LSS Aot PR s g s
inducedbn é@\taﬁ}(@ andchEneant Muyageheasdrgesidig a deﬁnedam[[m af,DNA includes
and seal jng the resultin

many &%@g @ngélae:ﬁ)&reopopw%r ﬁi%% StheEh oK R roaches to site-directed
mutageRbdi® Qa4 Hee Aol E&Ealﬁxﬁﬁpltﬁre\ésdaf@oﬁés DNArodes§3StBat 8Bucture

resul ting heter ogupl eX I's propagated by
fragmetltsarfsiﬂNA;rmqhm cafwtte emztagdnesis;ni)Hocalized randSel motagenessn dnd iii)
sses have been incorporated into

t
oligoni Ogégﬁgg?tg‘? %@8&‘?@3 to greatly inprove the

iidoah&BGI A iredtéd anitaSdnein ts bREO VR Ne Sdiéeptath®San oligonucleotide
appr oachi ng 80-90% are possi bl e. Nunerous gmocesses

encodl@(a desited I@émﬁs)és girfepleddn one 9@@31 itherDNet powméeregignd serves as
o i RT5R50 DA REABEL 9, 1 DS P Py B i

incorpdrited Ute the sitvly syrilidsized Gtragd.s M\ﬁﬁgdnﬁlﬂ olforubotiddsaintorporate at
strand, using a uracil-containin DNA strand which

least opeyhassechange by A8 e designedda generpfe, multipieisehetrintions ipgprtions or
deletlohg]é ;ﬁg{a&gie%tlhaﬂ%&@ ‘t?algecf ?fbc@s%t@% %Eid gﬁ@tléaﬁ g%fr)rlgle non-PCR-based

I"'ex ervious est
processep [iii O&e hﬂay Z20hesa rnedhmqanegrhlcﬂmié positive antibiotis selettion (Lewis MXK.

and THgygao 130 (Y gl Mdg?ﬁ e 20 Gk, EaE b5 e asor
Biol. 57‘61f '\ﬁh?ga Qh@ﬁrorﬁg 99@) Piong%ﬁe 5C8, 389 Altered Sites® IT in

proces te dir mut agehesi s
Vitro Mmgerdaes Sreses ‘L’Zhdtnwcﬂ I MaﬂualDMNH}@m iFromagd dlorporation), unique

rstricteicH gt (MR Wity 9 SRRt 7ot G Mg oRiosh & 200, 81

ardutagenl C [ A.,
it SR K PACTIOR) SrdoRBHche) i oo ko, T

Roberts, ehEl anéd Zak&ay RAf |(i:98?|)tMlal§hbrEndymdt i164,, 3ﬂjeland qﬁnnsnh@mthloate
for exanple, 100% base pairing at either end of the
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identified sequence wi thout secondary structure
formation, but can also be |less than 100% identify,
Weuadn;/oass998% 95% 92% 90% 85% 80% 70% or BATS2005/026390
FL t u e $C spal |
incorpeiic PPy 17 150 R BERAGRT B Bher B R, 3. 8704

Nakam@fle lKl%n& Bcritsinpl.qh986)avidsh UzﬁJlesyR@uM I9}5l79)1t011§dimlcleot1des can also
nposition of the 3'-end of the prinmer.is
encode@ak@mwfatppvno]p%mn AMIZiRg B’)&ﬂiﬁﬁ%F%{gg%Sl%l #tes during chemical

Yia€ r S I
synthes%sy gésﬁgi %, Jin _ﬂ&atf Qﬂ]cgpggs @é@@?ﬁgﬁ?a&:?%&e@?ﬂg& to localize and
spec1fyrm111;agmse|5| ggedbly qnbsadei\by thesddDsynthesie| odigbinaledtsles hpttridized to

el ection .oli nucleotlde or oligonucl eotides are

the DNy in5ri-conjpmePlasiie XPYO with the 86 WD 2006/ 014899
RGL/ ddre@p %ﬁ%@%&osnél&trmhﬁlt&'eh&%ﬁc |d€ﬁ‘e¥th1‘§ﬁon @ plasmid DNA
repair an antibiotic resistance gene (10-

contain8ed téc tenaplate of irttérest (DNAn promotan dgici)go @mﬂyp@ @ingly -stranded regions;

ant i.bi ot res sta ce of
amnealiE A DOMEGF e Bl aedh e IERENE PR, sybsgin of a new
completfen@ir$ sBan® b¥ingf for GxaipleHATONAO PIRHRERELa] seahng the resulting
indefinite nunber of the desired nutations with

nick between e igah o thernepy sreandgind dheipliganuelgotids, dgrerrasiple pying #4 DNA
Ligase. uffglg gésggé ecﬂ%gd%ﬁ ié? 1&5%% &l l#}ﬁt(%@ﬁ at %5 %gzﬁnple i E. coli.

Selectldﬁl ak® leafiéhmeht Aroded @8 Havérbatn imiopsdrated into2fBtag8ikis grocesses to
t.his ap ch, a selection oligonucl eotide containi o
greatly Jppave 86 CLEITEN o& TRERTS0RRR Fefireey AR TRIES [ABPTOSt YRS 8000% arc
posmbl@nﬂﬁﬁleﬁ)q H@égsteé‘réﬁ%fj% % et diedTUl39 &  futations and to enhance

onuc ot| ectlon ol i gonucl eot i de
for therseladaom of lite matvas sevanipdés of pecesseutreetanee firrthe tseleetidoy of the

0 car.respqnding .e ne. . Sel ecti f.or therru nt ..
mutent P e PP e AAEHE BYodIhett PhgRERE TE08) LIPS BOUF coplaining
DNA éﬁlaﬁ§ N eh Wt Mhet fechBél ?%gfa@i%& [th b n@NAYTR -andid€ incorporation,

di gestion linearizes arental plasmd thereby

which egofrenddr vee wwmfémwcv@pﬁetx@H& lmpteyvm@ tp rdmgtfl@t ipome approaches
ite-directed nuta LOXYMI
can be RFSHT ST 19 B EReT RSB iRt b Sty Ol fjegides 0
create 4 BbidROsAERIdne ikAols PNPsrhAlBldefindt @iids. uracil (U) in
pl ace of thym dine (T). A smal | nunber of dUTPs are

AT sKkisasiar eaf thet ep-calledt isigndardd propesses |0iﬁ sifleslirectstl mrytpgenesis
1ncludeﬁl_r}.88lseht%§% geltl géem?gclﬁﬁs)ﬁﬁn?gﬁe };egfﬁtca }(Jr aC 9%@#453 cham reaction
(PCR).NThe nﬁﬂjbﬁg@ﬂh@n@lﬁt@‘ int sibedieccpal ﬁﬁlta/gehé};lsa@be thenaseg of a mutagemc

Nor g I&bgdWPase degra i.ne a [

oligonqqle&éiel g TiCAEPRYC q%mxﬂe. add glafhéa eftf%@l‘ﬂfyatg the template.

For efflc@st 1 W(ﬁ&ét% Rp cﬁciaglq;é @t déxgln? edl]!bd% Ba89%ainhs at Eltﬂe? end of the
use to degrade noni dent | ed stran !

identifia¢ peqeenbe mtxhuuir meomdaay s2ctsieniplmatsdn; bntlexh BBE bb deassthain 100%

so that n rand t which a
identif Gutla gt PBRe 555 D4l P Qniso0n SOthel Oy B BB GRGHGRE the sequence
can bel FACRAIALT &fdr QAP Qﬁ%ﬁﬁﬁohé) f-18 Hﬁéésel%ﬁb?& ageqnest side of the
rests on the ability of 'a dNTP anal’'og containing a
mismatchiand ugpatiy pufﬁmm&n'ﬂw cdmosrtmiuq:ﬂ th 3 Drid péﬁxesmamr 15 q»artlcularly

opr P N 5 S A b Ay S 3

end. Synthesized in the presence of dCTPal phaS. Unused
tenplate DNA is renoved by digestion with an
)klonbaslseﬁgesltemmt@ mutdgeyesiso by ypasitiveusrdibjotic selection is that a

selectmn o%{g%ggﬁeo%de or oligonucleotides are simultaneously annealed, with the
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remai ns. The heteroduplex is then nicked, but not cut,
at the restriction site(s). Exonuclease 11l is used
WOQO(IJWOQ&ED the nicked strand and the renai ni ngPCTAG2®EN26390

o 8 T i RSP AL SR o e
mutantrs‘ﬁﬂﬁ(l iPehabRERy habesticaRpkRACof hedfiefcalBNA 4dl fhiifitity of the
DNA, a tenplate is anplified using a set of

nomnu@@qlestm@éc iThiscapproasbreffire ot vare qifisingl meanscpeencrade anghdefinite
numbelo!)f{ tgg q %Ieﬁ% t dns 1tm18 hhﬁhspcfnot]irggm s that use
nul Tl e anp I'ons, contalins the desired
l&ﬂﬂe&ﬁﬂe@ﬁ&d Matragatesxsnlsy itheC hised of al tugigie gesitﬂi]alon site is based on the
hybri di zation. site_ of the ollc§nuc% i des pro

processhIOf (LG, AnVTARRIST AQerse B ZURAMEROIRNT fr r(ié’%) offochem.

on, 5031 s B30 A A ROCBLRMATNE. s s o5

umquetrhstﬁetlcni sigoisuarineaied dﬂﬁulmndoushownthuhhdsma:rﬁgemqabhgormalepbde The
product strand fromthe.first agpglfl ati on
a

selectio cygamuedii, Torde| e HEMESEUH SarmiRIAE ol GHUNtigR by the

correspbﬁ@ing \LBEAP RIdE0S E‘(Q‘rth@ﬁﬁﬁ@l@ §t?andci§ ERhARBN bR ﬁ?estmg the resulting
ol i godeoxyri bonucl eotide (oligo) ﬁrlners an

pool opplaymiisagith dheaimique wtmcémnanneymseﬁ ¢ dlggetm tinarizop thonpmrental

pi§ TR e SRR P R S0

\Siteireciel em@¥&hkap By d6o:8nddind ﬁﬁtﬁﬁﬂmra‘@éﬂ £liegn tHéleﬁlty of a host
overlap of each strand to serve as . a gﬁlner for

strain tg' degsede femplatedPNAhLhat @qpéqu@ﬁgﬁpdr(w dn plasg of Wldlne (T) A small
umbefsgf H{J?"PQ g.re{ @%b@?ra%(f)ﬁﬁ’&{ el t§ ﬂ{?% Etutn%gi ];{lwet ST irPPRost that
pecirfic alterations 1n sequence

lacks dlETPRe (iity andiaestiby- deig(])_yclomdﬁﬂep(lmgt)l agivitiss| €0tdcileper se is not
changes .into the overl appl ng ol.i g%tﬁ“ rrgé Vect or

mutagegisn g fichage PAIrs, Wb adening.) itadi e At TPascdagsades depyyuridine and
uracil ﬁ%g&b@ﬂg éétﬁ&é/éé%?q &ﬁ‘g?r%d qﬁ’%&‘q g‘%gtt ﬁﬁtsatloﬁ ReplicEMELR durt

nti gene, ng nodul ator or a
ung+ strainais tused dfenatof@@dada glonrdﬂd’mﬁai strand| DNAn dthieeapproach requires that

e ST030H RIS b 05 081 S L SR o020) 00, B

degradhi®di NQ nndulator i ncl udi ng by addi ng an exogenous
pronoter to the host cell genone. In another
élﬁbqnd,ipmtqthm@ imesporgiddrl apipsoashdd Sitedirgsied mutagqus@ resigon the

h
ability B ariBy 1 Aot oA iio? JRGERg1S do sl i fprBbief A resisant o

restrictiodNi b {1RE - digStedh. ahé NAuBint Oftraman iPeedehdrt fiSaNSHe mutagenic
nol ecul e that limts the expression of the identified

oligonyrdeotigesed sanibesizesemethe pressneg 06 ACEPalpheS. eused fierapjate DNA is
remov&e%gl ert?q h\&ﬂﬂlaggalign&flea% lieg%%itch%l l }9%&11%{ ﬁgtlrefo%ﬁpﬁ’-& DNA

use ore C acl

remain®i THt letGoqustac & thew mﬂkedl’[ﬂﬁit aby citpatathe lrestisdtion gie(s). Exonuclease
the identified gene. In additjon, the inhibitor can

IIT is ug@d indigesiiiay pickedh gTaadsngy thy reBHBIEHEISREAE fifBsachyas 2 primer for
repolyrlhél{lz%rtl ﬁrdr&gmg%ﬁnutlaﬂt }E)éﬁ@ﬁéﬁk' C organi sns, such an

€ring can mal | interfering RNA or a
Th ibe yolymeasse ddair rdaetibn (RER ekaepl approachn té-igersratd. a efutation in

DNA, Eisinlote At GRsne 4 56 05 §oieoteais,oliepBifiine BEmgrs oxcept that

one olgg’%glg%%cg{é%f tég Endrt LS FrdcoftO thaf usd) multipRt £0p1ifd%ons, contains the

desired mutation. Variations include altering the hybridization site of the oligonucleotides to

produce multiple, overlapping PCR fragments with the mutation in the overlap and the
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Carnegie Institute, 6,573,099 to Benitec, U S. Patent
Application Nos. 2003/0108923 to the Wiitehead Inst.,
wanweAagd 0114409, PCT Publlcat|on Nos. W03/ 086#/T182005/026390

W03/ 012052, 03/0 015 5602 WO 0 /0 462 .
g R P3O OB SoFn AR B RSIER SCLY S0 BA° ah spRLRcation
whereiP raoﬁl%ﬁﬁctoﬁtreﬁﬁpﬁbﬁethe_rﬁﬁt iafiplifichiin e@Res hora prmRPlie, thé)%econd

a peptide with a consensus sequence for the protease
amplifigatiopr ot ease protein. The inhibitor can al so be a

ﬁt te?cié\ge 1%{3 neﬁc?e%l%f.to e Spp}og?ltéc E)ﬁﬁ)l%(%ﬂ%&eol og% e@&*ooﬁﬁcleotlde (oligo)

primerPird ©3 PRt dhairreattion drosbed f Qetnemetwm DN tfiagmenarhaving
include Amastatin, E-64, Antipain, Elastatinal, APNMSFE,
overlapgme\nds oBlegse frAsTwniscare Qephmss 4o @359‘@369_“@% quy, reaction 1 which

the ove@%ﬁé 'R s gﬁﬂeﬁ %ilb@ﬁl : a@éamé}lageozf %pﬂ-g Eﬂ!ﬁﬁa{é}w £ 4 PBmer for

hosp m don or ol socoumarin,
the 3' a-)t-t%OIDEP thél' RRGifiplofhemtart GErandt Thieakdsyltingcfinioni prgdpet ois ednplified

o B B 0 4 s
1ncorpo%tﬁ‘{%el{lt: @HHI%E% e oRbMpping JilRYpritedave as

versi bl e or pseudo- |rreverS|bIe

Vectorcglllyﬁkal 1tsors of pr ot eases preventing substrate access to
tTe active site through steric hindrance. Their size

e al sg _ex
305280 BT P LT SRR G BANRR oo vt
that er¢0d: hemlelifs gened t@blﬁﬂ?y‘ 1Pioldiag phedulatoPloote de@Ster of a folding
I nhibitor). They are strictly class- speC| fic. except

modulgierotlaj anthst embadizienh be h%ﬁérc iomaitiedbyranhgnqipg g promoter for a
foldin aIIPB@ﬁat%r TRG' 8)9;{ E(Q%f E)fol @Pgtgr QHauHi%ggﬁi'aﬁdg%sin l exogenous

ot eases roug ar ’‘trap
promotexgbaboss celg gbmmer DNA construct can be transfected
or transfornmed into he Qst cle%ilI Technj.ques for
i é‘ﬁ%tﬁlé‘i:?mh@dlﬁjf?at tq‘ %?tcfte Rilve W)t“?cé“ fig one or more vectors
that enB6RK AL YiiibiforC ?IJ %g?ldehﬁﬁ&ﬁ ebtn¥&lsitol %Qn@’%ﬁ&? Ro W Iﬁ’eéﬁéeeirﬁnbltor.
aci ds are wel nown 1n the art. ese canlncue )
Such ahiiphitiiton esi bé en raptisese mallqznuw(ét,at hml’tsﬂbmepm@S?Mmpéthe identified

medi ated tra sf ect hos hat e/ DNA cy .
compeiZBitsY ¢Eip i SR of OF IFTFEY BELY Bt PP ERbIOL ey dgatifig eene.
AntisefRdid | R4y USRI $ICRIAS to f@rnu@léﬁffﬂicﬁl moRelEi ®th a sequence

adenovi ruses, mi croi : ection and el ectroporation. For

complapnepkay ywati least o pogioorafh identifiadenni Huedslitem theiahbier can be an

interfeﬁlg%aw&f lélggﬁ%tlgﬁ?nco ﬁ:fugln’terPen gﬁ%{]%lc t@{ﬁﬁ(%ﬁ’gﬁé organisms, such

an intefib6fd RNPOEAL beONsmdie ﬁiﬂétfdﬁﬂl@i@ﬁﬂror ﬁhﬂf@fzyrhé aerssfe@crrﬂi&ﬂJ ﬁm example,
i ncl ude robacteri um nedi ated transfer, such

in FireA At i 230 H‘éatwfea%ﬁ?]dmﬁ Db dabREcIek o G210 Gries ol dofvaiopment
50 BRETAPRILSRL P PP L. s
Carnegié DGtig1tQr6 ﬁm@ﬂ%tosBérﬁmd,eId S. ﬂ’amﬁaAppﬁcatibnNdsaQOO3/@l (8923l to the
BT Y T T TR T TN T
woo3fh30 8, Wl89/B3cd30508R0d482 Faky Wb 897886, F¥inhiBRor can also

or recohbi nati on events, e constructs can
be anothee protksin on peplidentite inhibgot ¢cann f(ﬁeaqamphaebe a pmtildﬁhwﬁhn consensus

insert or transpose one or nugl ei c seguence d
sequenpi s the BTotFaSF OF PrUwa BFEn.  HISUBIBHOT (a1t PRGN OLReptide
that caf? groqﬁéé JRREt R indErCORRRHSEHPIESS 'f&i"’th@ ﬁro?é’hsé geprotdabphotein in

npensat ory gene or honol’ogue thereof w thout
the ho$tnc Prgteasat inbibitorst aant ineludx iAsnastaging EHG44| Antipain, Elastatinal, APMSF,
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DNA/ genone. The constructs can contain one, or nore
than one, internal ribosonme entry site (IRES). 30 The
woanstoased can al so contain a pronoter operabl pCiriuskmd 026390
t.o the nucleic acjd sequence. encod] at .l east a .
Leupepljiy 1 (HSAABF ¢ fEPRAWRt | EBEENE; of P esBl iy  “Chgnostatn
Phosphbi@8A4dd, | £9-E8NSroiRcordt TLEKS| DEPOFTHEK | €a@iera 100 naturally
portion of the identified conpensatory gene, or in the
occurringarotedt proprast wdidtetors haveihebi isleptifiedso fahelheydiaye bpaisolated in a
. ne. Alternatively, .the.cgnstruct ca ST
variety B GHERETRESOM [ORSEHR IS AR T RS C RS pelie & figh-binding
reversitl® ok GRaMoLierek AEBIP Ahillitord BF Pritbes ptdviehtidg s@BHP access to the
~ 2006/ 014899 PCT/ US2005/026390 DNA/ genane, .the vectﬁr )
active sitpfhuongh yterie ingdrercealheie sige agnelsp peFemedy variahlgdiom P residues
I 1 7 flfoifd) . SH104pha-1
R
Protein@¥¢p TEgbita) abBgt huteC tsiriotlgn clasy-sveificc @ntat npsit¢ins ¢forthe alpha-
transcription injtiation, term natjqn, . and/.or. .
macroglqbybs dawilli G Aghart aCToRRRU Y eR ik i BRGRFiEgoR poteases
[ ' ]%HES%JI can be expressed in any
tmnug%f%tgig%%?%?%%Eeu aryotic cell, including, but not
Anngstogendue Weamr exri RINAcednsgyct sao theatsarBfecteld| erorasfanedanto the
. coli, yeast cells, ma | i cells, sugch a .
host ceffy feehniguty) T e ing adngowEs kg i fgivotic cels
respectfelr with 8RdPeHoRBRR2A: 68aY hréavell IBRANH BUBEZ aR!l Tabse chll frddlude lipid
the pUC series of plasmds (Vieira and Messing 1982

vesicle pBidisést nptpke, Calebme phewphaigrraediated transicctipaggylcugnpesphate DNA

. nd h e,
B

modificll fleAG¥indskdlithiRebihjectidnendpélagpbsitioda Hok ppsloipdtier tranformation,
coli lac, E. coli trp coli phoA, E. caoli

: . . E. pho/, ép%; -
techniqpesopast @xclide dgabshask| mediaiod gpfake ebacieial pyetpRlpst fygon with intact

Paing ! Dn. M hnifidStor Al includ
s, RSl an SRR, Y5k T WP AP
Agrobamﬁwzk)lﬁmedﬁ&!darm&ﬂ ﬁ&h,aﬁ, M)Oﬁ.ph?quaMKfapﬁﬁE prapelled dungsten or

phosphate isonerase, phosphogl.ucose i sonerase, .
gold nEPIGBEHECHIRSe CHCPRBOAG nBITABIGHO o RO BeR glycol mediated
uptake.%{\]ﬁagn Y GRAL OF doWBit drkiel] RNGE Br BEQIR! RllaxeB Ml /s@Fercoiled

mammal i an viral- pronoters, such as those derived from
DNA. #denavdusiechmihey forctransfecting memn@ilias cells, sawmtfer example, Keown et

known to qQn ski.l | i he romoters for -
al. (199éﬂ GRS ”?/EEWM,fgyg\%lei%gg@Ho 'ﬁi)m)t ers designed to
ber tdasRbiRfoh BYdhts, it ASRRIRcaANcInge BRSSO ififtekod sequences,

response elenents in a cell. For exanple, prompters
which canins@0 ob&ranspoponeé vemose ohdeicagid searpegHaw, a fifferent sequence.

exapple to anthrapilate o nzo a i bed_i .
rowes BT ol o SRRl a8t FE0EBR e BEAGH B0l i
compensAfry GRnOd HHMOIB R thefedMMitbat intbgBeativAninke the existing cellular

i ndependent, or can be in tandem For exanple the
DNA/gshemm®t ers can be designed so that a identified

npensat or . 1§ _up- - t ' :
IRPRPRILR ot TGRS ey BBl (RIS, BRURR ibsblio Ty site (RES).
The copePldtdRn e cexaiiph @romoten opasblyl finksdi whttiehencleic acid sequence
identified gene i s a folding nodul ator, th? f ol dirgg
encoding gt leastop PeFliaRoph heoldentafipd,Benen AT @etpiadipiopt e Hisnitlied gene, a

453 W BB\ PR o o
protease§| k@Wnhibitor of the identified gene. Alternatively, the construct can be

promoterless. In cases in which the construct is not designed to incorporate into the cellular
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Pronoter source regulation induction lac ~ E. col
lacl, laclq IPTG lacW5h E. coli lacl, laclq IPTG tac
\Vohmbﬂhdm9E coli lacl, laclg IPTG trc (hybrid¢TEB2m5mmB90

C ol lg%%%qg}%%%%;g% yP oI ta;n?s( %t;//l\%) sﬁ 8{? 6@%%1%% ?mexft addition to the

nuclelc|aaﬁi $bqhéntes the- dxdprdskipn Frectopkin bér}tﬂh@l@hﬁﬁb&tm&ﬂtat s&qnlences The
araBAD E. coli araC 1-arabi nose a E..coli IPT

expressioiicqopsiaucty gL fugther qaphan gifesgfor &ranﬁcnm OI[f Ffdation. fepmigalipp,qnd/or
nbosonj[:e 1ﬁ<‘ﬁh% sHeR0 El“h(eR@%ititﬁ'eM %l)n:fﬁh}@%%ﬁ‘ﬁa@ 11%%&5&’ b Y RN xpressed in

negat rec coli --~nalidixic acid
any prcﬁ@fmltlardrtepkargeue tell, 1ne}udiﬁg bol not-limited to Hhatewd ecells, such as P.

ﬂuores?s,’etﬁgg +f n?/eatéte‘t’@éim COl Sﬂ a?%gc%%(ﬁaﬁﬁq gﬁgfanthg Is.
gﬁﬁa@%%&&e 'R indladl £l gﬁsﬁhﬁgbm‘@ gﬁoh\%gl Rogﬂ%{ég el 1977),

to bel ow 20C) clts8 ---~ t
the pUQ kefigs df7plhanids ﬂémmd‘MGSSmgl k?SBPWIrBluaszenpfa(Sh@gqum@mdez et al.

1959, FRCES0 bR TLRCIRREA Bt 192 b Bt bl o v

in suchkbndtAkls, ilcliliE but Ale NotlinYitdd ©0meiphhge RKAE PT RirbhicR, E\ coli lac,
S. aureus Constructs can inciude sel ection markers

E. colijteerfi.idoji phseli.t F.eeblic ol rornSitars,abY 40 eady,eTY4b ﬂ%éemrrk@ral LTRs,
i
P, BRTSGARTQ Pies GG Eo R ot A AT, 3628 naldchyde phosphate
dehydrégeadel AtaskinaSelChyrasaté ﬁewrlb’oxgim’se ftidsyidfelicrekikdsaasi@pe phosphate
the hprt g%ene 91 WO 2%8{9/ 014899 ECT/ USZOOS/ 021615390
isomergsly PRAFRPRAANGTES (HBEBHSY EHISETaHEPETHIES (HAPLRLEERPBF. PREL

GUT2,t(§}q)lalg¥oHoEéf, Rt B68Y6R PRI dtEd btidlor mammalian viral promoters, such
as those derived from adenovirus and vaccinia virus. Other promoters will be known to one
skilled in the art.

Promoters for exogenous vectors, or exogenous promoters designed to be inserted into
the genome can be based on specific response elements in a cell. For example, promoters can
be responsive to chemical compounds, for example to anthranilate or benzoate, as described
in PCT Publication No. WO 2004/005221. The constructs can include one or more
promoters. These can be independent, or can be in tandem. For example the promoters can
be designed so that a identified compensatory gene is up- or down-regulated in a particular
time frame with the recombinant protein or peptide. For example, in a case in which the
identified gene is a folding modulator, the folding modulator or cofactor can be induced
shortly before induction of the recombinant protein or peptide. Promoters can include, but

are not limited to the following:

Promoter source regulation induction
lac E. coli lacl, lacI? PTG
lacUV5 E. coli lacl, lacI? IPTG
tac (hybrid) E. coli lacl, lacI® IPTG
trc (hybrid) E. coli lacl, lacI® PTG

90



(hypoxant hi
bacterial g

ne,
pt

am nopterin and thym di ne);
gene (guani ne/ xant hi ne

t he

wohosphadd bosyl transferase) which all ows gromihcmmmmmxnmﬁ90

anhon

Feeh-tHn=f-mye
syn Gé@theﬂ@)r ex

Nat ' | Acad

siﬁﬂQE So

gﬂ k¥, | et a

QA- RQ’)(’\ A

trp et al. (198%)

araBADY., Chapt gF

markers _inc

ar Coning -A

';Eél g;andgr nnl/

aRe—xanthney
IP12(1987) Pr oc.

J

umwopmmumvaumua

aeaC exanpl es of
es _conferring i

Qnr i nn Har hor
=

l-ambinest abl e

esistance_to

aconmpounds s

Ipp
ability to

JEhxﬂﬁ an
(Ir ow on

iIbIOtICS gel .
dtes, g

BTG andteder i ng t he
enes _encodi ng

lpp-%%?drﬂﬁ th

| umnescCenceg

Af. copt odu
e such

.

gcqdet ect abl e
green fl uores

mor@l s such as
cent protein,

phagnhanced 10
vari ety of

i ncl udi ng,

such _as _the

r (;ln’rl

such mar kg
lor exanp
neom/ci.n

1Qr BZ(?SQ rot ¢

IJ.U
known &

IﬁmRahbghwdllc

hﬁbsgv al ?t)dgiaﬁow o

resi stance genes

e_(pneq) (Sout-hern |

rec/P. , and P.
1:.327-341);

Berd@li (19
and the

resistance g:g_]&
re

ronycin

halidBeioatid

istance gene (hyq)

pnﬂ§(1983) Nuc
Riele, H

Ei &ACi d
et al .

I~

&HAJ. Ml .
Research 11

990) Nature 348: 649-

889ho16841, and Te
51). O her

cst—f

synt hase (Al

electable R

rker ge
HAS), al Kk

hes 1 ncl ude:
al i ne phosphat

il

slue ¥ Mioact d
Se (AP), beta

tetpdal actosi da
chloranphen

3 gaCL)
co acet

beta glucoror
/Itransferase

?ﬁlm( Us),

gr een

oorescent
RFP), vyel |

' UuUl

nar (HRP), | uc

:&r U[lEI n

V., red 11
cail

escent protern
P), cyan

tern

uore
1 ‘e (L

1ET

protein
€F

ﬁgfj, MOoTrsSetr—7

arsn !PCI UﬁL Udbl:‘

Y e o W o i e S gt
UTTOPTITCTIoTy

PL Multiple se

20 resistante

I. IIM\J\’

®ctabl e

ullu UCI T

¢ are av

bleom

nopallne & S
%wﬁ@ﬁ

J

U.l.l VeSS LIICI CUI.

theaﬁﬁléshlﬁa*? 42Unk er

f‘lh

........

cspAhl or anphen

Lincom/cin,

Eodo,lz gen

met hotre

lanyC|n,

ate._ _phosphing

hy gr offffeimal (Kaifiderpelow, 20°C)

thricin, pur nm/m n

T7 and tetracy
useful int

Ty ne. Ad
s i nven

b tit@sal  sel ed

tion, for exanm

tbhel mar ker genes
| e, are described

T7-f€? S]

rapp 2 B

o Nos:
, 284, 519

3

b, 284, 496;

181819, 669; 6, 3herd

81, 6,303, 373;
280, 934;

T3—%C 2 (4

i (0, 906
5T§55 071

q 268, 201;

lad" 551 677"

548; 0, 261, 760;
, 602;

i
-lg¢ 9B aipg 7

1 1, 5064
ET§28 639

a5b5 082:

550"
,612;

0, Z406, 943,

291, Doz,
P i

T4 5@’112@

f‘fll_f\

T L0,

986;

AI'\!'\

1 s \)UI
85197 92

10— 76

o,

N
(\
)

6, 214, 563;
6, 180, 343;

1 AR OO

3

&

&
O

\J, J.\J\J, —rU\J,

npri¥-lagepeater

R nna ORE

J.\J\.l J.,U

ABacitus 2 9j1

A0 A _I‘I _I

THOT0Z0, O,

ag’ 130 313° 6,

2107910,

0,

 afedtisy

WIG128° 6 110 711

6 ‘)9’) Of\O Vi

VHG, 083, 690;
6037 133:

A Vopsata

027881

6, 066, 476 6,

30 6 025 1992

\CASAT S A S

05223247 6, 054, 321;

[ ﬂ’){'\ 10’7

Prot8irDA 3, 447;
5989 _808:

35 0Bikels5 7

5,994, 077, 5,

5_085 57

994,071; 5,993,778;

5 068, 773: 5

_068.738:

5, 952, 236;

5, 948, 889; 5,

948, 681; 5,942, 387;

5, 958, 713;
5,932,435; 5,9 5,919, 445; a 914, 3 . .
& atetietigh | TSR 1 IB@ ity orpfedoogls, Spitable

OOPEFYEh SR sl
selectaﬁ@ %gehxb%%nﬁ{ i/n’éﬁlgtg pbnlg%gé]?ﬁgl%ltg% ge?sL %0@1@81’1 g ?i%oztlﬂ?]gty to grow

on cermﬁi @hddim sobretrated shih 390b¢ k4890 @ﬁ?ﬁhidﬁﬁokﬁvas@6®9me hprt gene
normal Iy include at |east a portion of the coding
region including a portion of or one or nore
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exons, a portion of or one or nore introns, and can or
can not include a portion of the flanking non-coding
woegieong99particularly the 5 -non-codi ng regIOBCTﬂBZMBmmB90

transcriptional ul at o
GyposiritaeaR BBl P SEJeR il Bumhy Spoag mediom
(hypoxtfithine! N@nidoptefh - artP dhyigidiey] ARe Bachibbrdpal gomel ¥ aﬁin@/xanthlne
the 3'-non-codi ng regi on. I nsertions can genera not

phosphetibesstiranyfaass) Wiaehallgwp ggrowtle @adMs\X bpedigen @rggaphenolic acid,
ademn%ﬁe{en'a?xeaglllhéﬁﬁ ?Ee 38 Q}P Igg,;§or§ lf@lrﬁ]fl C,%’e& 1. {}?@Zi P}éz;ncgglap Acad Sci.
U.S.A. Bui6820-6834; Sambireuk, Bieet all (1889) Maldeuldn e:'ld);dﬁgl-t—ylflicé)dng‘enj/e’v[anual

Cold Slg%;pgr a\éllgiir::]j] %B;a(t)c{qgcg %%21%1{1 Ar, g\i‘XC 2@?@% ntgl6a 5’{?1%% examples of

selectagpésﬂ‘l {) Tﬁ@ﬁ‘lld gén%g Ronfebng HEHRIHCY to ldABpBHARL ?&ﬂ 4s@4htibiotics,
e nge, not exceedi ng about 5% of th

genes bmtfuirmgdhs abilepko rgowenqueticgsd slibsratasn gemascincoding kparotems that

produc B ERRG B e L R b DR 25 e T OH e Al i, enanced
green ﬂﬁurés@elwstew(e@mp)x%ﬁb Yafetyet QLR makR8 86 kidRal Mwesailable,

hen mani pul ated further until the desired
mcludlug»rfgt ¢>me1¢;a19t1 tin reststines gencssueh as the negraygin eestang@J gese (neo)

(Southglgt]q' éénaé%{aﬁt oergr | 25 C{C %%o S ?IPP ene? 12%%7'6)3%1% c? the hygromycin

re51sta1ﬁ>éc‘geﬁb (liyg) I(QGBB) Nudlai L/EEHSQ&S@&}@B EIS 68956918 dnde Riele, H., et al.
can be introduced, as desired. At various

ons
(1990) sib’@\tgées 348649105} @shehrsahegs@bl@ markgt; f5Be gclude: acetohydroxy acid
t
syn’chas%r| Elﬁz\neﬂ : ﬁgﬁ%ﬁ?e ‘ﬁh&%\l}%t?%o m?yage%%%cgo%m%@@ag%% egclnglucoromdase
(GUS)e I&hlomt&phenﬁbbczests'ﬁmnﬁfarase heE AT cgreqao flabtrescend fprotein  (GFP), red
antibiotic reS| tan e genes ang{ﬁ%tlve el ection

fluorespeiet PatEin fREP) bl lP W YT eceRt Profg Brandiugressen} pegtein (CEP),
t ;
horserddfbh éﬂe?oyﬁﬂﬁse &PR?) lﬁggeé%stev(ﬁgg)g(s ?%gf% o e dv\ﬁl?@)nbctb?me synthase
(OCS),] andBi decilvetives 1thBred 3- Bidipld 3eRrtabkn ma‘ﬂmshladfa avaif abdd that confer
. nsgeni earch, 4-277-287 (199 The constr
rsista, o SEUTBH g G CUGITh 19 BHEB ok XD RBSIn, DY BEPAIh fasamyein,
11ncom9619k%é‘tﬁ5ﬂr&(ater eﬂﬁdsﬁﬁﬁlbﬂ’ﬁcﬁﬂ SH@BinyBing- a:rﬂn t&fdcgélfhe Additional
fecogni zabl e by a prokaryotic cell such

selectableypakst geres axsefuEin du inveniomarfke exampple, ggnﬂ@scﬁ;@eé rn U.S. Patent

os: - Che\EBRL GLIBMSA GFLA 0B En ol AR 6250034

6,274,352 reOXROLSIZO15,16812011 BR2653aB] bflcedeoekl255398¢ 6@38 071 6 251 ,677;
vect or cont ai ni %ﬁt he construct has been conp

6.251,608h 15 11 382% WL HAE0SE, 6589 85 RS, 48 BRpEA0S: 62hs.629;

| d
6,225 d‘s%{ %?22‘3@% ge%lgtel%gh Sﬁ'igg%gy,ﬁ %}212@338@%16%2‘1 B{Z’rl]a 910; 6,203,986;

6,197, 9280, IBHBR4S; HlFacisse 6,1A84€0; Sglﬁallmﬁﬁ;lpﬁjmﬁ; 6/14011B2; 6,136,539;
construct ca 30 intr duce nto the cel

6,136,530 cel gt Satrias 82281 SR LB cup st 6.08p00% 6.093,808;
6,090, 9‘[@0“ n(}oa%adﬁ'bo% @7 Fohe chigla7eng og@;&ﬁ?eﬁﬁjs@%z?f 6f0'3? 133; 6,027,881;

retonbi hant proteih in the nb ed host, a genet
6,025,152016,026,18L; tok(d 3 4] 6;0@(1! S5RpS$1994 X717 |5$99éjﬁ)ﬁlly5,993,t7@8 5989 808,

5,985, S R SYOURTE G S F S RGBT, OIRGONRE FOABORs 942387

593243%15921267@89”91904&5&5@5;91@2933&ory genes can be those
006/ 014899 PCT/ US2005/ 026390 show

|Dﬁl¢tems eah be(mleass ploout 5bpt hebprodi Hpi, 86 bh o4t bresup(elys icogpmonly at
least a{)oﬁO{% Bant rggrtleerélﬂ]y \ﬁ'gte Iore than about 20 kbp, where the deletion can
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conpared to a nodified host cell not expressing the
reconbi nant protein or peptide, or when conpared to
wanowsrmsdp f i ed host cell. The process furt her PGTAUlSdES/026390
“han ng %he ex tess' n $f the fur |dth|f
nomalfj_RENgF Al s RPTea e safihe et B lGie BTORF heny of more
exons, laSordONRINYor SRS hRft Gftdns, LSS oF QRS nbRndARlel 4 ?bﬁicfhdof the
to inprove protein expression and can be repeate
flanking men-coding regioese pamsularlyfthw% -nag-eodingregivn (e‘mnptlmai gegulatory
e oductio
reglon)plrrg% §f§ gﬁam?fﬁ%o? r\eglﬁplcgﬂ eé 8bewn(f){he 0831 Iﬁqnto the, 5’-non-

ncreased

coding FESIEH Wri ARknefivesCian tffbaﬂ’tnonlébd@ﬁg)i“@ldih qhsdiﬁ@ﬁd ok géhemlly not
host cell. The I ncreased production can include

exceedi1Rdibpaewally pei wceedy kpp.easmally Bping ek kagd Ows mase Bwﬂlﬁ at least

200bp' n a given anount of tinme, or can include an increase

('D

in the length of tine the host cell is producing
H&L@Oﬂﬁgidﬁee)toﬂJh&helolgyowanpﬁmhiddemufﬁltlené nwhﬁasmdtatlons can further

producti on can al so incl [ 0 t.in the
mactlvait@&m IAeRERISeRGrn RFOIIAS ?r a frame Plifo AbrRARIEHASY 2ng acid, or

the mu?d?ﬁg'dﬁﬁrc%%gga ]@B?deﬂ&fdngpa ab &g etudn ?C ﬁﬁaﬁﬁgitlonlcan bﬁ a subtle

ucti on engt protein of peptide
changej nmrewmdmgtabpat 5% off Herleasdogdus ehkingkequentasi n, t he

ot PR B i P, v
fragmeﬁfsQﬂH Gk ibpbughl topkihat, iiveddcEdhtd 8piBphidte VeasRJIcIbANE lansllzed and
active protein or peptide per gramof protein

then nmmulaat@dfufmer p@ﬁl theadasird mmtnwt beeibaen TelueYadcsea sy example
Flgure%) éggﬂ or gBPgS Blr ta caﬁglgjsbc?aagn% hngg %ﬁg%eéfe\ﬁg%ﬂ t8fa]110w for restriction

analysiBl tcidion, ARnBAGHIOE sk pﬁ‘ibegfam Siletite mpdtionia dan Mbe frétfoduced, as
gr am of ‘host cel | protein. The increased production

desirede A Vs StAgCHAGSIAC B qmakyﬁenseaﬂencmﬁ aaplificationgyith dgolymerase
chain r 51:‘#10{1 géﬂxgglsl%g%l?fgﬁl viffo %ut%c‘é/%h d Ul Ibe %];n &Leﬁt qirgcesses for the

NCr € ion is |cd y TEasur o
incorpatatigras i :ﬁglbﬁch& resivtahceogenps enﬂ,lnégatlne atleeion ﬁcﬁ)ferﬂl be familiar to

period of indyction in a |f|e to th
those o quiogvorii ip Hheear hsp-£5 SHOCKH 50508, ofesent N B0ST6: US.
Patent Ni€ 6l fﬁ&%\se%%pﬁﬁéﬁ'ﬁrpzefhe;;ﬁqq@‘cmam'z)p@@%)elaﬁd OPRLRR, et al,

an incréasé i n the Sol ubi of the ot€in
Transgeric Rebianeln t4:25762851 (A92)).pept | de can be produced and

recovered fromthe cyjoplasm, per.ip

a6 Eeion S hedTeRAdt JRRE higbietel e dngpdpg  pgpkarvoti
repllcaﬁ@rp.tx;}s%l &g aﬁ%ngﬁl{‘fe%g’lﬁia%l@ﬁy 8 ptaxalRitic URR sREIPAEP.urescens or

peptide can include one or rnore targeting sequences or

E. coli3\ aed@eml.aeeamg ag o6 iliffereng o Gt haner fonbecesed dpminsertion, can be

employeﬁg Wgﬁﬁﬁm{ R%trgrgf)h Yﬁ[l]%rly% %) d d #tlgoglglllr}%o ﬁhaeg Ccfeﬁﬁﬁ%c? cell. Once the
vector BRRATWENG the céhshasithas ®kén cobisleted) ifcasbd fibther maﬁlpu&%dl such as by
herei n means 94 WO 2006/ 014899 PCT/ US2005/ 026390

deletion Haft cartain Seqeaeas, linewinatipnees piitodueiag ypuiatons; | delrhians o other
sequen?\«/%1 RFEP{?% R)%?Egg( §g@feﬁl:é/ Ra80%,a0 %1@1{1&211&1%9)( WA ¥bhofruct can be

en spun nutes in a rund
introdupéy mit®thegeltal conditions. Sol uble, active proteins
are capabl e of _exhibiting function, and are not par
dfhe mogesg, Pk b Heral Bty henc embodients pfien medidioatiansof the host and

expression of the recombinant protein in the modified host, a genetic profile of the modified
host cell is analyzed to identify one or more further identified genes the expression of which

is changed in the modified host cell. In particular, compensatory genes can be those that
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The invention can al so i nprove recovery of active
reconbi nant proteins or peptides. For exanple, the
wonovmriacp on between a identified and a parentPCTnmzmsmmB90

ptide on ept| V.
s RSRYBER bGiaf S YBEP Ui 25 i BRI AR, i e
compardd€o A TREGHES dok)eeh Mbt Q)Qﬁe’ssﬁig&hé recbmbmalnopmtem or pepmie or when
assay. Thus, in vitro assays can _be used to det

comparedrip adamasdalindehasheell aBhe BICREt WEORT i ‘H’éﬁ ehiegte (Gp gepression
o the ST g O AP/ SHNTE pRILLSUISRIR o ool
modifie@0éll. Thdsk @Ps cad be itGarld to&hpove cprotmarexprasd;lqni and tan be repeated
neasurement of colorinmetrjc cha?q%LF %hanges in
one, twq, HUEe L0 Ve PIX, SevERgEEt, RS Ah19a5 D tBfSnges in
nmol ecul ar wei ght as neasured by gel electrophoresis
and/ or gel exclusion processes, etc. In vivo assays

{.ncl but are not limted to, assays to detect
lhﬂd“°bﬁ98FBF%§|ca| effects, e.g. meight gain, change in

| ectrol yte bal ance ch
Hr@ggss %&e avelaq%%qtﬂ?@@gle%% 8rggseg J)g{)cidcﬂgn %)!f Mombinant
protein @f‘f)é}ﬁﬁ@ i a HoSSRMNSEhe HEReseAl ﬂr&duoﬁﬁy chm indhwie Asisengasedramount
be used so long as a variable paraneter exists so .as

of proteiropetegramtofhoshBretwan itha Ehen Ik ef 1B, HetAReBAlu{pan increase in

the len%lgg TInfg ! tﬁ%@%%{%ﬁ qs? p%ghéﬁgg %ﬁ&g@g&m’ PIOREES peptid€ € ThE Hcreased

productfoyit 6@l asdd ¢dddedd phaﬁﬁprof/ﬁﬁmteitedhe 26quirentmatst 4Hm growth of the
enbodi nents, the prot %{: al so be secreted i
ugfs

recombigeni Bl  TheSasdeas O 658 R B BEEPEIHAL ful
e t

tengtn FERUSIGRpIE PR BERRUABRLS it HErebl ANBlols BAUONSE (B rotein o

peptide pabeproditedGhpne or KieGhipylusion bedicom a g«v&g nd% pe pt i de, an

EOJB%)F}CBE@,SC ]g,r% ;q%%l&%&%- cg])q b%ecret | ogeéltsll geg of aﬁtlve Brotem or
peptide é)lef %Qa.gpbi’ﬁbfeih progh&dnot E&(ér&ﬂq)otﬂhbstﬁﬁ‘&reﬁi | THe iBb@ARM production

l'i poprotein B (LprB) secretion signal
can a1s4»eaptaxumcrdasedotwelequ¢pmnble m@teguqrr pewsisigl such as soluble protem

procucsli i SEnRR D e e B 00! B pogucin
can alsé B@ aﬁy beﬁ%&@éﬂ/ pERictddsed tetaacrévey @nd insedasddl tifve omsblubiw level of
di fied host cell or doubly or multiply nodified
pnﬁmncell In one enbodi nent, the transgenic peptide,
ol ' ; i %h&%ql fi
SR bisdaiel SRy BherbRART R Bl 1027 oF R ater
a certaill Prikte6findwutivd ib hmomemo theereamiei inductipn dn thenmmodlﬁed cell.
soluble in the cytoplasm can configure appropriately
SolubldihbdluiBe proper positioning of the thiol groups for
ater disulfide bond formation in the periplasm In
r‘ﬁP;%QQ gﬁ?}gssuﬂ‘@f reb6RAPRARNYBteREBAH Bkean BRkdBE R tHdesolubility
prof n, ragnent contains at |east one
of the proteiranBherrabmbin@st MOLR0 06p¢PLide 39n Pepradseeod sudrsgvwed from the

cytoplagtln,sﬂelriplégsrerggr()%%ralc q&llarlr&gcﬁélévo%fgt ﬁ%ﬁ? ngnip erotge%q dr Bth @ can be

msolubijé Slolinie RO GRvteih dr PRFHARIAGHARNS ond B Riof eﬁﬁg’qséduences or
he expressed, transgenic peptide, polypepti

sequenq:ﬁsdm) essts,’tpmnﬁCEatlagrrent t her eof produced w || be pr oduced

Sﬁ? 8?81!54{1]1% gmbg 1%}%?1 gﬁJg n%ﬁtg ngc?\?sides r%p é’ré}(e%g I%IJ 19(12)?@1 %ﬂ%e solublhty
of a re@mUiRER pHbiR RPehlide in a host cell. The term “soluble” as used herem means
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renatured formin the cytoplasmor periplasm In
anot her enbodi nent about 60%, 70% 75% 80% 85%
wOQ@bac/95H of the expressed protein is obt ai nedPCm/m2005/026390

easi | renatured | act.i.ve, .for
that the RN 81706 PF AT oY P HER SRT SRy B Por 4g0 and
20 OOO)&%a\;{@b{Nﬁeﬂ- sputt &4 16-30f mifutesf inUp baseLe GRS st 1iddnditions.
aké-fl asks at 30C. OD575 was recorded for eac

Solubles actafeapratelnsaare sepable pfrextpbiting Sunchigh) and areqys Parteaf; agf inclusion

bact er ains Strain Relevant Strain CGenotype
bOdyorloiﬁ?ﬁpae Ei%{)rpﬁa‘fht Protein 214 P. fluorescens host

Thé atvienfied Bary/ silko ERARHVY fiécoleMZatldtivé kFdchadinantBrbleiny br peptides.
DOW 1323 bp: hGH C280 yrF DOM 339 vector onl y pl asm d

For example, therintxmpetiopebetpicercasieytiiredpand sonareptppol 9 polgpeptide

e

measuréBBji afy Eon‘i"@hdﬂt EiOa’\itﬁQBr hpwh@ldssa&lﬂfﬁuy fitke viths hssam%used to

yrF, hsl W Jl
determizg 1a71qu1¢tectfH§¢ Uitetsoihan b comensiisd il oRBRH , e between

I
o 4 RSyl .S ity i

antlgenPéI&'/ Sﬁh@ﬁ%ﬁ% Geﬁﬁlncmldaﬂm wsasRenena nt eol pib@pRiR Ihangesihagges in

radioncl{ gy ERERT ARt CYERLD: SIBRGF Be IS ONBERL Pl by g
electrolﬂ{oPgisddiﬁ}S} ge Py chisiorPoM3D eteYnFvivo Réshlys 1a6idde, aOMARS limited

to, assays to detect physmloglcal effects, e.g. weight gain, change in electrolyte balance,
change in blood clotting time, changes in clot dissolution and the induction of antigenic
response. Generally, any in vivo assay can be used so long as a variable parameter exists so
as to detect a change in the interaction between the identified and the polypeptide of interest.

See, for example, US Patent No. 5,834,250.

Cytoplasmic/periplasmic/secreted

In certain embodiments, the protein can also be secreted into the periplasm if fused to
an appropriate signal secretion sequence. In one embodiment, the signal sequence can be a
phosphate binding protein, a Lys-Arg-Orn binding protein (LLAObp or KRObp) secretion
signal peptide, an Outer Membrane Porin E (OprE) secretion signal peptide, an azurin
secretion signal peptide, an iron (II) binding protein [Fe(II)bp] secretion signal peptide, or
a lipoprotein B (LprB) secretion signal peptide.

In one embodiment, no additional disulfide-bond-promoting conditions or agents are
required in order to recover disulfide-bond-containing identified polypeptide in active,
soluble form from the modified host cell or doubly or multiply modified cell. In one
embodiment, the transgenic peptide, polypeptide, protein, or fragment thereof has a folded
intramolecular conformation in its active state. It has been found that complex mammalian
proteins soluble in the cytoplasm can configure appropriately with the proper positioning of
the thiol groups for later disulfide bond formation in the periplasm. In one embodiment, the

transgenic peptide, polypeptide, protein, or fragment contains at least one intramolecular
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pDOW 1261-2 suici de vector, pyrF+ pDOA2050 used for
construction of the hslUV deletion strains Sanple
woabdemasd9on and RNA i sol ation Al sanpl es wer ePCT/US2005/026390
coll ected froma 200nl standard shake fl asks
experinments. Sanples were taken at different tine
disulﬁma‘bmsliaﬁs actifiecstete;chnd pethaps fip tpu.els 6, Rt10edLH 4t 16xel 8, or 20 or more
. 10 M of «cell culture fromthe shake fl asks
disul bqu Flected and mixed with 10 m of RNAl ater
( ARRLe Bmbodisdnt, Pnord Man' BE 8NtheteRpieksdl frimkgerPeptide, pol%lpeptide
M croarray hybrl di zation and data analysis 10 For eac
proteiRiars Gagrhent ‘thh@Of Inuedusse evitll hacrrededededs sipsled Jpctimal peptides,
poly e, Srcieinh P INOHSRA FAREE T KDRE RARE. b ol BhBruble casit

r anscr

renatﬁrBa')fofrEaﬁtth@Byt ln1g drm@msmeXEn’a{othHrldmjod(lﬁﬂﬂre&bamSO% , 70%,
The two | abel e cDNA pool s_were conpi ned .and af

75%,1%% §a7er Yapr W0 of |ﬂé"eeXP¥?ﬁ§e¢1P¥91@ﬁrl$ qptamer da or Eaby; a#eﬁgmred into

r am no-nodi fi ed ol i godeoxyri bonucl eoti des

active’ I )

oli'gos) representing each ORF of P. fluorescens.
Each oligo was printed twi ce for duplicate spots at
different |ocation using the SDDC-2 robot (Virtek,

Toront o, Canada - now di t t hrough Bi 0- Rad
Laboratories, Hercules, SMP3 pins (Tel eChem

PRl e SRR o B BRSPS or

ﬂuor&@%ﬁ&@ %&M Af shakd-higdkent 3@@0&'7%8'}%&%0} B&oh strain at various

After printing, the slides were
A

tlmeptmstS- pr ocessed according 20 to MAG s specifications.
Segundo,

war ¢

Tabl%i;

OV D BERRIG R

m. Bi oDi sco

W”I‘ﬁ's{ ate th

very Inc. (EH
e data anal ysis.

Thi s

MB2HEh hybri d

Stri@Ckage Cong

eRVnt sfraﬁi @aﬁ,Typac

nan rector

R4shlidl

dat a
gata

I maGene TiRecombinant Protein

(alallal

eI BOSt TR 5 0

a

nned usi ng Scan

SO T

Array

DCBGI0 ( Packa
fl uorescenc

p-FBi 0SCi ence, Bill
e of the Cy3- and

v5-| abhel ed cDNA

érica, MA) to m

pasur e
bound _to

DC24e mi croar

Pey. The acquired

#dSwere qua

Hitilesead

DCQ’H 1 rrabene
Durin t

FNd Taw data was
e data preparatiof

g ER3ed in CEgp

the spot inte

RGANT

sity for

DC@&bh gene waeFbackgr ound- corr@&%ﬁlﬁﬁhe si gna

veqteyonly plasmid

L/yO blld
Dcﬁégfnq the t

e —wars—TToT et T ZET g Cv3 (,nd
}g*l si gnal |nten5|b }or t he

V\%ﬁ

DC2606/ 014899

pJF?ET/ U82005/ 026390

pDQWﬁrOé arr ay,

GreE, DnaKJ

1 ol
DC4?f”ansf or rred

\,yu t+0—Cy

U UI
gn replicates

e ET

i )
P s

HIE4pr essi on

harvact ad

ALK

aﬁm‘ ysis by SDS- PA@(IWliélere al i | qu

aft o [

nT .
LD aILCI II_I\JI

hGE-GPP e

Dcﬁ’m’ \AE"A A%l u.

mal i zed

PBT o0 of 10, Cel

| ysates were

Areat o o
aactT T oOtT,

separ at ed

DCBTE 0 sol ubl
__centrifugat

pyramdsitnsol ubl e frcmowmﬁby

on nf

m fa) Al :nnnt

hGH

DC3T3 were con

11000 o fnr
J

T UTY

o
TUT I

H2% | ps san

Bg}ghéHS

Hgypditer (Inv
to 10 pl t

},tpoggnr San Di €go,
heated _at 95C

pDOW 13490 uM DTT

fnr ______ The

hGEROOP20

hrot-eins
oi-elhns

DCgir e separ a

PHE &HH"vi sual i zed

on 12% Nupage g

b s

makal ned

pyrF, hslUV

pDOW1426

hGH

HI117

pyrF, hslUV

pDOW 1349

hGH-COP

Plasmids used in the following experiments are listed in Table 2.

Table 2: Overview of plasmids
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10 with Coonassie Blue using Sinply Blue Safestain
(I'nvitrogen, San Diego, CA). Fluorescence activity
woramieayent Protein yield was al so neasured byCT/US2005/026390
fluorescence activity of the fusion of green
fluorescence protein (COP) and human growt h hor none
Plagthigs) | The hqgh: - CORefeMansen  construct vas transf or ned
pDOWRESO \ | d- type or gening vasierant strains hnd sel ect ed on
pDOWRE40M) gl ucos &tasgmE-¢iaky ePWif t hout uratil. The
pDOWREZE il ndu dReefl nogp¢ombinianh gepe)\oaly MigePial i ed t o OD600 of
pDOfN3Be1 |Rel at i ve Phitigmredeédoeyrf RE) activ|ty was neasured
pDOWSIBAg |t he Spect r awdX, KGO, i cr opl at
pDORPGsE fof T uor i net er pfrWd] garil ar Devi ces, | Sunnyval e, CA)
oDOWEERI2 | TE appr ORGicRE fectst Sy NY (Ex485, | Enb38530

pDOWR05Y %ed For b&{svructnérvof@(eaﬁmy\ﬁddetlohaemﬁnse Kpr essi on
armatysis of - stral ns_produci ng cytopl asn ¢ and

periplasmc proteins - Conparisons of different tine

oints, To .t EMs and protease gene expression
SamquJ li?ﬁt‘?'hénéﬁ%kg%&op@r? B5f heterol ogous protein, P.
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cell c@gﬁ? %8 1?18 Fhﬁlﬁj Aol w28k eRteA Sl QmQ ?ﬁsiggle& RNARter (Ambion,

ncroarray experinen

Austll@@z}@ﬁfemgdnhtoaswﬂlnﬁTRNAencod| ng cytoplasmc nitri I ase
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encodi ng the periplasm c human growt h hor none
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WD 3€hcHDRINOT sahpidy,  thea Shworesgen@DBRScotidey EyhdUdPi en Cy5-dUTP
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transéﬁ?tlg egR(Iﬂ cﬁloﬂnﬁ’sl e PRloR! h&famdrNEHiths:d fal@haIR}\wThe two labeled

transcriptional profili ngy(TxP usi n?
cDNA)wolmvxcer@mmlaysd aridripgliedtol) migeanagy stidecl pmpoeartay s 1des contains

PCT/.US2 90, Th
somcf AR B et o d R SRRl Rr Saing, o, ORF of 7.
ﬂuor&Eeﬁsh €ach Bligo #hé Brinfeddiwedel fof dipliGatedsions atsdffpleat Wchﬂnon using the
hat of O hr sanple, the two sanples vvere | abel e

SDDWZ{ tobpt (Yirtskcd mon(t}y eCs‘anaéqt tHeqw @ysgu pu@y glqj@qnﬁ; Laboratories,

50, 80 AR SPGBl Sppinat .

mlcrcﬁ“s dligea fised(Wer coats@ Wathes positvety blahgécbe;bowlrbsm ifarrefficient DNA
-dUTP or Cy5- dUT‘“3 (Tabl e 3, f] dslto%). The d@i
binding VIV dad AlTdeCAb A paHiah s TS 2 b APduiP P Gdaecording
to Mjﬁ?’é”s%%clﬁgét%% | A b RRSe! acf<5g] e £8MMBRGILVES Inc. (El Segundo, CA)
processe g the mcroarfay software ™
was ﬁ!@éﬁ( age fdcilivan Biledidatmo wralysi. EThisSegckage, ca@sists THe CloneTracker

ppession. rafi o of the vvot| oit s f.or
Imaqﬁgg @g}e@gsgpg%‘ rgﬁ%ﬂesr and BgreEtOf h eg'aé %e]gaé:F Aqugnglzed slide
r e chb& BalerieaV t
was tspagmt renc]‘{és 0 arm%%l{ﬁ})g ?Aﬁggﬁstglrdasfhns (DCZ8O aD&{% 0 Thease
fluoreseendaGf7the CiB-gande C2)-labElddl DA Bmmdatoyth@f migreareyy rlag acquired

1mag§sx grrel é{lea?lglﬁeg & or e:n%mI " E)fama% was processed in Gene81ght . During

1%

the data preparation, the spot intensity for each gene was background-corrected; the signal for

the Cy5 channel was normalized to the Cy3 channel using the total signal intensity for the
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Experiment Slide Cy3 Cy5 Experinent Slide Cy3 Cy5
DC280 1 4hr sanple O hr sanple 0 hr 7 DC240 DC271 2 O
wanosamHe 4hr sanple 8 DC271 DC240 DC240 3 4RCTRA2®E026390
O hr sample 4hr 9 DC240 DC271 4 0 hr sanple 4hr
sanpl e 10 DC271 DC240 DC271 5 4hr sanple O hr sanple
entireD@3H9 thd ndimalzadwiteo of BiyS sargi3efor @ach geneswap lag24imansformed, and
.S le 12 hr sanpl e 4hr sanple To focus on FM and
reph“ﬁ%%é%%‘”ﬁ@ﬂg&expressi on in P. fluorescens under the
stress inposed by high | evel reconbinant protein

production, a list of FM and protease genes was
Protejw gppirestion anakysis by $NSEPALHal ysis. After hierarchical

cl [i a i | the.gen I : .

CLATHI R ALl o 08198 %00 s DRRFORTG pdvcion,
normbN¥edab Oy & 10, U8l $ysates wakeisdparateddntngdluble Mdinsalulle fractions by

Four  genes in cluster 7 show_si gﬁi fi cant ,his(?her
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o, _ :
LS RE54RTRE TR, 85840 000,98 DEATRAY 016 (B3 dfln et

at 95%hif@hs eiesTheoprotenss weedepaatad \ang vituglired ath 2%oNwpage igels stained
.. are rxf0l1l961 encodi HslV, rxf01957 engodin [, U,
with Coprassey @ﬁe@agﬁgnef&%iuaéafestﬁ% %%ge@ng%bf%ﬁﬁg
The E. coli HslV (A pQ and HslU (ClpY) together form

a cytoplasmc protease. The small subunit, Hsl1lV, is a
Fluoypsgencd astivite nepsigrement he pr ot easomal a- subunits of

eukaryot e The .| arge subuni Hs1U is.an ATP W
By S HirleS s D] moakicites Bl LR Bt 3 ereen
fluorésbete fin QCOR) &l thuinsn agrodiia Ileauen®(hGHe. Mt Ihgh::COP fusion
characterized co-chaperone DnaJ as judged from not
consteust ywast sansformed ipte wild-tapeser fgld/ frmltisgrﬁl.ns apdeselected on the M9
t ' i
soc BLFR A0 bS5 5B S B VRt Abind o 0D of
five. 2Q084t04 808 cREAéIROP A6 KAs mpasurddnusiog ube i Spectvdmax Gemini
the cbpA gene on a_nul ti cgﬁy plasmd. Ht

. of E. coli )
micrqplpfe tsperEoThgTIgeter AMulpqidapeRTers SHHREEl p&b waggr fiseappropriate
i ' i d transiently bind -
Semﬂr%g%s?é{l/%i%ﬁégﬁg%@?%?ﬁeﬁfﬁes, r educi ngyt hei r Sf pgg

concentration in solution and thus preventing
unspeci fic aggregation. The genes in cluster 6 of
Exarﬁ*}l@ Uk Gehe\GRpFesSib A0 AIYSIE of ghins Ppeodgcihg eytdpliintahnd periplasmic
clustering to identify |ess pronounced effects.
Proteingyy [0 SR/ {Aer PR EMPHF ot eases were identified
in tw main clusters (lines in cluster 6 and 8). The

t Vibo stvy the iVl sndeprofasg genbreapreasion g the prrdugiemof heterologous
ch ones that. ar t t : 10 )
oo BTG S5 L ol A i QOB it microaray

expeBBAte SBCR06 WaheBSst 6fraifl @ne Svak 1658 Bl disingo] foricele gtdwtheC280 has a
an additional FM CI({)X that 10 is_higher expressed in X
vectopeniy pleswilian grapised RER Watreb fMyathe auickpapey ggperiments; DC240 is

ool SHE LTl ki SioPAeoiALE 8965 B8 sty D s
DC208 a/itli aplasmidnencodiag dhespdriplasarid dnsan rowthkermyond (pbanhiGH) that is
parth? liJnks{(j)llru ?et. iS(t:rail;E F\)zszzlegg /grcolvgn '1/_}1T§ Sgﬁ offgﬂzlkleyﬂasﬁllﬁéiium and cell growth was
monitored by measuring ODs7s. IPTG induction was performed 24 hrs after inoculation. All
strains grew similarly and culture samples were taken just before (0 hr) and 4 hrs after

induction for RNA isolation and transcriptional profiling (TxP) using DNA microarrays

(Figure 1).
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of E. coli was isolated- as a specific conponent of
t he ATP-dependent C p proteases, which maintain
woentcin#spol ypeptides in a form conpetent for PCT/US2005/026390
proteolysis by the ClpP protease subunit. ClpX can
act as a nol ecul ar chaperone, in the absence of ClpP,
byTkecgangtae predileshie. trapscripgrabprogilest wera dasagvan the gomparisn of the 4
epl i.cati qn. | £ . a ' n
brs afPmtficnting pOEC KRy fBe D B SHE e MR UL wyre tabeted
with Tiablegceht diessteithér E)3-aUTPTal $RSETRELARE coigistdized to the same slide

steady-state nRNA ratio |l evels are higher in DC271 as
for epchngiitte Foch hpbpdigatigndwescdgdicatel avithaYresVn StPeHMERE (f-fre Samples

v B Gl S AU ZRRREY, 1840 Py o8Pyt
slidey sveré€3ednned hrsings a GonfocBX R84 S&hneér. Bignd ibteBsiky (63 each gene was
Chaper one pr otein HHpG RXF03987 1

1.0 0.5 5.2 chpA
deterpyipcilefDRISCRTSRAI HE MeoRisoRTIRYFEPfow e Pagiage giimeBlgdiscovery (2l

Segufdd. \CATPHERERESH rdbibUr8RS Bvo it YolRS foF- el Berd) was calculated and
RXF01957 1 1.0 4.8 hsl U ATP-dependent Hsl prot ease,

ratiog\fP-abli theligeges aurbssrthe stiginh) weRXF5@E8E Hased onghs rfﬁié)dmw and trend
O .1.3,0.6 3.0 *
o QBB LSBEAE RSDE BEBEED ifidif ¢ 3 0 o
TableBaSem o %i@id&rﬂgae}x At pQPGARd % xamples 1-3
PCT/ US2005/ 026390 XEF04654 1 1.1 0.9 2 0 clpX

Experimens peiden€yX p pr dase, A"ExerMQSﬁ%qJ]&yﬁit C15%5

DOEPT  Ufgak, A, AEO0e s (At R i ¢5 Rt on uhe ﬂﬁdﬁ@”a C271
cﬁ?}p and t hus t?/\]glsqe e _exp es<|§on vaILa e

provi de@ Ex@hysempl - 4@@p]§xwr essi on aBal yR&76f |DC240

f A TSP OURC y A C d—pertphasn)
C%lri%tei ns?p- [f}?é%h?fﬂ%ongg‘??%ﬂ I}le Jﬂ?}udiffere%t st]jr%zl«r)]s Dnc271

order t@ cond hrsamplee |dhsample ﬁbt ai ned abbve DC271 DC240
A+ P oy ond AN~ H % o tf. - P N
AT U Ul U ||ay LY YA Ll I CT I | LI =AY EPRY)
D 4l t ect gonpizr”}rsq% ?irf’l%f toﬁ“éyz?%es ra?gns D(Iy;l gﬁﬁsa'%M? hr sample

(slides|67 t 00 Hkainple TdhisamBle. | The conpatl sof wkaniple| 4hr sample

twn ctrinr nmalat +ha A lhrae Aft A rndye~t
o—St o rto——at—t i C—a—rH—S—art 1 G T

confirmed that an al nost
To focus on FM and protease gene expression in P. fluorescens under the stress

Nt i1l A Nt
LI CTITe |~J\JIIIL

imposed by high level recombinant protein production, a list of FM and protease genes was
compared to the cluster analysis. After hierarchical clustering analysis of all the genes from
DC280, DC240 and DC271, FMs and proteases were identified in two clusters (lines in
clusters 6 and 7; Figure 2).

Four genes in cluster 7 show significant higher expression in DC271 expressing
mainly insoluble periplasmic human growth hormone as compared to DC240 producing
soluble cytoplasmic nitrilase or DC280, which does not overproduce any protein. The four
genes are rxﬂ)i961 encoding HslV, rxf01957 encoding HslU, rxf03987 encoding CbpA and
rxf05455 encoding HtpG. The E. coli HslV (ClpQ) and HslU (ClpY) together form a
cytoplasmic protease. The small subunit, HslV, is a peptidase related to the proteasomal o-
subunits of eukaryotes. The large subunit, HslU, is an ATPase with homology to other Clp
family ATPases such as ClpA and ClpX. CbpA of E. coli is an analogue of the well-
characterized co-chaperone DnaJ as judged from not only its structure but also its function.

The phenotype of lesions in Dnal, such as temperature sensitivity for growth, are restored
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identical set of FM and protease genes were

up-regul ated in cells expressing partially soluble 10
wobhpeeron@b (Tabl e 5). Al genes listed in Tabl ePETAIS2005/026390

significantly (i.e. _> 2-fold) higher expressed in

strains producing the partly insoluble hGH as conpa
upon introdedtion qfithel ulgigerfeudnl glmuétmow ipéasmid.rhlipsis el E. Cf?l;;lgé‘?tlons as an

di.re f DC271 t
ATP-Eebierd HRRENE Quferiead ¥ i eates Sl kB Binds non-
natlve%ld‘i'ﬁ% PR iiaEeresaty Rl feetontdidlatishdvedution and thus preventing

signitficantly higher gene expression values during
unSPeplﬁptaggﬂegﬁthlhsol ubl e hGH production. Those genes

I YRS IR, 8y S B i s

1dent1f301é§§ ﬁgmeum&dldﬁfeetsvﬁrgurm rshaws mhaatfmmam promezals‘tsswow identified in

o s CSETAIOF HeCER 6178 v T Gh FYB B HTend 3 [Gffpend Dral
two nih ff:}?ag@]]%ng{ @%r@%vellh&o@n t§ QJo'rkt ﬁl%’r fouﬂafd A& oas 1@ten(1js Further

pep I sonerase. 20 Ta . List of
analym of e)q&&ssgmneﬁuas/mf@nm muy:hsteatﬁeldmmedl anvadditienabFM, ClpX that

gh [ DC2 h
BT AT IO T Ve
or DdZ%-(BGWMbﬂLtﬁ)teb ﬁet o@@f)&%dﬁ@, rbtets - THeG2 (cblvGipXCesue shock protein is
Functi on 40 at 4hr RXF03987 1 0.

homolko8s ubpmmama"oprmmmmdqgﬂ@n@ﬁ@ﬂﬁSPw#élpgﬁPqﬁe@ fagnily. ClpX

10,.0 hs TP-d d
o g e T SRR g SR s, i
malntgié:l_?_%%g&gg 8&%2 WYoti®s in3a 4o .competbil fONDdODBYsikl 43 %ABe ClpP protease

6390 =~ RXF054
subunit: §HpX reaptastas RISY (?bagesrgrllq,%pag%g seéﬁgﬁgmebryogc%vaﬁng the

1mt1a%&%%%ﬁ@§lvgw %@d& ﬁihc%hg% gggx}]tgiegﬁg\t@% Iréﬁd %n&éfs'eﬁ‘ important for
perip RMERARNI peodcRoard hiatéll iCifajpleone pr ot ei n DnakK

RXF04587 l 0.9 2.8 cl pA ) )
TSRk 0.0 2.8 S, AE R O LB 38 e ihr
DCZM dggﬁire%rtg INGoQ St Ers. | BRRRSistedGre hedatlo 8 4 hr after IPTG

2 2.0 cl pX ATP-dependent C p protease,
inducfiéftd0 hdi ng subunit ClpX *For dnaK two probes are

nresent —oR tha m

Ge‘g‘k]}?r ess éﬁzg(va lL;Ie Dg?%dv ;? 0\\; Bgaﬂ i ”Cjeng ! Feiction
(4hr vs. Ohr) | (4hr vs. Ohr) | (4hr vs.Ohr)

RXF05455 1 | 0.8 0.6 53 htpG | Chaperone protein HtpG

RXF03987 1 | 1.0 0.5 52 cbpA | Curved DNA-binding
protein

RXF01961_1 | 0.9 0.4 5.0 hslV | ATP-dependent protease
HslV (ec 3.4.25.-)

RXF01957 1 | 1.0 4.8 hslU | ATP-dependent Hsl
protease, ATP-binding
subunit
HslU

RXF05399 1.0 0.6 33 dnaK* | Chaperone protein DnaK

RXF05399 1 | 1.3 0.6 3.0 dnaK* | Chaperone protein DnaK

RXF05406_1 | 1.2 0.7 3.0 dnaJ | Chaperone protein Dnal
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Exanpl e 3: Gene expression analysis of a strain
produci ng an insol uble cytoplasmc protein Since
wOCR6H1eRepr esses partially periplasm c human gPOWMIS2005/026390

hormone (pbp::hGH), it was investigated if simlar or
different FMs and protease genes were up- d in

RXFa4GHr Bl n.1 expres$Pdg mai nl ¥ Zi%hsol ubl é?llé{/t opY A sdrpendartlp
DC369 was used in this experinment. The 4 NigotdkGe, AflP&finding
i nductijon sanpl e{was conparned with that off the 0 hr
time point sanpl e, and microarray experi nEMtEitner e
performed as shown in Table 3 (slides 11 drgy?2).
Again, [sinmlar FM and protlease genels were found to be

*For dyuk, ergol mbeeb aradiresknt ng théanicroaway ¢hipt a1d Biys jeReZengregpression
i nvol ve in cytoplasmc rather than periplasmc
valuest25¢ Broyiledng protein degradation (Table 6). A sunmmary
of which genes, were_ identified i H whi ch e)ﬁ)er.i rregt ivlasmic
Exampleshy Ganerexpressiop|agalysis of stnains pyedpaing cyigplasmic apg peripias
Venn ,dj f- Ei . 6. List of FM and
pmtelﬁ‘?étgggég{ge eﬂ’g;‘y\fﬁé"e&g/g‘%ﬁ%ﬁﬁg-%’gt e nRNA | evel s are

hi gher_i.n 6 r indusgi:i: . r ent
2 e o L ORI Y S mens
were PerfoRfne@by ldREE donthatiboroot the tWo biraias DER7hehd D240 (slides 7 to 10 n
i nduction). CGene_ | D DC369 Geﬁ)g Funct.i on %Ahrt.vs. 'q?cr:c)mﬁrmed
Table AxrBaowmparigogofdeywarpais b gshis gt B4udindivF ped
that g;ﬁiﬂ %g -) 102 WD 2006/ 014899 PCT/ US2005/ 026390
57_1 4.3 hsl U ATP-dependent Hsl protease, .
identi& et ATNIngd pritenst izehiswbre RxEFeg487d in gells expysasiug pyidiglly soluble

DNA- bi ndi t ei n..RXFQ5455.1 3.3 ht | .
pbp:: kit @":aﬂlel r&ge‘& %gg%sgk%d 11n2"_? éﬁre&gﬁgg@o%%@p Ez:egt%:?hfold) higher
expregr%gﬁ%} st%ﬁ@&%ﬁﬁciﬁg thep#tlP Bis6ILBR WG e cmPaed 38 881slpraduking fully

aperone protein DnaK RXF02095_1 2. O@gr_oE 10 .
solubleBatriCisaplartbndinecteomparisRrrd B2 1 1o DER4gy v adsliqng! protems were

., ..Chaperonin G oEL .RXFO5399 1 * t o

e SR 1S e BB b PP et Sbiinanty

highefTRnBI digidgios Walist dishipApartiEly idsudible th&H pprotiesioar &hose genes
present on the mcroarray chip and _thus two

includppr B enCori S4By TP 8Y RIS ne e qding FIbP.
f an mut ant . hali : Siidd ogether with
The £,g MG pBHlRe 15 bRl R Ppetivaial SR ERISREIONIG! Rgcther wi
DnaKUPG#pE0 WA elomdentslf heda @epeasne Hsicton orawhyn dpgetari with ClpP,
ATPase. The_honpol ogous protein in E. coli can act in
degradesmoteans: BhEviolihFbsecond protein to pronote energy

funct%%?gygﬁ%id@f—ﬁfo%ﬁs&ﬁ&ﬁéq ation in E

Table 5. List of FM and protease genes whose steady-state mRNA. levels are higher in
DC271 as compared to DC240. The values listed are the ratio of DC271 to DC240 at 4 hr
after IPTG induction.

Gene ID DC271 vs. | DC271 vs. | Gene | Function
DC240 at Ohr | DC240 at 4hr
RXF03987 1| 0.8 10.8 cbpA | Curved DNA-binding protein
RXF01957 11 0.9 10.0 hsIU | ATP-dependent Hsl protease, ATP-
binding subunit HsIU
RXF01961_1 | 0.7 10.0 hslV | ATP-dependent protease HslV (ec
3.4.25.-)
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10 coli. HslU interacts with Hs1V, a protein with
honol ogy to the a subunits of proteasonme. The E. coli
wokadd1ksomol ogues were reported to be i nvol vedPCIUS2005/026390
overal | proteolysis of misfolded proteins in
Mssiakas, D., et al. (1996) ldentification and
RXEE)MSéc]t 9.7 zat i on df7-HsW Hsl TJ h@@lp@l@mmﬂ)e rpotgméitp@

F—overah IULCUIyD 1 IN)
RXFUSIA@ e}'lbchia col4|7.u Enbo J lgnagSQ E%B‘Srb%tgggjé@;nce
RX&0gH4Y sl 50.6uggest ed Ahat the P clj)Buor@sB@rmlmslvu

FaWaVaVa¥al

|;r\C|yL UIJG.ILO LIUIIIbU
RXFE?%%#“ E? In or d:egrfto veri f d'fa#yt q’% retell n eed
RXiFosabvedopn the degzsadatl on of di (zlmpérsﬂleﬂﬂotelhmkout

ctrain ame _canctriicrt ad

R LR o hact (k1 on of  PEPG (PG TReRei AP brotease, ATE-

approxi pately 550 |bp DNA fragpent i|rdigdispedublntt C1BAU was

cl oned (a¥ ia t he Izanam/rw a) ra‘!cfa t NCR2 1_-_T0ORPO

RXJ8e08¢! | Bince thig kctor has|&R orngfPﬁag’g”Prql%ﬁ}s frags jsgierase (ec
20 (Col E1) that ig functional |n E.| xpiB) but not in P.

fluorestcens. the gonstructed MJ_I__W
RXFRIG4ehbl-Ehr onosonedf DC206 1F(P€ughA?r%ﬂ?iﬂeﬁ‘b’8ﬁ§:p protease, ATP-
reconbi pation in drder to cohfer kaamCduBunit ClpX
resistahce. The correct insertion site for the i
*For \dma&mpep proles| ase preserlopd M micraasast ehipi andel@upywo gene expression
[ colony PCR using prinmers that hybridize to
Val“etgr‘i‘geg‘g%?fsdfge of the 103 WO 2006/ 014899
PCT/ US2005/ 026390 originally anplified region and
within the plasnm d backbone (Table 3). The constructed
hsl U nutant strain was designated DC370. Priners
wer e designed that would anplify a -550 bp internal
Examplgi3s 4:ege expressign anglysis of aptisinproducimgan mseluhlg cytoplasmic
él{lagrrent was anplified using Taq Pol ynerase (Pronega),
pur| fied, and cloned into pCR2 1- TOPO vect or

LSttt BRRED R et pia i BrBRlehb R fong, Gop-nom, i

was ﬁl%ﬁi%b@d iPAniRe oMIifkdhe PR ﬁﬁlﬁfroféhs%t &es %&O&Iﬁf@ﬁta@éﬂ in a strain
250 pg/mM wuracil and 50 g % kananmyci n. Table 7.

exprerspmgmag,nly iippetubl e o amaic G wRsssd in this experiment. The 4 hrs

after m(ﬁlgf?1 %%a%?pﬂé: LAl gélgﬁ%eé %8 dé% toi[}@e;da g I gg{)l‘é& é}c le, tatnd microarray

expeﬁﬁEﬁs hRréNsErEirmieti tas Ein iihST aiUlé‘ 3 eident1 sdd FB. Again, smnlar FM and
cat caaggt cgaagcg (SEQ I D used_in_diagn (}

protegse geney wgteciogh lgb@g(lggé 1p e thatnhg glen genes are involved
caggaaacagctatgac (SEQ ID NO5) MN13 -F
aaaacgacggccag (SEQ ID NO 6) sl-Up

cytordhspgic aghadhanpayiptdsgic (BHEGE i poteth dogredation (Sake BLR swremary of

. up- and s| mi.ddl.eUp. . . ..
which By ST AG0EE PR AGHEH AR L R hofihupgalation is shown
inthé%&%ﬁ%raﬁi‘of*ﬁ 4, (SEQ ID NO 8) sl m ddl eDown

cgt ggagact ctccccttgt aagcctcactcaatgtggg (SEQ I D NGO 9)

prot

Table 6. List of FM and protease genes whose steady-state mRNA levels are higher in
DC369 at 4 hrs after induction as compared to time zero. The values listed are the ratio of 4

hr after IPTG induction to 0 hr (just before induction).

Gene ID DC369 Gene | Function
(4hr vs. Ohr)
RXF01961 1 4.8 hslV | ATP-dependent protease HslV (ec 3.4.25.-)
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sl down ggccaat ggttggccacgcg (SEQ I D NO 10) sl UpUp

gccgacgccacaggtge (SEQ ID NO 11) used in diagnostic
weehve/g489DOWNDown gcct ggt act gcgact cg ( SEQ | D NE&CT/2)52005/026390

C199 at at act agt aggaggt aactt at ggct gacgaacagacgca used

In cloning the grpE-DnakKJd (SEQ ID NO 13) C200

RXIH A% &t addt t acaggt 6y aé@&dg@@@E@llp@teaA@ Aiﬂ?)bnl@ng subunit HslU

RXPBOEETN pressionf np anatysis —To
sdt3g%7\:rlt hgﬁeffect ofb]%%edgs %%@%eﬁt&ﬁgoutn t wo

RXIhodsehols.3pr ot ei n | épdt es€haparonspoeinddipPar ed bet ween

LR G RN e Koo st e e

fain DC] ori ng the gene

Rxmsemlllngmbp hGH (:pBOMG]@B)p;rotand hGH (pDO/\1426) wer e

anech NDNC270 nnl I

neal

o o
o dAdllu

RRIBEH dog in st rai 0" op B S00RP OTA095

RXIR09US200% 026390 | F3E37 31 oMk (Xagerdnin GesgRECL i vel y.

St anrlarrl shake-fl ask agrbwth experihenRt-s—were narfnrnnrl

RXEQ6SY_dhé 200ur st r aBFEL F}Oglﬂ?aecgpgrh’ﬂ;‘ﬁgr?%t t he

RXM95BoL Type gand nmut aghqsst | éhdpéro tefl DAaKAr  gr owt h

rates. $fanples were runl on SDS- PAGE gels (Figure 8 and

RXiPA58The | e sults s(§@dst | RRdepepsrat GlptmaeipaspAfduhinding subunit ClpA

*Forl UraiRC tw8 PRJbesoare privent 6h Hie HHErobda A ?e gdﬁideﬁl'ug w8 geh8®xpression

prot éase ‘subunit ©~ Hs1U. Protein e sl on conparison
valudsyard prowidedcence activity Since the observed effect of
the lack of HslU on the yield of hGHis difficult to
quantitate usi ng SDS- PAGE anal yses, the tenporal
profile of protein production was 10 nonitored by the
fluorescence of a fusion protein between COP green
fluorescent protein and hGH A plasm d containing an
hGH: : COP fusion was constructed and transforned into
Exampke 4: GRerenatiat omZ2C306taanskraimeinhg |/ oageswez8C206 on
strain DC370 resulting in strains HI104 and HJ105

( Teld gvolgeneSheaWdawehe Sharldeto foleastongxhemiosrtiglsy wesregulated identified
perfornmed and sanples were _taken _at various .tinpe

genep, b oHHS 1 ar CXtPRIaTEECARRE e 206 rhareelpgous FPigifte i . cofhgan act in
fy

cont{ R 50 4 LBl AP e AN 8 W Wl o 2

coli. pYstf enteraetx p&ri‘ésHa';Wn a Ipmtelhsmdnlnrpmle giy tootht Inraﬁuburﬁtst df@roteasome The

E. cog g—i%g}(gﬁttgégl}(eﬁ? qr% %’Ho?tgcjf i%)ibg %i/ndl n?@k@teolysis of misfolded

proteARa]Y #iSsiake® n]?arét'm {)1@98}"' Tde‘ﬁ‘hhgado\ﬁp&‘n(ﬁEﬁaﬁ‘édﬂenzahbﬁ oIV HsIU
mut ant | ncr easéd 5%of the relative fluorescence

(Clp@t C1pY) hpretetk tlevolwdjmc ovasall psweolysin o€ m1s11’01de§| rgqilegls 1) Escherichia

o By TR A LU G580 AR S Ha v
geneédi-1iKeRydiong pitt@f@%‘imﬁfbh@ﬁ%%r@V(F@lrQS) and a protease

subuni t encoded é hs1lV. The previously constructed
Hsin qrdente asuiikthet sV aregndegd inyadveshing the degradatign of hGH, an AsiU

knoci( sth%g'gaWaéj sftruEttéﬁ §1§c!hu &l We;gogeﬁlgﬁpedeb}; Eﬁer‘ﬁgﬁgl thiktivation of
hslU (Figure 6). An approx1mately 550 bp DNA fragment internal to 4s/U was cloned into

the kanamycin-resistant pCR2.1-TOPO vector. Since this vector has an origin of replication
(ColE1) that is functional in E. coli but not in P. fluorescens, the constructed plasmids will
integrate into the chromosome of DC206 through homologous recombination in order to
confer kanamycin resistance. The correct insertion site for the kanamycin resistant colonies

was confirmed by diagnostic colony PCR using primers that hybridize to the outside of the
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still function as a protease by being able to couple
W th an ATP-bi ndi ng subunit of another protease, a
wdebmtoiee9 st rai n was constructed that had bot hrchashebiz6390
~and hslV genes renoved fromthe chronosone. As shown
in Figure 13, plasm d pDOMN050 was constructed by PCR
origiwaliylanfplifetliregion efid withinDNa plasegdrbadkborid Gieklend). The constranted AsiU

regi on, t e t Wo nts were subsequently fused
muta’&tsﬁ%iar Flﬁ;;é?%e()/erl ap Extension (SOE) PCR
'thrﬁﬁ’éi's @sﬁ:@@déﬂ@gne@ 1Mt wobfPdhpRE M3 3108h nefmAeBEon of the AsIU gene

splicing by overlap extension usi n% the pol yner ase
(TablerVA+ ‘hhe @ﬁ@mabﬁragmmpmsmpltﬁ@d wao 8@ Rplymerase (Promega), purified,

and iS5l B BERE T TREOS R et SEERR TAR) Tyt Mifbpics were

transfd@hed i compaemtdP. y@zsrésaém (D(Dm/ﬁﬁ&@leaﬁ‘eﬂ oh thé NE® dlncse gar plates
was confirned by DNA sequencin 105 WD 2006/ 014899

supplpmepios yothe) W eznburapl aagpe K BOYHls el ect r opor at ed

ﬁ(@@ and plated onto MD agar pl ates suppl enent ed
Tablla‘?t ﬁgl ucose and 15 qq/m tetracycline.

Priniér acycl i ®e&pieasé St ance is due to an i nfRagpasd on

event thatl reconbines the entire plasmdlinto the

bsILERPnsnos o meecsgaagteseipteeas KO I Do gous usedyingpR amplification of the
TR P A {1 o

hsl From a sedqmuttahgiiogageuSHETIDNG:Ant i on baisedmndidgi®stic PCR
| ) A\ region in

i ntegrated plasm d and the _hopplogous— DN
bsl RRe chr ongisagtetigacrrigeceSERIRNG® “resi st ant col oni es

re grow|_{ " T | e LBEedi um
Mlfg{s\lﬁ‘f{ppl enent ggaﬁcﬁcﬁg& %FW&Q@ . Cells are then
M1PplFat ed ont@adaBgﬁggccagl(aEQSIDSNom)errent ed Mith 500 g/ m

5- fluorodrotic aci Cells that ost _the

hsl-Ppt egr at e dgtgg@gmaﬁcwggtgg é%l%(a dDNERDrbi at«qsgc}]mﬁp]é\? & the up- and

i R R S Sk ) b oty

del etion s(SEQID Neak) ed DCAL7. Phenotypi ¢ anal ysis of
hslIN delation str »f the hsl UV
hsl_guddleDeyn Q@%gqgafészts?@étgtaﬁgcqtmcaﬁt&g@gn ($train HI115)

showed rruc@éaj g’rotel n yield than the wld-type
~strain DC3 Si m(?' r to what was observyed earlier

hsl_d6wfg the g@cwgg@gbmgag (SEQ aDING:10Ri N PC372 (data

not shown) Protein yield was also neasuted by

hsl Pipligr esc er'&géc%g"?o@?%gﬁtgﬁ(sﬁm Tgop f ugsethin djagnogtic PCR
4 T d pDOM 349
e g e S CEBt H Q00 OVOMBL £ ; andf of med. 1 nt o

—contal nl hg

e

HJ104 and |20 HJ11/, respectively. Standafd shake fl ask
exper i mnt@%@mifﬂor med and sanples were taken at
[1 Ous I.I Ir!;r‘ (H:SJVHI(’IP rescence
RC2;(r)easur ement ﬂ( aguragg%[ﬁféé i% agngEdlz%s fromthe
fluorinet gNO:Ji cated that the hsl UVprot¢ase del etion

strain-h ntl \- hi mhnr prot eing expr essi-on

RCMOl d-type |gndctabthagdogtiattadtfsctgepatlchpatged Missd inadlosing the grpE-DnaKJ

| evel s (about 50% y| el d |ncrease) as conpared to that

Proté\}ﬁl %&BleesWoL%ofgb@Fiao @HS—P%EE%IE:E?#%T is simlar to

obs VI ous e hsl U knock- out
StTaktudy thx &ﬂfebteoiﬁthel Asél/ adeny &nbeltogt twiod exdgehousaprotein expression
usi ng DNA m croarray technaol og(_y}
were compared between the parent stramn DC2006 and the newly constructed mutant strain
DC370. The plasmids harboring the gene encoding pbp::hGH (pDOW1323), and hGH

(pDOW1426) were each transformed into competent DC370 cells and resulted in strains
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To investigate if a new set of proteases are
up-regul ated in the hsl UV protease deletion strain,
wOoloernie9gar ray experi ments were conducted. St 2a@AIS2005/026390
shake flask experinments were perforned using the wld
type (DC369) and nutant strain (HJ1 15) expressing
DC31Grhd BeB72ackpestivelyn$tandeed 4hikesflasktgrowitneipetiimgnts were performed

.. Sanmpl es were_co d to,that of .30 the.0 hr tinme ..
with | n.ﬁqur.ssg:ﬁmse Fﬁuggtalr %@FW r%laﬂ g}ee}zvblf%{%% gncb Ing?%rftnstrams have similar
growthnidis! Sz@ﬁﬁle@ﬂgre%omSU@BAG@ygelﬁgF@@rb SRIAH D) iEHeresults suggest that

perfornmed. Conparing the ratio of the two tine points

the niyanfpeeriucpd higher ampygis of pepteins dne te theadalefiongofiihg pretease subunit
HSIUOf prot ease genes that are up-regulated in the hsl U/
protease deletion strain was identified (Table 8).
These newly identified genes encoding 106 WO
2006/ 014899 PCT/ US2005/ 026390 prot eases can now be
Protein expresyjan sompparison by Syareseentg a6HVikene del etion events
t oy tﬂée(gbse R B‘g%hey {aBk brAhs10esEh gRRHS? BOH & Bifficult to
production. Table 8: Protease genes whose steady-state
quantit@¥Aubiay e$BSHAGRI glatyses, nthehendpekd\Vprofitd edsproteiie| prodution was
' 11 i [ .
moni?c{yrgj@gsh(e §eé~:g I@%S()lf%g:u?(gl{ S%t%]? btgrt?yr%er\{m eé?é?rgﬁl%grre?clernlt protein and
hGH.idF}?gH%stniaie RohRifnd bn GIIBICORTNIS WadeehdtRbled dafFttddsformed into the
ate

Sequence Function rxfb013 D-al anyl - .
parend sgeiaddCQfyanbthar ot pomolidmycteincPgdiy gqsué@gtm ghigins £7104 and

n1of GE0T o2t o dleck cxmeimmy R ReEopRst M PR p Mg teken

at vafigas GaR0psih@fol IRbMRtence measurements (Figure 10). The readings from the
pgctgcaa?gc ccaccgtctc%f%gatggtgcgtgatgcqc cacaggcacca .
fluoriggpiergelaarly ghewed that the hsIU protease mutant strain ad significantly higher

protegag gxc %ésgﬂ)%g%gglg g‘%ﬁ“&’g‘%ggt% 995,96€ 68 C@l}&l‘fﬁ Al ﬁ%g&llegf lt) 9918 finding

corrobaGifs ahg K abthiagd 8¢ SISAPAGECgRlyisisg Coapgriaacd thetvgiddpe strain,
atggcctac (ec 3

the hlCe BBt b B Tef b B e GRS A G iEdytion (see
inser?iﬁ%%%gga'at caggcgct cgcecgegeaat t ggccageccagggegt gcgecag
ExafibR 3R S nsrution atap AHE J5tn KRatgREREA R oot gggeat ggact

o i G aietessecrntitis o rypene op AT BPAipa ety Esetatly FsiU,

and @%ﬁ%@@ﬁbunit encoded by AslV. The previously constructed Hsl protease knock-out
tt gat gct ggcagcegt gct ggt cacc ccaagglggccgt t gcacgt cggct CPCI]C )
strairciggndysgetional mactivation of the AsIU gene. To remove the concern that HsIV might

still %tgg%o?g%t g %)Ia()%ga% %9%%%%950?5 & ggl%?ea%‘ft{l %%%&?ﬁ%‘frgﬁ% SHLGAYT another

prote@écd a CRiont A vea a6:Gucea Gdt B R BECh YU HAIBLN cagsdemoved
gcgecggat g '
from ghadueyataRfycagagccageaat t gat cagegt gt gggagccgacgcaact g

acet gty Bl Lol sDOWB00es sgmieled By PCR appplificaton
of twi BN Feagments flanking the AsIUV region, the two fragments were subsequently
fusedgg%gggﬁegtsgﬁéigg O e Hg 95 DS PR S ARSI TR, (1991)
Methggg{éog g%%lééc gel Rt 332904 ELC 8AREAAE AshR! Yl PIRAMTSI! BiEkif Feaction.
Applipetige.Cas qugut Saoa0esgeatyoc The fowed Jobdc fagmguy grayg dog ligated
into (BE Sk g eE MR RRQYHAL 2a T Arlgtigplennidy BB RROYRO50 afer

the irfsbf Wl Confirmed by DNA se uencing.
ggcgt aacct ggt gt’cgt cgcaaaccét caccgacct get get ggecggecagea

aacaaccc
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t ggt t cgacgcct ggt acaacgecgcet gcecggt t gccggcaat gccgaccgtat g
accggcgyg

woaummieygt t accgcct gcgcggecacggcet gcggaaaat aacct gCagemsa26390
gaccggct

ccat ggccggcegt gt cgt cat t gagcggt t acat caccgat gct cacgggcgcea
a@itsgdd gDOW2050 was electroporated in DC206 and plated onto M9 agar plates

cgcgat gt t gaccaacaact t cqgct ggc a aaaagccat
Suppl%ta%l%e%w% TPEgRegegoe dotral ElG I AN R P P e o an
integréﬁ&? ePnP HE@$& ombines the entire plasmid into the chromosome at one of the two
at gagt gat cgcaaaaacagccgcct gat cct gcccggcect gat cgecgt cacc

homotdggas grgomps vaithie thelgehod® Fjgure 13). To select for cells that have a deletion
of thg ;gszg'gg gé:r%ts t rteglﬁ%i}lgt %l‘(%’(r:lg §C&eaRt %%%{0 gg%tu(s: 9&cSHEHIRGE Gehwken the

inte g‘%%g??g%‘% CRACHS Adn180ue CONAOFgdRaH Hatgaeaamas at€ ettacycline

resistard golangesc werec gamec togsfaiiensey: ghesgaingyB geedinggsupplepantss; with 250

aagece :
ne/ m? ﬂ%’gﬁt gg]&g aregthen plrstd gulpe EPoRses A S5, (l:egné%n%dc gvé%l C%Ogog yg/ml 5-
fluord HGKIAGP(5-FOA). Cells that lost the integrated plasmid by a second recombination

gccaggcct ggcgct gat gaccaacgccat gct caacgaaggcgt gccgggecaa:
eventgmclipve lost the pyrF gene and thus are resistant t095-F %9&, %es%ltil?ggl% the desired

chror SO EF AR A9 9RARRGH99900CCgact ggeaacggegee

acat ggcgct ggt gaccct gcgcagect gagcgacagcgccaagcgcgacgccg
ccctgtc

t
Phengéypig andysiv el YL delpiongtailact t t cccggecagact cact ggcacg

Caoiﬁsa-?g anal si§ of the hsIUV deletion strain ex%ressing hGH protein (strain
ccagatcc ggccag ttcgagt accagaagcagaaccccggcaaact ggcgag

HJ116pslegadanuch higher protein yield than the wild-type strain DC369, similar to what
tgtt

was c@ggg%cgga%ﬁgrclﬁnggttﬁg %gl‘i}gl%ge%t?grfa tnfu%gn (s:t%ﬁg(b%%%gt%%ggs % y.
CP, 960 gi%ﬁiatnfaé%‘fs%t HISUFA0h T TEBRIEH L GERFHF CARAIRGHRCWP fusion

agcgggt
usingathg cogtegabthgd alpsgiftedgerctieic Playaid U YVE 4 gontgiming: det ffatl::COP

. cggccaa : : : .. .
fusiof g s Rgeg oPipe Ltz End el YRS Assul g B cliging I 04 and
HI119988p&Rively. Standard shake flask experiments were performed and samples were
aaagccggcct gagecgt at cgagt t cccgt ccaagcaaacccacct ttt

takencpt (yemeptstigne poInts\ior B GhwsscecTIcasronshts LHZ0E glt)- he readings
from FAC A IRGE0hARERA TS WO BRABKE UE ShAIHATREARARy higher

proteﬁ? Hxgaeéibe J8LRCGBEGT SWatyidcgaegtyagtaapaad tg dog of tigawild-type
ctacC

_ctacgge . . . . : :
straing Thisaesuidy giniles to whalmrsRbsgyedpyrinys v onth thalgil kapgkequgstrain.
cagacccgcg
Exar?plgzﬁa&mgdgwqgrg@dé@ﬁiﬁ(@ﬁgn usigDNAJIEATARY IRshneleey acc
caagacc
gdbe Geastigaadh ggaae tsgy af gacigaea age gogagdaigd ciogiheakpét/t cprotease

deletiDpasEic RN A SEORTRY SREEREEE g TS Foniited o Stindsd; shake fask

expefnehid G e Perforrned using the wild l¥pe (DC369) and mutant strain (HJ115)
ct gagct at ct ggaagat t t cat gaaacaat'cccaggccct gaccgt cgat Ca%
expragbiogAGHEt For each strain, the 4 hrs after induction samples were compared to that of

the 0GR Hrpgjagar chniple AR HeaSie HARAHE A 63 AR BE) S5O BREE Hroarray
expefifRAR T8 pEAGTEIEC %ﬁgygﬁ%g HicRde G ges BRY GRGGIEt ©8Eeeh the wild-

ccggagc attaa rxf 02 cr osonal )
type tand trowftufgstrainra cgeew tlist 9€ aaetease cgongy et tare vguasdelgddn dhe AUV

t cqgt gcct 9 di pept.i e .
prote %eaﬁgfg%r{ ég%{:‘ ¥4 é%&ﬁ@%‘g 3@%’&% 8 &‘a??%sﬁ grcl:eﬁvc1 %tIS%%%ﬁf S o3RSy gneoding
aggggac (ec 3.4.13.19)
gcctgatgagcccagccgagttgcacgci?acagcatcgttatcgacggtctga
ttattgccaa 10
gt ggaaccgcgacct gt t cgaagacat gcgcaaaggt ggcct caccgccgccaa
ttgcacgg



t gt cggt gt gggaaggct t ccaggccacgat caat aacat cgtt gccagccaga

cccC

tgatcc

wgegmaasmvagcgacct ggt gat cccggt gaaaaccaccgccgacaPCTESe@sg26390

cca

agg

agct gggcaagact ggcat cat ctt cggct t ccagaat gcccat gcct t t gagg
proteasss agotmyyg be the targets for a second round of gene deletion events to further

impr%}ggti}% %&g&%&%&%@g CageLCHgadhgacat ggt geagat gt get acaa
cctggtgggcaccggttgct acgagcgcgat ggcggcect gt cgggtttcgggcg
t gagat cg . ‘

Table 8g Jevjaatagaecebes: Sydyaie ritybdards grduchegndhy bb¥aprotease

deletl%g%&gﬁg
g

aa

after IRT@ @gtuttion to 0 hr (just before induction)

a.ad

gag ?Igfla&sc)cats

ORFgRg

gt c

(al
panrated
gbuestipac cat

COARTEG ARG YRE TR (BEOC: ARG LB BTG o 4

Sequence
gtt cgcgccgtttttggccaagggeat cgactcgactatc

rxf00dac
3 cga
cac
tca
acg
gcc
agt
acc
tca
r xf
atg
gac
cac
Tttt
tcc
aag
att
acc
gag
cag
cga
cag
cga
tga
ttt
ttc

B el atylrc

agesat cgaat
Cdig@inopimel
cgeagggccat

E&ﬁlg _écidta§ec
QB3

t caccgagacc
 ggg cgaga
PD511 Extrac
acaatttggcec
gttcac
Acgccaaaaag
f gcctga se
cgccgt acat g
L cgc
acgcacgcgt g
cgccaa
gccggcccgcea
 gc
paacaccgaca
l gg

[ gccgcgat gg
ccaggtc

gat cgcaattc

ggccag

(ec 3| duid

atgcactttggaaaatggtttcacaccagcaccctgetggtecggcttgagttitgtgctgggegg
poigegeh gratacagicciggrgangengeapsaggeatigaggaccess
cgetgecaaggegecaccgtetecgetgatggtgegtgatgecegeacaggeaccacgcetgtat

DeHpe Adaadchésehé e dBAakIg6dcEBEEALEBRRBGRGAIcacegceg

tggatgtatt tt tgct t t
B G LA A AR B Gretatcng

cigRssasialragRepciopseaspeliRor B pRps el RRarpeiacass
~ gt t

:gg%%?;a%cacc act ggﬁ%‘ﬁ%%g%gaggc g:% c%:%%ggc?i%cagataig;gt

cHERIEgR g et el agstreeerra st cgaedtigeqiesseicaerastcsse

3 negigigsprtencegeccaccgactacctgeaacigaataaccgegecgicagegggceegg

peigamgdiatapgitgiagt gt giggeacearetpctareguepmr ggcgegsts
gogecigesapzcagagecageaattgatcagegtgtgggagecgacgeaactggtggeea |-
CadegangagaloOaeyelegacanaRansiaeaoaagptsatggec
aathctgctggggtgacgit ctggccgageaccaatcggegecgttgecaggage
C{ARPHREAIGAGH L P dcastick S Qe LBl eBic8Bhggccateg
CCECCcagacgeccagcagceecacgecgeceacgeocaccetegoc gecgacttt
R e e e
aacaaccc

g A R L S
heapselgesitaseerstirgesacgeapctacgarrantpaqsigcpteceagaccggct
ccatggecggegtgtcgtcattgageggttacatcaccgatgetcacgggegeaagetggtatt

Cegdoggiztigatcaryadaigt aptreytaeggacagatanggricgtageaaaccecy
tcgeegtggecctgteccacagegaagactga

rxf0194C
g cag
tca
tga
t ga
gga
ggt
ttg
caa
gcce
act
gat
aaa
cgt
gat
tga

aco

tﬁﬁ@?ﬁﬁﬁkﬁc
CagBloadg -

accgctttacc
ct gagga
ggccaagct ga
cgtgttc

I cgct gat caa
At cgg
ggggttgttta
aggc
gcgt tt gat ga
fttgtge
Cttacgaggac
I ctacca
ggcgat caat a
cgcact

DAL 64188 8adah 40 842 6 S Bl Bt Gt SR OEERbAGEG8Ectgatggcg
ccagegcecgtttacttcttgegeecccagegagteggicgecagecaggecctggacaagge

J g&%@g&&g&%%@@a {cg&%gééﬁéaééﬂgﬁﬁﬁﬁcg&égccaaccgc
aggctcgacgtacaaacctggaccaccgecggaggceccaa ctettcotcgaagecca
F S e o e
gg%ag%%&ggsﬁta%rg@%a%e@%ﬁ%ﬁ%@%@%@%@a&%g&
agccagatcgecagtggcttcgaaggecigggggccgactitggcaacggegcctaccgeg
Cecateesaef asteactqifig RS eERrZacAgegergagcgesaggececcctgic

actgttcaaccaggtgatcggccagecgactttcccggeagactcactggeacgeatcaagaa

Cengaitdetgggitiegagace gagedmmatgognasatpgaigeatcgaac
tgttcaagcgectgtacggegaccacccttacgcacacccgagegaaggeacceecgagag

aé’ét@&%ﬁﬁ%f%&‘é@ég@é&%ﬁééa%%gﬁfcéﬁég%%?%@@&ﬁkt&gcggg’ra

acge a tgacccgegece C ccatgacggccaa

F iy 05 e o Al b M cgagoca
00 n_- .-_..;5¢ CCLILLE

C
= .3"" :.”Al 9

—9vY
CCa

aatt cacaat
vut < vavvl

cgatattg

IvIIv

ccggccagcet tt at ggegt gaacaaagct gagcagaaggcagt caaggaaggct

gga

aagc

ggt gggcat aaacgt t t g0 xf 0540 Cel

di vi si on

tt gaacgat at ggcaaagaat ct gat cct gt ggt t gat cat cgcggct gt cct g

gtg

T N T

acggtgat O

protein FtsH

T T T
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t ggcgacagct t caagaccat t cgt cct gccat t caggacaacggt ct cat cgg
WO gami¢s9b g

gat aacaaggt cgt t gt ggaaggcaagcagcct gaacagcaaagcat ct ggacc

cag

ctcct

PCT/US2005/026390

ggt
CCa
gcg
th
cCd
agg
aag
gt g
tcc
caa
tgc

ggccagcttcc
gat gcaag

gt gcgggagge
[ ct
aagaccaggt g
aag

t cggt gagttg
gcegt at

t cgcggt gt gc
ggcgat
cggcgaagceca

CgRrgtagtgagicatggticgycggdctigtegtieggtnaangaiericgeess
cggtggcttcggecaccegettgatgagegaagtgegtgaaaagegeggectgacctacgge
AAgGacagItagRt gagabbaggcanacgranggagregragaccegeg
ccgaaatgagcggtggcaccttgcgcctggtggaggacgtactggctgactacctcaagacc
PELAECRE AR ABEHELIERHE! 4 QEEAARBGCR cogotgt

e A B e A e
cgattge
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5. The process of claim4 conprising repeating steps

a) to d) until cell viability is affected by changi ng
woheosmigrogessi on of the identified gene(s) or gea®/US2005/026390

product(s). 6. The process of claim4 conprising

repeating steps a) to d) until expression of the

reconbi nant protein or peptide reaches a targeted

e aint.. 30 7. Th rocess of claiml whergin a

ocitBinEiog fry beopdsfoRl Sl Blyrinsh el Snfiaflupts and non-
limitiRE @k drhySle@f It WAB bE eRArHI MR sEifllih tHeCarBthGEEBAbngRIAghéts of the

profile of the host cell. 8. The process of claim1l

invenjipe e alsa prssiflmet i ¢ profile is a transcriptone
profile. 9. The process of claim8 wherein the
transcriptonme profile is determ ned through a
m croarray. 112 WD 2006/ 014899 PCT/ US2005/ 026390 10.
The process of claim 1l wherein the genetic profile is
a proteone profile. 11. The process of claim 10
wherein the proteone profile is determ ned through two
di nensi onal gel el ectrophoresis, |CAT or LC/MS. 12.
The process of claim 10 wherein the proteone profile
is determ ned through a peptide array. 13. The
process of claim 12 wherein the peptide array is an
anti body array. 14. The process of claim1l wherein the
identified gene product is a protease, a subunit of a
protease, a cofactor of a protease, a cellular or a
genetic nodul ator affecting expression of a protease.
10 15. The process of claim 14 wherein the identified
gene product is a protease. 16. The process of claim
14 wherein the identified gene product is a subunit of
a protease. 17. The process of claim 14 wherein the
identified gene product is a cofactor of a protease.
18. The process of claim 14 wherein the identified
gene product is a cellular or genetic nodul ator
affecting expression of a protease. 19. The processof
claim 14 wherein the identified gene product is
selected fromthe group consisting of
D- al anyl - neso- di am nopi nel at e endopepti dase, zinc
prot ease, mcrosomal dipeptidase, extracellular
net al | opr ot ease precursor, cell division protein ftsH
and gene products derived from genes hslV, hslU,
cl pX, clpA and cl pB. 20. The process of claim 14
wherein identified gene product nmRNA | evel is
up-regul ated 20 when the reconbi nant protein or

peptide is expressed in the host cell. 21. The process
of claim 14 wherein the identified gene product is
renmoved froma host cell genonme. 22. The process of

claim 21 wherein the identified gene product is
renoved by honol ogous reconbination. 23. The process
of claim1l wherein the identified gene product is a
fol di ng nodul ator, a
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subunit of a folding nodulator, a cofactor of a
fol ding nodul ator, or a cellular or genetic nodul ator
wahlbmmisgeg t he expressi on of a fol di ng nodul at 8CT/URZ2005/026390
The process of claim23 wherein the identified gene
product is a folding nodulator. 25. The process of
Clained ai m 23 wherein the identified gene product is a
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claim 23 erein the identified 1(Elgen_e ﬁroduct is a

cé) | enpaessiog thgiseombinantniaie epeafdeim;the grepmbinant host cell or
expreééé%g_of a folding nodulator. 113 WD 2006/ 014899
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2. Thé'pRcssdPelaih 8! furtBeomprishg expieesing Beesstedi orglepiidn idGhe
wherein the increased expression is by inclusion of an
medifigdmenesnbinestcdll i nto the host cell. 34. The process

N T%%pr‘a?%sryf%lamqriﬁh ergt{ggllp%gﬁlfg: cell is a mcrobial cell.

€ process o wherein the host cell is a
P&# udosading3he rebbmbiantmsteinér mHptidennltheinerdgfied tebenbinant
host cel]l is a P. fluorescens cell. 37. The process
of claff:1 wherein the host cell is an E. coli cell.

g’gq) Th%ﬁz?%%é S i g;k?fhgbhh‘éﬁ_?x%q‘fhéa 1eB6mBRSht &alth idedtify at least

ecte oup consisting of an insect cell,
a manmehé sombgdne(s) oy garstprodici(s) thaf arn dilferemiallygnpreased in the
plant cel |, .20 39.. The process of claim9 wherein the

m cr oaPedifieddRnipant el  es of bi nding partners to
Sgcg' eaéﬁan%ﬁ%’ &brdsiOf BPMR s8dontN@erti@ll g6 proddd .in MHeamodified
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conpr i seembinapt el tofprévidels dopblpmodifeedselipargk | east 80%
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5. The process of claim 4 comprising repeating steps a) to d) until cell viability is affected
by changing the expression of the identified gene(s) or gene product(s).

6. The process of claim 4 comprising repeating steps a) to d) until expression of the
recombinant protein or peptide reaches a targeted endpoint.

7. The process of claim 1 wherein a genetic profile is analyzed by comparing a genetic
profile of the recombinant cell to a second genetic profile of the host cell.

8. The process of claim 1 wherein the genetic profile is a transcriptome profile.

9. The process of claim 8 wherein the transcriptome profile is determined through a

microarray.
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27.

42. The process of claim9 wherein the mcroarray

conpri ses sanples of binding partners to at |east 95%
wohow/ogerrone of the host cell. 43. The processPoi/usk@sm26390

1 wherein the inproved expression is an increase in

the amount of reconbinant protein or peptide. 30 44.
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The prbensd ofwleine | ) whineinybe @roteorpe amﬂl%md@tealnmeéftmoeg%ﬁ peptide
es in a gene famly. 114 WD 2006/ 014899
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The process of claim 14 wherein the identified gene product is removed from a host cell
genome.

The process of claim 21 wherein the identified gene product is removed by homologous
recombination.

The process of claim 1 wherein the identified gene product is a folding modulator, a
subunit of a folding modulator, a cofactor of a folding modulator, or a cellular or genetic
modulator affecting the expression of a folding modulator.

The process of claim 23 wherein the identified gene product is a folding modulator.

The process of claim 23 wherein the identified gene product is a subunit of a folding
modulator.

The process of claim 23 wherein the identified gene product is a cofactor of a folding
modulator.

The process of claim 23 wherein the identified gene product is a cellular or genetic

modulator affecting the expression of a folding modulator.
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28. The process of claim 23 wherein the folding modulator is a chaperone protein.

29. The process of claim 23 wherein the folding modulator is selected from the group
consisting of gene products of the genes cbpA4, hipG, dnakK, dnaJ, fkbP2,groES and
groEL.

30. The process of claim 23 wherein the expression of the identified gene product is changed
by increasing expression of the identified gene, a cofactor of a identified gene, or a
cellular or genetic modulator of the identified gene. |

31. The process of claim 30 wherein the increased expression is by inclusion of a DNA
encoding the identified gene product.

32. The process of claim 30 wherein the increased expression is by insertion of a promoter
into a host cell genome.

33. The process of claim 30 wherein the increased expression is by inclusion of an exogenous
vector into the host cell.

34. The process of claim 1 wherein the host cell is a microbial cell.

35. The process of claim 1 wherein the host cell is a Pseudomonad.

36. The process of claim 1 wherein the host cell is a P. fluorescens cell.

37. The process of claim 1 wherein the host cell is an E. coli cell.

38. The process of claim 1 wherein the host cell is selected from thé group consisting of an
insect cell, a mammalian cell, a yeast cell, a fungal cell and a plant cell.

39. The process of claim 9 wherein the microarray comprises samples of binding partners to
at least 50% of a genome of the host cell.

40. The process of claim 9 wherein the microarray technique comprises samples of binding
partners to at least 80% of a genome of the host cell.

41. The process of claim 9 wherein the microarray comprises samples of binding partners to
at least 90% of a genome of the host cell.

42. The process of claim 9 wherein the microarray comprises samples of binding partners to
at least 95% of a genome of the host cell.

43. The process of claim 1 wherein the improved expression is an increase in the amount of
recombinant protein or peptide.

44, The process of claim 1 wherein the improved expression is an increased solubility of the
recombinant protein or peptide.

45. The process of claim 1 wherein the improved expression is an increased activity of the
recombinant protein or peptide.

46. The process of claim 1 wherein the genetic profile is a profile of genes in a gene family.
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47. The process of claim 1 wherein the profile comprises proteases and folding modulators.

48. The process of claim 46 wherein the profile consists essentially of proteases.

49. A host cell or organism that expresses a recombinant protein that has been genetically
modified to reduce the expression of at least two proteases.

50. A host cell or organism that expresses a recombinant protein that has been genetically
modified to reduce the expression of at least one protease selected from the group
consisting of D-alanyl-meso-diaminopimelate endopeptidase, zinc protease, microsomal
dipeptidase, extracellular metalloprotease precursor, cell division protein fisH and gene
products derived from genes hslV, hslU, clpX; clpA and clpB.

51. A host cell or organism that expresses a recombinant mammalian derived protein that has
been genetically modified to reduce the expression of at least one protease.

52. The host cell or organism of claims 52 wherein the recombinant protein is human growth
hormone.

53. A host cell or organism that expresses a recombinant protein that has been genetically
modified to increase the expression of at least two folding modulators that are not folding

modulator subunits.
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