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WD 2006/ 014899 PCT! US200S/ 026390 PROCESS FOR | MPROVED
PROTEI N EXPRESSI ON BY STRAI N ENG NEERI NG CROSS REFERENCE
TOORELWIED APPLI CATI ON Thi s application cl ai nBCHP$209502§390
to U.S. Provisional Application No. 60/591, 489, filed
PROGESSHSFORJOIPROVEDIPRPTEHE EXRRBSSION BXiSTRAINGANGENEERING
inthe field of protein production, and in particular is

a process for inproving the production |evels of

reconbi nant proteins or peptides or inproving the |evel

of acti veCROSSINEFEREN @iR@J%TEBé&%HQé @ essed in
host cells. 10 BACKGROUND _Nbre than 155,reconbinant|g

pr odTiieaPDYFHoB CHEMS PIOTHE ft V) e Bropisirmakydipicaling R, S8/ BY+8% dided
Ty &, 2bg#d and Drug Administration (FDA) for use as

bi ot'echnol ogy drugs and vaccines, wth another 370 in
clinical trials. Unlike small nolecul e therapeutics that
are produced thrOJEELPHEWFEQINXENFE@NS, proteins and
peptides are nost _effjciently produced in living. cells.

o ks T Biba™ e el o o sRRES T ud Beartcyliin § B or
iimeVihg 8@ prddufioadeeeds dlrecolBiafii6teint 6r RpAEisGE iBfodhg tHagevel of
protein, Wen a cell is nodified to produce |arge

agiiys Freppiantproteing ofrRyatides exressel inRE g4y | i s pl aced under
stress and often reacts by inducing or suppressing other
proteins. The stress t hBACKGERO®NDcel | under goes during
production of reconbi nant proteins can increase
exprissi than 0F5, re@ntfimntle yedpded, prapiec afd meppdasthevaiseen mpproved by

C or,s cause. degr.adat | of the. overexpressed .
eGP amt Dt ot e (I daEiss 5 HSEBTo e and vacsines,
w@tﬁralasﬂh];smm i @ingdaf I:rﬁﬁs ﬁwrlliltwfmﬂb?mteemle rixaaetifiosethhtOaré Peoduced

goa expressi ng hi vel s of active, full-length _ .
O S B PO SPte g SRE RS aROSeF BFogHY PR living
cARE AL XREL IR 66l 6f ofhAiGh HAE Vel BéncEedllyCabdified to produce or
~m sfolding and aggregation of the reconbi nant proteln.
ingyrpicgthe profluctiph 6iWe PIOSE™a cel | under stress will change

i ts Wihef blen of nRkRigith pfotREE BsdeOibantities! oF @fgek PR, i the BEY is

gi ven exanpl e which specific proteins MA||£%e.
Plaprdagderastress apd cBavisRGYY aducing quisermsesging alhst wpteiead pasiress that

. j i . . |
L e
fgi exginplea s spegificSpreteinsr oregpfadiprs, to Ratsendegrislatian 04 ghel 8&rexpg@sed

bl RIEERCT e inkpRa. Hixploed ol BP" od¥endiusi Spedieis can be
cAptdrprodifstivd 80the ddaBof Batressing Migh ByelQ8f 88ive, fuillllenptiOr¢coimbinant
12. 00 | S, 1 WO %1 116/,1114899 PCT/ U.S2005t 026390
PR reeRsdRrestanr T of JOGRRE SR Ies I, Of BEGO PG ot cause
nfReibldint ab acie@Ran 66@p rédohbihadgtsin. 2While 2A0lnowd tBat Ratlamtir
at ent No

No. 6,551,784, filed May 9, 2001, .U. S ..
S55% Y01 201eC s rgefls 2L B PRy Eeo o 1= Bk igiven example
which bpscdzDrotbink 61 begrehetedld dodB88ulatkl.S. Patent No.
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. Pat ent No.

oD @E4899f i | ed April 21, 1998, and U.S. Pat E‘E]T/UN@QS/OZG”O

6,567,540, filed April 16, 2001, all aSS|gned
PateritNee 647 b33, filed &w@mbpra%moow S & oy No g 1oR; flpd August 27,
ZWPOP{(feq%tehpWBUB%SFI%M Req Y854, 1400%, "BENPGENT Qo. @ﬁﬂ“dSe filed

and ntif ene expression chan es after subjecti n

Fehmeare 9i 499% eUIS tPateak Pre&4i G229, éiﬂqdeDewglberoHtu ¥PBnG- Sbyatent No.
6 %9611’2% hﬂe@ JQnJalgf dfs‘é 286'd (e G . ed&%@é‘yﬁl% ROVEENEBL 20060 U S.

m éroarray analysis to iInvestigate gene
P@mprhésﬂ@ﬁ 0pt,diled dprib21,B998,04nid Ui Pitentado. geidd, Skhrdiled |A@n1 16,

E (290 H gh-density microarray-nedi at ed
260\i\éa11ass p%etg%f profi Ti ng of Escherichia coli.

J Baclﬂér Pa:tbnt N8 8(6RY,885 - 15.6) duRonhéys Ngm@mpanmﬁvedea«trﬂaes methods to

est.i d transcrl tional
orgleeRGRELE ehiraerotlt HaRE AP b Elnk A B BAhefl S Fhprgssion
algeing Sor(dﬁaiﬁs Bjacoxﬂpanag adirst @20&3)nd miceafrey mbgrussintcht. Di f f er ent
Ste roteln nthe IS Ex I retdggé Transcrllp%1 PJE i
Pr of I'F} ‘?’i 6‘Fe deagrpig 8%?%? B By BT PRSP pro 1eS'SFE. col
wtitﬁaa@ %51&* ?ﬁﬁ&lonLWelJﬂ (eZQ@3Q20ﬁpH&§h @Rsityy f8GoMfay-mediated gene
ranscri pt.onme

and proteones of a n strain and, an
AREHPR BEHEE BUBE i GlifcioNy RERete BPU3HE-59" iferdrqip have also
in}8iedBd irftdptohal ﬂf@ﬁlbi regﬁm'ﬂed @ﬁer@ﬁutat{o%QQ%ﬁdc@@xﬁﬁls %Rk 65 8d1&Tbn

Eatter ns for netabolic

SR 1PRes CORPINGY - 1t aﬂhdm% Hefﬁffermgi wt@ é?&lé@%%@@s @ Protein
Sﬁﬁi& gRE)éﬁbl@&ecﬁp'Tﬁnscrﬂsgéﬁal Brdfilink 84 EséirENAesl ﬁ~l2 9t B&eriol.

aci I'lus sub functional genom cs

l%ﬂqélé&ﬁl &0;i keat SEb@R083) Glhkal aalysen getmnseradgrpessad mgp%%ms ebprparent
s%ﬂ? Fﬁde iﬁﬂg fﬂwe& itk Ogﬂ@& ﬁfg%utﬁg&&ﬁfy @&m&ﬁﬁ&ﬁ%@@: ?P)Kablr

e-use of mcroarray technology 't

MMgent ial. y(ZQWQn@ssa expredsion pattome sior onetafolis t padiygayr 81 agie &nockout
f e n

B L

Egtaml C., ét%ﬂ) 29025 -ARwoithuc sihndik ﬁ.mctmnaf gelnlmgh:s @cbbal mtmyatlon of the

Reconbi nant Escherl chja coli Fe atjon a " ee
SIEBR PO PP rns A B o M ey 2T A4S0 20).
Bi ot@ilihet Bl d&oIPse the/BseBof Bl&koan'ﬁbete&mbbgﬁ tg ddentify changes in the

transcription rofil.e, I sin onI 6% of t
YRS OF SeS AR 1 61t S 5P e f B Pashebioranglgpice
adeBMekinkfeidé ABionSirbteing gGdiSet ta (2001 Gehdﬁﬁd@é@sﬁ AfHigh- Cell—Den31ty
chaperones, proteases, and other i La el [ ul ar p %
Regondinanty Kssstefion £t B?raxeéﬁa%orb\ﬁélﬁexg?l rgftonipg for - fmproved

Réédhﬁﬁxﬁﬁt esotéifr iR BeARdl BikRting'72:8599). VAR QRAd B8RO0 t@gtEstion

mani pul ati on of the cells, including through
piofiich PO Y 369 o ietntel etnoa fangiscelldeaitiyassysed to evaluate

«48S Esdafdink® estt‘al&%egfto My Ot"ﬁé r@Yel@i! dspoldeR, ?Qﬁéhtsésf Yand other

tar get genes activat ed over - expr ession o certain
ingiagpiimlaf amtoms nri@attoareeomlglmné dirptgini avke@eessipn-er Tee strategies for

“(326%15]%8&8?| i Weg tﬁann? %1?3933% atl%lpbfngl%v\%lr 5 3%nRiR ¥ibdkn

aci ors
dﬂid&feﬁbﬂaﬁdéﬂﬁﬂ:llﬁ@ﬂﬂﬂdnﬁzooa 1126390 ext racyt opl asm c

function fa EENMS Mc obi ol

ol | Bt Bt BB GO Rcop ke (o bl dgiP e
bygenesxpreficRbcartsh goma ffa&ﬁir@ﬂlamefmtcan}sln‘d&feﬁ afterseetl stressesr(fAmal
K?,t re’[e Sa?. r(f(%% aIt)IgIg %Qr%aljra@d %ﬁgllys?sn of Bacillus subtilis sigma factors of

— —
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Choi et al. described the analysis and up-regul ati on of
met abol i c genes that are down- regulated in high-density
bMXWOCUIPlres of E. coil expressi ng human |n§‘€|T/U$2ﬂ1'5/0R@90
growh factor fusion protein (1G-1f) (Chai et
ex{raO0®)asEith afvoetpnprianilvt i AL Misrekiph nLey -k 220 éé& ﬁO)FactQﬁllS

ovle%e’}%}lj%o%% %lqu} étgrs v}éﬁgg%bﬁ@ n&Qinked ¢ %ﬁét@ﬁﬁbﬁ@te&fwere

at e Genes | den ified by script onme
usﬁ@fshbwn@eswlaﬁd\gme infyctipwbi 0. 69: 4737-4742). The focus
r QU Gt SR en Q&M are down-
e e
reguigted in bigh- cﬁmmsbatdinaculmeas eofdBvwvlir exgudssing dumpn dpsulindike grayyih

o R BRI FTEEELET b B bt

G@eiieBactdidtFubian Pheen ndEMem&z@ubc&ht Mmpesmmfehs Bdwin{Regulated
cel I r 0 I eco nt | GF- h

Gege L ﬁﬁfg %ﬁé@%ﬁw Y7 g heRe! Koot M he

foP@SErShid Rebria Kia8 On g ﬂlStaBdmI dﬂangaﬁ fleaseup dodney hnglpﬂemkn}z comalitions
and t hat, growth rateﬁ_jFl coul d be rmd|f|%gb |tncre€a nqb t

afieg PFISB IpFICHID. o GFBTN IR Yaicaiwa Frstalst 3 Raghof’y Fpombman

prméine pr¥ldBetion N@FRg SKibRIRAISS oRiIe cOREli@Rewere Cidattifitd dnkiespecific
cellular environnment to reduce _netabolic sﬁ& resse

mefgbolisi gensg et Had neepr downFreslatidu B PXBIETTET aly ﬁelg‘r PRgdufing
remrﬁhnﬂl? Nekly T16H! Wtk SshoREQ 1R IndPedma dabhiRlic 280 &lityiam tof Cbertain

degradation of reconbinant protein presents an obstacle

nuclgotidrebasps pus apino wsids copld drqrease Rraisip PEdriim Asthalgowtyygtes
P bE S kb %ﬁ&&@@gu&ppé V\/%Bl?'o@sa 95\5/1@%%11&%0&%&661&9ﬁ§nsporter

responses 1 n can or exa
mplgtule.al Thted siraleges voee Hésignee do clieh e celllar C@VHNIFC“& dp | rgduce
f e I [
mgtggorla d%rie?s\#é %Es%g fa{%}f %ﬁ{ t}1% prgﬁﬂl grtoﬁ@ogiggl%flggltl}g Bg ?Jeillgll lggh density
culforech pr ot eases Wi II be regul ated by a given host in
plLeS nsedaﬁo expression of a particular reconbi nant
P8t exanpl e, the bacteria P. fluorescens
co nt[&nmwdpleg@deﬁiaﬁ oﬁreobm‘ama:s peoiin pree&rmbstetlatceme efﬁ01ent use
roteins. I.n the cyt maof E. C
oL PiF PGSO B PG O tees B oM frals sres
1e§stnsdst @ rhodD e ubvﬁﬁh b b, ﬁ)arelxymﬂle,gﬁe&dﬁl tdefonssd eps limtieed carbon
carried out by five ATP- e(rllgﬁendent

Lon/
soppee ALk qeﬂs C@iadxAp ar@l_w %Fnefl.i??@l?—lggw Of] ci' ggaﬂ%thvegrotems

It(léll%%ss?ﬂm %&ﬁ& VR cpdtdadts ivill bak&atated By 2E§16é1ﬁlidschi lﬁsponse to
Col 1.

Genet. 30:465-506). Al on 1% J)gfog
eApEEIPT (9 PRRE1a SEORTDIBBPTOIEY: o K8k AW ¢S %ctf‘é?at escens
coMli&: ft@ﬁ@@pﬂbfé@seg Xﬁ@ﬁb@%@mla@%&ﬁnd ClpXP are

responsi b for the degradation of proteins nodified at
t heilp tlmymi@m of & ealiaprotsplysigduganpigHy earriedhent ﬁgﬁb‘Pé’if proteases

d%h&ﬁsté d E3HB buPby Ble ATP-dependent
&?ﬁ%g%@r%&ﬂ%i %Lt é%@(j\l P pr ot@%es degr ad% p? ot ei r?gen o
H\spst hom/ha EtsHﬁlIﬂB éElm\R,aﬂﬂpKBpmddEpY@ﬂisw‘é(ﬂG@itﬁsmgn WO1996) Proteases
148 2639
?ﬂr nesscﬁee gO% f@ §'9 f%i?ge% r§$ﬁ5§§%£tﬁlg?§%?g g 98
ixﬁegﬁadlﬁhmsansoﬁedqmtbm yhet etivi sitalof wagh atectht opbplesm)c CIpAP and
tegrle E%gob s%%eh%% %%ggct%nao p?(l)tlem moﬁl%fl tE!fefr %arng':ﬁ %E':}'anl 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 avoi d degradation
during reconbi nant protein production. One approach is
t WPHOAUEE host strains bearing nutations in BCHPFPIEARE0
gene. Baneyx and Ceorgiou, for exanple, utilized a
by ﬂraﬂse@%@gdgfsyﬂm MEenst Pen. 12133§- h%f%ﬁérmaﬂec i &t 988) Dggradation
te| act.a PHIB
Pi@%ﬁm&ta%%epugg Sp?aSInl[IbS ép(ﬂelﬁ eth@ lﬁ&'%pl%){l)& (!‘:Oll Eﬁ)@ﬁragé

tifon an cterization of
(Ftﬁsphkhésdbuvalz:mzns 185%)ai ns deficient in nmultiple secreted

CnSre aeprpieien g boturelny ST SRS Ao orein

proctadn. @ﬁeﬁﬁbp@oaﬁlh 13 ﬂoép“rodmé abstatrains hmmn' awfations m@pmj@se gene.

reconbi han oteln act.j. vi.t 0%

Bagigig CSpraath g embid ilise faprieast-aggeiges gﬂ@dﬁ? rthe ot ot
a RORAUALR %tag{ase ﬁﬁﬁﬁl’ﬂibt@ﬁr@aﬁé}&t Ei Ged@gloﬁ hi @991() eﬂolnstdmnsn apd
culture o r ot ease ne ative nutanb Fs {dChH%xs drcase

chgﬁcpt@rﬂwlors%@ézﬁ%fa cof gt dgcian n MRYIPTE oEled gty Eases” R

m%e%éées%@ oh-ABMctardfd ﬁﬁosud% G Vib& SRS (3696—@703011‘ Park et

tease-deficient E. coli, particularly nulti F Y ctivity 30%
al. pu@ﬂe&sﬁ@nﬂf’éf mgiational appIoafHhn o 1{ﬂaf°dFofa manh (PESPIT Rty (0%
co g&%& HEhP a%H@B{M'%?E BSH (HPlS. el Qw9bp SedMH040E488n of

Scribes t production of strains of E. coli thargs
reGomdlinadepiptent e bigh eell 4ty O RFe9rAPraIeass IR EAHE MY Sherighia

cogz%f@s%ézg ALy T s: 191 nqdﬁlf lys, BEEnPNB! 5284,3691 2D 5,200365

escri be strains deficient in
depuribe dtaseastDetie @frmbtéasedem@ﬁ & solt-prtrwgly2ou AR PRIpaskAp ffent

Str%]g]g,:tg %loﬁ}ul:enpr(t)tg Ht?({aﬁg ?e%lglltl P@%&Pﬁ&&@bﬁ%‘)h&ﬁ@ﬁ RbNWO 90/03438

ten i s not adequately
deeambppeq»rdcmcmnm:fumne pf Aerolighat imdlelegroterse dofecignt SlEEROr strains
le t r |
e SR S REr e Ra ol B0 Baretioadobls =
cotefrhinedetleient MrgeReade® 20l Pad. pha heI | xes or beta sheets,
and the ternary structure by coval ent bonds between
Pr protein stretches, such as disulfide bonds. Wen
EXPrARieh thajo 6BsTR A Nhe POOIdE0N SF repanbmﬁm Ipmtéuys mrhost cells is that

| ar ge- scal e producti on, the secon
e Bleas! oS BRSO ERLY i pLGHA B, white
thb;ﬂ?ﬁ{ HRABEEtur&RY 2Shidfid isCadHned myﬁﬂseamﬂﬁo aafdoﬁequehcs,t hel Gteondary
yi'eld a functionally inactive Q$ lﬁrote n
stygictuke isidghmedj yzthe pipseneeaf alphy Itﬁhzs?Sdg. 8‘&| shegits 2 HY SHEpSre

b}f %5\%?611’[ 3oR@Shetwbld a (?é’d%ﬁte $R8sn fs@bidhddg subnday! @f&lﬂﬁﬁe b6As) When
hat are necessary for proper production of active

eXpeTSinD lrwamblqgntonreﬁems Motlealy, indersetsealy prpdueiony thyereondpry and

teftoly staon of ?luaeﬁx% iry RO JredinikQ 1pr9§%§ Ns@BleBificant change in
ec om Cari I'stactory biotechnol ogy products, a cell
pmfeire Strucaune nm yipld ced fnoeticmnly ipactivst folecufle o |ar1§°tﬁ’ﬁa‘mﬂaﬁlé?lﬁ6?n
ators.to.progess t ec M

st R et Hhpk Ml GUREP LP G B il pRUERTS PO

thaddie b&es@@d@ﬂ}iﬁperepdodnyhdﬂ‘mf jactive zsécmhlnhmgpmtem Sberevgaet ba high

into insoluble a egates teri C
toyals ol PRI G L B Do R 0 KE B eF sBe a§%4n§ma°§1é¥lga“5fa°‘°ry
biRONDIRS froElctés b amll @i @8n nbiprEduce anbyght teeive dbldingkmasulator or
f ol di ng{ nodul at or s/ oh &gr ones includes the Hsp70 famly.
nippelaigws T POcRSs 15 TeIENEIRBIRIO®BnaK, efficiently prevents

pr 0: B RedB9 r&gﬁ%dl&f‘ 96 S UpREprbuctibe dfebadgdhdig plotecdiamasie e
protel ns.

accompanied by thelr 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,

pM&t WP 4§9P ocessed t o i ncl usi on bodi es can, i RCEES20¢{036390

cases, be recovered through additional processing of the
thebenagiredle fre datoivanas Brebisionneodiesundn if Gode [thes Fléwoﬂbd’fefgldmg

mo%l%lgﬁo{f%hlﬁ%er%g%\é{?%t({)e R&e %h‘éd farmn ayt hflﬁu&QJOMSE)V@lcﬁapﬁo%QSDnaK

I oh a turation. ypIC
efficRARY peddntOptoRinapesgaivnfand Smppoﬁwﬁlemﬁomftdamwﬂ@@tems The

prot el ns_invo e t
incBiGREBAE P L8N NETP I it Ol BSGtab R PR Sl ok on.
Ho?z@?silt %ibﬁﬁis pRdcested ﬁi in6lnsiod Bod&ggcraegglg @ﬂalarcejeﬁ,r‘t@qg@msne9 through
orned agal n I t.ni e.a na
addifgenal E@gqgssmg ©h gye oilbieog%@g? a?{oé%ni eclﬁ%l&if/ S?cﬁésntgplcally
haJe%%%ﬂﬂethHugu hﬁﬂtﬁal@gteéspgmaingmemw@ mcelmnauoan drypivel
recovered proteins can include unt {0 f%nﬁf@ the
O (RS R OHE TR (S BRTY GG A0 G ol
ag%r@ AU BN e ERRE %Eﬁa‘ﬂﬁaxﬁ A REREdURE: remm'ﬂﬂtof leﬂmﬁlﬂuganbyy dilution.
u0|n the cultivation tenperature |,;B1lane %#9 ;t
Aglgrﬁg&tpwmfftﬂqdfmﬂg forsredragaig i ithin s@spr 6’1&1%? 1‘111 %’P% S5
the%é) .00 ﬁ@@ Hat thQ fn 4/19‘9 Yetbiding! mMy?él@plbwgfbﬁﬂy adtile product, and the

Davi es et al Vﬁshlngton DC. Anerican
re@mﬂaéplpteﬁmmwr@}ud@lawe@gyﬂué@ of frggut MBETISHd 1 ef er ences

t hepg: ﬂal)Prog%l tonpe{dﬁcer SI L %%@éo 'tlgﬁ‘tlé %oﬁéﬂafenhéhtéﬂoﬁ(bngmeenng,

pr o ng 1s y nol ecular chageron
moshéaimeiphptedudingthp pdpeatlongmmt@at(aee Raegys Fd P9 pyivo folding

t : feadlf d i zcro iology an
of: r%ctr g}ebérlﬁqg R%tiﬂ(l)st ﬁleésocﬁ zc)iz?ae pédlz u&f gnﬁidﬁﬂi izNM biology and

ng |nterrre I ate

Bibrotiakes , EdvDastes ac ek Véshington,ab€- Amwcann@oc@tcsefsg Mncmbglqayeed
foldln ha ovi de I

2 rbacs Raegr s Pefhedy TR Eeesnt B tif Rae ARRLAGERSpiding s

anﬁstlgid b}hﬁﬂl@&llallr\]éﬁapéroﬁ Wﬁibﬁ%@)moﬂbfbﬂhemd)mr mﬂwpeatmnezsld cellular

ol di cat a t he ver

e R pOIpEEppy Heppn g gy PRl bR, AT by

foldh @k, e GhRg! acc@i@raﬁk??atehﬁl%ﬁmg dtépscﬁbﬁggitlﬁ: fAding , é)athlmay, has provided
over expressi on of chaperone S to incre

acenst SoPBE rate G aFoTIT LB LFBR ORI B BIBH Brere: [ oo

JGB%F qY 8}9&7) ( FRIQU1ResRinea Mol diid tahsts an@ ras secmnery nofEactwe

Qpin. Biotech, 10:411-421 a
ot pro it dteli. oot Gt dp! Lo Bleol 66:197-

2ﬁgssolutlon of preforned reconblnant |nclu5|on bodles but

related to i nproved foldin new y iyggh%fized b
pr otleicartah aases,. th;gwergmpﬁmog of N\ g}pﬁrcﬁgﬁ dag pesygto to increase the

XOefas - t RREGESThAN® P
“ﬁ%% 3@ fﬁq%%rgﬁéhp?ﬂgég&gégg%%ﬁng gﬂ?g%wéeconblnantnﬁmn
E@rrgqsizn (@E. adll EngeOpinf Bwaqgénlé)s‘éllc@dl aund peffrenses thexgiah The prpcess

Kaneno a
oSO Lo LR, U 0R0 iop i o b
refaYdderh Ginpilol€d foldis oDiewhn sytitiosiadd Gopin MSGFQEtmGplﬁEglﬂhﬂm a et
assistin foI n | ergen 9 Japa c
alp GPIXBFpSSE %7]012" aﬂd Efé@(@grlp?h {hg ﬁa'&p f% H%ﬁfgve ﬁlqasrtablhty and
aMﬁ%%g@p bf {ecémmal%é&m(aﬁllamﬁ;%ﬂ d?OI}beideﬁgﬁg&’ %dsl%ﬁ;s OWishihara K,
ee an i ns_al.so coex 0 and
Kawncrnth d6eat o KBl JAFb 15T ROVRTOBY SEaPeaneraeg o
ditéreh &8R4 ¥§§1C$oleg)f DSaKEDnAOEHE dafl {GREEL-GiroES in ass1st1ng folchng

over producti on of heat shock chaperones

Go
ofham dilgreen opfaparsse m%n,&r&@u@t@s r;cﬁzal:_eg{fhféqpf ?#Ivgon crobzol
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tali. JBC 267:2849-2852). The beneficial effect
associated with an increase in the intracellular
cHRCWAY 4P on of these chaperones appears hi gh€T/US2005/026390

dependent on the nature of the ov%roduced protein, and
644 694) slss and Obiyis #leo ereapressqliGraiivicand Dnak e incesgpesithe gogymulation
rocesses, for EH'@ Ohi1\0S 11985 I'ieda of HRkprédieMén of heat
of ‘I’fﬂ?‘no?/tgc %ageélg%e itﬁgfr% r@%)ts’e{nﬁﬁ]sgg ggpt%e (r))r OdIl_})éti on,no _ efl
shaktdhwpeiones GreSLubid Dnyk ion honme mracollagstese eorodvaierr Bckisheirgio
0 d, i se.the vi.el agl r Sincrkfsel §n 1te
coz}:‘h 22% éf @&%ﬂ%g?)e g{heos er{ﬁggla? i \?}%%tt %%%é{?%cp pvg% |ra emch rocesses
intfaQ&llul dFR6ehtRgion o desdhibaperones mppeaisrhighly depssdenhon the aatyresaf the
It is furt heﬁ ob{'eect of the invertgi on to provide
overpradaced PEOtER ARG SHCPE ALY IR PFRE §1H°evel s i n host cells
eXPRes&H Ngidie € bdeadet for edvelopmentr ookt isttaias tHat shev improved
anot her object of the invention.to Fr oviﬁg Locesses to o
reqopbHIRRls STALFR 9Te PERtEE GProdUHPYL PUIVEY ofle SHUHEHe 1 T
minfELRhDERs B RIcRS 1RO yiSMIr et ptddutts. yet anot her obj ect
of the Tnvention to provide processes to increase the .
| evEl & Brreforetany ebjsploPhithe ARYGRRIM 14 SE RELRESSEX pF WSO E
recOUibE oo VBRSsiorfinRMme&ess is provided for inproving the
expression of a reconbinant protein or 20 pe{)ntél de .
compr is i fugfheri gbjesk pf Eesipyrgliehé> POEIRITIRSHES PrbiisTeAsCoFepression
1e\pe$§)1f1 hgs% célf% eﬁ%ﬂggﬁg dr@@olnl inant pro@RRbYgdpiidesd genetic profile
0 e cel'l and | entifying one or nore endogenous gene
pr odiuistasothbraebjeat of e mveniioatte drefidmpiesgspessigiiBHeass the levels of
rexpression . | ARt sprotein or peptide;
Sogﬁ%plrxtlgl g 3hngﬁe§%m%§%Fé§g%§§ﬁg}$ or?e or nore identified
endagie yetumothenebjgnt ofl thetisvebijon tpemextifdeprorspsasvel infcyaasrghe frarels of
cell. The process..can provi ' oved expression as
Y RIPP RNy 1} Wﬁ?%?/‘@%nqﬁ‘(%r?%{sogg}’gt%{' otein, or can inprove
the recovery of active protein, for exanple by increasing
solubility of the exprcSEMMARIonbi nant protein, or a
related protein or peptide. 30 Using this process, it can
be deperaisniedroatidahiosfimpreyingathy expiepsigmap! prigtoBbign, potem or
"ﬁ@eosen;isig .the cell to conpensate for the expression of
PPHE F°GPEPGR r econbi nant protein, and this information

can 1) egulessing dewedcopimnt profeimupeptakefie e hosyeclbr ot ei n
expr.essi.on systens. r et o]

Cypian iy SafCp i o 4R AT Rbehinh Eal1a el ffbgcnous gone
pibl@tepsese lipreghladd®updil &pbisditd 469@rREOFAIEPOUBE GREBbIDant protein
degr ade an overexpressed reconbi nant protein. However, it

orpshtifls: e predi cted in advance which protease(s) the
cel lijipchangpr &gttbasie of One onpens ideatifiat endogermiis @swe pwduds by
by any given reconbinant protein. Analysis of the cell's
sevicaily mopifre the °BY i croarray or equival ent technol ogy
can denbdely cpohidp iRbRAEE Sxpréssiol bk agkablrt@ dy iimpavel yiehls of
cell in response to . . . . -
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
e Xy W8E(14¥99 of t hese particul ar proteases, whi PEI/EREIF0AE0
ot her proteins that are useful or even necessary for
degek lan hoereqstsas] sconfsingm ptoten. HRuRAYsa! canelehq prigigied in advance
lectively u I ditaas i
wig et s L SPLLELRIALE, SmfHHEs LOUE i TREaTORS o
recS@bid#it | protyino fAnbly&m refcibatrieangenpiicopwifife bagaicparray @r jeguivalent

teclg}%?c?gg;} c;.jlgte lsglgi%&\/l‘%l %ggrogeg? dvan 8reﬁ@laféﬁ ihal Q’lvglg RN BlpBAR to

a given syst emto assi st
exd EEnduB Broffi0p@asdtiog. This a‘nfsmmubﬁ 1sdhemsxsadm»| maﬂtcalﬁn‘ wpdifythe cell to

ing the netic.profile I ¢
decaqes %’SI SRS, ﬂfgg‘f" ‘f“ﬁaé \Pé"t?aa I'f,}]% g%[ o pr?{glns that are
usdfiflofl B nedBREhH Rk @élﬁhdﬂ’(eo&@sﬁs’:wt ors t hat have been
upregul ated. Based on this |g&ornat on

t h
Qenat siie U, A oD LY RS BT Bt Btk Ffecors
or &ﬁ‘&& ﬁ)qnérealsg G R WhSdbATtF otdolubdy afthe feﬁ:omblaﬁlﬁ ipratein bykgain,

nbi t
it it b pedcio ey aneanERh CUATRBORFEBAT “oheaE T b priiEd iy o

glvreg %?&ﬁ% ?rg gzs?gtg §+ ?é*brlﬁ&é&ﬁg B als 801ﬁ’@§€fcb1ﬂ'8ﬁblﬁ| prbtﬁih&&hal@ﬂng the

her ef or e, yield andlﬁr actlgh yki
gemtld/pmﬁls by wijitopmray @fe@n@leﬂb@dﬁwﬂ%rﬂﬂom odcatificatigh, ofy ghe foldmg

mod orsagre&fg)o}/orggﬁ | henged b Qtﬁ%ted OBQ@G.'o?ﬁhiéllﬁfoﬁhitﬁﬁ[ the cell is
Hér%easi n ecreasi ng . e ‘expr essi on

gemmg»n mﬂxﬁesi tor oewhse (e, exprassipi of thfy Sﬁﬁﬁtﬁd i fgldﬂ’fgr E’Qﬂ’t‘létf’@d or
n respons I n trhatifidal
R e S
mdi&@é‘lﬁiélpﬁmmcmff atthve pretkin rechmered ole seinigsnng the fergnental impact on
eratlvely until the expression of active reconbi nant

DPOPESHSSi s optinized. For exanple, using the process
des Q‘héﬂ@@ﬂe aeaved addie abidty anélot sodubilgy gﬁmesmombmant protein can be

enetjcal l ified to r.e at.e
ingipokby HOBYRA DEOT LB B ST & ersencr et fhe expression
of%Q ?&ﬁ?{&ﬁf PYotBih QL& iapSoteid et fs@@tegﬁle’leﬂ 1rolres1mnmn igewen sell stress) in
can then be cult Q themreﬁggghpant
a Ipmwe‘i?ﬁ is gplective @ddhat deapesot Li“é’?enm]&‘?r ﬁ%% 1 @GChﬁﬂla addi 't r'onal
CONg{HY ?ﬁwtc&rs YalPb Ol Merati @ el itigexptession off anaw @yomisinant protein
equi val ent anal ysis. The nodified host or organlSmls

e
is joptimized BefadxAmplenaying Be PyocRwslersribgd P‘b"vﬁpﬁ% JartLel or
gengtg:ﬁ 132%%16%'&%‘( B, KRAC kephldle, tASckaidort ln@dRlous ehe ot eﬁbre

satory proterns. This process can b %eraﬁ q§ d

identiEba horstensidir poicint geheiherhceld obpres TR P PRGic etk

max1 qum, ctive RAMIOProRh UR! BeptiRé, Otuﬁl raddmonal
to e)m;qess n%%ogf?lﬁha%k e}ﬁgteﬂl (%r g R ¥)r Pep

out U weakeni ng of the hos anlsn1or cel
coﬁt;eﬁsatosy pmselﬁsodemﬁ'adwﬁaemmﬂab er ﬁ@p@é& @oalips. e?Z%Fn’E‘P@ﬁed host

ree, .four L N@ockOin
ool opgai, it ef faid Betsticly Sfishis o B4 Afke, Rugtbenilt Moctti or
kilodk-8tiahdetditenbiog]emed tompdnsatony peasiss. f This broeese e iteazied Yyl a
hcgggéf (?riolég E‘l{:lgd) ecogtglz.lag nh1b1 4 oetlx? A or P:i%%%n cgf%c{é% %ﬁld/or soluble

n-ye ndther enbo
pRfeRERIRout {ktivk Redak@REndf tBeBost wipaidsialoy zélh gTless gemrior g@m@tq Q?m

rofile of the genetic nodi.fied cell XPI.eSSi
by o, RRKSTHDBry Lh Eiel e it G FrY o Ly or more
e additional gene products that are differentially

expressed in the nodified cell expressing reconbi nant
protein
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or peptide. In a further enbodi nent, the process
additionally conprises: vi) changing the expression of
oM Wp6/H1¥98 | denti fied additional gene producPeI/v$005/026390
provide a double nodified cell. Optionally, the
r e c dimdyiotien empedimenitrthe progesp fiirther capprizes: &) akwdssmgdhfenemminant
t t |
B dtBpi e BB SRR A0 1T o5 Sy SRl T s
fuither tcomprisedi ¥) edalyzaigl a seamn&b@enq:b}c wofild ofrthe ggmdtlaalbdmmm&ad cell

h d t "
oS SeohBnb ot R oy BetioR ol SBRHERRERE oF gtp pBional sene
preuipts itithe arel diffarattiatin e;tmegsecbmbhnmmﬁéd cdllrﬁpmmm?orﬁbiﬁshin @iotein

rofi

n econ etic
or GBBEI B Pl bfrsacr i aomnfia ) Ghbeisine
expﬂessﬁlﬁ]pdﬂ die odRtbre ide@itied fadiifignD rgen@promrsetoqﬁ&md dd ?ﬂé\iblegﬁﬁﬁﬁed
SSse I N

that are differentially expr
Ce’ﬂoﬁ? Sy G Yoo Hbtpan Srdicin Oé;aﬁ#@gs?rr?gr faé@oweﬁ%m peplid &7 be
expressp@ R 1he Qoud1® nddified BIer TROBeRIRBALy, reﬁﬂi’[@d BéRGRSSuCts 1dent1fied
additionally conprises: v) changing e ex ressi on of one

in ge mestiBedserdf aon SR AP~ oF dRr Forvlaigd g‘éﬁr@ cgmﬁeaerb osthp fogtisell or when
coﬁiﬁ%& ioate ﬁl@hllﬁe& Qellpro@ ¥i}g€ssﬁflg deuRbRameitlih 8dp&aht.. The
differentially regul ated géne products identified in the
mod i Yeichnetler epheripenty e mpcedbither @gmré@% dvneretyzesng seeend
geﬁ&lc%&ilp ggélgf&ltﬂ:al@rm&ﬁﬁ%éeﬁrg fes Q{t fhidif of Pﬁ)tlde and

fied not expressing eco nan prote
ldcpéﬁmgjene phigrreadévief genceprbdutsrhnt arcadifferontedly dxgressed in the

@R H8 thaf Rlo {%grgxhggc&nﬁnsz{ B%o‘?%ﬁﬁ %Ipﬁae r@ﬁﬁeﬁ‘%ﬂ&‘&ﬁqm

protein or pep risin
ther pm)mbladémna[ﬂy crpmpnse@r vpdpngMg thd expeeskios tof wab Ior mare additional

fd f, th [
TR PR MDA .
dififeeentintdy nepntatedr ghe Iprbdm&ts péantifiete in theeucmii%l&&d cadrtd wp-ioy down-

C PN expressi o n identifi r ot ea
ro R P P REAA O R EriEoh a o s SBRBSRT G odified cel
nof@@mﬁngﬂ&mrﬁxmmpﬁt@no@epﬁm upregul ated protease. In a
fur{her enmhodi nent, the process ri ses changi ng the
expre¥; BRLIHG egbodinacids 2 progess bmowe%ﬂgr PR Vipg recxgeession of a
redoRBinRirbleRtbr GBptide doRpREIRY- ifl @x;ﬁes’é’iﬁ};' 'ﬂle@e&ﬁﬂﬁ%ﬁ ﬁrof@i}gblf peplde

cel | I'n _anot her enbodi nent @rocess further
e

in & SAgcPbad: anplyFing 2 geredisiprefile H%thﬁé st ianfi{yipe @t leph oge protease

tha @Pip-RBulated whek ﬁle%c%ﬁlb@{aﬁi FoRiPsr RERA HexprdQed; rhn@ 111) changing
protease nodified ['1. I'n another” enbodi nment

expyessioased an idenidied @W? b geraistly nadifying ﬁledmﬁtdce@eqxectrgamsm to
d
redRfO el R?fsSl&rhS gg.&)gégﬁgaﬁéggﬁg{ehs% 58 burk@r b xﬂ?erfggl%f gilré&;gé’ess

nmore a |t|ona ts that are d
cogpuee slwaging thetenpressmi dfiablast e ls¢cond ilentifod perteaserotie medified eell

to Efoql‘fd%sas d&?otlep I%Yéageegloﬁ‘ﬁred c@? gxlaﬂgthg gmgo)gﬁ)mgn%s{h%)ri)rgcess .ﬁlrtéler

I nant protein or
comprgses:ae)oexipiassing thp mbmbmamrprpxemt dr qbeptch MR @&&G/;ﬂdiéﬁ% peptide,

PCT! US200 9 [l 0 ' . .
in SRR (o0 dp 2pdld cBPPomER tisanobr et SomPihs pnsbrine
a sbtmmd ga@ub piogitk (fohéiplﬂ@amldwlﬂé&Hell (t(ﬁbMenﬁﬂS}?he bﬁrtnUfé-aﬂQﬂthﬂtg@%

ter over r S on O reco I_.nan rotelrn or
pma fogiare Q‘% qnﬁ lfy e&‘ﬂ’é?ﬁsﬁfiﬁb&%ﬂ?ﬁiﬁg fdh of gt | east one
| deﬁlt brfotiRE chPbaibiR:, aPdsdsti® proied Q&efﬂl&@&l'lhg' tﬁ@g;lpfréébleﬂ of a

the cell to prOV|de a FM nodi fied cel In a furt
recapBEantAEiein of Reptide semBESIRE nb?&pgeég%ﬁwgqor@utahbpres@m %@p@ﬁv
of at least a second identified
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fol ding nodulator in the nodified cell to provide a
double FM nodified cell. In another enbodinent, the
pMELBeEIIRPt her conprises: iv) expressing thePEEERNGYREHL

d I d I. . j de, i
in 3 1 R is6VGEE s SOt or! BASRR TSR ppit 8k b

dftf "H{ddﬁlﬁt% aﬁi@l Zhad Oisa up BSpRnEedg anet Io@eﬂ@k;ﬁéslsioﬁ of the
re‘%u%&éd;?/lmrm fi1ed p t))c; 10 1|Sdent ify one ar

recatiGintiTeleinge pep ieotidi boHRERE SHECHPT PEFiaRS| 2 igentified folding
(fflpa?o(?s@egenlaﬁbahy gndr?g?}gg 18 celL &) ProviliBQ Farfddigenedli. Cln a further

as use 'n 1s meant to include an analya
enﬂ)bdmmEShﬂ progess g@nms clitﬁnma the epsespipp of at keaihagerrng ifgptified

f01:51 01884] i %?1516& ﬂ)tvlcfe ble f.?Maiﬁ§&iﬁécpEélp NTn another

ave een nD I fied such as
enfpllingat, vihe |;ﬁa5ue$ difrthge wempiises: &0 ereymig éhesy@P@hﬁlamoPmtem or
tei ns .ar tldes an n
pe&ﬁ . QG ﬁedatetbﬁré) pepﬁ 15 h #ed ﬁ#ﬁ%@a&& S o&e@eﬁ%@tﬁ@n’c the

Af e noa e cell or
prodedd Slraube orhprizes sﬂlymg a{aeaoachtgsnamb pmﬁilAOtf ﬁh¢1§l\’hn@d1ﬁeﬂ reghto

1d%1ﬁhlgﬁgg]fgqxe&éﬁ®<%t}e I’;}g{ﬁl?ge glipgf ] at are dta 1{3%1 1§1§aﬁk%L#§§} tgg félgdlﬁed

ceflroup of at |east 5, 10, 50 100 or nore genes or gene

products that . anal d. .20 In one

genektieéerpy §Prae p%ﬂ%é Z‘@’ﬁf?“b@ Héea{ltrtgﬁléc T 8%\:5%8 Q fg%? gina
genoflle, SRNIA Ofrdrds&itRfl fr&ﬁ LERBSIAr tﬂat gémﬂw (xﬂu dtes eq’ilvagﬁm eDNA),
fromthe genone. The proces

| nal the
transegipsien Ppdgete tsk Bl hebh@oH 5‘565 LRy aFPf “’%Eﬁ%‘? firg tfes in
e gl‘é'Pf'@E Vebns, bp pfo'ﬁ%n?s oteﬁ@f;ﬂdésr@ﬁislatemﬁi)nﬁ] lgﬁllie.@ah raayenofB, including
I N

ude’ bl ndi ng Eartners to at |east a portion.o

protezns $keat iapst wedified b the cplb &F transfated gy S]?liﬁﬁlvéﬁ?qtﬁ/oﬁ xﬂg}\lléd%zgxslated
ﬁ*?rg ggét &%815} gggg‘};]eﬂg Sﬂgilepi'%‘ rtﬁe@tﬁtr t§ ihQuddeite AL QEY &R @ fgedd product,

enone of the organism WMore typicall

artdntgpinallyrioclndeay groupcdfipttegstsia M@)I ¥s 1‘?(} DA PR gS‘EF%m%  that

950/ ﬁ% 99% or 100% of the binding partners to gene
%ﬂzg s in the genone of the host cell. In a separate

e rrb oldlionre nbodiinentriihe pewtic gyofdamalyaed crtebezs ap@Emierr Bhlkete. 2

art ner d
Pliogb?r %fggl h%ﬁc téOélsprgﬁuc:Bsr 8% g&t% frt%ﬁa?fé %:3%&% f g‘g% 2 (j}e'@é Céan mclude
andlyzZieCBhiafahiptopieoirefile wx;gr:esswonraymrﬂquwl‘?nhm@OQWI e&l this
i ncl.ude putative or kno [ ot.eases o; f
eppeiafite heoPIGRBPRE A E8- ]InV\@gg &anf% Hartnef f dgér:}%egﬁo%j ortion, %f the
tr%cﬁﬁ&ﬁl@ 313 tHéfhoﬁtQﬂfeﬂl zgﬂ ty;ﬂ'ﬁailyl mlmcgeﬂ lsmPlpsr ﬁfbml‘tmslmmﬁmyo gene
mprove proteln 1ol din ubrlit
p#oae% pEat lepit o0e pisthp #9%? %%F@rs Ng ? 'ﬂncroarray
1&[@@89‘4&91[&)!69 R dt Mabtigdbd, 00%, ksm@s%s 99%0k 110026 bfmleamdmg partners to

intracel | ul ar receptors; metabolic enzymes; nmetabolic
g@@fm@duéﬁssnﬂ’éﬁwﬂﬁr@ﬁtéﬁeﬂs sigma 9 WD 211116/1114899

PCT/ §52 %ﬁa@éﬁ&%m&ﬁ‘%@ Eﬁﬁgﬁ@iﬁb&aﬁﬁﬁclﬁwm deleptat &ibBS ;of binding

transne rane prot el ns rane associ at ed t@rot e%tf % %1
phitnesek gelss Ny eYe measlucty Flich apnsesert sess iof Brodugts Haf amaffssird py the
T %Xm%"%%e Iqr&ex 3 é&gssmnn NRdmPtin telil mpl@%ﬁﬁﬁ%@?ea%nﬁ Kn&fn pldeeases,

sngtere nbi hant protein or peptide. .
cb-dactdre of modnaw rargpyoteabhdike peateiny; |fpﬂmén?fi%ﬁt?lﬁae°%@ﬁtoﬁl %fofolﬁié“g

PBEERYEES, BRI BATE PR8I oy s

pYéidifs Biveisled i mmaleicrueidsstability 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 proteins
pMEUEEU 9P om genes in a given organi sm The PFUERSE/ 20
include analyzing the proteone profile using, for )
faetmnpllembranwcbommmmnEanselb@bl:am PP |rgembrar@c4§mcwttpésprotems
t SERAREHih@R of th
o S ey R R B PO e R S g of he
exmdssted dgemen of dimwa hodt i cqlll ekposhsingrdhico gﬂcalphlpantcmtem Sb phtidgstedthe
QGess [ a
A S
sutl 36 Wbt dsdres, prichi dbqyrihérntbive asaygrani @nmivisoged yfph bading ;partners

pro elnsfro t ast 20% 30 6 % or
P he ThrbtagpRnen T dspdn o e Apesat P bl profit ¥ o
profRaT aﬁ@ﬁo&gili Iﬁﬁt&ﬂcéﬁﬁ £6mpéndseia WWgﬁuﬂig Ehe m]ﬁbsls icagy irefude
prote| s and/ or spectronetr n additi.o
118581 B PR Brogie SR It CETIe AKGTOBAIHOUR: flgrtogherest.
T&Bﬁﬁﬁésoﬁl@sl ¥ss spddRbBetdy & $eMBmation ®fitAt @farbi@hRioluasht &xatwo-
use |iquid chromatography. (LG coupl.e

digysasienabel elegirqmimyesia AEmp idiasmsaal 9did é&%ﬁp@ﬂ%ﬁlﬁ@e pegd

1nI ﬁ@ Hrbde¥s. PR HRb "EmBRsbnaE @ﬁé&f@hoﬂeﬁ@ | the l2btink Wepake dan e@lude
ten, one sanple is |abeled with a heavy-i sotope tag

prph:ms f@m Buepst 103p otberpretdons ot the cagmmishe rMerérﬁﬁ?l@lw Rfﬁfams from at
15408 @(Q’A),t WA,%WS@%' orROORSthd FidteidsGh tl@iﬁ‘&%rﬁe of the BGkt @ARare

sanpl e the anino acid cysteine can be | abeled with a tag
sepaptediand peplysedyhy teqhriqusg sveh agstarmng qifsoteng apd/erpfss spgegometry.

| abeﬂl%ﬁqlwa? ofbd et "R Hfo?esg%ggﬁmg gg@ﬁlﬂ%ﬁg 88 spsctrometry.

I'nst ea ta can
Thfse dret savéralmdlaprdl technifuespibptt isddiuBl admangraphyaC) a'nvepled to mass

ant | t d ffer
oA WP T S PP S0 88 R s
thain delﬁthe apumiagéen Ofen, Ghdn mmmpdabahadmlﬂl h hbﬂerbr-moltxmemg)thei dbws
in vivo b cells e.
o baeiieaeiecaonstrbene 15 el ol Bl
Qﬁrgﬂl&ﬁhel dﬂ}lﬁo ati0 Glygeiax pa{) bé‘rhﬁtbbleal’vlﬁﬂes ttagmin&mg% aight/Bydrogen
IT pres oth. sa £s 00
ARG AADEPECREDIS (fdg%}eéymh Rsthe s ﬁ@? %ﬁeﬁuﬁr Gheesr aloms
inSlRaIM-FeeBhiins 2 6RES2&d canl BeAsell So dinﬂ?ﬁﬁ‘s of péﬁd&@S Dailtoﬁd mﬁSand
for Isotope Coded Affinity Tags SP, R s
qugsfitgterthehifferpnpce R/MES date figmyipe Samcpenise pvides Wx(pi%@jmon of
ﬁga@%@&ﬁé&@tdmﬂ ehRA)S ITD. 0biHeP %%eﬁfSQEl%l RhdTh6kdiseH vivo by
usi hg 1 sotope-coded affinity tags. Bi ot ech
growirgoeelly 99k "h¢WaW§tnﬁ@P1dén‘§g% ivges of tq%@nweé s e psgf to identify
thoﬂ&hél’s'dgf ﬂgéin)é Zh NGl e eﬁeﬁﬁl@ﬁ%d%%étle @elb!@de%undafn% if present in

m croarray hi s enbodi nent he array can

both samm@s qamam@fqdam ambAsbetsoldaRH (2094 tMaas §pﬁ0trp@ﬁt%m rp{gomics.
r ot S PPr

gev{bﬁ P{9§g ﬁﬁ*AfPﬁ%a@@emm%\ﬁ it Thals foPEB{OQQ o8 A ffinity

TE@'KBMBG@@SS!IOZE&%), Gabet 3A,plwedek F, iGeth hﬂésanblAﬂbﬁmgld RH (1999).

OB b ey i s, i Ko Rl bAG aPIANER s O
Blvigediingopasg)ners to proteins from at least 20% 30%
40% 600/ 80% r 900/ of the r.o ns 1|nt E{’ﬁm eoma1
t he Hgapth IReier e B s e AR 16 PR s W vsine:

foMk £:hp16 %ﬁ%aﬁapl hpﬂlﬁ/s diREBRRAL ShSME @ irfludg %mdﬁigqjaﬁners to at
anti body fragnents. In a se arate embodi ment,,

t he
legst @rpgrion gy ﬂt?d‘»}li"tplﬁé PXRIEsS9s) by Resh etk dprsappropriate growth conditions,
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for a selected subset of proteins fromthe proteone,
including, for exanple, putative protease proteins or
pWMBP/E499B| di ng nodul ators. The m croarray cBEI/US2005086304
al so include a set of binding partners to proteins that
and typieadlp dhchsles binding psttneThie ngetﬁ]@ﬁ ifemyt deast 0% aﬁths referans oleife

org {Teﬁgfértg}g?zﬁgh&h %191‘3 SR Hirisrs Q(t foR8nsNRsHh: at least

expre e rec |nant proteln or 1 gt|deto
2064 S0, HAYen G0%HaBLer S0¥noft the pritdnsoir thaprotepme ¢frtag aeskeell. The

bu? 61?%' e %l Sa%tlg)oedﬁ%PMﬁech bla %nﬁbod?{@;a%ﬁ@ﬁtg sBP &Y single Ichetun

sSuch as an sa assay or a ard western b
anﬁB@B?yﬁ'agiH&ﬁts.S amp kgaratneiraligenahe migoafaylcen mhldb dirdingl partaers

R L e R

préXdint lof pltative RRAQCMoRMtSSs. The nﬁbmsﬂr:@r snagpicdbly e@oauqda@b aset of

genes that are.up ul at S | ar ext
bigtiek baE R R EG daeq &SP (107 EQRVERP AL g be aBEE by
médd@itg thé 8RB o‘f@ibtﬁrat*eﬁlﬁi of eRehoktScetl \eRpresslirgythé ahemhbﬁmeq)rdaym or
conparing a genetic profjle of_the host Cﬁbe"t E»SS'aéqud
Pephes 1o esgHB AR S8 GrISTOspEpt TRRPTPSORE BRlR 178 4P -
inQfstahf84d RQSY forBR! duch & arSXIRk 858} B §t§}ﬁa1rdaﬁ‘d§f§bi mamssa@r otein
or peptide. In a further enbodinent,

ex pridis sergles iptlr apnstindrille Gat det aélalﬁ’ﬁ’@ F‘fi’rvé‘}“aﬁ% CbrREh dnte
cIRAGL et dhﬁte‘?sﬁ@ahXﬁﬁgﬁl 20 B O8RS if fife Bﬂﬁéssﬁﬁ' in particular

expressing the reco |nant protein or peptide can be
ennmmmqnesd thgyeluststsonan b grouped asfaspesdha @r%}?ﬁddg g §anilar extent or
gen %tgg&%%ﬁ%%%n%@&fa@% CFe(rnghQrg,Q{éﬁt reconbi nati on. The genone

y nmut at1 on of one or nore .
nuc Hﬁmdeaieﬁed lrp-reauiaf@fb emenewlca@y {dentified by compargs gpaptic profile

o Al R 860073, 318 o e o

cefifaioe exteessiag shet Ihatnlzemant)ph@tm or pephiddi Inoy fuxthera@mbpéll@mlt, faihegf cell

oFsneh oI TERES to Re L Aoy Ph pERIEis bR Rl o 1"

| n h I THet geﬁﬁn@i)f &eﬂio@ﬂﬁdlbéxprd&hng thec@toriginant pati¢iv @r peptlde can be

ter. ate e i me t he h st..cel
R |60 TP RGN, TG, BTG TR REeSeaRET R obldogons
refaﬁﬁlﬁl dnatfo)/lp r[vga Féﬂ()m% cfa@ bxdd B@nﬁmﬁuh iay quaambn af &(efcﬁeﬁcﬁé nmﬂeoalriles in
ol di ng_nodulator. _ I n another odi t he, host _ce
ar} gpeRpEFPding drapy BPdRE itngns mﬂ&n‘@ ified BaieTS | Uy asgber
e dgth &l R HaLadel is Ghodfis&ObRGhcRIdifObnedor Blbfl A@torD that @heide an
|nclud|ng by addi ng an exogenous _pronoter to_the hgst
inbitpr g apidentiffadesmmesy By PIdarh Bichattye pefqese BhiiPe &t another
erﬁﬂrggﬁ{ﬂ G n@e ﬁl@&(ﬁgﬁ'lg ﬁﬁ)ﬁlﬂ%ﬁ QJtthﬁlbfﬁBn e Btﬂr&ﬁoteﬂ thl&ln&n be a native
enbodi nent host cell "is a prok ar%gﬁbbysuc as a

pioeoteer ilaja agparateuembpdnmen@ thebhﬂst ﬁ@t is mp finslugding one or more
hi

LU SILA lad FREHRUE ERTHLE e Ty popt bl

hﬁﬁﬁﬂﬁf ahBGRaent, tthe hbstselt s medifiedby thhaoeies e @resnaie] fpr an jdentified

od [ I
B refaithat ot hE A5 Shediiduad. BPiufipe B caifE i epddinous
plogote xaphest adll gesmet cel |, including but not I imted to
a cell froma Spodopt Trlc{oalusna

Est |B}‘Fé}?é GSH &R Ry Csﬁ cgpaple ofp ¢ing e lfl E oéem or %eé)?de In

ofOEmbddihéROtht Rod d¥RIik Aepréleryote, dubla s b dacteigd] Icpll andimhi@)but Aot
primate or_a human cell|. In another_ e od| E;
ll@gpci to 2 Bscharighic &) }fseuc{oﬁ@p% |SPF§IGS.b Jhe host cell ay be a Pseu omonad
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not limted to, a tobacco cell, com a cell from an

Ar abi dopsi s species, potato or rice cell. In another
eMSOLWHHM? a whol e organismis anal yzed i n tPEI/BIHEE3S90
including but not limted to a transgenic organism 1In

celb mechexstaoldiferescent el | Bertherfembadimsnisghe o€ gelk énpehsaficel)
an%tﬁ%eénb%rdinge%@ SheRloQd ti? aie%gar?%cgu 1€£oP lex YIE aR iREE SR Sncluding

/or one”or nore fo ators. I'n certain .
buend didiited it scell feom & Jenbpleie drigepbisorDigeepdilp POUUBYISHE REGS

or gg?%gﬁ%ibum ﬁ, ilqgluc? B&tn%?ﬁl%lt&{ toth Ifngllugé J(;é?, gﬁ%lgs:t itc%ﬁ, a ﬁ’iBlesy, a

1 of -4 prd ase or a cofactor g '
prifestidrad Inmanl dell.o fire arentiizo einbreditent the hostabelits 4 plent qginiacloding Jut

L

“anb@lendnhodBakeng @Nehddé ogeiien iy anlictd tathe pecss) incihdidg biitrmtlimited

hslV, hslU, clpA clpB and clpX. The identified gene or
to §HARSEHMG AT S Ban al so be a cofactor of a protease. In

anothghe ek &R Nhe ideheidddprigufatdctoppasanry gapeomgend paiducts

is a folding nodulator. In certain %E?odiggq%é, the .. ¢
arg eleRr] IRPTE PrJEASES B/ SRR OpRBTRE IO B O e e ET R PGt
anGAGREE® BSheR): QLR fRodiRt Rl ARIR 2 AbRBINST ad¥tbteite 0 ¥ folilia g MRBRRY

and a drsul firde 'bond isonerase, In gne enbodi nent, the

orjagenfacidr i ch pretsaseort dyeafectyr dufolding modelater| I prsgepdimaty the
G gi%gcp’%an dRafciecliakoR Ny sEkRP thrbéhifd) € yeiae dhdpaiit , ordmetallo

gene of gene product honol ogous  to the identified
pepfidase glnl cetteid oghen embedinyents, fhesidentifief |geneqs gepgrefuct pan hifgglected

froh GsBf RSP 2pad B6ad c?}9(.i fed g@ﬁtﬁ%dpé’eﬁg Ue %@:Iférbr&iuct can also be a
reconbi nant pfoFeln or peptide in a host cell, by for
cofacampif e, priotvesee abi mytich embnadionent, dfe idewilisil reepepr gengrprodicet is a

st_prqtein.(tota [ ] oLei:-[) . '
o PRLrBYFEL A0 HBblimeRLoE o 3L B AIBEL S oo
selbbied fronmt hehapabie moteinr g fnidasenaipepipdyd dobyl igmistaee anslcrodiilideriiond

. protei The increa ro tion Qptjm ze
sEEHS] R PaRerte B n) By BkTEEs Mected from
hpecempasiing, il @agkidy Inexpemntbdimest, a gareroe gsieangodive hasaogifus

avai |l abl e resources, or rreasi ng the r.equirenments for
to@hedafrﬁlﬁgg BRT oGS awgﬁeﬂ DA RS e MO8 g o

pr Odlth%tﬁrﬁéssr@}vi 184dsi6 ificesdd pr:bczijhoﬁﬁn of f]wmﬁaafi phlﬂMﬁlor @éptide in a

recoverabl e protein or peptide, such as so rotein,
hqst erdfubrefor pEAmRYS: Aereasins B MBI PFAFR PE S HR Pi'J g?sgmgtﬁn ﬁ%}glt cell
i) iP5 Qiveh Bmot®f tiREAtih@BasileSRe hfiGinddERn@h off B @MeAl which

reconmbi nant host cell that is produced by the clained
the ool €% SrgaBRNEF PIESERE Hip| tepeneymapHprofsi i Rigsiicrepsed grpduction may

opgci:lr?i}é]' ﬁ{eléfhéﬁgugr BEHLR200 5%#11%@1319@/ &l QdfBlel _dE&ea%ir%r @B Nendifgy
a growm h conparison (optical density over tinme) of,
expendimres micreasingithes usgsf offavaflphle rasgresss or Rpw@easiag| the grapiements for
I nduc ' Q. of k:PTGral ; on IQC Q1
o AL A S MO TR Al AEAETn LS00
inpiea34d 338 ofBERAErablaptoteip oopentids, sttheassolublsi rwoteipt profiussdiper gram

itrilase enzynme, .an 71.that produces the partially
Oﬁﬁgﬁﬁﬁﬁpgmﬂgféﬁpééﬁ?%cﬁgépéﬁtZOG, the parental strain of
DC2 8fhe ib¥eadéh aleuidclig? ad impoved racdnmideat bt eellgbattis mwbduced by the

Sampl es were taken at 0 and 4 hrs post-1PTG i nduction for
clgipggd process.

BRIEF DESCRIPTION OF THE DRAWINGS
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i sol ati on and gene expression profiling, as indicated by
arrows. Figure 2 is an graph of hierarchical clustering
oW30ps/Yyétes from P. fl uorescens strains DCZB@T/UW@@“%

and 71, into 12 clusters at. 4 hr a{ter | PTG whe
compABE 415 26 R of peeWth eprinarsndQptisg da‘inSlfWebB@f’)cﬂﬁdbffer?fﬁe

sffrah@ib’f@) fluddascefs. OThelcBI®s Wett iH@ueaavith NI ofJBNE 9t YK fier

sterﬁﬁq and gro ed using the hierarchical clustering
Els R RIS ﬁ? Barpprinedho ety gectapGQW 1339 RESA0 that

pi‘dddédﬁ #eoRBleayRPiabh® ithidke B! ?1% efanll TRTO Y 1o SRS 1R pRefiy

quality or low |evel expression.” The x-axi s

1115@'&}]9%@@?»&%8@91 BGHoREa4: g&ma@ptaéa@m efiPGASR; DERRD, pndRCE71 was

h to
11%2?%(?%%%5% %alg}glt@i \2%[5 va%el?awa%é S éu?ﬂ;zo\é?tﬁgi éwgﬁlﬁn A RREA

isplagipm anglaeaelexprtssion elroﬁhns h@mlcateﬁm ameWws prot ease s u b u n it
ene :
ovor s 3 Baph Sk RHEURRRHnL B atbch Sh el aine
DB dMeX0 and ECQmepetB dlwstays atshtlenftér. IPFvad]ea c@mpaedito 0 hr IPTG
I W | ust fromFi gure
GREHELE Moo Bl IR & B vt BlaiTend P N e
almwdupedlasmg ﬂlééll[ﬁrarf:hle’zﬂ clu@lbﬂmg)dlgom]nm rosSpoetite DE&SlthlhsEBroken
SXRI n levels for reconbln ei.n
persélf1 u cat g (g P R }hg? V8 ﬁ?‘ﬁrgd B‘r"@F BRI R Oase‘H]fl |°é go“f—te]"@ﬂf
eXpingsion. alifta xl=:ltxpﬁepd reledB ey cotpationsf vhel keaih1Be z—aﬁf@ r@fesﬁrh@thsl\/s
re roupe | 4 1S a oW ng the
e emaPR e Dt R IRoRNE T BHERE AL denaka gy ar
highixehtdd"e R ®r 17 Eho_{i&lll MV 2nd Dpfdselsubidit SeHEEBAtiaZBHgHIP exR& in
ﬂfl gﬂ st of genes were organized In Venn
S?ﬁ‘%lgpg Prighioy ﬁqPrO&H‘fes {ieperpiamis pGEk Proke. Thgrempining Ehgengs
areBouptdin@Riseebs of experinments indicated at the corner.
For each gene, the ratio of each experinent was shown

wi t Higuigs 1na Bigrargiar] clitey gnelyss ofelustes b Aiom Hgure Be Isbgoence
B! g/ %b&foﬁﬁ Fgﬂsdd?é‘tbr\b/ HREFAEIRL), vadia En% da bét‘ﬁ%‘?%ﬁ’;ﬁﬁowe

genes from | uorescens gener "at ed tems e co
hlggqgﬁprgqsm lgvetsgor mp]@gn@|r9combmag’ra1retg1nmrmtucmdn§ngéﬂeo the

R

graepadgi nosa as i ndi cat ed beneath the genes of RXF01961

and Frg %??Z Vf:m{]@la@gm afl)ow ng {he & —1'%%%1 aq:eedé%?tms’a Saﬂcgl\éﬁg h at t he

sequ
thrdeeseti of m)cmledts inJ Teblei 51,1 d lamda‘f | Ag suantha@ize®in Tabi 9, 6¥nd Vl,ahle Hst B

VO 2006/ 014899 .PCT! US200S/ 9 10kh (m ddl e
AT O DA e D A s SEn Briehy F 8 DgHSgE tiow
thtdeaets bf)@@émlﬁént@ihdichled prtdEEneg oe eathe@nd, @e rbkseofl cAcH dxPerliéht

roarr peripents. Figure 6 is a schematic
Wi’ﬁﬁ%ﬁ@??’é@ 8Ftoiﬂel zsl U nmutant construction where an
apprmg@traaﬁﬁé ¥raBtb6¥ thpseRtdRcPirtlditor ffe #H RxFO1 1Y add g DOX)

at ed |nto TOPO TA2.1 <cloning vector (CI rcle). The
b7 e Fasvd duceesoens sansmish i Toopqsit apiee pot (op
pahnkly HIRSEE Bt thE SédeHoRMANKAD BSHLL. ﬁ‘h{sif@é&“ro[)&%ﬂe&i)?% el oni es

wer e anal}i/zed I'n diagnostic PCR to confirmt
hosphagues RftHsbY: 2vd Hall nrefsiasequencesrist Btdetigirionn ashedlhmd.begmthe

genes of RXF01961 and RXF01957. The Phrap quality score plot shows that the sequence

quality is good, i.e. the score line 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 hsl Umutant strain overproduci ng hGH or

P 20K@HH9 shake fl ask production nedi um ThBCHP$2045426390

indicate tinme points where sanples were taken. Figure 8
errérdn 20kbi (Madie pfcBSicRAGEWhitepojgedbarts kelow thegemealaw hed

R s S T e L W et
g E) Oﬁr’]l?uﬂ@ dindl bkﬂ]t;mgima]ﬂlg_st?_ﬂ)én afwh fisHEmudntwopstgickien where AR, an g )
ore el e PERG B 8180 e B LR e

cloﬁihg gft?%rl \ﬁgfblc_?_{] "ghbrnlgmemg%?ﬂ&dmamb mwbﬁﬂaﬁdtdn@ﬁpﬁisnﬂﬁlﬂuwat@w
AR ALy msfaﬂa onigqetgnel Y%%é%é*r"m 4gnosy é’ CHAb gbitirm the
conlsFBARn Of art MASerRRmMAG: ANl WAV geref st rains DC369 and DC372

DB e Sraph et Wi s bR B e jt et
s R b e e ¢ om0l bl &

indi@)e tampqmtswhmlsgnmlﬁgwqrﬁ ket ons were prepared for each
Sa”P \ﬁﬁ %@'a%{ @ % ?ﬁﬁsﬁ#&ﬁ@%&ﬁﬁ o%trd"ﬁ-bC@v @ DCBY  exfdssian

arro mar ker i.S shown_on
pbpHESH. |Sgtmpleh8mr¢ tskeuérong% (e §ypeFM@@P@D 7% s GHERh VBt

]usg{é (of?re pro%{ﬁ.% ?Jn (6 ﬁ]@%@ ﬁ-1eﬁ 3 rM %stﬁ' ﬁlgnrt he j@%aﬁ&@l‘ & 48digoh.

rain expressing hGH only
So{ubtet(S§ amlenisohﬁ»leccxu:i)racasnsamegaparvbfor @@htsmple apaiwrgd: Thehe

pr(g)glst?o tog %ﬂ%te)(%ﬁ%lsa%@c gﬁh% &%% drtd%s NPl YR Qe weight

I gure I's a graph the green
MWaikaq®nRy & shown vi thy rigbsod edeoftbe gds. strains

expr essi t he h
fl ugF&“Ff’Eé1 grannf—*?%?eo 6‘5% %%{ac &ft ?19818‘1% sﬁ?@gﬁv\cg’?geglsda%% 24 for
ex @@khgaia}]ginrthaaﬁ&%wém galhgﬁb were tBich ﬁ@@ﬂ)@s@c(mmeyp@nW) eidre
s after | PT i nduct.i
Db e dd 165 sevssrni et ) hsi b EE g s 20
hr§5l ancﬂﬁgl%‘é bi¥& P00 ha@tion. SILOK.(SY 4he nvuoluﬁlet(jorf&cmnmsprqgired for

COP; HJ105, the hsl Unutant .. expressi ng{ E{EEH 1 ir
eaq’slh@é}?lee?@am @h%weq\pé;tl% PG 1s1pdipal B aryo Wg gcular

wélgﬁgm\%ql@z&ﬁ& M) istshviDs HBHERManCQaPerBsigdlo the wild type
ifferent time points after I PTG induc %I OQH éCA) \f/\ﬁ)
211 Figird 1018830phef p1ovdponsys P sstexPicsgig e } fusion
prgt]e t Airat) é’g gﬁ@%@ideﬁgsﬂégﬁ} bRIG @St fibd FREOR) s Agegative

Ive ance tween two sanples. Figure
coil@ol; Hﬂdm tbpwald eypearprossingfhGEH & QR AEH 0 dhei héW PR B Sal
h(%_flf f,on of hsl WV gene inpyrF-negative strain. A
‘asnmi’'d pDOA050 contai ns 505bp and 634 bp DNA fragnents
f | adtgurg 1 e gnmhufﬂg@mn fspm@nmcumempasar@me@rs FOENEDS0

cannot r I‘
e E FEHCCRE I Phffprciniot & P iRSter Fige OO0 ofecll utyre
w@fe Sérﬁ![gécffoﬁ eedrkiin atrbotng it hGH:: COR aodifferoel thermoiniyafies PTG
X ons that I nt entire

g e gL Op T e P L srarae "B T ol AR G R ase
nRlivel BntR1 3104, théHvae kit @brés3ing hiGHE: QP BIFE0S, THeds/é/ mutant

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

the AsIU mutant compared to the wild type at different time points after IPTG induction.
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cells also contain the pyrF gene encoded fromthe
plasm d. Selection for cells that has the 10 second
r SEOWH/HAP event occurred by plating cells oRCHYR005/026390
pl ates supplenmented with FOA,  which inpyrF-positive
st r digwse 13 is apisteralrersesentation of themipeest o FpessHENS relativepbundance
§Qg§[ Ion strain was confirnmed by sequenci ng
°f§ﬁ§ﬁ§§|s ﬂﬁﬁ%%k =

is a graph of relative fluorescence
oV e Figuirark3 i erepgeserintidn af dhrecasnetveborpeftchyamagomplaigletionple i §V
for t StI.al nS. expr [ 131C v e I |
e T g G L e L s S L i
fragirlents flyleng thid 2IYY ganel Sisdelsvicide plsintlpRO WA qaplnotigplicate in P.

Fiqure 15 is.inm of. SDS- PAI f A o
Oy R
evext pEorakak. hobRiqRbesreyiencthitdneyreids tht entie phssid intrdke gehome. B.

i ndugtion..b PTG (0,. 4, .8, .24 .and 48 hr),.nornali to
Tepe R sa gl s ity ity el ot w O R
ceié?gﬁgﬂ déRtath t&llg /yr{Tﬁrg@ﬁé Teﬁ%a@egwgmegﬁ @gaA;ggi @élleelﬁorgfoﬁd:abl_ﬁiﬂd‘é has the

Iterion 01Irts - an stal ne
se@éﬁ%f@mb@an@mﬂoeweé&egflw%ﬂ%a&r g@é%“?l’ée 75 i%&#‘?&
whiBPh Pyl MBoditiR sB¥RE, 8 SO intd 2 EEOEBRIpPIaRT. CPTHE &irdin@omal

eptide conprising i) expressing the reconbi nant protein
degition aliain Was @Qﬂﬁgn?f’gmse&‘@ﬁ?g Mafysisanal yzi ng a genetic

profp;l.g. 94 istal'h(?alﬁﬁJf Le1 AR flub@ehdeydvBLife for @feeiBhfrescence activity
endogenous up-regul ated gene products, |nclud|ng one or
U

mepsrempRis for Asetaiop CRaSEng iemouliGARfSIOR REteln pgng a fuorimeter.
7 i A qQugi n

DU SERELE R P an it Eecepinass g

i derftigire élisgmagesof SREPS hgelyeiistrning ennressing HCHyifporTiout
fogdgrl}glbrp? ulut &y %F%@%?gfﬁﬁg %?xhgl‘égl eere‘ ovell Ardts élHéSt S inducitigg by

Ses ex co I nant proteyn or pept
IPITG (8, 48n24 indal8|hy), norociifdadge ODSDO of 2handysed ssing Fasylysve dhe

h ocess further conprises, analyzi A . }
solbir) @SR 1 Eociong B ahEiR Al o Raderag e B8R T gicr sps
PAGEREI Yl staihed aiithi@omasitdi ti onal gene products that are

differentially expressed in the nodified cell. In a

further enbodi nent, i ses changing the

expression of at Ié@%?ggﬂﬁégﬁﬁgilggﬁﬁﬁfied gene product

in the  nndif] ~ vide il Gald;

The 6%°8§sfscé5§‘%8%\k/‘%rd‘e%f rrp“%o{\?gdex&fg?&v%bgfﬁlﬁ/ i BRgein o
pdpEdd \IBANRGHD) D68GGessiex phe seowhinast proteiuoedepiidei wpe deedcell; i)

el ds of protein,..or can.i Rk r '
b eeos m g s o P FREGHE LS BERTYED Kapl e
g prese dinclediogiohe antmogermbdteasas oMoidngymodulatbisythattapeeup-regulated

i nvention includes.a process for.inpr.ovi.,ng .th r '
S B AP RRES el TR YA PSR b
mBFedadHtiSiA EARPEIRICR By ghietieyeshiying thdieell do ambthar@mbodiment, the

protein or peptide in th recoqginant host ceh%.or ticall
PropegRATIEier CPMPLISEs LRIEPFSE e JETOBIENLPIOFq 8T BFPHRD @ genetically

mb&EEARENAME affthdr dntbollEQAL, Ithe/ pRc&E TRENS ’bMpiises GAAGzINE agetvid
product_that is expressed at a higher level in the. .
gametopisifiianf theepenetiealymodifiesheclbfo eptifyy ong prowprecditionplygone

pgﬁctmgt 6 8trrRHhly SrdsRdGX He&RSdifilecell. 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) changi ng

e Xy W89 of the identified conpensatory genBCHPS2ENR6390

product in the reconbinant cell by genetic nodification
exprossizmons intkesuaedhindinfrireschd ryebdsrafipredgin, os bt imprewee theyedepesyesf astive

i.ncrease in.reconbi ' IQRn: Ity or
L e S s ORI
pr owidde deneidllysthe lihdknbien inchidessd pmdess Hart imprérang thepwprestian of a

are.meant. to be independent. For. ex .8._a range of 1-6
recr?ﬁ%ﬁgmt I?rﬂtﬁlélﬁ’éﬁgjéw&g%sgﬁe?lﬁm%n S% %EB%.SH%‘ he steps of the
pr oge SpEsingds eebhbidarit prown er whetidd in tizakambiBnejost cell or
CGenetic nodification of host cell or organismto express
a recdi#idht protein 20 or peptide in a host cell In
t he i} i ddllyzifit 8 Beridfic pRE1ITAEASEombinAOS] 16 &ehtifys: congbdsaiedy t 0
have t he capaci tfy1 to express (? reé}on‘gi %}an pr ot %in o1
pept i disne qrgengpefiuct ghat 1sexpressed pedr$hceEY é’i‘hﬁr%ﬁ?? mnant ce

t echnigyes koMb s hdsh@1aRd: hadTdk b&x@aaifeed tb Bpress the
reconbi nant protein can be expressed from an eﬁ@r essi on

vect orreconiunant eroteioR@rmewEbingnt el that irdiob cxpresing thegpqombyynt
t hat i}ﬁ‘otléﬁiaﬁﬁlf ected or transfornmed into the cell. The
construction of expression vectors as well as techniques
f or i) hegiegexprassion of the deriifisd FANPERAER ECHRICITHRYIE MU
The hogt  Gell ge@l%y%eﬁ&ic%ocﬁ@%ﬁ&é ﬁ%r&@de%ﬁﬂ&ﬁﬁ@d fécombinant cell
reconbi'nant proter'm or peptide froma genomc insert as.
descr i thetdadhievesan increpsnn repredyiantprotelnecXpEEsHprb japfiy op fltality.
or Lo RG G B8 AL ARG ' i Fendiid bdEnddRTod that
cell ugﬁl i (g&éenﬁpg%ﬁ%d;i%ﬁ’ec%%i Aq%ége ltsS gg%vg%golhorr%lfl ogous or :
thb edosipohagous meannioi hatindependdite s &or 3Gamplehni oS odrled means
. descri pe | ow. . The reconbi nant protein or peptide can
n eé’e‘é‘if’ﬂﬁ%gsgg’ ‘g:gd’é “the control of an elenment that
r equihke 8®ps ofrthdy@bcaamme dedceibédin nofe ddiel wbdw.. For exanpl e,
chenical treatnent of the cell may be required to

é&g@_ ,.'n_ ior n of h ell ox, preanism t ﬁ : Sg‘c%hﬁﬁhant protein
PCT/ U520 L e
rec i t. pratein ' ' :
B R RO S S  heSh Soi o
rebdiibibiehe pptcimateptid. divehvs clbsade nodifiedasing any tephmignes rown in
respansi ve to J PTG Sel ecti.on of .a _ho r '
o S GoP b T ROl s oS e 48
thBGS bxdp¥isdus 1 the Beloudi oitheabll end thetris trenskates ot irgnsgurmed into the cell.

prokaryotic qrigin.. The process i.s generall imte |y
Thg, coniugion bF Bres§ioBt VoL U Vien i e ?uggrr%) ioar‘%“sfle&‘Ql o
trﬁﬁﬂ)'rﬂﬁ&tiozll Qﬁ (ﬁ:sﬁfb_@@t‘d:e(b“pr Offe | llﬁzblst Qell d;ﬁmailsﬁybeaniodﬂ&ﬁitbiadress a

gene. though it i s generally typical,t i
repIPPiBaTE RIOMGIR YEPDEHR EARSSETPHIA lasertya%g J&s¢ B?‘Jg@eﬁ?‘%gé* g ppreding

1 SBRyirkeit gifo@éiﬁ Pl RptideOfaneHAmRéedaintd 818Sten&R860f GAYhost AUl or
80% 90% 95% 98% 99% or 10 100% of _t he sequences

ongsupsre ske dechridpesumeshi A REolpepner hecrlesons geembmagpn.  These
te@ﬂn%u%g % dedcBiBed 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, transcriptome, or proteome. In
p&MQ 208e14%9? i n i nst ances V\,hen t he i nf or mat i onPEV/BS20eHIMRES0
includes information on a group of related sequences,
cleuats st goviest thio aixprsssidnyof feptrakingt mﬁems enP§pligess phgst cells are
degcg‘fb%ﬁ Bg ?fanﬁ ?%rﬁéleﬂ{o%l iy ?hesagg UBRGE éan 1589214 }lﬂ'@mg§p QiR eft8 Based
process the invention.” The process is
onaths Gaetqirothoten, tegpbrsive paH’tTchI ar reconbi nant pr ot ei ns being
expressed, as a key aspect of the process is the capacity
Seleztipmbdf Dhest kell @anutgatismat i vel y desi gn expressi on systens
based on techniques for identifying cellular changes that
occ (e processhod gt mwellcbn eap dr ussdpn e Zigen lfst sysieowrbichidig of either
rot.eins r
BBl a R s HER" R Drgrpets Gl KR 15k kTR of
enoedll gaafiahifenatiop ﬁ"m:rchmlymg af eacgﬁmbmmawﬁlepto@ﬂsmfy aridgraibied @ene

SRR TR, b o by (L A b o
gedbine & dvallale, ok eaypleest, legat 6O m,emf’/ar&ﬂ)wlmus 65%, I8, DS tor

used systens t [o uce rec pr ot ei
10&4@@8&@%@&& resrd of fpupd &t B EsToTRS qﬁﬁ‘&“ﬂﬁ@ﬁ@r SUPSIPpeghe
inG&ltibn caleB@UERtiesd tubRE! ol ﬁtpo‘tltﬁiny of rtﬁé( ps&@ﬁdnld@ @ akd lgenome
requi renents and potential ca aC|t pr g@ n? Br](otelnlbl
trAnSCIIDIGRR BaRIEIRORE t iy RAticHaty ngagdes) % 1, Te ¢ maR ey agalable
inBL@lsQffofRdtHoN ohl BY@NST Rlaelifkfifnced$hcR @Ph int@Holically linked group,

particularly for research purposes. Systens_include

ondy e einal BT ebef TERPERiaEYLReAuSHPeSHT QO he SpRAMGaN e ugqdd@ithe process

ofSS LRt eT}Y@fnl)ce%@?sr A& ﬁ&t' 1&Eitbd BFaMicdRr 6RBRbAktYproteins being
accep tab evel s of total protein expression and are

exmmér atd w aspéch of thermiodepeis p&h@m@ty tp gafiamplly gnd iteratively design

x?ﬁ‘eggl %'is&'ﬁls paved da e Yl@s Al S0k ﬁ%ﬂu@lsc}ﬁﬁ bR £ ro@@efr Hﬁ/ £ host
ressing reco ant prot bi ol ogi cal | Y

cedlatpow exgiression off mecgmhmamasetsms eloperp@d@sl apdfrefdglating thethoptresll using

ost-translationally nodified can be produced.
mﬁﬁ%ﬁ%ﬁ%%ﬁgheﬁ %ﬁpre33|on systens, such as Chi nese
hansItehosteekcan ety sell bapable af podipdrgrecmanindnd protdieor peptide. In

o BUEARERF a8 D er BREORRLAYT DR e rPo Reha il Feest, or
othelohmgumsf anarybes,deolavtesfand virudes. THO Rt bmﬁmmmw sﬁ@'ﬁslﬂo

52005/ 026390 | t t
PRRRR ST OHEEH R B POBIFPo Gt reiotaisrl GltbarmuRt 7 e

bASk of Bleir rél@cw@lyah@@ens@@l drowthRe]uiteineigs artiltiotdneibl dapatity edprbduce
a tobacco cell, corn cell froman Arabi dops

|
PrefsEtndarge ek eyiss. Y cadl i user] 6 TS POk Vﬁ%ﬁ‘fm pyoteins

aliehii@R) paiRlarly T6:0RMafM puspoddda| SYEeRls Aclids SHRMLFdnBeesi dardviBtie
process, including but not limted to a_transgenic

orolf'zglaﬁp@mrzs@ﬁw erems pereAirhppeirrsdameyiss ST prapiale levels

DBnHafatiV8Y AsBhd i @1%% hcbiQE Bk HHSD

g%scﬁgﬁed g%“ﬁ%%ﬁ?§?ng cellspdgscr|%2§ bel ow. eIn onéﬁ B

systebnsdhavenalso teerdedsis @@laltemaﬁnveo@raem@smg yiseenypanh pefeigs in
| g t.0 .

oRBEREH P 1 R LRt RSBty At gy

modified car ke pegudeidb édanlﬁlallmls)eﬁrqabe$s1omsy33m@1 S)gh @alChinese hamster

o DR e RSB L FURGE) e B et o Bt

sdafel fRkd exphdasion gystemsCoeohion tifeciot.l €grgin Mdlmcm&;anl]ﬁ/ﬁeﬂtfed from
URL:

E
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http://ww. ene. mari copa. edu/ facul ty/ farabee/ Bl OBK/ Bi oBook

Diversity 2.htm. In certain enbodinents, the host cell
c &P Weo/'d4P8eudononad cell, and can typical |y BEI/ES2P05/026390
fluorescens cell. In other enbodi ments, the host ceII

mmlahswotbmsapar&cularm iin @aimial qrphuskest hestth cappBertigent It #ether
eml%o?l%neﬁg He, Ko ceﬁ ?%QPM{IyBEIh&n%%uIt notflﬂﬁlteﬁ)f@%@ac@@ cdiNs&sl a

PACl U not froma
cels;ﬁodmmmazdoﬁsm phaoey, petita obrios oghi Man@theraambeémegtr@ﬁ@ﬂﬁceﬂular

or&agusgp ﬁépziﬂxzeed O Ilﬁ mo hﬁé m Pg ?J‘oceﬁs 1H91'u&!iﬁ% BE[ 19)‘!5' §indQd t(J é. Msgguc

a prinmate
organishil ﬂ&mnﬁ@ﬁeb .forl alnalgﬂng and/brmndlrij’mgmnmsl’pceﬂlhbr higetisto @td geingrally

Pseudo nd n be r le a 20 P.
ba’fqdd’é‘ll%cgg’tg A ?c ﬁ‘?g’ 0?1 Vig gel % sc? ethWt he host cell
canpbena eimﬂ‘@mengfthamysstoéeut b baat piokakote axeh a¥hiebactsdal cell

can, for exa ec es of
o 5 Pl RS ot B 5 PEpePoR P oPRb bateral
cell@28 deRRDAO RRCk BRI in ﬁ@fblo@ﬁbﬂﬁv@ﬂsﬁﬁ Baéaﬂi hIhctAﬁ:haeans" a chapter
Bact er oi def es, Chl orobi Chl any or

fl
of e y@r-bigerBiotey 1/an BRridcdr Ph DR oFTtFS Yl cbttlla Mountain

cdshiipgoccus, cdiiegt yogl omarifhlr obact eres, Flrmacut es, URL:
Fusobacteria, Genan ati nonadetes, Lentisphaerae,

htigi/twvos ging a@ncmaaﬁ@’faénlyid@f abee/ BRI/ EiBRokBvessity_2.fitml.  In certain
enﬁﬁhfn?e%ﬁaﬁlg S0t cyﬂ %W#lﬁ%& &1, @nd cay'l%lgﬁm Yl OB fBuorescens

ennot bgae her nus er nr al es or Verrucoini crobi a.
celln Tippider mﬁmdmumnesnthe@bstaelé g@a@a%bq a1 E.rrelicelb o] anofhgiperplqdfment

ost & %l c% @Eg’%ﬁ%g&@ay for txgrln OR R finsMRa tlﬁrlﬂuﬁng b K&t 140 a

eria ost can al so be a nenber
ceﬁfﬁcﬂmy sppmprm I’rfché}rlmue@bwplefq or. anAEstigmenecmbeies eF k aanpeaian

ce eﬂlﬁlj@}ngtbé‘g By Cﬁlglgb Flo Y cgl % Ea stté}%eflaﬁ(ﬁlonkey, a primate or a

apro cteri
hisainRBRPr ot eobact er i a DeI tapr ot eobact er| a or
Ep5| I on rot eo

lgp aCt% fhethﬁ%t c?]éad cﬁo ona cel cgﬁlﬁgf&%iﬁn%a
é&ﬂe&@n@&ﬂgﬁﬁ&ﬁ PCTI USZOOS/ 026390 Bet apr ot eobact eria,

mapr ot eobacteri a, an nber S
Gam%ﬁﬁfl%tﬂ%?ﬁéﬂ&?rér thg hogft gell fan ?‘E@n‘l%n ay 35he 'i8lertl taxa. The
SRR 8LaRRAGE & hetlbehersdny sbddeesd@sibastetis. Die ssrbAMbeal mantyer

one of the taxa Aeroi nonadal es, Alterogonadal es
angnener o et le¥a: ade¥obqréasivg dictinbagiare quéf” cae, Bacteroidetes, Chlorobi,

C?%ﬂ}vclf} {)n@’ﬁ'ﬁgﬁéﬁs Chikio geﬂéﬁz?b %aiw(ba@EWa SD@Qhﬁﬁzc@fest ®Rinococcus,
ero

Ent acterial'es or Pseudornonadales. In on
Distyoglgmivelfibrobuétereh Jgtmicees, fugpbasisrias Gﬁmawwﬂetes Lentisphaerae,

NF}Q) n?l (p agl(%clt gées t %oﬁgﬁc;cte?z%l l ,SWbbal:han@s a Wﬂp&'&ulﬂfba@t%,

Entero cterlaceae or a mber of any one of the
ﬂg@mema'nﬁnw HhamotoBas h Ehdrmhi a{ﬂl@?ﬂa@é} r et i Vrrugpmigrabighb e gime

th ria
AR LSy SRR ot bl

e or onond a he host ce
mmhgrcwﬁoﬁabteniamly 10 Pseudononadaceae, even of the

genul:l'}epga}g? onas Iafgong @Pr ?It oet. Ztcén [ Isl?emeg Qs n%’ée&%!cféﬂg A

ploRObscReial B6st F?ﬁﬂ Llﬁﬁ ivaon asmbkt WO aeE 0RO DS 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 Pseudornonas organi sns may al so be useful.
Pseudononads and closely related species include G an-
PMW&Y WoHE8r i a Subgroup 1, which include the BEFBUEIG026390
Pr ot eobacteria belonging to the famlies and/or genera
Betgmoeolvetdrias orGGammyetedbeeterier obfic 2 mebennel GadcisPedsy of
| and N. E. G bbons (eds.), Bergey's Mnual of
G&Fé)r%éﬁ%?%ve Bacteri ol ogy, pp. 217-289 (8th ed., 1974)
( Thén Wé érmlanismeat W b Kiamsna@rpteobadBrial hobrtbe hmwﬂUemynember of any
“{ﬁhg a)aclz];t %}romo%%?age%y itg?%%@aéi)ales TﬁrﬁeJOQ%JthYMZJ}nge@t%rﬁonadales, or
Sent's |es an e€nera of orgahi snms [1es
Xawrighniceadia; b sshedber of aﬂyespélaersto,f the(ﬁraﬂvb@gmtaiev er me@adales

B SIS B e AP et e
mEHEHr o€ meamdﬂy BAteréamteplnesic ecrracmambétzafrmp ase oﬂﬂxet geime tFesza

rinc ,erX|aFa 11 i zohi aceae .

oy e DT G O BGBELI EERR OUP R i B R g hos
cefit By ke @%HSP@&MOQM§ thdl hoMOcAL it 6bd Jalﬁ&ﬁ&e]PGT/thb family

S2005i 126390 Fam ]y V. Hal gbacteriacea bact. rium
Pl s earR Y Ol aaenis HEu DRt oA g GOE g Dot Include
mehsiet el Be MG IFBcner@hg] &l bid nlhiederof "th¥ aPlcids Pseudomonas

Pr ot eobact er| a Subgroup 1" also includes Proteobacteria
Sopescenfoul d be classified in this heading according to

the &bt pldoisfal dr%hnfsﬁﬁ hPs8b L aldian. pElgohaad A8l alcay

i ncludes groups that were previously classified in this
re@@dt spesiesh include Cram({) dhefepbactstie Subgrothd, vhigheinglude the group of

AGLBRE B¥ton Eﬁg ﬁ)aulflg ERR&SIa B ek R] fetitRd amgﬁéhg@ﬁaﬂé}oblc

eanl nzonas: st'oni a, and~St enot r ophor nonas,
Rg@nam whclhwm&s B@dmialt red gy sGiBbenst tsdmbnBergey’ S Mamlal 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 III. 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
oWO0 0P1g¥Aus Xant hor nonas, the genus Aci donoPEEUSHY02¢390
was created by regrouping organisns belonging to the
BenlysV Abddbabiadicese as def i nedldlabaBerigey (1974). In 10
addi tion hosts can incl ude Jkgg(%#on1the genus
Pseudononas, Pseudonpnas en {Kfcc  14393) .
Oemeudarmnas ni grifaci ens (AHCE0A8%75), and Pseudononas
put refaci ens (ATCC 8071), i ch have been reclassified
respectively as Alterononas [h&"8Pl%nktis, Alterononas

ni grifaciens, and Alteronon@yriusdilzef aciens. Simlarly,
e.g., Pseudornorzas acidovotfans (ATCC 15668) and
Pseudoi nonas testosteroni (&r¢€41996) have since been
reclassified as Conanbnas Lalenens ans and Comanonas
testosteroni, respectively; |and Pseudononas nigrifacien
(ATCC 19375) and Pseudonobnag fi™€i ci da (ATCC 15057) have
beenm—Tectassified respectively as Pseudoalteronzonas

ni grifaci ens and Pseudoal t erononas pi sci ci da.

Pr ot'6oinxt Brolcab®tsigr uhgronp K aleo insidat Shoteataniedn i B be
clalgglﬁg’é & %ga%?n Qc%rg‘?g 'tcpgxatcﬁteﬁQ ¥se@fin {(l%%lagﬁﬂéaltlbﬁ SThe headnt}g also

eudonona cteraceac ow often call ed
in@0des reoupy thah wate frégousBzaassiiiad treﬂnsg%ledm ‘bup pre no longer, such as the

Pseud nadac i zobi nd n
Rl R o e
Rﬂﬁ@ﬁ@ qMﬂnStkmtropﬂorﬂﬂﬂS tthegets Sﬂha@emgzme(a@d thtehgemus §élst0monas,

f Pr ot eob '
ST LS Vo B B RO ek Bt
caﬁ&pﬁpbbﬁ§ o thg @bl X&‘)ﬁk&nﬁfnu@ thd gérne Apelowsndyz svtiihzwphereaisd by

2) Pseudonpnadaceae fa acteria of
Tegigppig BEPRSMEPFIgRFE, o f?ﬁ @Xﬁ“é r%aﬁ"ﬁ?%%{c%se‘fﬁgnﬁg B e a d
addAih st ast BEiude ediistien gRNRAR Ps'é&)ddmanasl Phadilaboihdids8R8lia (ATCC
PCT/ US20051026390 Chel at obact er

n r, Liberibact
14(3815)5 &sadpmems resiacienst W GG bE/ ﬁb gg& é’fwla%dgmgml putrejl‘aczens ?ATCC

803%}1 HURZRRE ‘BE@n ﬁ@lgssfﬁed Yedp Bt Ve Ok CRERAR nlARAIbY a kIR | Lldrom&ias
genera Met hyl obacter, thhylocaldunz

mgtlj@vlhw cﬁmﬂoflle%mws Wﬁ’ﬂe% ardaly: ah g I@ét“fﬁ?f”ég‘b*hﬁ@ii%i’or ans
(A,’Ig@%? {51 % eo%blzﬁ&kt testLJ?é%oﬁkQAtrceeﬂ1b96)%a6@41§&tb%@h febREified as

acteria Subgroup 2
Chnoreob actidoveranSand r@umnenal éesﬁ?éﬁer%drea}sectl ,gﬁl@uﬁ’sqyfiomonas

teob [ g t |
mﬁﬁ? 1gns Oiéc@atﬁb 2} e{nﬁs{)ie%d&ﬁwa c@sﬂg{i[cgl( A5te 1%6'%7%p%£v|@t Yéegn
reslhxseﬂeﬂs réspedtivelfy iam dedmﬂterqmapar emgtifsiess | Pd@g#@éﬁfet?é’donas

th o
iabonse PRt RUSIIR, vl OFL5FAR o AR angh o
bB&girltb BEKoBthd ﬂaﬁhhesD@Beudam()ﬁb)iacer uUaetobactgradepe (now often called by
Agr obact . Chel at, b Ensi f ero.10 ,(3)

o PRI koL 447 SOHE BT Dt I EOBIEE Yy by, and
MSHJ?}(OEQ)FA%&G@&% E%& ogb;f atbalgeness §1§68 8YynoBas,det eVktaylpdRYaceae").

ur olderia stoni ova
ChapeiSginapRUGEE P8)ose 25551 BBV S et Shabets Hjobacteral
gc%’:;ahﬁéilﬂg i G Md\iﬁ}tendvsﬁﬁg\{&@(?pcﬁﬂlﬁde( 2)) Azotobacter group

hyl om cr obi um : Met hyl ononas ; Met hyl osar ¢i_na
bf(clepa afisheh geres War@#zaphlb@o%)zém@omwﬂace%@f%lﬁaﬁﬁw i theggenera
I ()
C%g\g (fp a@l}i?%fla ( %g% 9 ’99”'”%?\???{; | %eﬂ%)z blge?@%éﬁﬁtﬁfhg%}oeﬁgsof( chS %enera
Stenotrophonzonas (50); and Cceani nonas (4).
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Exenpl ary host cell species of "Gran(-) Proteobacteria
Subgroup 2" include, but are not |[imted to the

f $IQ W04/ Hep%Bacteria (with the ATCC or other dep@BP$2005026390
nunbers of exenplary strain(s) thereof shown in

Chebatehatian s iByifer AcLiemiastes tdschastdled c ACqnaliatys4 glgeripacter”),  and

9 n
SIPLEGS B, 9 iy ATRRAR2 i, AeaPoR, gl Kiaghiacer
Maéyemldmkﬂﬁzththzaabz@mTM@th@%czamohn/&myi@mya Der xi a

o LR GG oo BPiTkpe BBYCEY B JEICRA GAREY PRk
SubAbGE22 3308 (-) RatabadtrarSubpronpdl shlefitelras (@O dB6@Yhacteria
teri 1 | at .
ot e R e, SO HRE TRigt bt it ot e I E BRBE Shgiavre,
de?l%fré@ mdm%ﬂé%%ﬁ%ﬁ 1kélrpm(eft'ﬁ% 30 Gié)pfb%sxted&t 1.0 (G 08 Bmdiapuasngostlie)rwise
ast o na ori .
indifirhyor RERE@ T aL Hrsirioe Cpnite ok CR Chomylingss @
Bdi é@ﬁﬁ@&d @3, A0k 8P Briceho r(@engirolbactw;ﬁ (B ShlhFEdcted w)mnsyfer

deria cepacia (ATCC 25416); toni a g% /f
(3} RizebipmpE140); Sinbraehsr QO Bappmaias (Wnhingpwonts. (27); dealigenes
8 W%%WQS@QBWWZ@X@M(Q p@a%%@w%) ZQQ&Q»IWQ@,@- (X0 Ry B8gedophaga
acter |luteus (ATCC 49878) ;
(9Ne¥qqg4oeq: é?)d%ﬁzy@ba@‘?n )y Metipcaldian £) ; % NEINB)h M bidraeazs 2);

Mgﬁ%% gc%é}ﬁﬁn (?T@; 1 s (9?’E M}Z@fﬂr&ﬁ&é@)uMeﬁgldsﬁ&AT%monas

onbnas rnethanica

ONelenyioskie (Hadtathiges (é@r@@lwmég)ahgeﬂe@y oo (1139);
F&?&?@ﬂ ;{1} ﬁéﬁt{ﬁ}wo#a‘k%w)%%@g%ﬁon?o%é gsé) AT, %aZ%%s ).

s paspali 23833 Azot obact er
chr cﬂxempkawﬂnc(sﬂd'du@peﬂd@f "Goah(-\Prioteploaciriia tSybgrouR/ inglgda, out are

o et i oVt G i RIS oS R IR R B 1 R ey

stﬁﬁrlﬁﬂ;ddmﬂSShanonemnﬂleglﬁTCCA&Hmaaa Fetinmilze| (AICC 43581);
arensi s,
TS AT B8 SOl ORDRTEARE B o
dz%g&g :(HDOtGSlldﬁgl)d gl’dgtfe;fmdgal( AQIH?GSM):%Q mgéneﬁl'f@g r19_361), Derxia
sipredBaeed 1 gl pentersis B e Fhapdo Bl vty arce
289 B4, i, STCO oS et ar et
1390), ABTAAF eI S PeBBOARRC | BAE A 2 B Rl ARG 29600)
E)ﬁ‘ ifePLInIEBRY A’I@@ 3hebyl Rhiz@bzuﬁ@égﬁhﬁ@k@um (ATC@Q‘OO@@XS’morquobzum
dr olgenogwg oy Met hyl obact er; Met h)él ocal du

n«wnwaé rarasereh{AFGE 3 %ﬂt)hweiggwggas paucimobilis
Pg@fd?)hﬁlbgﬁg' cﬁﬁgene%&é@&'llsofmrﬁm PRI pertussis (ATCC 9797);

us; Azotobac l'vibrio; Aigel
Bm@ajd@ma@cm (AECC a5 Drakalgonia prcém@zi @IqG27511); Rtovras facilis

TRy L R g
MefBylabdcieyr I?nztemeob@k’f@& A8 Wb gMettipodhl dunt @@nﬂe (NCIMB 11912);
R IERREE G SREE? 8o, ST AR e
M@ihﬁbir@ﬁmna&;‘haﬁ;tbl 14TOCNas0G7); BLMéthﬁcbsdmimﬁ i br&al £ABﬁCa’700909)

ﬁ@(?{gﬂv g%rg)é%zﬂ@ il ?,gSAg/P Igil&)a Azomgnryl agilis AeféC I\%b@,/ lzqggﬁzliz%‘lblmus
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 oi ni crobi um Met hyl ononas; Met hyl osar ci na;

Met hyl osphaera; Azononas; Azorhi zophilus; Azotobacter;
CMQ 20pEHy? A i gel | a; Pseudonopnas; Ter edi ni baE@“@HSZOOS/O%”O
Franci sella ; Stenotrophononas; Xant hoi nonas;

Ps@aé@m'nnn négeregoansan( AR, Frivacikadst el o (éé"p@ct @d3);
St o?%hci?id?lm m)zltgl)%gi) %&% ﬁ’)%gﬂ %?{ RARs ca’%}?e?trzs (A@@%9])3) and

cteria group 5" ned as ‘the group of
Obynotreshadiudeniofii GATECRE 71330 | ovv| ng genera: Methyl obacter;

Met l}xl %%ﬁllerd émbﬁgﬁ? yltﬁcp 96&Yen Eig%&%f do%fnc hQ Proteobacteria

Met I'yl Gnona osar cl na; osphaer a; Zononas;
Slibgﬁmb i32'0 pBiahigs ,Pro@(chmaama:ﬂhéngxoup Gelid dmﬁbcd o5, thQtioge bf Bmteobactena

eudqnonas Ter edi ni bacter;, Fr an eI
o Ea rBAS: B bRl dero AR L Whizohium:  Singehizobium;
Blaﬂﬁinoﬁ‘cﬁ} | Sﬁ}ﬁﬁgobﬁn&sel efitatigerdes,ONBii/Ehadddria) Rubtedbact dridavorax;

T A TR TN A

MIRYRIBhas; Bfemyzbwcmanammﬁb@a&@mmonﬁp MZMQB}’IJM&S Azotobacter;

Bur khol deri a; Ral stoni a; AC| dr en
Colbvirige nQEgellsy R IHIBHIAT s ;T Bf’g‘i?éﬁ'f’c dira Wﬁgw“ﬁg’i%rgghomonas
XEMhSInh@and Begmspsmnas; Teredi ni bacter; Stenot rophom)nas
Xant hormnas and Cceani nronas. 30 The host cell can

se| dat &@ther @mbo@lgﬁt( t}le Moght %b&“cﬁ"é?qt%l §8@gr€{fﬁ1(') Proteobactena
SutF Bl "GP PeREth ek ASERED Q;,U@s geﬁné@as‘iﬁé gﬂ%ﬁﬁl oﬁProieBEactena

roup of Protéobacteria of the follow n gener
f%@@ Hewing Aeeoethi z Brshilndirgonapy @(@f?ﬁ@t’@? P’W’b‘fgl soBurkholderia;

L .
e

Me@ylows 200,02 688y lomerashodte 31‘&)(54’4“” @’&ﬁ b 8ethyiogiphaeri, f r deamonas;
Azfgﬁzgo:‘?hbl)zs Pr,?éo?o%gg%} er bglvélfzgg r P@ug%or)as o T eredzfzzbacter'

act éria grou | ﬁed as t
FRmokdblydtdnetrophoafondsth é’aﬁtbehmws,rvgldg(}EmiaonaSBr evundi nonas;

EL ?%%}) gﬁ)s ﬂmﬁ?}gl g%g B%gbs Bfég; o iléor%a ﬁro%o%nétgﬂa Subgroup

5.8t Elﬁ\ﬁinl(-() rl’limmliaasma Xﬂrgrdsmﬁ'nﬁsieﬁmddasahe gmupmf dsotedtaetetinof the

e can be se dfr teobact
O%Q}g&go gFeg: ﬁfacjei %&ygg&%% Jéfﬁ?éf 8 g\lgﬁyl?nézcmbmm
Mgylon@RasA It RosBF 4D Wthy%spk@@&}a&zb%h@ quozmepm%{ kit stgcter;

a: Br evundi nonas; Burkh erla Ral s Sa
Cg(é‘il@‘&opéfgell%ﬁf%@gﬁg‘ﬂﬁ a,g er a(‘gnczse la tenotrophomonas;
)@fﬁmyfagﬁh@mammﬁgd Oceani nonas. The host ceII can be
sel ected from"Gan(-) Proteobacteria Subgro

" Gr ahie-host gelf qﬂﬁ&’@éé]ﬁ‘éé‘i Epmg GprBg) BW,EPOWteqasSWH’&PPHé | agram()
P}%E%%é@ugémﬁ)}%g’t RAPRGIISS iR Rbupt dTOrdiQIv.QWi\EF th&RMNEW g genera:

Bur deri a; | stoni a;, Pseudornonas; Stenotrophonpnas;
Bmm@n@nmn Blasiemomise rbingowends; cBwkbeldad; e felstonia; odcidovorax;

%r Ot,EQ%S);nger b&m?%%ﬁz%p %4%01‘0 cgra”(Ce)lvzbrzo Oflzgella

eri'a rou e group o
PEaudd)m%aaCTee«dnabawert Steazcgwpécwwnas l?éwd@monmagi Oceanimonas.

cel oLteur R e fiited BB RARRER prol sl oibElchy 77 "G

Pro@oaﬁf(teri)a Fbgoep Do tdefined aStHegirappf P2Stedbacterdd ofitbelfollswinglgenera:
Rh oo PRIERATG: onflisgktdoratgrel © BRTL Peudomonas;

Te eredzmbacter, Stenotrophomonas; Xanthomonas, and Oceanimonas.
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The host cell can be selected from"G an(-)
Pr ot eobacteria Subgroup 13." "Gran(-) Proteobacteria
Ssyrbup+8e3" i s defined as the group of Prot eBBEHESLY3630¢
the follow ng genera: Burkhol deria; Ralstonia;

Thes berd oveH oeras be asnléctxiarﬁmﬁ‘éin%@() Phasedbaeieriac Shbgrowm Se  “@ram(-)

35 8k BB SRR  BR f er

Brgviandpnakis; PrBi&mizxamt erSpamgibm@img f Bhrcloodianty, g@nleqoaza Acidovorax;
H dzg%lﬂegz?prhgzg?? seuc?o&onas '3'; %;19 opham nash%m;}ggngou% alnd %%gpiﬁonas

BACt ef
" & arfe-hpstRretitoan baséleatd:chfréiub'girm(e) Blﬁfeobastedefsuhgdulaﬁ "t Waram(-)

f Pro h d
TN TR R TG T
B@Hb@fihwrlﬁs 1 BurkholradY(Ralstor, 0 €abaed e Hhalrdehephogy) 1seuddmonas;

defi n as thg roup of Proteobacteria of the follow ng
St%’é’lﬁ’ﬂ ’i‘ﬂﬁ’ﬁ%t&n Qg?ﬁnggo"(%th the ATCC or other deposit

nuNbgkhofceR XS sHldbtedtffor NGiSin(-9 PeELbaétriPSUbRFIUPEBI"S Y Gram(-)
Pseudononas abi et ani phila (ATCC 700689); Pseudo

PrgtepbasicRa sEbeory A" 19 1aied sl o%?%ﬂ%groa@éaqt?r&egﬂﬂ%%&%ng
cch®A0R)1nbRBHARINNAS IBREHSIohksS Sﬁhétﬁ%h@rgm{a@:rﬁ@)@;sﬁéﬂbnas

Pseudononas citronellolis (ATCC 13674 Pseudor nonas

il avH@é@ﬁsceklAmcbp sedprtgdiom @B’&“@r?ﬁ?’f%@a?tﬁéﬁwmm 14 ATdram(-)
PR gﬂﬁ? npPag MaEP TS AU %Q&)p( 6 Ploteod3@) of the genera:
Ornona

Pseu eovorans (ATCC 8 Pseudor nonas

Pssadutwal; o¥erogepksndiast aod Xeptwopnasps Budensb aels caebe piecrdafigm

e SR 120 LSRR 39 e

thalgeab |oﬁﬁrolt®bacmmuxﬂ threrfolhersing 2@etAD l@fﬂﬂ!@k@f@lﬂd@%d Pseudomonas.

PCT/ 82 05/0 ine n r SONi l.
Tll‘fsgﬁs nas asp eﬁ?‘f‘ﬁ%ﬁépﬁéﬁ%%%g{e% S 2%%8 1;f?el al ca
ProtsbbActe?id 1GdptoupsiBtide defuasl detherdgrongd df P(o%b@@térﬁasé’iz)he followmg

oS PR o R PSR R PR BB Ao can be
sewdteal’ffbﬁﬁ'f(ﬁaﬁléj'%t%ﬁﬁé&ﬂa SuBgleuplmmnmam(ej H’rblﬂe@&ﬁte(’lé\$ﬁ1§group 14"

5 703 Pseudorm_r(é%f) r ang &cg}g CC 33661) ?se dom)nas
is Yrigpd 28 fhF SR @m actertp OWIR (gENeIRy 4 LEpUdeHas and
Xt Rbonas. PT84 H6HRBRSal ba Bdledt AT £bm 48 () PlofdBam@iadsubgroup 15."

| undensi s (ATCC 49968}é Pseudononas taetrol ens (AT

"Grewé) ProtabadigitoriRerosp 481 B PN Ee B Erolepgitp genus
pPSRORa.aci ens; Pseudononas diterpeniphila; Pseudononas
el ongat a (ATCC 10144); Pseudononas flectens (ATCC =~
127 78e; hopisesl gembp srlecifdian Oeraas Praedaelerbpighgrong 16." "Gram(-)
r t
P [&?%?éﬁfg%!ﬁ%eoﬂg Q%eﬁf?eql & IR o5 BE PrROBStGRY BP% Rllowing

seudononas extrenorlentalls Pseudononas

- Pehdamewe spesics (NidChaB8868)or om@e@mﬁbmm@eg?éﬁ sxanattlqry strain(s) shown

1n§ g% 1] ngg)s?aﬁséuggrﬁgnag S&b?etarF ﬁlﬁl‘&d FA@??_P@%@}O Z’Ji%d?ﬁzé;ragcaerugmosa

S/ ‘Pseu
(APRE d@ﬂmﬁ)a?smdgmbiaﬂ al&dgunhsn@tm 420900 PendondNiEQngdibg88)tica

R i ent al | S; desi ae
R SR B, wo A RE B0 bt T nRa dorsr s aToc
51583, Crszalokinas Recdolomm (AT CCeM1il); PAI%O?’:@Q%?Z#(}Veducens (ATCC
33(%8&4?%%%21) %Zyc];sr %g%&%&%g%e&%z? Pse oliln%gcrz? Es%zstdo%?cakzge}'lnle? t(A/QT CC
17440); Pseudomonas resinovorans (ATCC 14235); Pseudomonas straminea (ATCC

33636); Pseudomonas agarici (ATCC 25941); Pseudomonas alcaliphila; Pseudomonas
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gi ngeri; Pseudononas grarninis; Pseudononas grinontii;
Pseudononas hal odenitrifcans; Pseudononas hal ophil a;
PYELHOMIMEE hi bi sci col a (ATCC 19867); PseudonBE¥S2005/026390
huttiensis (ATCC 14670); Pseudononas hydrogenovor a;
algPseatio rmaa@nqowwdensor(zmmdmorr@crszz@w (M@&é’éﬁ%ﬁaéfeudomoms

éazca gg'?ébsl7lg%3iej$&9£ ﬁzgizfa 7 é(’f\T%Z 4155@930m0naz_s7§701 ealis;

ononas seudo nas rgi nata (ATCC 2
PsBisioudonn hazopeish(ATGR BAOLC P3gedBipnas Passidesenas Pseudomonas

enitri 2 se t 0g OmoOnas
I
auRsRMEDOTCS SWQHTsapiombMS EW@WMMKQST GQJ?W ATAEAE85, ATCC

a2 TR et arRe ary LT M Gl LA Beng s JHERTP OB

49B6BU BAMERSNAP| a@aglemsmm@ac;sme@uda@@aﬂs)czsszaﬂelqelaﬁ@nﬁ&éla)

puti da (ATCC 12633 Pseudonpnas react Pseu
PiBonosa (anesiaasoR P ARG EAPTEwo B LR

1011 M)egie@d&MQ ffe%?eZﬁQATC@’SMQ%@%n@hMi LSt bfol AHSCP ST BBRYas

Pseudononas anrygdal i (ATCC 33614) ;
brepyeti] e Rmeceereiiss Tyeudpaentd o AYRLEI i&f@@%@gﬁ@a@%@fwas
exgé,ﬁ%anmzﬁo fa@uﬂgﬁaana?w&mﬁ (ATORT 8535808 Bsilonsfs d gennasb;
cuserectae (ATCC 35 Pseudonnnas fuscov

Pspurdoundoonakbangests a@S@G‘ﬂﬁWaBSO%’)" elps it o ndE’ @? PWQ&‘@"""“S
m%?gggs g}%%@) 108H%e l}@&m@%ﬁasvhﬁzgﬁlafzaweufzﬂ%s 13328Nolens (ATCC

nas therrnocarboxydovorans (ATCC 35961) ;
4685)e Pekutomersist dréantedis oPsendanenaps badssine gudopgnegpsynxantha (ATCC

98%6)1%%}0%%9 oot 1??8@553% 399’S@z¢tdp1h31%v%r%ﬂ§'(§xTCC 700474);
Séu

or nonas vancou eren3|s ATCC Pseudononas
meﬁazmnss U“eadsnzlsvbergmzs%’e@domwwagem¢mlﬁé §C51937H')e1’¥?@§‘?monas

Ce I f@ V?gna“}egr%?nti ;’? }];sez?t%}nor%s zm%nt%:> rP}e%Q S rﬂa%demm cans;

ot eo eria
P.sd!ﬁ«fdn’[b@ds ashdlbyshilgy o&pucﬁﬁnoﬁam elabactrdm %W@W&Gﬁ) tﬁeeudq’ftlonas

as the S Pseud nads" u i n o) y
huétéqngﬂ éM&d EZPGBS) CI-e Smiomgmf ng nov% o o%gﬁ%g&.sh Sfé.s%emz gATCC
70880 dPsRAGSorAE d&loﬁ@zmameuddamuﬂ dmazamt(mmo:em@) Pseudomonas

Pseudonmonas cedrel | as corru P
iy, PR B 601 PTG Tl TP Pt di s g o R )
PR8ISR 1 deﬁﬁw%rmw 1924z§gneﬂzad@nonas e pdmmimgsna (ATCC 190);
rnandel ii; Pseudononas nparginalis; 5?@%? én%¥ﬂ a%hl
P@@W%%@OTW@W EA28) PSR PSH Sgudopfpnas tulva

4 SPJeD&B;‘ﬁo%ﬁe mbRENIQATOas mamanmoﬁmdomm@ﬁz
aa3||; and Pseudonmonas veronii. The host ceII ufn Xﬁ
P@ed@mneﬂ f promihebitpnn(ATCEr 43 EB¥advedrromh gPlGeelasicida (ATCC

700%%”&’5%1;@%}9 b@ﬁzgc %AT@@@@@? UPsehBomdras d9EddARA; %eﬂ&ﬁonas

ies, varle i'es, strains, and ot
spsmsa s¢§er:a1460®|, tPseudf)mvm dplseiiens eedonsnen algtef'w&rT@&é?%ﬁ)

P00 h9sh ?&Jr@@g'l%s  Bsbldonast Nk ALLE V\Bidu),

deposi t nbers of exenplary strain s
PsAdononak nawﬁamt(hé‘ﬁcsmowls)eﬁwdmwﬁ Fardmpemsees (HI6Cy

A al so call QV AT,
35104
P, ‘fggé‘ﬂ’(%’ﬁﬁna%w%r @cenlsoggi)m vpe Oéwnaﬁ( J% aﬁr%b%%z g%%ggr 2 )
PSYud&hsa futdovdghlePseudomonas meliae (ATCC 33050); Pseudomonas syringae
(ATCC 19310); Pseudomonas viridiflava  (ATCC  13223);  Pseudomonas

thermocarboxydovorans (ATCC 35961); Pseudomonas  thermotolerans; Pseudomonas

24



10

20

30

17816); Pseudononas fl uorescens biotype C, also called

bi ovar 3 or biovar Il (ATCC 17400); Pseudononas

f MEbIeEUes8 bi ot ype F, al so cal |l ed biovar 4 oPCHUY02¢390

(ATCC 20 12983); Pseudononas fluorescens biotype G also
thivelvblensisi oRsmddnapes bi ovancouvgra®GC (ATEES) T0G$E)idoRtsrdanonas

uor esce l: monas fl uorescens P10-1;
Wlﬁf"””ﬁe”mh%?[b d‘)é?’é’"‘y Ha %}ee%g? (ATCC BAA-477): Pseudonpnas

fl udlhe&cse rell ﬁml%seleand froﬁs'éﬁrdm( “hBredeobidteror Sbewnn 134 b'&gram(-)

cell u ,, 1 T
Prf’lie%l?ﬁc e@ gﬁlfgn? olls eé‘q‘rtl a éfr%g eoq%%a %ﬁiéﬁ%ﬂe@é Biflas the
"fldb1et R afiRse tidimonadsl) bmm:tig these beiaongmgj | gdtcaﬂle tfbik)vxgng)ﬂ.wudcﬁmonas
al.l strajns of Pse doneo fl uorescens. j)

2P darelepPutn A RTE D DB T Pt o SOLRE R Bl
Psw&ibnéﬁeecorﬂ%aﬁat]&@ﬁdomnaﬁ ABRmoaon ks, stmaona an ﬂuorescens

derivatives thereof a, derivativ
Pidamont oroatietsodomars. WBOITS ISR TREL BB E L pas
m&;@fn‘ah} hesBdAdnasC bz'ig%ﬂﬂ?zs PRBRUdoASHhs ( AsBiableat: G’saﬁﬂayzdﬁd}g onaselis;

gene) locus, a native E. coli Placl-Iacl-laczZYA 39
Pseudestonact ipdasiae] nPsgidaston acsz"wyladel’%%f*éﬂ’}m%dmf 4y and

PRuadlpat 6sppMAs strains that can be used in the present
invention include Pseudornonas fluorescens M gula

Ps e Udho ihagireald cinl brosedasted fipm dimewik) Pettcobpgetinybgrup 18." "Gram( )

Pr;{%})%%gggg t?%% g§ %O%‘ﬁ{eh%‘ $he 8%5\@ <§t %%gapéggm%n&e; [?sﬁalgsé and
othe?$58-§pd6ﬁ01m383‘7the NEHBs Bgudomanss fRRISCEs 1 @elding Spsgpylonging,

S oBan B OB i PR BB S oo

1nib6&3th[efﬁs) lPE&DdM&M] ﬂuoﬁ@c@z@bm@@@@x 488 cAllgdRipvand rb@@EB(A;B@C
M 15/ A7) . 1008 J
14[5#5017}? 1 zTOAe]sges i%éji ; N]fa 0 Mdlg%%%f‘%ﬁb‘?g{]ar I]! 8%’5(30

den oren d
1’@1 Ps&v&lo[n&iz_z@ YhBBBcen\RRItyIe- €] als@BallciRbid g ;3 d0Biof&2HRLATCC

&%ﬁ? b s TBTRSR: iR g Piotely (gT0C

12—983 Psd@fomodds0 flioBdins Fblotiﬁai G h&é’ o[anﬁaDBBvaﬁS]or W8ar VWNOPREC
316]; 189 [PJ227: 12081; [FO,15834: PJ 236 22/ 1),
1%3%); | Rrqudejaonas 60 /uenesems) | 10?(@6 Ip Pspggqmongs 7 fagresesy . PIO-

PBorkdnds f%?&scen@@q—ﬂ Rt C@@AA 229R AsBdiomérds; f186)3sce3ISEBWES;; and
204 [| FO 15835: PJ 682 205 bE]Ja 686£) 206 [PJ 692]; 207
P{epdowgqﬂuzwepwbmzf ulgg INEPIB48492)- 215 [PJ 849]; 216

PJ oba a FO'Gram(-
[15831%%%]8? C%g%[‘ B Bicoreh Il L ][a%l %?%%é fsgt%] méiﬁgsﬂzgl Gram()

Pl@%b_actm Sllbgrq'.u@ 39813 deﬁpedps,q:gthepwouggqﬁ; aggtgra[qglpfz fgegtdomonas

MR %&L sttAMVEIZP
ﬂﬁ%ﬁ '%)ﬁﬂ %cf%?’?%l ?)t[*’]E G is FohoRadh: Ao a] oo
UBG’&tenVNO R, 738 1028 TcoxPMNg | emtBesut@ms}“ As@xmgls&f apjerivative
3 E. 18 Bl 8 NCLB 101

L T ST VS S i s i SO e
cHB6h6:00R] addNaspaiae NGB RBS8 gpiNGI®u81DA]tive HIL 3pli I’dﬁtBla[:]AIﬁQZY A

11251 T 1062; or Pf-5. Other suitable
ccﬁlﬁg‘f"é(lren’gl(‘:ﬁﬂ‘éhzﬁﬁ‘]gs as% gge%?f ied in other parts of the

r ef eX@i§dhal PUANorSens strains that can be used in the present invention include
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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Gram (+) Proteobacteria. In one enbodi nent, the host cell
is an E. coli. The genone sequence for E. coli has been
eMBWPVEKEY for E. coli MGLE55 (Bl attner, et BET/US20G%2§390
The 20 conpl ete genone sequence of Escher| chia coli K-12

pyBoliéine.@\7 OB EZ339056: MABRE P4): NIRL BrAOT 150 Ay KO0AH:QNRRT. B-
16@‘!? @B@Eﬁ”@rlﬁ e CanéI{)AFfBUCfHo &des 6AGEMN€5/471 Q&M 1008

ecultuedlne er a rich
[ AFEEHR T AMCI05 5 $AHHFI33:- BEFO 46842(;LB) [ATOE 273231 NIiFbt brden Dgorgn de

i he, 3 P K5V 25 oSSR R s o

19336, Igj]lea[Q:lAkO AOHIFO 43838i;1182 zm?()amﬂ pPpr 73t b84c[ilf(bdﬁ83§)d);u 18e[W2

w3l $Bg oadied Y 3SR T R sRINGY R s Do PRy L efpon

[Im 1583 Fﬁh3mdllq;rm94r[mhgd11er60m1smqge195|[msksaq;r 199 [PERIGN1% [P

s Bion 18 o Bh e o5t i 0 S LR ) diane

[P@ 'f69f!|09cﬁ1 3TROTR. 72&?@@'[& ga; 213qPYE4Y]; bre [PAIR5INQ67 [B-9];

THaI) mﬁ%ﬂ?&%&@g EEVREE LT D 190 JFr s

3631 5681, ﬁ?@@osw'ﬁswﬁowﬁswmé@m ﬁB@SFE}dDJQlS 3399# 92563
rats an m ce. ost cell | ant or

[FRR Blﬂé% IE 6% 15 ANCHZE 4350 Wik ASOGOT DFF Baph b 11 As26
SB aRof W I S Wt q
[ pl arit ?@dr gzget o? tzﬁ I SO gt?ggnﬁ(?@eﬁsl@éggd%rl @fﬂ)af%%] 3
1 8 TBAEER]. HO MU GG PN BRI 0586aP HoF- 1 HOMSIZYTs PRAES (135002
a t U
65918%519 g %"(,‘15%68&3@%&@7%0% ﬁgf]d 254 ['I\Riey iﬁb‘%gg yRE4S: i(ﬁ 025 [ATCC 11251;
C(Z]EIB]Z%}‘, ]Pﬂ&f&Bgl%@';l’MPf@ZOOS/ 026390 beet, bi ackber ry, :
bl u ol br.u r. I
cant PG 355 rotadd TR S R K pEAPEEE norfRRR, S o
Gel er)yProbedcteyia. Clhi @erembodinicantthe hosti deflus ,an . emvéntThﬂegenome

S S RISy B, o5 s SATRELRY. o9 e

coet &Ioﬁﬁ: se &ﬁ&ﬁdf(f;sfzkéz@zuag:an IKi-T2 S@ense a77(gllmpre1,453 “74) and DNA
grapefruit, hone ew, jica

micagiays Me Al el dP & ol ﬁ@vf W?&% ifih BRRGBS Ne Bt

AR i8R kiR mddiim siRBlas [AHh-BeRali r(LBp(ﬂo SEepians, g/L
okra, olive, onion, orange, an ornanental g ?a gﬁk’@

Npahaed. yessh aragf) or pdeiad pinipabmedwgHch 5ddA g}L&% 3L

KBGPOES JpﬁiﬁCﬁU@'yL RialE pEPT. ﬁbe\ﬁ‘ﬂpbiﬁapp%p@lﬁfea:'afbon @J)lh‘éﬁ such as 1%
ponmegr anat e, poplar, potato, npki n, Idgw nce, . radi

glpbase, ROALHIE canove! mrgbm%thre ot ég@ gells is 4ph and lyloc‘%lf#%fbmm fresh
n5}¥§1‘ I{Il\%ﬁlliag B W réha@de Rk GALERRor S ?@@H at $ACash,
erry, sugar eet sugarcane sunfT ower, sweet
pot aA diostsemmedlgpuipg of gmgmraﬂmpe origina such ois e el dqrgyﬁﬁtf@m a mammal
1ntc uld}nlgca?ll mn'éﬁ‘lgfnon T ﬂ'rffamxﬁlalv :J%ﬁmammgzﬁ{ ﬂ@lluff@ bulie abs hrrnted to
ns, ZUCC I ni. sone e ment s ant's usef
pltulnetesp Ma&sss, aoreindy aianei dpsins, roderts), unghlet®s,, pigo )slwgm shegpdlambs,

cotton. .For ess| on f a re onbi nan in or
g‘ﬁ?éspf?tgeé,de?frm*‘egg%ﬁﬁ Gt 8F*> ?\gs %aésnf t[ﬁ’ ?%(gliﬂ “Conpensat ory
gleneA BRY cpll ailauy prs@rmt ef pkan ohgmusedl,y Iﬂaxﬁr anpberseloeyd e the
ant RNA pol ynerase |1 pronot nts, .in
i Eratio oheret SRR genLso R Sximapies G b L the

1sQBﬁon by Bbrfed|ahy r@éﬁd’c&%@@@ﬂm@a@ Pieuid irelRle Youl aret Bot3bmited to alfalfa,
basepai rSqu%St ream ( of the transcription init
d

agglle, enpriegs lopximartigheke. ausuly aWPAEIHEEIFTD IR %Paig't‘f J beans,
basepairs
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upstream In plants, the CCAAT box may have a different
consensus sequence than the functionally anal ogous
sBNEH4YP manmmal i an pronpters (Messing et aPCT/U$2465/026390
Genetic 20 Engineering of Plants, Kosuge et al., eds.,
befh, blockberpy Pluepgmy)brogegli.alssels saroutsi pabhage gangla, capplowisy £7160t,
ch S UbBoRfig, tehaiRkvet! F&%l%fyedjéﬁgn%? LRV, | SAGntRE GHES Q:@énéﬁ%ines, clover,

enhancers (Benoi st and anbon, ture 290: 304- 31
cqagut; cefegs sorat cospn, crmbexey, awmbeachenslsclr, exgphnyendine- 9gole,

. r n 7 . . . .
oAb IR A1 358 SRR 88 s e
laghs denecapriiog, Ldbdoltyrrames dinseod,i oangp rmnelpntriveshroom, acctEingr mystappil

r ' retein. or t] SGILi.b b
ol PRGIDHRE R ol oL S AR A DL, o,
paretiprhéan aebch, peatugi peagr pgpe@t ip(dfs.immbm gpis¢, apideapplle, plantain, plum,

t echni ques., For . exanpl reconbi nant .protein, can
ol R R 0pet oy PR D oAl B Bt RS, rapesced
rdspliseetyl Bct, tye] @rghue, §enhere pik, soflecahapinach, Maat) kSavealy, igibeet,
be used tp express exogenous proteins are well known in
SYEREF D OO0 o PR S O P PR BEIESURS. BanebecrGr OBy BUGH gt
B O NIhd) AnterR616h, BiHRatO Yanie pid ARclG@Nmabme eBodimsat {Behts hs8fuin

t he geno sj ng technj ques such as honol ogous or
e oSt o5 R L PR ATk AOVAE. Sl Tbed bel ow. 27 WO

211184/ed 483D RGIdoDEAROHRAI PeptideCor BEMABRIIRAALF BA Rlehiifiod

or peptide can be expressed after jinduction with a
CRARTRFERAY FBFB Rl rPrefBelst e3hPe d8idordt Brompteraneb §e rfopfant RNA

pSISRAGra® TI9FdoRE OBEnts HH@udeACIAMALA b moRFOlAl Bt GaAPA HRx or
be expressed when the host cell is placed in a particular

Gelibpredineaess box.gypiesllyi Rosiiiopefornproxéneehs 26 Jo 3p dasepaits ypgeepm (5)
obR P cTARASAREE b 8200y Mo RS 0 DL i
updtrerm.c bl plarisicthe LHCAST Qox hanhkayat a differeahcénsensid aequence than the

> ' ot el [ des. Th . ha een. .
s N
Engisseing od rPlins, dosagey ets@e addes ppnl 16227an983i e addidawg wirtyally rall

certain odj.ent.s he reconbinant 10 protein o .
ot dneFRRCRTERAD updin | 5Ol Rbene iy o esPodts SBenpist and
Chamiscardlasind)20: 708319, 1931e Gpuseeehl) Fedd Nae AcadeSaiallS Ar78:943-947,

B0 Ruot? SR, Coll BTy P B oo om0 -

1J0D@Bslomh &t @pdireanh D the @@ AEEDMAhitRAGE £len Or peptide can be
expressed primarily in an inactive formin the host cell
Ekfiressiéri 6l racomsBiaatlip¥einSor peptidé econbi nant protein or
peptide is | ess than 100kD, |ess than 50kD, or |ess than
30k DA§ dessiitzee belbﬁ’asmfsat:éllbreaﬂ@@fid hi&?'bs engiltit%reﬂ@@ expéss adtbmbinant
rotein or, peptide is a pepti 0 at | east .5, 10, .15,
PLSEFID 8 PoRise hetangerg fﬁﬂﬁw@eﬁcﬁﬁag SXERIPSETRNAE PIYFIR can be
exp¥ésSdd frfiata ROAPIL FoRCAHBIo3aVs RER Bbditel iR UEd b&BmedFhe host.
coli. For all these protein expression systens routine
Verionithe) o 88 e BB SYEVEPIONR fTdeing qre elldopm infthy arbedare
ddsSBEAHRRYy.  Clendl for £pPA0N g MebRGMAR pr&biR Y PEbtich chRRIOS BE Rkdfted

_manual , third edition
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 system

pMR20BEE 489 hi gh | evel of protein production. PEXPYEESIREGA0

is induced fromthe strong T7l.ac promter. This system

t ak eSPeygeRIRhiBARE Pgfein ﬂrepepﬂg@fﬁndmxmewd aRer Bdstipn weth taychgpical
cdhgouRd Gk @pbid BXRES ol Of %n@%eﬂ&%r R8E€ of QEneprBiluct. ML recombinant

transcription of the gene of interest. The |ac operator
Pioffaty @y 2isp berfarsssAoYiEsn the dlosincell svilersd intd phtiedar environment.

spRal glohBRr tehdentsr 26idkitBad bdifwPasRde VRGIRT But @fo@%ﬁ%ﬁ Jo,

plasmd stability and cell viability (Studier,
pRmofers (et £t be (ndyedd unonetrestmend of ghe oghadth chgmidhla such as IPTG,

b&ﬁb&f&‘ﬁf&ﬁﬁanifa{%. direct selective high-level expression of
cl oned genes Journal of Ml ecular Biology 189(1):

REdarRantRoseRAEGHaLt @l - (1987) Vectors for selective
expresasl} ?n o?’g@l gt?}((lee DNAs by T7 RNA pol ynerase Cene

56( 1he Hekts €ieki r ' t 7
o oo RSk O TSt S50 B g Bt e
cami eghof] aay sbeciasand of it bion  Bbwetre, igexrain fembodiereceis the recombinant
. 4 expressian ..
pi el B4Rk, BPLERR B YAL oL Pl CHPLERh s,
protein e bE 2 nppirpalidipfetam dol exanieltiadmtned ptoteit,hied tandhies for iepdnipde) a
t ene_of. interest. Ex ssion of the identified.
R g e e L e s T PR
PN ki e/ &iptet8Q0 pRGAlly B2 500638 F0m tilhahd sttt €l | .In Tdktsin

[ cc | ished.by using a BL21 E. coli t containing a
BRGSO ALPOEo A oA e ian 1D 1o aam 0Brid 15s
thins® 3QKTVRYsideh @ epaiinr@lboimentiethk abMbinpfitaIER lor p?ﬁh@ i aq%fiti%é&)f

uction an

i,ndu y. 1P T7 RNAP i.s expressed upon in
attl?aﬁtrégﬁ e%d’lg’ﬁgo’ Jeffel U9remying 9idsst | The pBAD expr essi on
sy stpraabib®Wectdrt @hitlthat eI rebdnffinant plotedtt ABIRLEXR! £ SSIiObr all
of reconbinant protein through the presence of specific
18

theser POIFINs SYRTRSEION SRiAME SOWME cchaing grogedsres| as daseribgr Asrlisosan be
fo{IEWEdTBRamBilooR! et of ¥IRR) Md1&Mar 'R ALY ngorafwg H{aﬂ%&l,oﬁirdae%}ion

h-1 evel expression” by vectors contal nin

h
C@h%ﬁﬁ%ﬂ@fb% B pfasksiodd Springrtrabor deb@atetydites)-ogy 177(14) :
412 : | ' ' -t 0 gi
l[he:%ﬁ)amgigﬁﬁﬁ ﬁ@ﬁ&ﬁf@sﬁﬂ)ﬁ s¥stéh Erolx}meg Fﬂ glg}ﬁ i%’%ié}?ﬂgg%n gocgicﬁgn.

preci se control” over expression |leve ous
Expaession xpinducsid dronf thorsirong TpBADroneatero kis isgstémittkienbdwntage dhihe

. LT r . ' 0 posi tively and
8 EE RSBy T8 AR il KR CREMHE o v
tromser@tios ofithe gemesufiintpiestofizd lac eprrdtat locat¢chiatthd momstearegdapl®@ides
o AR aSR PE i AR i cn
vighiktysSidixr) 1 Vel and & Av Moiffant (1986pUsvEbaSeidphageeTURNAGolierdse
L-.ar abi.nose .bi.nds .to AraC all pw transcription t .
top R SRR PRetTikEe! (ARfs ot Pl SIoBF S ol ke e Biology
189017P1 B30 RBstabArG, ot BIE (108 Vartors Fdr Relb@itve Sx ks 0@ clofdd PRACHy
,} he correct | OC&BI on of the 7or onoter region. The trc
T ggﬁtﬁe%‘&%ﬁa&é‘i”éﬁp 1 b i Hhe- Te@ressipr gisfean uys diepk brremoter
anldnT"F_RI\@thlylan@éB {ERNIAPS R l‘ﬁg%ie%l- traR&igiof oMY B3R! A interest.

vectors have been optinized Tor expression of etkaryotic
Higbhvs] pxprassior & gchieverbing FT exprespion systdnss kecause diregT hibAPdis more
BESFR B A&V 8ol U6 Y4 e BlioRD
?rl aect ose I(II' ac‘;e tﬁécoofrlrlol?g]ég dtlg ?ﬁg&?ﬁgﬁﬁaﬁé%a%&? E%I?Pfajghf) gene of
migppet Fxpresszomdditthreidpntdbd @enofs indused by providing a source of T7 RNAP in
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| ad9 gene (Brosius, J. (1984) Toxicity of an overproduced
foreign gene product in Escherichia coli and its use in
pMEEW A8t ors for the sel ection of transcri PETBR005/026390
term nators Gene 27(2): 161-72). The invention al so

thé hest uelb Thishie abevpipdisted byesmgts Bladit Ehepdit hogle¢antairivag a icromosomal

coBy] vgtrv?(f; 2%83/ igenge’gheaﬁg%lqﬁﬁ &rg&e Ezlgd rgkileocitgﬁtr&"ggescgaz\? 5 prtoﬁl%ter

wiicloeasise inticed betIREG. RO RTErHxpresded upow éxduéton dnd dtapgieibesathe
hosj{ cel] or organismthat expresses a reconbi nant

8°BF 8L Bi°HFSt hat has been genetically nodified to reduce the
eXPITSSPBAID &presdion 8gsém tallowp rt@ﬂ&mtrollad cbnn’atable expression of
enbodlnents t he invention_.incl

oL L b P SRS O BRGIE BT et e ot pfffosg alveerol
and QB IHBEN@hizEadh,| &Y alDIDF) ’ﬁ?h tir@pulgidH o Blatiohgané )highGS&ll @rprefsﬁmn
at | east one protease se ectedfr mthe.gro }L gﬂ?dl
byoteciorRputmnghe ggppose BT promqs oy Bl g éﬁ’% 32@ ):
30) nl“lféeﬂﬂ@ Rectdt? @Eﬂfe&gnédh@ g%'ﬂrec% c@ﬁtﬁﬂ@b&@xb@ﬁsloxbleﬁeﬂs
fied to reduce thée expression of HslV or Hs1U. In
H@tenotoapw oD GERTASSinSon e p%la VPR IhBuYaledt thoofr G fapapier-
W@rﬁﬁﬁéﬁ% Gbtlh Gé?ﬁ%hﬂﬁ{at ne@ﬁm jepilafde ‘Bb\fﬁ‘éjplﬁﬂ&tt QF the AN gene

express reconblnant human derived protein, which
Arafjis bdrahseriptiongt talto Siehsmes a Tamples gvithd-grabingss/ Inrthe slesgnee of

% nE)J?eleQ ﬁpa%G Fafle fbfo%iqg tr%@ﬁqg TT?SJII fn'aﬁgmgy YRR NCHWARN

or exanpl'e chnique wherein at
tvxtoe@snts caweregmmdeaé & -agalrieosp é?lﬂdﬂ &M dlﬂwm traeringion derbeginr(il.)
atin 0 I r
TRyt By losgi REARRDGP 3k 882 Bing IT1e DA il M futates binding
oﬂmﬁwmﬁemc@ﬁmﬁkmﬁ&msﬁﬂmummn@mntgase gene to reduce

expr sion of .a anot her,
g Snorich BoRhr ERSe g POE R Bl PR RRLln el 0y e
z.‘r@ ﬁ)‘hﬁjﬁéreﬂhd hatkxhasioneentogenet beal bglmlrzmﬂl ibr exbrd:ssmnr@tfledasﬁ)tlc

t he, expr ion of at least one t.t
ESGRI ARG SThTe BomPiEsdt e EHPRATPif BromS gt AL ey Plophane
(t% aﬁ@laetosesgm PhaRitEe Nt &, refil@ed BY telge0roshidtat Mdshd fratudabe the
t fol di ng nodul at or _suhuni [ nodul at or.

%J . The oI in

yege Gupany el @ Ph Thectyr 8 ﬁncg‘f?gl?fg ‘g 8‘%1%% gGcpdy in

E&Q%hzﬁ&&z@nd]i% R akKplaghiadectbikbib e rseleSioanst vahbti@eRasinators
in certain subenbodi nents, can be htpG or cbpA The

Gh’@ﬁs?ﬁ(@elql 8- organismcan in a non-liniting exanple,

EXPr AR SinGenfBAYRb | '1 dePERRbRved HebmbRa® HIL®RN thit Q§ BioBuced by
The protein may be human growth hornone. The fol di ng

theodaiined process. nisdercaenahrosineenty the invetieminekpdesya celh pradueadprie the
snl%eﬁg ({Ztgss.r%é e? SabSMimY dxﬁ%h@ﬁw@rftmn%ﬁeé baskt E‘&f@r'o?gahﬁm that

ol di'ng nmodul at or expressi on can al so
exmﬁsma&embﬂﬂqmanf proteire shatips deempangti¢atly nzodifred e raducapthe axpresswn

’IC ﬁaasg mr)}grg eziaste(s)r ]ﬁac{tflegl ed %glllq?l%u lt}?et %H)Bullﬂ!}ﬁldeSAd Bgs?tcell or

ni'sm t expresses a reco nant rotein ca
oghiE6m lieat @Eplﬁtsescai'dcymbmahtfpnﬁdntthnt hhsbees spetichiy mmhﬁe@m mduce

of at |ea t one fol dj rs and decr.eas
thg)gﬁ)rgggqn asf pne Ii“g%g% sglgg (LE é‘% S%O%Pr 008F18t%n§ o%é)rotgluct§ of hsl v,
hEPUYAPXSHABA GRIBIBSieAEs, @i irOdertailr eb&tbddimgits) dhecet cby)rgdhh;ﬁl has
descri bed process are also inc| ude%{é L? the i nven 81 ,[2 h
bespgpodified }xhgﬂdy% fhg arpEssien PE HsMoor HslY-o I feriqip fnbgdimients, the
nfo@RE ASA LAl ¥ FERBPExpHRRS a PEOAYSnt mammalian derived 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

gMBRIDEIHBT i | e of the reconbinant cell to i BEHUSANH/036390

conpensatory gene or gene product that is expressed at a

cdhi agh be modifistl by any teehniquss badyymiarnke ok Ifor exhmple by ad¢dhhigpe wherein
t

o 98,0080 DS L 0 RERRE L i

g@x o es;lscmg(ptdsson e€ aphiteaan tor py alteing, at Acasigaearémotgr off 4t [lesist one

an _in nes in a genone, mMRNA
pliofeg%e ene{l? eopr%essgﬁégg?%te% e genone or cDNA derived
f r oninraRbiAert dna:ra:dmmnb ezdmﬁtmrmrmesthatmmhaeses gemnﬁlnaﬂt pg'eﬂatnl that

ro C SO |n tio roduct s
RO Rf Pas pept skeb e R B Be R BN Stegliitca
lebdd wafomﬁg Crnscyﬁztt@flﬁs oroat Fléz@f ethits falaing! aioeﬂafgfs?m geg&stam

0 n.a L NCl U otelnst alr e 1Tl e
S‘{%ﬁ‘é‘l" R AN e bﬁﬁec@t\}{é@}%{n@@ BT RIS, The
foldiad) %ﬂoaﬁleﬂr a9t R TR the @) e&ﬂs{‘snﬁ)g of pfoau¢t§ oﬂ@é}d’)ét WG,

refer solely to the sinmultanequs anaﬂé& s of multi g
drghs i0pe-k fHEE2 ggqfc%anéswl# geren Apdyn G5ttt HOPMBRATRFRS R0 be pG or
c@mst €M hodtNeliUgH &garth hiP kP asfioﬁuixﬁlaﬂg@ é ft@ﬁhyrﬁ:hﬁmé’ﬁan
col um chr omat ography with nul ti 116/ 1114899
P&, SB200 3/ 10283 wtelm Ale n@t%mr]g? bura%q gew‘@dlos‘@ow el'he folding
mgéﬁgtbp& m&ﬁ]@é‘?&g bi0bd ﬁc&%@d b RBie, AbliBaSh e?pres;fan véRor as

0, 90 or 100 or nobre genes or gene products
d@sh:dtedéwne@namath«y ol Bierfgldmrm@dméqtqr exmessingicqan pise e inoregseshey, for
Ah
RS LRy o En OB | SIHL b aBNA, 6 hithior sbuni, A hos
cdlloott ¢rgangmhag teeprsssts o frecoRbimanty moistr ¢apt alsopbeo gensaehllp ynadifzed to
i reegs% gx S thn ortq ?1’[ lteﬁsrr%he P 1&1%5 %ohﬁgto%ea!ﬁg 'ﬁ%c gs@ %Eﬁ expresswn of at
PANSCF | Fﬁ consrder a
ledst foﬁepnotagsworrpmxmb @rmma On@nﬂsms dorﬁlﬁrmngme pa hioes wﬂs pfodgcmdé)y
Tr scr the study of the
thlerye[g E‘ﬁ %?‘@Fﬁeare 50 h‘g?ﬁg?léﬁelﬁg?l\}g ‘means of identifying
gene expressi on pat terns. The transcrl pt one anal yzed can
iSiepl Tlid A ntilyzing arngehetio : d :
i .e. the nkiisegneend ata hnghmle@hnﬂhe mg:onfhlﬂmmi:elh host
cell or host organism The cDNA can be a chain of )
n ucI ‘Betprdess ofathe inyvehtanadclpdss ynalpdiene gehwlic pradileof thel escombinant
ce%rfﬁt (?en 1fyaeﬁcl:ot(ljnp§?slsag|(1:’ﬁ|§%eﬂe d’?r er%gnﬁ%%uﬁgglnﬁg %xp%ssé&j %tglrﬁe%ﬁ%pfev?l in the
rmﬁtdbﬂamt deilbihen st reftheted host edlintilathss matn tlex, modnﬁecm do apr/esx the

di i nt. f ) DNA X
rUBTLOEH BTN OL LT HRBA LTI DR B Sy (hy Tegrinant protei.
OL Aﬁg&@&;p@ﬁ?”?ﬂ'&f&iﬁeﬁm & isdhila Gefies 11:(1)' h gesﬂomﬁ, aRiNA &anscnbed
aln can e a eas
figgy %ﬁneslg’o“ﬁtﬁ?rl%‘&‘f o8 @@Nﬁq d%Vﬁat]fwm ?ﬁﬂ% rtﬁ'ﬁ%csP?dp?fawege@ﬁ% mthe

g@ofie. IANEInHE Brofild dandlsB AhidlihdRNran@fiptiBEprs AR thgiav®becd @it fied by
transcripts. For exanple, the transcriptone can include

a pelkwich ppplicogyianig 5 sags ingkarggsic syglems or pigieinsimpgpted fgm genes
IM&%ms iRREhd RbRids alla%diﬁeﬁog thd @NE frmma@erae&&@gbhcalvﬁgms

be target ed to a speC| I cC set genes. In one
obmBau irevslated Femstbe @erimyy Pr ganels prodite 1Srm¢>am:|@ wivrewiangp the

s%ﬁ%ﬂt%}%fn?snaxﬁ Rfsﬁyo ulﬁple %}aﬁt&%@rsrugy { hfGRL (gryotﬂerqgﬁlﬁ llef Yslteén,

anot her” e nent e transcri ptonme
including multiple simultaneous blot analysis or column chromatography w1th 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 blots. In
aél Wero1gidodi ment, the process can include POR/BR4EN26390
processes such as RT-PCR that can quantify expression of
biadipapdrinets|attecheé to tie pgekies . Atqordimetoeth oxiertemt atdfast hell, 25, 50,

Bt 30 e S 05 e SEPTRL Byl

rote peptldase or associ ated pol ypepti de or
TPnggﬁ is identified by a hlgh t hroughput scr eeni ng
R -E) SmPenP tﬁ? egeﬁ&fg ﬂaﬁ ugﬁ ﬁgcﬁlly 5' st Home roﬁle
transcri ptone using a mcroarray or qui val ent
colridin trqmsenptbme trblﬁes tenthe Gtmmphte set o mdﬂéAdmnscawtscmoquqdlhyd@e
at | east a rt i 0

30 transcr n f.the .
schee Eay S8y Brfla by endPeobE BRERR O SRR gl v
coneloRhia$ fhr d’ﬂﬂfeﬁ@ #rcohstaticed @astto 5&%mﬁt tphiterby @ifisgene baxgression.
genes of the or m_Mor.e typical the mcro
TdGaTRam i eSO, GBe IARRRELCDE PR plieRt e et Tadirfihg
gcnd BRIr&sioh paeral 1he %ﬁscﬁ@ﬁﬁne aﬁﬂ%edQWmcﬁae/meQeﬁﬁ)Ete ldnﬁ@%sﬂfof
the transcri bed genes in the genone of

gopgs transerisy 19 480 GG/ QNSRRI 7O EaRPEE S C:Iﬁ\fé\?gra h‘?Sh C%P or Rast

ors 8R&. 2T Re BMRALaABB . chhil O f AKhAEMARES, aY ioRfedl ﬂM}‘nlualeotmeﬂﬁhcw@tlde
partners to a selected subset of genes from.the ge

nycleid asifl mgleple. onaey frrgmemear eermiemet Fperob et @%@@eﬁ%ﬁ%’?ﬁnﬂy

ors tﬁéﬁc\a’dﬁfy LRl d&%l@%ﬁ&ﬂd@& 8f snggélgt%andéﬁ %(ﬁﬁ@ﬁ{cﬁ dHhofboding, an exon
ui val ent tech nlﬁue can typically also _include binding

orrﬁarlnw of & genamisePNAfmeleends of pripbinedewills ebeydedts lipigs.gorotein or
mﬁ%ﬁﬂ RIQUSE mﬁaﬁ&s ﬁfeﬂgéleor“aenh%%ﬁ bRt Rhst & Wb 3! §t0, 50,

que can al'so 1nclu enes cl ustered |nfo groups
6 (@ r80a%0 orelife sud entidagyinflengti e@reamasmp@n}@rcen alsqincluflgpily agortion

ol PRI o OB AL Fol BLAR I oA PSR Sess than
ot s o AV ucose ébol ram no aC| or
98%!,(95&%) 85,880, 34160 @S0% ofithedn®wnitphicopts fnac hest.sTheteanb@iptome can

st a zin ors, extracellular signal regulated
ﬂaﬁ%¢ Q@ﬁgh’%gm?ﬁﬁgggtg%ﬁ% receptors or scaffol ding
pr otigions emﬂ\&inﬁeﬂif] thie Gadeérdyg pﬁc@@ oar aklue fmeammg usingl anrekiapgr a
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The array of oligonucl eotide probes can be a high density
array conprising greater than about 100, or greater than
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in a genone. The oligonucl eotides or equival ent binding
partners can be 5 -amno nodified to support coval ent

b WA 1t epoxy- coat ed sl ides. The ol i gonucl BGESPEES/ 0260
be designed to reduce cross-hybridization, for exanple
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protein expression, and function. The techni ques for

prot eone analysis are not as straightforward as those
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conmpounds that bind to the proteins or fragnments of
aTﬁWW%%ﬁ?W&%%?%woteone and the process can include

nmeasur enent of the binding by chem cal neans. The

nmeasur enent can al so i nclude neasurenent of reaction

products in a chem cal reaction, or by activation of a

fl uorophore. 10 Techni ques |ike nmass spectronetry in

conbi nation with separation tools such as two-

PRSI onal gel el ectrophoresis or nultidi nmensiona

['iquid chromat ography, can also be used in the process.

Typitgahbiter EBoRMOREER ddaChd glg)géeagyl)%ﬁd 5 B%QJ&&H& profile. The

screenlng techni que. The proc e I nvention can
Proteema @62 Apsilis/thie wgmplete sot oft peoimiss prodii¢eddyithe peponfectt any one time.

. = o ' is. This kis.a .
AR MRS LGt O STl b e
becansg esdimpbteiniyan die shdnsicalyemodified afwo sylitinsissMang potdisnire deated

' nal t ne.anpt her,.. Thi [l ows .t he sa e to
o Bhodu SR 52 PRy ARL I o Ihnfrund § e s @i ous
addéd wetbém,odepodivenin. thad hest B4l SEhedirstesind B also Sretyydynaraicl Prdresmsies,

on, t.he ar of a articul ar l.ecul e while the second
N SEIRE pieolis: Bons Beh i Hiabec PE ot ariscall BOe e
prbieins bxgtessidAS latd, fufiitiohei Mhe afechni @8O | W Grotbonds GALIHINGrd Qot as
tggg; IS elgétric poi nts .using 20 i mobilized pH gradient,
stgiEaiipmiaRh st BSTosusEf PrEnsCTRIGBIeY. HaWeVTTo i afigiagt Eprotegmics is
thitQke fuf€Henhlinddlddids LG cadi8 BEinghi@gikd.ophor esi s.  Under
standard conditions of tenperature and urea

conCeRPFALISHHN RiheedpdBiapeythromaastiegprpsimexprastion frucly walein-
pr®inOinkdrdtiBHs, PERLiGIsPEI GChASENY int@RRIAX b RhS i fAE d%{i\%g!?ﬁ‘?tngﬁ? one

i soel ectric points calculated fromthe proteins
enzhoiigneng drpyeleene isanalyaeiensild 3/ screchimgfproosss thatapclades ereasurement
=10 | : [ e nning th ) I
ol APa A B BRRY AR, Bkl SehSRethc "othe Sfpor R e
tedhoius itngnalyzh éhegotgome pwifiicsinclades Hybridjgation aif enl ahijbodyl ¢ @ grotein
anphol ytes to an acrylam de gel. These are a m xture of
anphoteric
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species wth a range of pl values. The pH gradients can

al so be generated by adding |mopbilines, which are

s WA 108¢01#8% anphol yt es but have been i mobi | i SBAT/UR0#YH6390
the polyacrylam de gel producing an i mobilised pH
ofymterist nffor tehanpleldbspraotss n@erdcluée W@stplméalotm@mm@mowmh@ the art

0 { t

of GCRG FRRRh Rkl iny! TRBHARY cif B HORRTLETR ibesee
swb parfdise scremingrldiowg it ¢het 4161 Thapprex |caraaleo molude lbimimgvrzf nyhleic

a%ri nggs 2q % jn Hllgd ogn ry | h%cglp qan ?)g 2y tamfrélsécalg ,&’é@)mte]?h T c]gemlﬁar% banljheng
partewt fbe Ipybtmﬁ:e dr aepﬁdk rfoagments ih hiee proteomEhmad rasdreeninge@odess t can

.cpat protej.ns det 37 W .211 /1114899

ingR BB R oe b cRab i & SR ool SIS TR AETAEL somagunds

tHaebial €o e Grareigab ﬂ@n}énféhﬁrp@ﬂﬁni hedprotebgie phd tHei piscesy &n include
t hen su The eI S ca

| ectrophoresjs.
W? 61% g’erdgngaﬁr P n%mr ciﬂﬁe gacFsHe Sntgfa&di(‘]lé‘htm‘%‘fde
n‘fé@dﬂ?drﬁeylt of REctioN E @R iR & RHerRiBal trBRi61€ | or By BB Fatibh 6f P IRbRbRSTe.
t hrough the gel based an size. In two di nensional

Teqhaigues Hke messs specipeelsy gh siombimelipn MithesPpaHon fegly guch as two-

dRbRLiShdl gell di@FbptRtest s%@%ultmérﬁfonﬁlhﬁluﬂrﬂ &hy! &ﬁ also be used
or ganl sm More tgg pI cal , rO eins from at east

ingtheproams, TrocHly %TQPGSQ 9%“@135 3 Meh throebpw §crpwntaréchm%ﬁ €0Ne
of t’f‘l’fe Sdss B?L}Je NS ERA fkfde ﬁﬂ?zn?i‘ﬁ'e ok profile using, for

techni ques such as staining o el ns /or nass

exapads, r igivedimynsiopak ebp@mé@sesmf ffh@ lSn\?emPﬂl@ﬁ f@arth%llsgmatlon and
le U

PERAS, SHETR LABy R B SOARALIY ot s t i

angies| to dee bnaibirnGhip aﬁcbwreﬁls stioplatto bepamite @ver dQarpararéap mcosfasing ¢he

reg?lgaf I n% %a% %%)%%gfe%t b (l}g {ﬁ?{sﬁ Pigné% Si?%: 1:51 (’:t ngj ?lg bg?e%r QP {he%thgrge of a

padcilaendedute whitd e scohd dineation emy be !Baé%i oh thermzemfcatmoimml@f In

tb%lhﬁrd'f ﬁwg%glkg,nmgrpgb I{Sear% rgio Yeﬂs%f acgm in £ &Jgr & T ZgQ};nts using

11@1?%1%1’6&?{@H6 @Pédllelﬁto %e@ﬂi‘orﬂrg%m@f (IPGB), pfs&ﬂ@itﬂits fbd’ilsing e(IBF)t @0 ien-
of .t he Qst ce e | rtners. .can e
WraEypid sradignf ElﬁCt’EPQEOYS%S gﬂrdr ardr%?g ﬂrssofbéﬂeﬂefatgw and urea

cStlcBgtaBos, e Nobsaied FBEh%ink! FmE NSfS the THatd indfdkifd o afrétBi@k Sc:losely
can al so i ncl ude aptaners, which are nol ecules including,

apRTiBplEe Bei Ergdleqﬁ@tlscrﬁlqeaw poigiseedlqulated, figiethes PEeipO i gcid
c&ﬁp&ftﬁh@ iRBerally) t1R HERBLALAY pr%?@ﬁ%@ Bthost SABp10iM A8 Fud¥ing the
can I nclude binding partner or a selected subset of
s3sRrde edainst 2 P gradicnb apresessdmewn iphispelentigfocysing. cbbgppl gadients can
i
BRI IRl AR ) BPackllaidh Bt Yooy U Likinre of oot
speeies ofithba matiga cpfpdr valesss The pil cradients e elsatbe aeeeratsé@yargldmg
.Th g
O, ik s RENT, o bbb TR A% Yl HRERL wipin he
peiqurﬁamdn geet bmdn@n@ ra:b |1mmmb1h|s¢cpr i gnaddent pmtdoehendatonmﬂr eo be pre-
b| nding partners on the mcroarray. The sinplest protein
foghsedy format general |y consists of a large number of
pr ot 'Elhdbecrﬁﬂpiim&ﬁldhaﬁgﬁﬁﬂﬁném@mﬂﬂ eI@tr@iﬂlf)te@ﬁ %@ﬂﬁtsﬁp@i‘tm& by size

Ianar su rt material. This array i.S
i A% BpnspRaratedhacopiding iagtheF aﬂﬂ-‘%’“&“ﬁ &Pfe@ﬂar weight
uélﬂg’l Ed(ﬁlﬁn Rb&IcHI marquobh&:rylmﬁmbséledrﬂaiho&a@t(gnsmdﬂ) eThdRchnique

noni tored using different approaches. In cases where the
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
f MbeEdeéi8e scanner. Often the cl assical antP@HH§2005/026390
sandwi ch type fonnat is used, in which two protein
(SBS) otvhings qoemgaamr@ems inub saamdo aed pegetivedy elracs dhosmnBhepofeiisrare
the%{]sﬁ bj ea %}/el cﬁrogﬁ)orém f F%gn ﬁgggll}; ﬂ,ﬁacﬁﬂﬁrfn%@ Gels ahcah e in

Fone g rescen or conjugated to an
a @mhgmmf didmmty CH® qhangd pleeedzonf the gel pushen the preeinhibsesh theggel based

onss%ﬁg e%fop c{n%%gsﬁc%% % gﬁjoggmsbﬁ% p\%tgllﬂs seﬁ)ﬁr‘a 1R fﬁ@ﬂlh@f) Ieln from

i‘es” or err antlgen ing
at ieraﬁgllm’n bBtha Ipﬁ)tﬂmﬁd &fith¢ yrganiemc doredypicaily, prateing rfeanagtemsg 20%,

S5k ke GRS ok R BB W
anfPGldlyded BPRL PBuchva ﬁtm@tmg ofprotdimsmidoamasi speftemangl yt e

I Rb A s dtepion Bt A9 e DN ety B g profile sing o

mlé\dﬂh&j ORAtHksY emmﬁﬂ&rt dth§ pli@¥arkdyDdad ih@sdedbindiag baraRebyto at least a
fragnents offer the potentlal for antlbodxhgj qfctlon at

popiast & dhg prosans| eégressrﬂ é&'éhe hosppel; pader appyoRgE gnddigps, pd
ty;?bﬂgr Rbhiady ﬁlﬂdlﬁ’é tehsOBisHh 6 tiea SR ioR the Bidtdofrieest the
signif |can o er time frame than it 1s

orgapissi. bMermehallynﬂ@ mnlzraﬂm@hm@aé@&llﬁa%%@é@ fo prfqirsefEnFR at least
0\%, ?@%%O‘%n QO‘%,n 5V ﬁb‘% Bk 9?" o%ﬁh@%teﬁﬂsqﬁ dhe profRORL & he/hdshcell.

ro, processes t yS|caIIy l'i nki ng the
Thelumcmg/paptn@’s eimhs anbqumé; W he@ohemgh agEguis pcB s siggleghain

ang Bgcﬁ/eﬁz?’g?r?eﬁ’lcs ' 31‘1% ﬁ%ﬁaﬁ—&l&sl & RRS rlncH tpftéfiﬁ?e?@ ly@&dh are molecules

reagents to | ed proteins
mélWlhg angleiD3¢ide tha‘ablnd (@ etificTiveteins or @f)rtlnﬂ\p!f piplspisayin ppeparate

ericre dbf BiReiT A I ARG BILRR BBa selewed subspt of proteins

frdiA \the pﬁk&meamdluﬂfngr éntexampley paativet prot&weproipmh iog lputatifé Mildipg

[ tein ure rea s.fo
o Fel gﬁ?gﬁﬁwgaﬁiggmgg@ﬁodgﬁgf 8§&g@§§gﬁ#ﬁmtopnﬂmns
thilaknde sk Fhidoler ThRNANERI @6file e5n 053 arglyﬁa:t bylgeas{umythe mn«tmg pHthe

sel ection experinments (ter SEL emat i.c .evol ution
IR PGB8 BY1 CHRPOS AT RREH 9 TP LR Hippriding paritrs
orftht bidrbdr§. tO proteins. A further devel opnent in aptamer

technol ogi es are so call ed photoaptaners. These

Ie ul es
hav eThsrsimaplast trrespia areey tipmm tesngrplht consisisat e Lrgerah ?|PF‘§§‘}“

cagﬁ.u‘ep Eéﬁ%&i’t{'b&ﬁl@ttkl r RALEAGRN 6n a T8r GAYPodt thit€rial. This array is then
toactivatible crosslinking gr

exposedrto rroehsetsruPTotim eamplih Ty, b 05@16. spegifiq) apyteprqtsiphte, the
1n8§7ﬂitu81a%%‘?s %91\/ ﬂleﬁ e e ﬁlﬁﬁft{ 3 ke Qfoé%ﬂthaBleHd%s' ﬂleeisb:f @ere the

et ac L™ (2002) mensionality is
artames i lmsmbsen uvsaelabeﬂeqomln e élpmmmsdyenthp Fomdéigrvaﬁb% meaitergd directly

um%% £t rlesrg:er'l3 Ieostc: el’&lhln @ﬂeﬁﬁ% 3(9935%3: dz)ntlbgcgr e format is used, in

CI oSS even es a secon I'nmensi on of
whiok 6w pmteﬁryblﬁdlﬂg teagerits)smhldaanednlsbdmmg todhe sangeanti geta pye antibody is

det.ecti.on ndwi ch
A A o e e
2§ tieeih piéahdsal Bebrestat, Iiﬂmﬁlelsdﬁm)‘hn dollo'm:t producd fwhem stppilied with
agents _on protein microarrays. One way to i mmobilize

ﬂ%@ﬂﬂ@ﬂﬁ? St% ol i d support relies on non-coval ent
I Nt eNBgdcl RASnRBSEE P el )adfigpRiife Rignyeatl ardl@iirelidypbdife choice for

i nteractions, hydrogen bonding . or electrostatjc forces.
capfuaerpEeals e te Fl@atmés%p&ﬂﬁeﬂy’ua i and sigpilish ThAw hargbephBsceddn 2

of materials such as nitrocellul ose and pol y-1ysine- or
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am nopropyl silane-coated glass slides. Protein
m croarrays were also fabricated by neans of physical
alLIPYIY ont o pl astic surfaces of 96-wel | pPEY/ES2005436390
exanpl e of covalent attachnent of proteins to the

vasetyf af eclésaisalbsimpled esadyte bpudtelyy MvbiEiRea tabsazh uslc hase iepeimesignked

100 r
T
anSoddy N8 (ilﬁkﬁ@helﬁ(ﬁ@)ual Buentibodyhgrodustiyn gﬂmtqﬁﬁq matey ‘Bliese
streptaldl t.0 .bi he4 hiliz
libgarigy |cf’1‘§/)4 631 tﬁr%‘fl%te ?Pégh'ahfﬁ s?rle 2674 %Asn%? g’éeelg idenifipdm a
sigiftantlie shdtef Ulsd frame ahantt {sPedssible, wih etmmamhizaf@OREd processes

mggsﬁ e A

sidalig- thd:lﬂfrﬁrlj} pfoteidSio\KiZdht ddifg MRMIBLGudACds. Bluch processes

2005/ 1 st rate en descri bed
ha(“mil%ﬁsﬁgl}lb’dﬂieen sed @y selbe PisbB NI W, FOETE Weideiifid protens
(vﬁ&%ﬁtm&,@ QPXZ@)@?TE@%erﬁﬁRNA&ﬁ%y&S sélﬁctbhg)f—éfﬁmd}epﬂotéﬁi-bm@lﬁg

qs{%’r SI ne) rafted %get hgl ene glycal) nonol ay
peeﬁd e kzﬂfa’é c'( 4[5.«{49%# P-373%)3- Sl %HPE hﬁé{Wﬂfen lefeé?m
apgl’oac}% %Q%J‘élo %ﬁ %rcﬁcf,m gﬁftﬂlﬁé "i‘éa!ﬁ@lﬁg for Iproteln biochips. For example,

y gr af

sine ed pol y(ethylene glycol) on netal

apmmhavasaean &petls svhish 43¢ Giwe ee%w RNt A Asmplegidesngyiginating

fr(?g 8% I?%P séilec%oﬁ‘ &i‘men?sS t&nred SBLEX: ﬂthdA‘evo%ﬁféyfno&fthds by
rot el n mal n m croarrays Processes

expoubntizl ngdhmenDhwith kigh effinifies t¢ poodys. Ghddher éﬁﬁl%megt Waptamef
ot ei n ct | p C

te(%\(‘- ltogles léd ﬁ%)lté’@{aﬂ'grs Egésg grgm;et:q:ﬁic}s El?%ef :iecﬁgfgﬁal attribute that

erﬁmleayme]d utmtmav pnbteai d:apttmc reggant.spﬁhbyl qatry themowhqw@vls CrOEﬁlllleklng

| I . )
s GBSO IR Bbbo Pt Ve AT L L (o, e TBfaten
cr@ﬂrsﬁlhlﬁﬁgiwitn d»btmdihuaﬂtiﬂed epsotans)(mtanh, H IdaGoht;, & 26eR)|Ritensidrality is

simlar extent in a host cell. The usters,. | S,¢
0 i1 g GF BERRanBYepy B BPRE THIRARC G HLg 309319
TIS Phdt@bro8dtinRig dvBntaproeidesThi sdeudkd diashsi@e bf spdcificitg xsiddreto the
that are up- ré%ul ated or down-requlated to a simlar

bipdipgpka weoRdameliteeirrantpdy it & sIndgPcimmEEPEssad or an

Unm%dee@ne@edflsmfél%e QuiskHRt BXBatkBinék %Denhlﬁtﬁleslﬁ’eﬁ'e BEQUBSIuated
rel ated %/ protein structure, function, processi ng.
179

fogths ianabilizghien ef pADBITG GETHG PRPIOHER SFTPAATERYS. a%wayo‘P grbize
prB{emQ é)ﬁtaesoﬂé sﬁgﬁlﬂf@lﬁg onhon@oWidrk Gt&AtioAS BA¥d S BhdrBShobic or van
I mensi o el ectrophoresis can_be selected from but
dfa r\@aalmmteréllqtlnns, didogen hapding; oF elesrosiaisviirosy: Jixamples of electrostatic
POt S t BiaNSelv- §
PSP st esapBell BRSPS B e o
qtrelbyi silakeabatedplass shdqasr Broteipmireirnygetealsd |f:fchyl<2é¢cd by means of
soJ : | t ei Y
p}H/alg ?éso%o)ép% oL algi: ur%&e; t%?aér?s el% ff%a?]ets :A?]ll %}Eﬁ le %‘f’ éo@alent
atiﬁb]lﬂﬁﬁﬁSqf gsteimactel thI mfa@ar hasnbeenc édstuibedr by M@Bﬁﬂh sqnd Schreiber
Cc o ic cofactors;: envel
Ofegeaint e 3o SHATDT Per e RS-t af iSRS Bes hrpugtou
fuRnYRimRERSESSHRSe 289: DA0t1T63)abua thathe eerg hibhdiffiity dfutrmavidin
of mane£l proteins. to_be determ ned sinultaneo

Iy,
e ippobilizatian ghRiotinyated queRne Onix St&%?ﬁfts’éfi Sﬁ%a% gan be
cd%ﬁ&%@ Rad! @vAIBRO(HA40, 0P| o&f dznﬁzob;e)c Db dimizAN3OAIBb P RRMEBiGHation

is to measure the levels of ese )
strategies for the construction of protein microarrays Anal Biochem 312:113-124). Further

'D:—
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smal | nol ecul es, or netabolites. A genetic profile
anal yzed in the process of the invention can thus
i BN 9001489t abol omi ¢ pr of| I e Pr ocesses for BEHVS2P95136390

t he . bol t ‘
bR Bl LS Tl hLH S
sp‘e%ﬁbdcb@r Yy an®| eionfplyor #&di&s t6F Skipad- dérﬁraﬁﬁdaQQJIy@ﬂ%lne) -grafted-

ﬂﬁ%%ng to varlous chem cal . and physi cal prggert
& ng &hical TeeAlap s An Bl ABHET Kidamiie) 3PP ebesued sere RA

MRS TRl WatiAd pWOI2 Ikt RbrbAIASIR B s1ycol tal
52005/ 26398lty Detect?én/ (2§%S g rocg§s§¥né%aQEémunea

o%ided §57¢ Aigssaoffupraplpeul ‘HrIB‘F’FfP“éS tP(’SO‘i H@Mc’w Sei ¥ o 2A8 Rt X8:8p2-857;
ESSREAOBed ST AOGH q»}ot&ﬁ%mhﬁ nﬁéﬁaﬁéﬁqﬁoﬁse@m Eib? r%ﬁhgve k81,
in the reconbi nant “cel I'n general,” this step 1Inc
ZhwyeHppinalt GA00hy Glsbak ambe»smfemﬁe?@nac(c@tlgs using @eateaneg elrips. Geience
9 §$|fy|ng the expression) of a nmultitude of genes or
gene” products. The expression is generally nonitored by
det e€hd srgapldsi indihe genétichprofilecein| begarvéyZpd (mﬁamﬁsal]lyooragrouped into

lglélglgflo{) e délﬁ)%egs B %{qﬁzgfga? )% nggc? Py s1r1]n Hl %ene exgressgﬁpol gleone

embodimmpty fhe ariuses maydxergomﬂ\nmhmd@allyrzeqrrmbmsa]ndt arosdguineetiito a
expressi.ng r tein or P |de and

ST SRE o RESPho ol e el RO B iR cE SETHES i o

re}igulatedltcm a @ﬂmhﬁ pttendén a 1&oi®inaattiosicell Tiht sxadipdy) thab aleuglasgdldiel or
noni t o of the express tectln d or

el 2 ST SR PLERRE bR et (o FAmBTa Hefowrpdined

cgEne The Oduktdrs caIT fhﬁ:?soe?ﬁﬁhﬂésglr s It61a@@NQf ptdtdin RO @R, or
detecti b|n of host cell gene products to a

PROFSREE 589 Pra Rt pdtee Brrerige 2 BFomET gowps qf@rofeins analyzed in

a Aegdrt hady mVa@ twoNiRth&R o) el @kropRR&ts éﬁ%tseﬂs&e@ €8S butCre not
at | east about 100, or at | east about 1000 and or at

limiged; fo: Aistive PO koo ardieessse so-Tastrie of pratcas orsrraipass-like Toeteins;
lethE modf8toR! %%&oﬁ 8 fdl('ﬂ}{g kn%gul%%vdrqir&gméltlﬁpmukplfmﬁrove g)frotem

dentified nucleic acids comprising transcri
f(&@ieg oF splubditys f transgriptigpe ecors;oproteins| iavelverd i sudee iagiddstfbilityn or
trhfdf RN A ARRC lnBLeS:. cxelVeHleof iAol DORLORL nUUBLAL Cr
acids to an afray of |gonuc eot de pro rmobi i ze
mgiabelicx0fasiors; ewvs]opanmtens; kel lmusckyeptgngmeses nore than 100
di fferent oligonucleotides and each different
oIigonucIeotide is localized in a predeterm ned regi on of
N& 3o face, each different oligonucleotide is attached
0 the surface through at | east one coval ent bond, and

the Pr8 eblg nalﬁgfprﬁgh{ﬂqgssgg aﬁf&@vsthg gun%%r[%'a%?%ﬁttr%r ﬁon ﬁ\}taan% pro Néms

transcrlp el ¢ aci ds
tot ba@mnwdg;mdtademhm f—]bﬁvyvan,gthb ifenchyﬂmi |cdmszqubnmsodf ehangac tclthe

resent n of on
oiplpid fegten, Oy Bhielhf oL SRR BlpeeeoBe ot il
smahpblesuléss orlmpiabdlites. | A ghhgio peofil@ anaTﬁﬁd X hegsscessadT thd HPention
of cel l.ul ar ei ns can

. Th
0%3 usa%ﬁ?‘f?r@%%tg’&ﬂqqegpf)@?%rpf?gﬁéﬁf (58 apalyngy tﬁ*%mﬁﬁlh%lo 5 of Yy Eeridic
hcﬁ;ehhaudbs ighg oﬂﬁﬁm@e@h?, BighS#ésk@6 t Balii® ; chrd#®dtaap®§"Rd Gapillary

ysis; using therma] changes, such as freeze-thaw cycles;
ela(gII’OHBOI‘ﬁSé%tﬁ SPRaatg metabolites according to various chemical and physical 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 cell or cell
s /AP | nhibit certain proteins, such asP@ElbB32¢dRe0
particularly non-specific proteases, to limt
Delegtiontistalysis of proteins. In addition, cell |lysates are
typically kept at or below 4C, and can be kept at or
beI cﬁhe@@oms iatludes dpelyong 2 @enatin mmfg}e b tlerisyjamympegsatory gane or
1114 P A S
el Ep R S AL AR i BT LAY Bmpl SO AS L AR i sep
melndésu]m mnmtomhg ofme egrrmshy (e £ dﬁteemmad gequmtiffrfy the @gpresswn) of

a ' lt'f%e fgre%rgac%o gl‘to %C% gl'bea%(g)re\émus' ng%n%&]bp mo%[%c?%&: ggr ldé(tectmg
blﬁmt@ O hbdt @cll gend @b&hml tond trinsaripteine Cltrabbme nmmkmbob)memroﬁ;]e as

ker e be one .or .nore fl.uorescent
sotedarse 3he pRhSRGsABEL BBV fomIse € DA e
re&Mﬁ"élhan@ IthtﬂSEﬂ REpt g SetedbidSt Q}b&rﬁ&dp@yﬁe bihdk @elive Bipstfoell or a
exanpl e partlcular nucl eoti des t %t can be incorporated
repoipiinant host eflkrot expipsing |t}t?éH°té‘BNAP?%‘ Brovi de detectabl e
nol ecul es for screening. In one enbodinent, a first
fl uorophores is incorporated into a sanple fromthe host .
pa&bddioa second fluorophore is incorporated into a sanple
froma host expressing reconbinant protein or 10 peptide.
| n ongs @gPREIudRNhe mbhigrink o8 thefdxpi@ssai @fgedéiﬂﬁng eedoitquantifying
quorophore emt different wavel engths of ht. ILn th|?
the rFBEFAEN Ol & HBItHPYRIPhgense oF &p axod F?tﬁm?ﬁee"ﬁ%ﬁi%ﬂﬁd senrenlly
meﬁ%red X BEERRE %(ﬁl?gcmsf‘@émt g&E ?K“&l'u&s ¢aa tﬂlﬁsdﬁ?ﬂﬁﬁeo pRtkohi? or

he sane assay. In anot her enbodi nent uor ophor es

maﬁaboleme prodite astdegiribed plgye- \?Jém]é?ﬂb’m gt Jgast apout 1§ jgenes, ¢ aé}?a%twéwt
10?1“’8109['155‘21%0# 1o aL?] bdt 1&%&&%@%01‘&&&9&@ Ig!%é% %ar?l'ieeas%@& b€6he

emt t at the sane wavel engt
timeh Bk preextss ceh énvelvaprasding apeal héldh@sﬁedamlelclﬂéﬁﬁ coraprisg RNA

tr%@%p%? ?f A8 & %9099‘81” M%ﬂ}@g Q% 'ﬁ{uﬂm@raads &%’5']8& %L%h?}i}ﬁ/ﬁ : nﬁrﬁgnop

erent ~assays process can i tiona
hybrigizing thé popl@f nucﬂgac agjds themmyrlay pflolzgatnadeptid probes immobilized on a

| nucl eic _acids or pro
sUrEFanereT b Shng fuBef Pk, Fhn 188 i BB R erdes g puch
digferehh@ligorivdosid©fs 1odatinsidn ia ptadetnrrmﬁectm gionpof sad sirfpes)esch different

Typically .th 0 20 |de | ei ¢ ag

ogeBie it SR o RFHRATBRR R oBh Bl g gond. and the
olilgiﬁﬂélécftﬂde ?rob@y Qﬁe&ioﬁip&ﬁieﬁ&r}g for %e I!ﬂl%g’aﬁ@ﬂﬁ@ trolﬁ mhdelc rRNA derived

ranscripts or. nucleic agids e

e AV SpoeTEioh S TR DIV e JOPHO e BARS PO P e wmagy A

pHRRE SepPREREHADIRS EBhliglRThi hbigfbring Bgirekion J€ b déne Préduct between

transcrlptone anal ysi s, the pool of nucleic acids may be
“Wﬁﬁémkﬁnﬁk?ﬁkﬁinEEFﬁdé or after hybridization, although

typigal h¥cddrecaf lé@éoeih%I%bI‘g%dﬁfgea b&ﬁ’%lf%glhbﬁf Bt%ms These can be
hybri di zation. Fluorescence labels are ty &l cal used

destvied ropi cqiluhtr dysaigh ¢hat preonesisHOr ksing gefls weiner tersernwo%%léféﬁérés
u§1% ﬁéﬂuﬂﬁ 18t :u%ﬁ% thmgtzﬁefngé‘satsﬁ&nasofreekg ﬁlaufyafcieg' 46k mechanical

el C a uantification of fl uorescence
nfeamsror tbieg mmechhmsimf Tnuc%]swbmmgls hrgveflaidd bk prasess of B’Slng a
ntifi.c n.is il
oA Ty PG 58 eI By Ao
pOUakesAl® 1Enic dégrmaabn bf protedsc €n additibig roel dysptes awhiygibaltyalrepbat or

bﬁ%'z@@ ea%dvgag e ept l{t ogvdo"%t &% or below 20°C during processing. Cell
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to permt automatic scanning of the array, and which can
be equi pped with a data acquisition systemfor the
alMOWrEd%Peasur enent recordi ng and subsequenPCHPBOEL363¢)

of the fluorescence intensity information. Devices @
lysates chiam gbes wseprraied pfore nisrthere PIokessing] dofe FRABIE r P SiZengEslirion

suc @
R L R e S VAT S Er
Bi oﬂymwy,eﬁry idéntidied gBhetisepyodngd, MNP, £DNAg (Protpig @éﬁ@@ﬁlﬁe is
l T
R RS ATV bl O po, ST 3
ﬂuSﬂeﬁdeﬂgﬁdﬂequle(s&r dluomplharts. 2D@s¢ eandibdude mermllm%mb@m@cﬁlés
sucgluaag:téra t %gpoa orgé%%ng: lee, aﬁ}ﬁg{& gﬁ(ﬁ@ottld%qth%én'b@ %é&%rated

st vel'y Increasing stringency
intbl Rt telverde txdﬁﬁhlsfeldc]memeﬂo mbvitiy deteditiataderulep o firedning. | & one

hed. t f th brid '
el e R PRGh DEP DHES e ] o Bla £ Bons

flublRPEE fis mcerp@fa@edeﬂtwd isarapit , froau artost expadssiog rccs»muiantep@tbnbyr
use of a confocal $ore cen e sc nner

peptidsi cla| g eabeopimank (fh‘b ue{?lp &F G tsﬁcémgi f@ olpg?{g emlt different

watBh ikl FaishO Nin $hif BRbodimEREE bﬁldﬁ@to\ﬁ@ﬁﬂplm&n the host and the host
ol 1 gonucl eoti de probe and |ts_correspondin

expreFFEaECOBtbaIEt Protep g b yronitered Idhe fagreATeay- ﬁnoéléer n%oc‘fiment
thé& ﬁﬁcﬁ@él‘@l’e@ dr 2B iy o satRe: @Wele%gﬂib of Ggihe . In Gasthéi dinbodiment, the

ana I cal processes ar e@ipr oVl

d herein. Techni % ehs E
firlfeend steond] Bpweblior preepraited apemEpighh e tsagamsy yayelength. In i

’ t adombk Dt
errRéRtﬂeEi if Smﬂec r g@% h(%g&?i%o%{ tdlﬁ % BSt O?Sﬁieg; ar(r)gi eﬁg{éz)%l Ielsn e

tymaaﬂynhmltemdnrediffmn‘@msaym stabilizing agent such as

(i Bioet ol HgigpHt Rty st ol s b ipton drate

1dd$ne1ﬁedv alclat amdm baproteatsi argherivid mﬂ@bql@ﬁ Eheeqwnggca@pn pqxpemclude

t ot al can_be
o R e b PP EC B b e 2t AOREAS ekl of
idedaiNAd nhylpic Caaidsyfoﬁtexdnqﬂeatls @ne in fwhidr @swnctenpatumeoii the identified

|ncor porat to the c [,Ln _one errbod
nueleigopells Wl’ {ZanseIpts, %ﬁo@aﬁc@l@ts I8 nugne ot %téc}s e%’ged Fom fhe
RNBtBnidipR) angopir@ial to Be etptesiphaels df gedes encalingriboe lﬁéhtlﬁed
fluorescent probes are incorporated into the sane or
nuglejfasidént sanpl es of cDNA. In a eukaryotic host, the

pool F&ftrahgt%{dlﬁel BE1yRYCthe b0l ¥E indElei6 asidaliag bb eabklee bebteakluring,
pol yA+ nRNA i sol afed from a bi ol ogi cal a

lLe
omedigeh yidieten sEhqugh DS IOMEC pAigS befpus fgprdization.
Fif g€ s Ofre F"t%c&l[;ﬁ%&if ied Himm thed mbfo@h&’er afdjedhere

I nternmedi até. Fl'uorescent dyes are typicall
ﬂmqncsoﬂp@ rlaltebing iin tuseds EMANtifisRtEay Pl iedivbridiyed Hl@clplgvfgxe@ecan be by

r|1 e% g&{}esrcglﬁz‘étﬁlo the I%gt ecngedt MR rdbdnkisnaRted H3ic acid. Such

ruc 2 ween bacteri a and eukaryotes
ql(a;l’eﬁ&tlon sdnmitithted by ﬁeldssof moanO):al lafief $canen pr %‘qu?ﬁé?@e e‘faﬁoiﬁ’épe

r _random [ t
s & b oosr R Sl (hiin BE cHfffed PRl RS age
tolRMEIt PEtbidtid Rbrrng FMth@drtagy meitvhieh qzuncbc @q&pp@i veith sdatapdapisition
| abeling to increase the SI naI i nt b S
DETS F?fo%?ft aeomaet cBFFHE RS %Cagdufgegflurl nge\égenghﬁergce%ﬁé’: Pt the
fil@aeticke igERHP Bornditivhi C[h:vﬁ:e:f | fo@r eadmgt sabyhe a‘lmys bimclude the

attached after t reversentra n
CloneTrackel('jrM ImaGeneI:}ﬁ, GeneSlghtnE d?lf ;gl 81 &ene ireotor™ database,
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(Manduchi, E. et al. (2002) Conparison of different

| abel i ng processes for two-channel high- density

W WarH14899 exper i ments. Physi ol Genomnics 10: 1BGL/GERPOS/ 06380

pool of identified nucleic acids can be treated to reduce
avbiiwble fompl Iemdlsqover[y, frhe El Sagmide, @dd.. oh éflee@gneﬂbmu C eeatlfre available

B AL o AL e 1y

sml@ﬁdgg(recgu alcbus 2¢iCato" aboetf :m"CI o dopbr 3UICG &t ab@nt @O @haikr gbout 37 °C).
r.esul fro i ndin

Rl o kR R eet Rk oS Py Bkl spingeey wnil o
dedigédisved bfhybEiGZMIEPEE iafy it foachel] gonucl eotide array (e.qg.

t op ity 6 1§1 ﬂwdgq?go%blgp Dahoe oy %ggrﬁg’agf% 5% s

indBE iaMEHoWERM A RleUdnR@dE@Nt, Scfllﬁﬂ‘ifﬁ:atloﬂ & nmwcﬂb;z ade of t lvoAfocal

pooI of ollgonucleotldes onprising the o
fiysrespense pawht Datd i hgPigpligcvarpied pibl Cabcf‘ iffor 5@%%6 in

hﬁ)ﬂ@iz@tﬁ&l @61l SnteSsitly NGBv dch eRLE Gligbriud] HNES robe \HAd Cit*, éﬂr@Qﬁn&mg
the single stranded regions. The renai ning_ doub
T?ltsdh{fﬁé@&?

mismateh et pirbied T yrieallyn <ap bg cplpglated &%a‘f%l}aé‘-'& fangpch
g%rgméga %&nggcéagﬁfobgges%@ﬁsﬁd&f gr&igmoved, |eaving a pool of

for those nRNAs conp Ienentar to the
ol i g?mmql@@ha\@éaem dﬁb’ebp‘#dfﬁotplf@a@rapwpn@gba}qﬁe riahbmidization probes

(BPRES gg%hbg gﬁégg b %@g%{ VWBAWaLA hop: 6P ROU749f pﬁ%ﬁ@wﬁe&n

els ybrldlzed w'th paired
ba stewﬂlm |aed{&zpstabﬂlzmgalgﬁqowuh lee RN Adater (Wivabiont héstlnpzi?@eBNA is

genera t%hlf]l'lli?eel% it Pnerge Jtép% u@g sIRRNE LERL g&}?%l\ﬁﬂ[ O£ HFEHn?Jnﬁn&tfﬁg

anki ng equences o conpl ement ary
DNa iﬂde(3))b1|egmquof thotiotaleRISA0 ResalIRNA leen be isalptedEind thepouixedfwith

di zed nucl eig acids is trea R
rap o PR BRI 4 S R o Pk NN E RV Rt one
flsReHden pashe islieorpeaRA fritd) theIDNA. ehsdﬂe&mﬁedhnrent; bad fuaedcent probe
sequenc whi ch have.a | en about valen
isTGATBTE, st GRpin g ah e ont Prpador Ssibled & & For more
fedrb@euabiestdré @scomotatddnBifo itse0baatcest ﬂﬂfeg:nt batnples of c(DNA. In a
el ectrophoresis) and used as.the_ pool ucl ej c @%FQ%MQ
eikaryolt APtole mgohehilcridislens cisnacide SR 459 B?)B’P A
1s91§&h FHRAHA Ml@i{ié@ thrRfle,| FVDNE $nb o 18 de BanBdriptiel 8€ kHROR M A or
O representation in t he pool Of1$§é§JCU|ar resel ect ed

Selcwﬁfﬂ'laﬁd RNARRRNAEansgded fremghe do 4y interraediate.
cha rﬁﬁéx%bﬁﬁy@@&& Xﬁ%ﬁﬁ& EXRRIRET intd L SASRU L HuridHhS reverse

process involves ybridi ziing an oligonucl eotide probe
tratfseriptios reastipr. eRpaitoathy different RV A seciee detvicare prokiryelgs (haririae)

sy & 4 B0MiBed, h

o SR80 oLl RaRhyln Bl o e B el Do ed, hogever
ranildrh ptierspan thie aasédain hmrde ssbe enedligrad Ty pamarRIgan be ueddi ipreukaryots,
w}u§h thg\(/)e;g) bﬂ%ﬂ% ﬁAﬁﬁlatlema ﬁ@oo(lce%f 1&%1212 zgi}& fa%eelﬂ%gth grll;cgeagé:fhg S gnal
insdnkidy) Atk 1frbyess fitozpeehtes ﬂmgmeﬁetahaiogﬁyatW c:}l}bmmglly teactive group

nmessage fromits, pol yA+ ta | sol ating or
tof SRS it bR Y bt ehdiparire AR b Racton
(aRucHi ekt alp (2002)0BSnfriRE0df difftén tabalingestuessts @r two-channel high-

representatlon of the presel ected |gent|f|ed mRNA

qpéggglgcéoangg experiments. 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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Anal ysis The identified gene is typically identified by

conparing a genetic profile of the host cell expressing

t NO e¢UmiP nant protein or peptide to a genet PET/Py0eyRe90

of the host cell not 44 WD 211116/1114899
"bREEIUDP0O5 /M DRESDONd eigpalssemty tiiwidiztontsignalstrepiltiigefrom opon-

sp ng(%ég j :,f%rleo %?gﬁtlf%agthc%e r’F?g‘He%l %he lagcjﬂc-,ed 1(%3{1%44 hl?c%lcg GB8s and
coﬂfp@iﬁdnk@f@lﬁe dligemﬁﬂﬂoltldé !itﬁy (g the d}gomthoﬁdcepfobe(st mmhﬂobﬂs the

cell) to the ce t hat t
o PP ) e PR e R BT T TG RTS8 DY b BB b
is g hieﬁf\ﬁﬂpzf pécﬁlolﬁbhgdhgcﬁ@:ﬁi@m dc]:rﬁlﬁ{shngt the ahgmndbwt&le rplmifes bfhesent
e first ce and i dent| yl genes, the
éb@pqrrégs Thpogh OWPE‘HZ?GS“‘M%W@% e BNGse s Pich diigts
thén.ﬂﬁél@ @ﬁérfﬂ)i!@ re@ﬁﬁ§ Ut réhinih @ dedbley/ ﬁraﬂﬁﬁ%ﬂﬁ&ﬁﬁiﬁﬂ&ﬁn@&k&ﬁ@ then
two sa series of post-i nductl on tine

degafpis &8 ngélli’rpl’@ém@%ﬁ?ﬂ@ﬁ piabEsTe FraqyP&-1pavéect PRsh o5 5?%% hpmoed
fof M6 A§k&ﬁlbleméﬁta?g&fhebhgamae&me%heg Rfthé Stay, OF

post -1 nducti on sa s can be conpared wth i fferent

st r di ragother @Hpéoa*ﬁbr’f@e bepkground raductiohea PoRipr MBHMs A Verk from a
blég%lgﬁgga.ﬁlﬁ) Sn&i;edaw P g%ﬂ%ﬁeﬁﬁﬁéaréﬁg&ﬁmohé&ﬁble@tﬁes where the

or exanp en using a mcroarray using a
paited ordestc@dt spenific aoligouncldotidesngie yCO@Hﬂant%ﬁiéa@u rtegjorso rflanking

;

su%s &uen%@?}l tﬁerﬁ%é\gks&%g}p%e ee%g.?}{ §> t&%ﬁhé&%ﬁ&e%ﬁ@é ?E?@r%lreg g[tatggm?ay The

pdoacolﬁ gnybmmmbdameblmm ecids &t ireataf witheRNarecihsihigh fligests drmhpwidized
v.er sus the hos

B SR ShE  hEalE BB Wl SRR A i

sefr@modsbi i etnhavp adﬁrgtlmbout qqewhlenteto dmrrpgomﬂalﬂced by He pawell idemied

soage aFBICSE 4t Bon FBUndee  Neqsapacrd PHB B ST R

| mﬁmldsh@tm@ﬁtenﬂ@gdfne@mmadsm or the expr eSSI on of which is

i ncreased upon_expression of_ the rec ant .protein or

popth dBTd GPIg o BRkEIoEa] FOHCB FHENhGORILEY o Jedie gy e
repRSRtatibh Ciat ’ch@np&)fl & paleaiiirf hrebigede ided@fiddd @RNA ymydsehe.g.,

a gene is up-regul ated, a standard or " off' ratiaq i
messbiees [the e ChargeriFely Y S FIToR8 1 ﬂ%?aiﬁﬁwge R PSSt gavolves
hﬁ%ﬂfzﬁ&”ﬁa Bhgmﬁél&ﬁfats SprQJe hac iggédﬁwwnéh%y’i Qo A5S Prebadctd idwhilded

a particular assay. In general, any ratio of greater than
mRNfe eesase fithsherpend (afanpbr sBAHAS drsiypd) ko aghiolagicrleymple ddre
H. I.
PRI BURLS! vy B DS RSP A NS i
ccmmiﬂnmmm ThePoolorf hybridizadamleB, acssls isrpeated; WishRBa®% B whichdigests
b BB oS8R deoton, Rl Farhi nE o Sﬁgpﬁgmtlia%lyg tai.

Isblatimg dlfhmpﬁfﬁng (eegwlasmg ameotigh @l Tewtuabi) itehmdy ADehBNA. intke pool then
plfé%l%gsg%s ig?l lglﬁ%lgng[ﬁgl?c%% %%ng gea Fegsrgr%[% o) \Ac%' then g}ers]e%ec"flgd 1’der8f eH@fRNA
medsagecvel s of control genes or gene pr oduct S, such as
housekeeper genes. Step I11: Changing expressi on of the
|dent|f| ed conpensatory gene or gene product by 30
AB8REL tically nodifying the cell to provide a nodified
reconbi nant cell that achieves an increase in
r eCOffRI iREH e ek BypRoaly GRehlifl byP&dnkpatihy a @enehio lpkttild b fhe host
| denti fied Conpensatory Genes
cell expressing the recombinant protein or peptide to a genetic profile of the host cell not
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45 WO 211116/ 1114899 PCTI U 52005/ 1126390 The

conpensatory genes or gene products that are identified

i WOs30801#89Y . or honol ogous anal ogues, cof act oPEI/B$2005/026390

subunits thereof, are used to design strategies to
exrgmsahg malrd:opmbmanmrowh@r oeptidet dn deratier enhodinesatse the déaptibedsgene
to. %g?ﬁ ¢ : elg 1den{] Pec ommp%éﬁ%? ?gﬂeﬂ pcIﬁle 8%@% ?IEI} HB{ 1% to be mtc;fhﬁed
(tld;-asberhﬂs:eﬂ) ‘mahe bcél thsteitl wag modhésd @nms(tthaaﬁreﬁgueﬁs Tlpalldt:nttfuﬂ &etheyis
to. n constructs t ate r.essio Y
b P lu G v P e i BT Bhle Bog o een
andn@ii fyirgbne e merdgedeshatxprdshien bﬁ\embh fsi mﬂeagﬁhm t]mer segandeslli s

| t one putative protease ease- | | r ot
2 COPRGh GO Bre B RGF oruda bRk Ra iy cen B sBhfies A

seﬁB@%o@ﬁﬁﬂ&hoﬁ ﬁﬁlelfﬂﬁﬂ‘ kirhpledcan e R F&re@ @S pieSinéictibie diiple for
one foldi n% nodul at or, putative fo

dj nodul at or,
the §pBE FEHR Afemperak FERIFSSON FOTHe) OF BPTiED e SABHSS R BedomERid
wRIREkIR Bldins & thé §£iﬁé fiin€ Gofe NEhel Gonibaisddldah theQhrodgh the use of a
protease. In one enbodi ngnt, the identified gene or genes
campyien @Tegras gl as Cepetightne, Forcgkamplen avhen Spag f RICEHATay using a
8RR Qagpgghbtqgt%ﬁsﬁyl din BB %ﬁﬂﬁ&ﬂf&%ﬁﬁb a&%fe étQ@&H'tt) 'tl?edarﬂﬁr(?or

or genes ca e sélected fromhslV pA, clpB
e)@h‘pk a INA seqiesned)f Thel sppb idenstin canl then brecoareeled ﬁzftbefpkgrqwd and the
raib 8F 8R5ftendity BF OIS ﬁfq@e% ﬁ@{‘@ers&r}ﬁe holgn bt régsﬁl BERBoAbinant
genes is a foldin ator. In sone e
protbandri peptédt, gefoe therhogenpsssomrthbrecembiaant ebtéin orrp@tléhapmamdet
r ot S d
th mod%l*eﬁ&g& %%L&%otﬁee Feggrgglﬂ ﬁ%}s{‘lé?%g ehﬁu&b ?reﬁinlgsﬁéﬁu%@ The ratio
prodldest a fnleﬁsdreglﬁ ridendify the gerses dlaan alveupseeeteé dr fhearpiassid, ofoiipd is

111813%5,38 Hgon ergﬁorépgtﬁg gqggmﬁll%%gtaéot%% %ﬁ}‘}t‘p él(?fcog gg\l{l 1;1]12 38lcdif3h O the
hd3t edlled Ao RlRAbEAtiyn éfa ifertified peneoor di nat ed functi on such

th f
one BoBUINERe e Aens BARCPEt. GeEor ohitkt o0 eghsgaplified

Thélai oPRfatib Giblye @BRAH @B Vercombehd efedttsl dfi rackgamd riofselasogiated
eron that encodes for one aor nor eﬁ t eins with
wiih & PRHSUTAEEY 8 §TETAbrTEy BHtoIoh BB ITAAL DR/op e msaggements can

dég%ﬁﬁt@ Bn t,l}h» Paﬂ%%@ﬁ‘eg HReve) QariiioBE R eerPdsEiys batSredifelh ratio higher
I ator activi ty i ncl udi ng fol dases,

them Apfer mle Lher eSS morqtha 28s840qth then &, errege thagAtS or
mBfe thds brMER TR 5, tohﬁlomﬁ&n £6/ thore $ha#0s) blf fnsfé o 7, k6t Han 8,

expression or, |n |b|t|ng or renDV|ng | east one
opnordzed drmure thae 18 Abereiandidemanolel ¢stabhshicd hefémheprgeess,belwng

o SUBES LA I P o) PagERaCTE R Syl e

ragirpofdessisarf caitroégweeblemepmdﬁqmsmh a@ﬂlomebﬁee%tﬁnqsr otein. In
anot her 30 enbodi nent, the host cell is nodified by
inhibition of a pronoter for a protease or related
protein, Whl ch can be a natlve pronDter The gene

PCT / USZiﬁOﬁaé&Zﬁ&%mHlmm mmthﬁ@sdm,abaﬂgg o_rcs_eh@ t_tg_ses are

grouped into clans and fam lies. The
Identified Compensatory Genes
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famlies are groups of closely related functionally
simlar peptidases. Famlies are grouped by their
CHMBINYY14899 ype: S, serine; T, threonine; C, cHSTESAE/ 026390
aspartic; M netallo and U, unknown. Over 20 famlies

( deTint edmBinsatoS2 Bynesf ors gerien progness ethate atgaidentifiednn step ii), or

identified the el LR Bsdal ANFesictAstrapdies t
bR oyt S SRR U, B8 B8 B,
gertfichllgtrhatifyfthen cdli oreitheréniremnatecresier ek e sr knoek RugwRTepHen of

four of . t | ans {,SA, SB . ; j o
Ong; QL {PoTy iteplife e B, fi¥aens ?eﬁ‘é%‘gﬁsiﬂgm%fﬁ&é% i eah gso%ﬁib| gsed
to Adsidnh@ral¥giosphirtivutarigfto dedign omtstrmes enmprwlate Fvpressiqreoiex ams! &y

for this clan is the, archaean prgteasone beta conponent
teCB‘l“q“Iq‘iélst?BE? e a%cgﬁeﬁﬁﬁlﬂ‘ﬁfﬁ]are@,@% °he" pept i dases Egve
Phaﬁla&Iem ﬁfnﬁbﬁﬁin@enﬂ}lh@iﬂﬁbtﬁ[ed@né gp @énralg isﬁﬁ O}aasflom mltalﬁp;pmi@ﬂsasa
in ich the nucl eophile.is the su r rou .a ..
praispst-HFRIoleiTed PRIERIOT CAFUREHYoL 2 BFeas dR Qg Embgrmehtsy e idegtified
geifd 8NSerkPiOLCIAS Ml Bl Ro@MAb tputiiag Yoldak ahatiator, asfctor or
urther sub-divided into famlies, on th Ba3| s. of hhe ¢
subami 19if tacfeldingemestulaioreIp cerain FRPPHMER S F @Pﬂﬁ%“' iSERF 15 @ YRUpHO! 2
préi @l Al Sonk HoFhdnt €6 QienBBRRIEh 6 bene§ dhPdee Géedik, threonine,
streptopain (A O and the ubiquitin-specific peptidases
cy$t€1Q asiatt®) or ragtaligeneptidase. nfrpefeaybpeimeat. i igentifipd BgpetoEBRes can
i i e a cofactor
oo SPSARERSLIH Py HPE, A3 SRNPL e (g et Ao be 4 o
of a peppase - 1 ag@her)endodinsap dreiidentiBedyene Phedes BriA)ldEng tor. In

ase 10 o e ) . o
soff Fbpdificlyh s RRMALA B Beenli\annp LALAEL OIS Alpck i pRitein, o
folinsern peitidghirolys semerabrand skdisubds ondligsmerase.ofrespsme quebegiments,

AP T Eate 0 ROpLT LG B el SAPCIRUARE 0

t he BatteOdl RhdSaré GRpnizedhinahopesnis, whiohats gene ehistersdhitrappede the

serine peptidases and. which f.orm t.he .06t f \
protging ﬁPf§SS@¥>§W.P OHR SO mﬁ%& %6%{‘8‘6&%1? A° Eaé%liahﬁ%%@tai gg‘% Ao
ackly $hbRR:, REfE dBdaBnenf\Raidttifice getapie phrt dAsrespeodn. In a particular
vertebrate, fungal and retroviral or(ii%ifn have been oteins with
engdtedimaet, dhe ienfified REReIF A FR OPERT TR EWRIHE" € HdREY PRAR YR
préoefe REVHNSSNALE il BSbihARAJS: Bf anl BgerorA@iat vidodes Matore or more
nol ecul e 'in all exanpl es where the cat al g;tl C residues

priigine Wik dolding edpiptog activity ingledipioktesscheperanrs. Apf I E Sy ne
is believed to have as Asp and an Asn as its catalytic
dyad. 30 All or nobst aspartate peptidases are
epti dases. These enzynes have been assigned into
lﬁgﬁ%%rg (proteins which are evolutionary related), and
fur thehe sHbbdhMit 48 thelifNeQtid2 e HodSoell iom@@ifi¥d b reditify Beséssion
of their tertiary structure. Mtalloproteases are the 1
ofiripbibitaigwee reeovirtg atASE Qg DTS ffelyilﬁb“sgwmﬁr dtie ogificgfiqnipan also
beg%rrgorettﬂﬁlgor%%/rgﬁﬁgel ih &8mk dEBbdifdcRd. iR adRfaRd chlboliAREE the cell is

nzynes, ent cation, usually zinc, activates_ 47
mufiad by TEdtikASPESHAT PUSAVOBAB2BEBET ar HEOIRRIEANOITE o By pRother
e%lgcﬁgpn?en;:[fatk% hgsg c%el?]i Ehtﬂﬁéd]by R, ofH hrdfhoftt et d fngégéésor 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, du, Asp or Lys
and at | east one other residue is required for

C MBIYEG14399 whi ch may play an el ectrophillic rBEEUS205/026380
known netal | oprot eases, around half contain an HEXXH

ot iIh, theWNERORS Slabibese, phisidases rare reystpad linigr elppsi ands fandliess The

f: mghers ggara%rr% 3 P% close%rgﬁteﬁ%l?cuo&lf}% rﬂ%né%tﬁlaie;%ﬂ_%é@ &Bﬁﬂeﬁ by

thelie fcatalydc frgre: I$Etsaiﬂeoﬁr obreases @ scyatoieEBD thlartlw\mé,r mefaho ang U,

mg”%%f@ ? V?Y:}O Alﬁ%ﬂf,‘g?tﬁ& g{] dgﬁé rg)? Fffar{]}lg Ip]]f;]o ©35¢ ha e Ve been 1dentﬁ%d Shese

bd;ﬂgCﬁanli]@e dnt6 6Slaaibi €SA,8R] SC; SEaShydlr Sphaibthe batmfd;trectuﬂalr Ciilandty
is site,  possi.bl

ever fo n ause 't u
g o EotciopL T idibe s it B¢ KRR B Y iR SR S '€ and
SE)n ?h@bﬁlﬁ@p@ma@a@@re cil&aaiaezea ®plal tHRELEe AS3RPhiRd &dhyWttbniharf
have an unknown catal yti c nech nlsm as the rotein

thP grefusst enz@e.a dhe JEPes YR feli HushqEm i eth Arshpeans IEOéeasome beta
co‘nﬁa%héﬂt' S8 ThaM8p 1a§ﬁa &%%%Ehﬂlﬁﬁ) QysRfhe peﬁﬁragealhavmﬁfa@@ﬁa& thle@ilar
to

can adsor e surface of inclusion bodies and

ton@lyglg%@ﬂa?a@pmléase%gx Vhigh gregrelepphiflgiis the jsplphydrylegropp of a cysteine
rebiRhd! @Rtkine IS0 5% diRgEd Blob1ad Q_ﬂ(gteﬁﬂg%lﬁf 8t el f8tioneA el ),

pr ot eases o protease proteins here to inclusion
andfitiees semdividadieo @anhq@eon thebists of thetaschitpesure ok Hhep| catalytie dyadeor
tachnent. Proteases or protease proteins can al so be
classified as Aminopeptidases; Dipeptidases;
Di pefiei G copieips iltelsmiicantipaprin§€p calpdin (bt stegniopain (C10) and the
P ticd S,
utMéLF {11? F%églaﬁ(rg bg %%%sgff(gz%e ?% qr/hg t \évEI}II % ﬁl%ép PP df Arg cysteine
emclapdptidyspept | dases; Onegapepti dases; Serlne pr ot ei nases;

Cystein rotei ngse p Df O ases

pr ot(g1 Zjﬁ gontyps gl’e fagﬁlrﬁgs?ﬁ%ggnﬂ L %E%R%Irl\lﬁ{s %&ﬁ 1egmain

(), a1 @B@&nﬂ Rejadd €CEY)t D@k carynnehapd sptadeitief Heniyled by
nenbrane al anyl ani nopepti dase,

am no ti
the jadgrp &95 %gﬁﬁggn@‘ﬁﬂedase tri pepti de am nopepti dase,

prol (yltm CRRbMSRE M ifEaSies ofabeiaiy(C5RFoReEEYirtkes ehe @lkbilyatio/Ulp]
am no ti dase, X-pro am nopept |§ase, bacterial |eucyl

PIgERIed é ang shedbacterial oapph ATotsases S Hopept i dase, cl ostri di al
am nORLeFi0asi8s onl§¥f§1@§lﬁ{arr@i ﬁéﬂ)ﬁhas@'ﬂ@@ept i dase, | ysyl

am nopept i dase, am n%e pti dase, pt ophany

ani ridpe By gopi@ns FP@tMPQﬂWFS )nwb@bthaa%@ro blyt @P@é@ﬁf@& ferine
%ﬁﬁ&gpﬁﬂ @}ﬁgrm MU RORED b dBSRes B)nis Bapept i dases i ncl ude
peptidase, x-arg dipéptidase, x-nethyl-his

di pePensERand (aysontgnwewm@mcm@@e P@Fléasgﬂ u di pepti dase,

pr o- e gpt i e

Pon- A0 Bldcfitiascl & OuthRES | AHBE S Riiokicdl BEBh: 3% Cbcen
c}tbrqateptaddaﬁﬁeartauepﬁptldms ahe pe pamezﬂdweausb Asmregidues age thiedigands of the
cglélgtfag g3 S eo’lecaeplgp {%s gvthlegatﬁg %%tglgg }es dﬁgsoﬁdvg )f)een identifed,

¥
S e I NC
alchopgtpitilehyl onp@jrhl edaﬁﬁe is Ib,ehcd/leqb Eﬂtalvd yd Asﬂﬁmﬂlad A5 aé its catalytic dyad.

Aﬁ:n? Srg%l!t qséﬂa?epéeﬁ{lﬁg agsgegle %ﬁdopmt@g%ts i 'Jﬂ%/;[se %gx{‘? gt da iéf assigned info

clB@N(picibihs Wihibte Bé icd@e8nary fRlxtedyl @nd € Rtherlyib- cﬁl‘#flﬂ&nhtodfaﬁlﬂlea lagely
pepti dyl - di pept| dase b. Serine-type carboxypeptidases

Oli‘ﬂi’@lbén%ﬁao fithedifebiam stFHex car boxypept i dase, serine-type
D- al gefbh@rétedztd ROWPRBH dkRER of HBfoMOngh 1}l /ot AASIS with more
PCT/ U52005/ 026390 car boxypepti dase C, carboxypepti dase
than 3REamliesodentified ol Iythewsnryiegsyydivalent cation, usually zinc, activates

&
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car boxypepti dase a, carboxypeptidase B, |ysine(arginine)
car boxypepti dase, gly-X carboxypeptidase, al anine
cHDOWYPEYIP i dase, nur anoyl pent apepti de car boxPEEPINELSES0
car boxypeptidase h, glutamate carboxypepti dase, )
the avabroxypesplel Absemet] iomis deidyin tpdace Sy eaptinelacid ligands, usually three in
11%6&%%% %tsa?li%@'dy Qreﬁ%i@,l @fu,dAgﬂ & fﬁra?ﬂ@ XY RER L IBRE residue is
car boxypepti dase , henbriane’ pro-x - car boxypepti dase,
retiuited| fomgakalysis; whih bow e desephildia rflexyihbp kiepasmetalloproteases,

apept j das Lhcl lLam - ' . '
R N R Sl Te—
foas parttofl the aptal-tiadiag sjpy.r Digd HEAXJ mpapisi whseely lcommon, but can be

o B BB 5 P SRR ey s o v

orChikddaiy PRt foflas @art afthenylagibylte ab ahck@oRsipt indaserilySey itds an

protej nases include chynotrypsin, . chynotrypsin ¢, . :
wBhL Sl RIS i1 5 RTRLRS! B SN ABLE YRR i g, ossivy
bedhas Nivibul EBE A RPRIMHChIdBEQurcABAED By thisitidid Mbthoppstedsease,

gl utanyl , endopepti dase, cathepsin ﬁi coagul ation_factor

vi i alheqspiiflapestporiated ctithyclind; have ga Wi ‘iﬁ‘fa&ift&?lme"hamsm as the

pBlelIBRERIHARER site AR AN B ab@BRlsRE residaes RAVARAYEE] fRported.
plasma kallikrein, tissue kallikrein, pancreatic

el astaigin protetskb e OnarTd semadsorbde A TuERPLH ReBEE bodigs gnd may
Cdesir&OHB i g r Rdentified i
e e ey ifed proteius
capolbry groteasas, orcpyaishesnprateink albetordhpre igoimpluane bodies @ndihegse can be
; akl. ve- hway c3/c5 convertase,

]ngébgéggﬁ%ggmﬁ%%%%ggﬁﬁﬁh%ggﬁysyI endopept i dase, .

enddpetpisesiase pratgasgapmoteinsevhn  slenobrbi alassilied | &sucArhinopeptidases;

endopeptidase, .trynta larin kexi ) da) Sl
OGISRER! SRR PUBLET o R P Bl S
typ&1 d opdmtyipeistiiaseS§O, MEtalOcaptoagpaptidgyen dbiciattyre, @rlotxgpapti@ses;

ancreati c gndopeptidase pancreatic el astase ii, |GA:
O FRrr =S S BRI aeEe B tprih Awats Pacrpirs Hetate
pfé&[iﬁﬁééj&%teﬁ&%&ﬂfurﬂﬂiﬁb@ﬁbdﬁhﬂsm, senenogel ase, granzyne
A or cytotoxic T-]ynphocyte proteinase 1, granzynme B or
cyt o‘%%%@PBepﬁéﬂ-SF@%i%% Gtesol priBpepiidise %Fu%# iR aTh mgmbrane
alhiy® PaREMdpeptiia®d, GYdinANYAmiasstpR@RE, depéptild, aminopeptidase, prolyl

ol'i gopeptidase B, linmulus clotting factor c, limulus |
agingpaphIfigef HEwgh amijnopgatidasec Blytamh ghdnppgRtislase, grRyp| gninopeptidase,

bdcRRIRERION dnfitidheph@id, Sthbrdophi®i dtin a6 SBostridid Of@Mbgebidase,
flavirin. Cystelne proteinases _include catheFS|n B
cysesohialanylf frainapepEfsanlyayaiinopepiflaspakHp ENgeRPHPAsFntryptophanyl
.onai i N . cat hepsi . i H. 4
oAPRE1E82, By By 8 ROBSb il DRSS opepits
eyprBpeptiiasea mclude catih dipeptidasy, xpredpensideseIcmepivbbigwineptidase, cys-

cakl cai P i frujte ' S
o iR PR eGPl R R oBldhnc, Sty LipBO R, Mo dipeptidse
n@ngytaspecdpdipéptidases ot@dhamepedificdipeeid3e, pepbiane dipentidas; eta-

B,.gastri.csin..ch Si cat hepsi n neopent hesin, .. ..
SIpi PR o p RIEP IO PO 1925 ST TS PR B vy o ioeptiasl
pépidysaei, appgidyi-péptipapsiin dipepddyle peptidapeiis idibeptidyl-peptidase iv,
dig%gi@gf}lﬁ%ﬁlg%(%g Se%m?’ﬁ%@y’ ! h%éegggz?sg ?,pt%tlg%aifl}ﬂléﬁgggqs?] IL Peptidyl-dipeptidases
inSRAs Hﬁ?tﬂﬂfﬁ%&ﬂﬁdaser hadatebtidyaaRsidise BhBeA#OREP ShiBoxypeptidases

_acrocyl i ndropepsi n, polyporopepsi n, pycnoporopepsin, .
inglude alypasemalp rorx acarkeypEtidarsp eEnTitype ~ RaMrRoko rapepgicatidase,
cat hepsin e, barrierpepsin, bacterial 49 WO
211116/ 1114899 PCT/ U52005/ 02390 | eader peptidase |
pseudononapepsi n, plasnepsin.” Metall o proteinases include
atrolysin a,
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m crobi al col | agenase, |eucolysin, interstitial
col | agenase, neprilysin, envelysin, iga-specific
mMMBIPGEABpept | dase, procol | agen N-endopept i BEEES200512¢42¢
ol i gopepti dase, neurolysin, stronmelysin 1, nmeprin A
caxbomelbt[ciagaen - epafbpepitidase, Doept i ¥erallogesboxypeptidases  include
ogndo ent t acCi S I
el RerRERe, acrsnonarylRs, B Drsl AR MRk, vabX
caxba:cypbﬂamia;esl alaniatir earbwpmtldamcmumqylpewml%l Pﬂfgoxy})eptldase

et Rt e is COORER A FroR SR M Rrampyctrapepiae
cafBoxypeptidase aik )dsalznd-ammypdpyd;ase,, carb@uyEhidisn A2, membrane pro-x
eutero SI n r aI

ca 91‘36’)?% e, 6&1@8 owgﬁu{;]g? nc?a@ox% (_If 1das?I ¢S Id}ne%‘apeptldases

el étdylf‘ct‘ﬁhﬁbacj'fl%ﬁtﬁday@l ﬁbptl@;ﬂigﬂbfoﬁﬁaﬁdaﬁ@ mdigmtmhy]speptldase I, beta-
phiol'ysin, tripnerelysin

asmlfmpyé@sr%s Pk PR R T Y APURT e PO
g&‘fi}ﬁ&a ﬁ&h&#@S&rbox?p@ﬁ&Aséygarﬂna@wmcm&pe@hdase Nh@hiedinaylela

i dase, dact nardi | ysi I B,
NN oSG JEBOlEh, TRACR A Ge MG e
thI%Hl%F SZIOX fifbon 1A%b1 YA Blasrnnr hRtdpesaRsd facthinN QWha KR hprdteass,

i nc hermopsin and mul ticatal yti c endopept| dase
glgamyll esedopepiidass. negicpsinaSe coreuirtion | fagipe Jiian soaghlatipn Jpcler i,
cuéﬁﬁtﬁ f% 1&@% E&(%Dg R %%@H‘féc)(or% bdeh rﬁldpﬁb&fi@kﬂﬁ%‘eﬁeﬁ@ue

0gs Aspartic Peptidases A
kaumqmamarpeqatw delastask] ﬂaﬂmwe) @@sr@ssssagmaﬁ@pr@ﬁf@r riigy fhmase

‘coTnip 2hent | digh 8Ile ugfnrgg ?{%’?&%‘k{gﬁ[ ?t YB%}%H{ | qese él@é%lc%ﬁ&ﬁﬁﬁ&ﬁ’ent

oprot @l 'V prepil ept i'dase
paftanyl y:)/cR)Géﬁﬁath@e t W@ldnqmt efictor nl, Ténnspleraepbr ﬁﬂ@r urigfernative-
I dase pen ase e ci
RSB S BER I S PE EG sARSpao e M, g
en&@febﬁdldsé) Ma,f pnmieeny, vdnambar b3l 1e3¢3¢oandspepﬁﬁase wedaset echtelarin,

kG}:X]p'lg plﬁ)&t? %Ssgrgg}bpern B el {] ?@a;(’otlh %?:};ﬁ(r)l%? | o2 1tzftslégecntd8$ﬁ%§idase SO, T-

pIRRANIERN $66Va)r] SHdteiry € Panckdatie) Sﬁc&jpeptﬂlﬁd: E,I pincleatif elnstast iip AGA-
spggﬁc senzngoe?lfigp]éggga%e P[%iagg%l%gesrl %%t?\?’a%og Ve%(/)mtbeI neﬁﬁleptnlly%fj‘%ﬁlstm
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

Pvrrol i done- Renoval of pyroglutanyl groups carboxylate

p¥ 08EEES9P r om peptides in protein (ec 3.4. 19PGNUS2005/026390

catabolism C40 RXFO1968 i nvasi on-associ ated protein,
lepdsy peptidaerb Pectdamarapentit Piemrrsie dMsiale erainggpinciRie gz gein 2,

S -spe
n@%@%%}g%%l g%% ﬁ@dlfsﬁ?%t&t?(t{i:tgag ggl%bggl?ag%enggﬁlyglgf leelgsm 1ga g cific

nmle@nﬂgmpdasq,amomemxlﬂwdmpmw fimetaloligoneptidase, neurolysin,

ept
%Hi? ecHlp?I gfElgr a a%?lféﬁéloéjep% %r ot 8i e%%g]ig?q“ %ﬁg&gﬁﬁ%ﬁfﬁe
agbept, | doselyaimnd Zatmanlybmt gaailasey | agromapblygiop @ptuddiysin, Retmolysin,
SEPTIENE N A T ————
nfe&ﬁbém@)pdﬁﬁmalﬂf&trmy aﬂhgéﬂﬂkeafgelatTMSalB d?iBlﬁhz&ﬁB/@m saccharolysin,

0 4.24. dope tlda
Bleeslffo. GG ABVER B ARV Ip s B g & atalsin B
a@h&l}@ﬁﬂ, Woiri€lysih! Skbefldin, Sbsthedfasin, C{btiﬂniotyymp Qi@hio(}‘smpftnmerelysm L

%qlator nmol ecul es ?nd nmenbr gne ? I ns, east ..

erelysin II; mucrolysin, pitrilysm, msulysin, O- sya ogly coprotem ndopeptidase,
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 II 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 (cc

3.

4. 24. 40)

3O 246/M@§9 RXFO1590 Serralysin (cc

RXF04500 Serralysin (ec

3. 4. 24. ADGT/RRBEGAISE0

ysin (cc 3 4 24 40) RXF02796 Serralysin (cc
Qysteinz Pentidasesn 4 ( ar boxypept i dasé A family) _RXF09091
Zi nC-@l&f@Q@ﬂﬁﬁ&lﬁ sOI@miy)SOr (CC 3[4 . 17.-) M6
\PltrlLycl RXE03441 Coenzyne lpgg-—synthesis
protlein F Wm ]i?l th‘jneRXFmgl B zi ng erJ’i“?)‘tab‘&fé’é“’%lE"émyl groups
3.4.|99.-) | RXFO019] L&rmxﬂmepepaﬁzeas ( cc | Zorh pSfides)in prR¥n03699
orogessi ng PeL) diaga g 3 124100 MR dhererl
bact|&40al [nutrition. ami nopept [ Jla:::e cc 3 4 11 \1) ”I:/ES
RXFO7879 ARR&H 1%k m@é&io&l‘é&éﬁéﬂtéd“‘db P CeT 342 e
RXFQ0811 $ucci nyl { di am nopi nel ate
protem P60
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.-)
M41 (FtsH endopeptidase family)
RXF05400 | Cell division protein Proposed role in proteolytic
ftsH (ec 3.4.24.-) quality control of regulatory
molecules and membrane
proteins, in yeast.
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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 famil

Y)

RXF03441

Coenzyme pqq
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

RXF(07879

Aspartyl
aminopeptidase (ec
3.4.11.21)

M20

RXF00811

Succinyl-

diaminopimelate

dapE

desuccinylase (ec
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3 A T I8 R4 bY 20 A dpRpRs00 [Xaa- Hro Tnvolved in
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Heai shock proteiln Hﬁ,ﬁ ecRXF05081 Zi nc netal |l oprotease
(cc|3.4.21. -) Mo TS pF ot ease [fanilly) RXF04692
Menbrane | net al | grdlt’ddse Serine Pepti dases Sl
[ ~ln + H | A\ D\ EA-4-O-0 " z -
(CrynotTy 48R Y _ﬁ%ﬁﬁéga) roredase do (Cc 3. 4. Z.J..
RXFD7210 pr ot ease dqdy cc 3.4.21.- S8 |(subtilisin famly)
RXFD6755 [serine pragidegekolgseéec 3.14. 21 .|-) RXF08517 serine
protease (cc 3.4.|13s51)4 RXF08627 extriacel | ular serine
protease (cc 3. 4.121 _-) RXF06281 ExtraceHular—sert-nre—
" | M28 (aminopeptidase Y family)
RXF03488 | Alkaline phosphatase
isozyme conversion
protein precursor (ec
3.4.11.5)
M42 (glutamyl aminopeptidase family)
RXF05615 | Deblocking
aminopeptidase (ec
3.4.11.)
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
RXF04693 | Methionine Probable role in cotranslational
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M48 (Ste24 endopeptidase family)

RXF05137

Heat shock protein
HtpX

RXF05081

Zinc metalloprotease
(ec 3.4.24.-)

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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53) S24 (LexA

II‘ amLy) R)(F004419 L ridase @pﬁ 4gsor cc 3. 4. ?1. 88) _ IRXFO3397
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pepti des from 3. ‘gil 89) secretped prpteins. S33 RXF05236
Prol ISQ@prhE‘] (ﬂ@&ﬁ,pﬁdag@ﬁﬁﬂﬂl p3 (cc| 3.4.11.5) RXF04802
Prolline i pentidase pipl (ccl3 4 11 5Y RXEN4808

Pr olli nei m ROPEOV] HASERBH S (cc B.4.10.5) S41 (Cterninal
orogessi ny pepLi dseal fam y) 005D Tail - spec {1 ¢

Ceols . 20 IRl 1 70 poni bi 111 b oyl abe oo pact2
3. 5| B11M-ARN-AG39boRgaptbdabd An acyl ase|ii (cc pacBl

3. 5. }an]%)) S49 (protease |V fam |y) RXF06993 possible
protieas ohb

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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Shodk. 7| [omvas bl oo P om 1Y)  RxF0342
Gamfe- ggfl gl ut ahi/qef?’ggbﬁéptl dase (cc 2.3.2.2)
RXFU43 4. m;y)ggt 2 glutanyl trpnspeptidase (ec
2.312.2) Unclassified Peptidases! U32 RXFOO428 protease
(cc |3. 4. - Rf(FO%ﬂ(%DE?E‘éfGFﬁ?SB‘Féeﬁse ec 3/4.-.-) Ue1
RXFQ4715 Mur anoyl { 2&.eag®pt | de car boxypepti dase (cc
2 A4 117 12 LI62 RN n/lﬂl I') nrn a-n -...-vhl\ Tha—brad+et ~f
Che |PrbA_ GBREC 0] ELERdATERT S=6ol | 1) f hei 11 tat e ES“‘ -
secrieti onTof the pd#PbBHtic pept{de microcin B 17
YA T VSN S A
RXF01181 | Signal peptidase I (ec Cleaves signal peptides from
3.4.21.89) secreted proteins.
S33
RXF05236 | Proline iminopeptidase | pip3
(ec 3.4.11.5)
RXF04802 | Proline iminopeptidase | pipl
(ec 3.4.11.5)
RXF04808 | Proline iminopeptidase | pip2
(ec3.4.11.5)
S41 (C-terminal processing peptidase
family)
RXF06586 | Tail-specific protease
(ec3.4.21.-)
RXF01037 | Tail-specific protease
(ec3.4.21.-)
S45
RXF07170 | Penicillin acylase (ec | pacB2
3.5.1.11)
RXF06399 | Penicillin acylase ii (ec | pacBI
3.5.1.11)
S49 (protease IV family)
RXF06993 | possible protease sohb
(ec3.4.-.-)
RXF01418 | protease iv (ec 3.4.-.-)
S58 (DmpA aminopeptidase family)
RXF06308 | D-aminopeptidase (ec
3.4.11.19)
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met al | opfr ot ease 4:) ertain.r. .
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ACD T E‘thf& g, ﬂl]l AP fdases A24A AZ24. 001
ty 3ggrg\3 I‘a'éuébl %uln,] pept | a%e Ht pN et pN protein (plasmd

p0157)) [RIFQYR |t§qvenat \/ pr epi I i rggﬁepltl dase 1 (Cote co)P

pr ot ei n)| A24. 001 gl,y[ggylﬁa\,{sﬂgﬁﬁggel in peptidase 1 (Hof D
hof D/ hopY hopO pr ot e QE 003 type IV prepilin
pepti dasg 2 (HopBchophHP Cs4188 protein) A24 family A24A

unassi g)nemmﬂpfm deses- pppA/ ORF [Fg10 | unassi gned (ORF_F310
pr ot ein

glutamyltranspeptidase
(ec2.3.2.2)
Unclassified Peptidases
U32
RXF00428 | protease (ec 3.4.-.-)
RXF02151 | protease (ec 3.4.-.-)
U6l
RXF04715 | Muramoyltetrapeptide
carboxypeptidase (ec
3.4.17.13)
U62
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 | TldD 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 A24A unassigned peptidases | pilU
unassigned | (PilU protein (plasmid R721))
A24 family A24A unassigned peptidases | bfpP/bfpG
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(bacterj a) pepAl xerB |ML7.004 PepB am nopepti dase
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M2SC M2B. 005 | AMSHERS p@’nﬁr I&E@@ iap M2 MA2 family M42
unassi gned peptuglases |yhmfB 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/B
protein)
C39 family C39 unassigned peptidases mchF/MCLB
unassigned | (microcin H47 secretion protein
MchF)
C56 C56 family C56 unassigned peptidases yhbo
unassigned | (YhbO protein)
Cs56 family C56 unassigned peptidases c4536
unassigned | (c4536 protein)
Metallopeptid | M1 MO01.005 | alanyl aminopeptidase pepN
ases (proteobacteria)
M3A | M03.004 | oligopeptidase A priC/opdA
M03.005 | peptidyl-dipeptidase Dcp dep/Z2160/ECS21
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prot ei n | %% UMABH ECEHP ropiddaseVibpprytein) yibP
pert ci T m=bi g PTOT RlofnfiyasiE PR EEEES 28 hA
(penicillin-bifn %g protein ggﬁ-GB) 12- 511. 008 e
peni ci | i n- bi r|dinasgigpedt pplidSetACRA pBAginE12 fani lly 512
tasstgneg 4 W' C2432 rgned—(tc2452r TTT)
S12 fam W“%& 1\Gnaﬂ\s& ghe P%peengt#)%ggéesg vai H C0480 HipX
unassi gned ( YdiN#§r ot el mjbfB1is A3 0eksiBredl a- D- Al |&¥GGG/C3521
pepti dase C dacB/ ECs4061 .(32
unassigned | peptidases
M48 subfamily M48B unassigned YFGC/C3011
unassigned | peptidases
M48 subfamily M48B unassigned YegG/Z4280/ECS
unassigned | peptidases (Y ggG protein) 3811
M48 subfamily M48B unassigned yeal/C1047/2125
unassigned | peptidases (YcaL protein) 5/ECS0992
MS50A | M50.004 | YaeL protease (YAEL protein) ecfE/YAEL/B0176/
Z0187/ECS0178/C
0213
M52 M52.001 | HybD endopeptidase (HybD protein) | hybD/ECS3878
M52.002 | HyaD endopeptidase (HyaD protein) | hyaD
M52.003 | Hycl endopeptidase (Hycl protein) hycl/C3277
Serine S1B S01.260 B1598 endopeptidase b1598
Peptidases
S1C S01.273 protease Do htrA/degP
S01274 | DegQ hhoA/degQ/ECS41
07/Z4593
S01.275 DegS hhoB/deg$S
S6 S06.002 EspP g.p. (Escherichia coli) espP/pssA
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WO 21111611114899 PCTIU 5 211115 /11 2 6 3 911 Sl14
514. 001 endopeptidase Cp (type 1) clpP/ lopP/ ECS049 1
SWO 70861914899 S14 unassi gned pepti dases Z0967/ ECBOBRE005/026390

unassi gned ( EUs{g4d3 pr JTQCiSﬁb})ti&%bé(Es@ﬁErtc%ia%ok)‘* TR assh/Eaed
pepti dases HOQ22l Z21121ECS "unassi gned (ECs2960 [protéin)
29601 L34 S16 §16. 001 Ioﬂmtﬂ_ﬂat ease don/deg/ E00493 S16
Tam Ty $16 unassegned PR IIasEs A A430m EC5 <0393
unassi gned (E %?838 pr tgei%lsne;a %§8(§% fam | vj Si6 | °
unassi gned pept30d48és ¢RGShdopepiadssdi gned (cl 091 prsat ei n)
S24—524 661 TrenT; —exAtLexAprotetr)—texAlexit
524. 003 | UmuD p?gé’@ubﬁ 55568 tfaﬁyepr otein u; nuD/|C1631 S26
S26A 526. 001 gisgeabs pepPicdaspeptidabl@hiyta fiexmbri) | she/pic
plasm-d-transter—protefn (TraF trakprotein) 533 533
fam |y $33 unds¥i gned pEptivPeImassignetpeiidssey / z4 e
unassi gned ( Bi|QiHaRR{cAtE] (BhtAY] 255 S41A S41. 001
C-term mal prgcessing protease- prc/tsp/ ECS2540/
72877/ 1 2239 |S#5 545. pEmikySeivepssigned pspidssease pradéift sor
pac S491549. 001, prpLEASR 08 iPRA) ECS2472// C 21770
249, 002 1sohB endopepti dase sohB/ ECS1844/ 72 538/ /|C1737
S51 551,001 di|pépt i dasefamilydornssingbeptidases y SH4espC
unassi gned pegt| C signed (c0741 protein)
S54 fanill y s54t‘%‘g§§§|§dq 1@%6%83#%1 ases gl pG CA201/|/ 7478
unassi gned ( gl|y®er ophosfahalysSodmhysinedyeapédesps 41 ECH2H6 7
Threoni ne T1B|TO1l. 006 —%1V cog%%nent of Hs1lUV pegpti dase
hsl V Pepti dases"a3SNY pEBE? L4800 PCT! US200S/ 026390
S6 family S6 unassigned peptidases
unassigned
S8A S8 subfamily S8A unassigned peptidases
unassigned
S9A S09.010 oligopeptidase B ptrB
S09.010 oligopeptidase B ptrB/C2255
S9X S9 family S9 unassigned peptidases YFHR/C3060/b25
unassigned | 34/73802
S11 S11.002 murein-DD-endopeptidase pbpG
S11.003 penicillin-binding protein 6 dacC/Z1066/ECS0
919
S11.003 penicillin-binding protein 6 dacD/phsE/ECs28
(penicillin-binding protein pbp-6B) 12
S11.003 penicillin-binding protein 6 dacA
S12 S12 family S12 unassigned peptidases c2452
unassigned | (c2452 protein)
S12 family S12 unassigned peptidases yaiH/C0480
unassigned | (YaiH protein)
S13 $13.001 D-Ala-D-Ala peptidase C dacB/ECs4061
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T2 T02.002 asparagi nase ybi K/ Z1051in/C09 13 T3 T03.001

gamma- gl ut anyl transferase 1 ggt/ C4236
53D DOs01399 er mi nal

(bacterial) S41A
proceSS| ng protease-1 prc/beHIRCEA3)

Z28TTIT13E8Y TIMEb@SST [ {fthdRd rerm IpP/lopFP/ECS049
endopept i dase | nepA/ ECs 321%)’% Pepﬂt) aggs 2874 U3 Cf US%
unassi gned fam |y U32 | unassi gned peptidases (\(deP
[J[U'te!” UJL | Jlly U3 h VA
unassi g hed ig& pr ot eLfatﬁﬂ%?z ?ﬁ!ﬁé‘l?ﬁéﬁ%&g U?]%;SI agn %WE@S{)&Z9
pepti dases u&@gﬂeﬂ/ Z(ZEESSO&Ma:wmghed (thU pr ot/ ei n)
10/ AN A0 l IRIE 1 INLE il oAl £ s | v, LIDE - e~
LI COoOFvVOT UoJY J uua Il
pepti dages U3% Spglm 'y L%%M ﬁl‘é aéﬂ%%?dﬁ)g%tfc}aﬁegs es %@Zgg%lJZ/ECS
unassi ghed ( ECadf#igngar p@@sﬂ@ﬁotﬂﬂcﬁahmg 001 Lit pr &tzeay_eszz
%Escher chi-a rnlf\ Uell U1 004 rn_l_rnrmyl tetrap 7
car boxy o%}ﬁ i 488400061 flﬁPrPTOVaﬁ%l unassi gned pem ?i%@aé'éECSM%
NCCF unassi gnedi§ MeCF pfaﬁﬁl SMg ubRAhd Deptilihsddl CT g GiB/Z1305/ECS]
process|{ng peptidase ﬂ 002 m crocCi n-proces
pepti dase 2 t [ dmysEEax1IECSIPE mesinndopept i dase IQ 32
(Escher T aW]W% fddi 276
3 911 foli) 7 § ¢
unassigned | (c1091 protein)
S24 S24.001 repressor LexA (LexA protein) lexA/exrA
S24.003 UmuD protein
S24.003 UmuD protein umuD/C1631
S26 S26A S26.001 signal peptidase I
S26.014 traF plasmid-transfer protein (TraF traF
protein)
S33 S33 family S33 unassigned peptidases bioH/C4189//Z476
unassigned | (BioH protein) 7/ECS4255
S41A | S41.001 C-terminal processing protease-1 pre/tsp/ECS2540/
Z2877//C2239
S45 S45.001 penicillin G acylase precursor pac
S49 S49.001 protease IV sppA/ECs2472//C
2170
S49.002 sohB endopeptidase SohB/ECS1844/Z22
538//C1737
S51 S51.001 dipeptidase E pepE
S54 S54 family S54 unassigned peptidases c0741
unassigned | (c0741 protein)
S54 family S54 unassigned peptidases glpG/C4201//Z478
unassigned | (glycerophosphate dehydrogenase) 4/ECS54267
Threonine T1B T01.006 HslV component of HsIUV peptidase | AslV
Peptidases
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US20051 026390 C12 C12. 007
YUH1 vuhl

bl eomyci n hydrol ase (yeast

?an’ﬁfj)J'UBZ
ufyssigaede
Crfidgpt {30r

protein)

U32

unassigned

family U32 unassigned peptidases
(YegQ protein)

yegQ/C2611

U32

unassigned

family U32 unassigned peptidases
(YhbU protein)

YHBU/C3911/Z45
19/ECS4039

U35

U35 unassigned

family U35
unassigned

peptidases

U35

unassigned

family U35 unassigned peptidases
(ECs4973 protein)

ECs4973

U49

U49.001

Lit protease
(Escherichia coli)

vel

U61.001

muramoyl-
tetrapeptide
carboxypeptidase

Ueél

unassigned

family U61 unassigned peptidases
(MccF protein)

mecF

Ue62

U62.001

microcin-
processing

peptidase 1

U62.002

microcin-processing peptidase 2

tldD/ECs4117

M9G.035

endopeptidase ECP 32 (Escherichia
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gl ycosyl phosphatidylinositol :protein C13 C13. 005
transam dase d9798.2 C19 C19. 002 Ubpl ubi quitinpeptidase
uBM§1 20@1@ 48303 Ubp2 ubi quitin peptidase ubp2 CROI/DLOIREFI0

ubr quitl n pepiidase ubp3y CI9. 005 Doad ubriquitif

peptidase DOAL C19 006 TJbp5 ubiquitin peptidase ubp5
UBP6 ( Saccharomnmyces cerevi Si ae) C19. 079 ( YFRA OW pr ot ei n)

Cert el of @rge}eVlsx)g; BribRaRSs Q%das es C19. UPW
L186W protein I\%I &? ch 9 unassi gned
pepti dases C19. UPW ( UBP9) Gbpl@ C f anily Cl9 unassigned
CladiCPUT UaSEF padfly PG YBUGR fidlk oHhblos FaGtae CI9
unassigned peptjdases (19 llP\AL( YBROL3Cpr oLel n)
ASPUBPlZlYBRQ)SSC fani |y Q19 unassi gned pepti dases
PepfidiRésqui ti NAagar bpxyrdier Nivaaderpbysdhr ol ase UBP16/ YPLOZ2W
C19UPW 16) LPEN2W f amilly C10-unassignedpeptidases—
YMR304W | C19. UPN1(OBRIC4dMhpopebsai n) ynP952. 06 ﬁdﬁv/}yb’oﬁl9
UHaS%L n_n_arr' pe_nj- aASesS \'I\ID')')Q\I\V f‘10 1 ID\AI(\[I\IP’)')B)VA e} ”/
~ ynP959. 05| fam WE ARy ! yned pepti dases C19 %ﬁ\sllv
(UBP7) ubp7 fapAdn03CL9 yupssassl gned pept | dases CLBkd2PW
—(u'nP].S) uwﬁi 3 H a L,Tuaf o pll‘pr‘IIcllC Y%A
C44. 971 ai not rAnsfer ase}}]ﬁ "licosani ne-fruct ose- 6 phosphat e
am notransferasg (gl ucdsam ne C44.971 YPS7/D9476.8/
fruct ose- 6- phosphgtgp@m fﬁ{%i‘i}f %@\W}Dtﬂgﬁb CAByA##o801
U pl endo anl dhse YPLOR Ulp2_ endopepti dase
(Snt4p pr ﬂb i n)| SMr4 66°am11y Al unassigned peptidases
A01.UPW | (YIR039C protein) YIR039C
Ty3 transposon (Saccharomyces
cerevisiae) endopeptidase POL3/TY3-2 orfB/
A2D A02.022 | (retrotransposon Ty3-1) TY3B
Ty1 transposon (Saccharomyces
cerevisiae) endopeptidase (transposon
All1B | A11.003 Ty1-17 protein B) IyiB
Tyl transposon (Saccharomyces
cerevisiae) endopeptidase (transposon
A11.003 Ty1 protein B) TyiB
Tyl transposon (Saccharomyces
cerevisiae) endopeptidase (transposon
A11.003 Tyl protein B) TyIB
family A11 unassigned peptidases
Al11X | A11.UPW | (retrotransposon Ty4)
YKT.100c protein (Saccharomyces
A22B | A22.008 | cerevisiae) YKL100c
Cysteine
Peptid’ases CiB C01.085 bleomycin hydrolase (yeast) GALG6/YCP1/LAP3
YMRI154C/Cpll/
C2 C02.008 | calpain-7 Riml13
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WO 2006/ 014899 PCT! US20051 026390 C50 C50. 001 separase
ESPI | YGROO8C AT pepti dase (Saccharomyces C54 C54. 001

Cc B RDENHY Apg4d/ Aut 2  YDR533C g. p.

( Sacchar oR§EESR0EHB6390

C56. 004 cérmayi s aez)oo‘x’DRS&&ﬁnEﬁmcﬁol% YUHEM | y C56yuh]
unaSSJ;_gnecl pept dases \‘ lll')\AIlVﬁ) 2QMAL ot I “) YPL28 G 5
fam |y C56 unassigned pe%¥°°%¥£ Sg ] @%\&;\/ 91 C
protein) YORIQLCCIFME3/ |YiRemidge 134 134. 001 d9798.2
sacchal opRIST TBI Rt O CopYRR it Ak LoPepT T UaSEs T
MD1. 006 ApeZ2” am nopept | gértyil Vge'gp? MD1.007 Aaﬁdl '
ami nopept i/dase AN 003N01U‘@@Pblﬂbampepﬁ¢ﬁ%opeptl da$émin1. 017
YIiTi7—g.p. |[(Sacc QEWCGSU[(&,@E@%[H% fida¥d 1137C T agpgsy M
unassi gned peptidases N\ UPW (yn1045w prot ein)}tynl045w
MBA MD3. 003 sactRat Py s| PoadHbintitnesstidass i t ochomdior]
inter nedi at € pepolJdase uM@ﬁ&;Mﬁda@@? AXi I pe=pbp5dase
axil ML6.1008 St e23 pep idase sta23 . cuh NL-6A
unassi gned pept i dases M Wﬁ\a"fl?)af?“i‘YCﬁrcSrf"@%‘? orfI
mi t ochondrli al p! OLeE7S ng(YWﬁpIQVdas‘elnMLGB ML6. 003 yfr010w
hot n el ot o) Bt
peta—SHoutHt \U,La) A& II 3,4 |
unassi gned pept i dases I\/Ilfé IME)W “@SS%%%M otein
YDR430C  gubf ami Cy9-NPWECYBRASEY gretsth) pept i dases Mi@%. 1ot
(YO-698Cqroterm) Yw%l&'ti%ﬁs@,&%d'p@ﬁnd%me&l ng
pepti dase [IML6X ML6. 971 hon-pepti dase al pha subuni 2
(al pha) ndst/ nai £39-URFRUBBRIAN (ubi qui nol ML6. 9742P?
cygocnr ONMY C requctase [Camay 0IDindisiEnal)peptidasdé cor 2/ ger 2
ML8 ML8. 001 anno ' | /l.ap4d M S. UPW fiami ML8
unassi gned pept i gjzgét%a)-&%%e roteif) Whichc
family C19 unassigned peptidases
C19.UPW | (YBRO58C protein) UBP12/YBRO58C
family C19 unassigned peptidases
(ubiquitin carboxy-terminal hydrolase | UBP16/YPLO72W/
C19.UPW | 16) LPF12W
family C19 unassigned peptidases YMR304W/
C19.UPW | (YMR304W protein) ym9952.06
family C19 unassigned peptidases YMR223W/
C19.UPW | (YMR223W protein) ym9959.05
family C19 unassigned peptidases
C19.UPW | (UBP7) ubp7
family C19 unassigned peptidases
C19.UPW | (UBP13) ubpl3
glucosamine-fructose-6-phosphate
C44 C44.971 aminotransferase
glucosamine-fructose-6-phosphate
aminotransferase (glucosamine-
C44.971 fructose-6-phosphate aminotransferase) | gfal
C48 C48.001 | Ulpl endopeptidase YPL020c
C48.005 Ulp2 endopeptidase (Smtdp protein) SMT4
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(YHRL 13W p

rot ein)

M2OA 1\ 120. 005 cytosol i c nonspecific dipeptidase YFR044C
MAIRNMO483902 d y- X car boxypeptl dase cpsl / cps PG/VSZROS/026390

Car Doxypep rdase seud gene,; deduced from nucteptid
sequence byCHOE! || Q0-0AbE262Parasavp0. 002 MEROPS) AOEl@%’J/YGRO%C
Memame- AAD[L 7 pepf | dase I\M‘d&’% tHdEhS (JaddhiiemPles Pr OT I N)
YKRO38C fp &'y E&iobgacm pepti dases M22. UPW %23' Z
protein) Q \ 68! “W& hi onyl ani nopept i KH&&Y
mapl  M24. D02 net hi onyl |aDRIeEH.i(Shadarodyyds|l O91c) M24B
M24. 009 an pit 5% Pl_YLLO29w am nopepti dasge
honol ogue !\Egﬂo ¢ $E§O 8T protein) YERO78C _subf @5%6’/1)9719'36
M24B unass| gned pept| dag denilVIss URBgVERPOBWSpr ot i n) )
froo6w MBA M28. 8Q%pam | neReRbIARE,) Y ape3 MemangsAA063
peptidase [(YDRA15c MPE NP8, 006 protein) YDRA15c| MPEX
MR8. 974 gl it ami nyl cycl adanilyrlR0 pgesienpdpaplidasaps upassi gned
pepti dases| M28. URWe([UBR( (Mwlgtpﬁﬁi% YBRO74W Af g)%jgggm
il .
agf 3/ytal 0] M41./003 m AAA protease (RCAL protein PABAMR”"C/
rcal /ytal 2| 13w 1. (QB40G1- A/\Aacp]iaﬁipe;ﬁﬁlen}ydmel [ ytal |/ oslsoli#8A
4B~ OQ% St "Z'f efdepentidase StE24 o) Orat—endopepti "“"L
Metlopenitpshy BLs Al Wi | OPF TEFRRERSe) (vkroB7q o‘ipel n)
} KROB7CI YKRA07  INM@L.00RO.| 0G4 einipenpptidesel - pept i dase| 447
YOLOS7W S UPWiadoh Y TS inassh Bt peptidase
RENLL/ PRI | NBTA NS, 001 Po pept | dase YFROQ4W
.| M01.017 | Yin7 g.p. (Saccha;romyces cerevisiae) | yill37C
family M1 unassigned peptidases
MO1.UPW | (ynl045w protein) ynl045w
M3A | M03.003 | saccharolysin prdl
M03.006 | mitochondrial intermediate peptidase MIPI
M16A | M16.007 | Axll peptidase axll
M16.008 | Ste23 peptidase ste23
subfamily M16A unassigned peptidases
M16.UPA | (orfl protein) orfl
mitochondrial processing peptidase
M16B | M16.003 | beta-subunit (beta) mas1/mifl
subfamily M16C unassigned peptidases
M16C | M16.UPC | (YDR430C protein) YDR430C
subfamily M16C unassigned peptidases
M16.UPC [ (YOL098C protein) YOL098C
mitochondrial processing peptidase ,
M16X | M16.971 | non-peptidase alpha subunit (alpha) mas2/mif2
UCR2_HUMAN (ubiquinol-
M16.974 | cytochrome c reductase core protein 2) | ucr2/cor2/gcr2
M18 M18.001 [ aminopeptidase I apel/lap4
M18.UPW | family M18 unassigned peptidases YHRII3W
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domai n netal |l oenzyne YDL216c/ D0888 26S proteasone
NWO ARTPHLI M67. 973 regul atory subunit 7 RPN31IMIRRENEG/026390

Nmal 11 endppeptijdase ( SIGeARI By aeesm el EVI Si ae) Serine
Pepti dases| S1C 501. 434 ([YNL123W protein) ynl123w S8A
508. 052 cerm()&l MPO.6Dls | SyodoBEhdnypesiBédibdpadse gned| yrRro44C
pept dasesl SO PA /V§P\_ nrot-eln) YSPR subfam ! r S8A
unassi gned IE‘ZE'F. RS STOPRTPYERBIEH ot ei n)  VICRELE
S8B 508. 07D kexi|n kex2 @BXE&Bm@ﬁ@udhs@@mld@yﬂe
am nopeptifdase A stel 3/ y%e(%lce%g?% n%ecﬁldé’ fd, A i 110, 40E264,
am nopepti dase B (fungug) ¥ una
pept i dases| S9X CO@ZW(MMW pr ot ei n) YNLBZOVIA@JGO
S10. 001 car boxypepti oas M%n fn@‘AAO%épHd&ée kex
car boxypepti dasg kexl| (3/ 10 unassi gned pepti dases
S10. UPW ( YBYEZ39WN#%8i 1 )(Y% 38QoMreind16 516. 002 A WR03SC
endopeptidase Tgn/ pi m marﬁ]gmmgsglgﬂedﬁépﬁggsegrermr ane
pr ot ease SP6A 523\492%3%& %(émlzn’% m tochondrial i naRe]r7
menbr ane pr ot eas q *p2 si gnal ase
(eukaryote 1\424AkD&2481%B Eﬁﬁnoajﬂ@nmbmomt wel | S&&JUPW
fa“i i y 830 ui"la%% 2 Iﬁ,]ehl nalamlmmn 1VI'\D1 ')Er‘ (adpks] I ID\I\I
fanily S33| unassi qni‘cdé" pept | dasés r 25C |PERTI
protei n (SpMa#hr didAes ‘>5131!1n8®11t1@6):7l’lcer evi seae) (YIGIRMN
protein)  YCRIO-W —S59 5% gmh)lyﬂe TG EROR T45 Nup 145
Thr eoni ne Pepti dases TlA T01. 010 proteasone catal ytic
subunit 1 pre3 M24.0 (YERO78C protein) ER078C
subfamily M24B unassigned peptidases
M24.UPB | (YFROO6W protein) yfr006w
M28A | M28.001 | aminopeptidase Y ape3
Mername-AA063 peptidase (YDR415¢
M28E | M28.006 | protein) YDR415¢
M28X | M28.974 | glutaminyl cyclase YFROI18C
family M28 unassigned peptidases
M28.UPW | (YBRO74W protein) YBRO74W
Afg3 g.p. (Saccharomyces cerevisiae)
M41 M41.002 | (AGF3 protein) agf3/ivtal0
M41.003 | m-AAA protease (RCA1 protein) reallytal2
M41.004 | i-AAA protease ymel/ytal 1/osdl
M48A | M48.001 | Ste24 endopeptidase STE24
Omal endopeptidase (Saccharomyces
M48B | M48.018 | cerevisiae) (YKRO87C protein) YKR087C/YKR407
M49 M49.001 | dipeptidyl-peptidase III YOLO57W
MA49.UPW | family M49 unassigned peptidases
RPNI11/MPRI/
M67A | M67.001 | Pohl peptidase YFRO04W
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The 1dent1

5 211115 /11 .2 6 3 g
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.

dependent DnaK-Dnal-GrpE and GroEL-GroES systems.

The best characterized molecular chaperones in the cytoplasm of E. coli are the ATP-

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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Certam ?oq&nga %%dlﬁ t%rs in P. ﬂz?o?’e%cens are listed in Table D.

Table D

RXF gene function Family
GroES/EL
rxf02095 groES | chaperone Hsp10
rxf06767::1x£0209 | 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 ' Hsp20
Hsp70 (DnaK/J)
xf05399 dnaK | chaperone Hsp70
RXF06954 dnaK | chaperone Hsp70
RXF03376 hscd | chaperone Hsp70
RXF03987 cbp4 | 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 cipB | ClpB protein Hsp100
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st A B Ry b Serabbs coti—are tTsted i Tabte E Tabte E
Uni pro Iprot 1D Annotation Family Accession (xroES/EL
RXHOQE380 CHIOGLECOHisulfide ikeDigraghaper oni n Hspl O P06139 DSBA
CH60_ECOL] 60 kDa chaperonin Hsp60 Hsp70 (Dnak/ Joxidoreductase
RXF08657 dsbA/d | disulfide isomerase DSBA
sbC/ds oxidoreductase
bG/fer
nAd
{01002 dsbA/d | disulfide isomerase DSBA
sbC oxidoreductase/Th
ioredoxin
rxf03307 dsbC | disulfide isomerase glutaredoxin/Thior
edoxin
1xf04890 dsbG | disulfide isomerase glutaredoxin/Thior
edoxin
Peptidyl-prolyl cis-trans isomerases
RXF03768 ppid | Peptidyl-prolyl cis-trans isomerase A (ec 5.2.1.8) PPJase:
cyclophilin type
RXF05345 ppiB | Peptidyl-prolyl cis-trans isomerase B. PPJase:
cyclophilin type
RXF06034 fkIB Peptidyl-prolyl cis-trans isomerase FKIB. PPIase: FKBP
type
RXF06591 fkIB/fk | £k506 binding protein Peptidyl-prolyl cis-trans PPlase: FKBP
bP isomerase (EC 5.2.1.8) type
RXF05753 fKIB;fk | Peptidyl-prolyl cis-trans isomerase (ec 5.2.1.8) PPlase: FKBP
bP type
RXF01833 slyD Peptidyl-prolyl cis-trans isomerase SlyD. PPIase: FKBP
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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

Hspl0

P06139

CH60_ECOLI

60 kDa chaperonin

Hsp60

Hsp70 (DnaK/J)

P04475

DNAK_ECOLI

Chaperone protein dnak

Hsp70
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F&Fahaper one yqi H precur sor

h51 026390
bne yhcA

Pili

P33928S€ND
chaper ¢

foldin

bne yr al

VSBRECOLP4
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y nodul at or

214 dYRAde ikt hahgchlyqeih BdEl cal 1
ecur sor Pi
Cgpheem

i mbri al
brtai n
table F.

P772babl e
Accessi
shock |

FDERG H@ILIU
on G oES/ E

Dr ot ei n_ 60,

ecceblﬁ'céﬁe@?iggro eln%cxﬁggﬁ? i S
ribpul:Gisulfide i3OciBogrmraciAdhEt at i o

a are s
LHEECE% 882 HS60_YEAST GOA:inte
p mtochondrial precurs

\Diselfiid Kond

BkRortiRdas
br  P38228

C

Pepfidyb BroWEASTra@Oeemenssey pro M t ochondri al

733760
proteir

Il

chaperone TCM52

P 8PTase NICHKP type

D25401

PASIASS Y
Hsp40
Heat s}

FAN2

hack nr ot ei

?ﬁ%‘pﬁ?&@fg@to&iﬁ. IMterpro 10 KDa hq
Hspl O nji t achondria)  Hsp70 (DnaklJ) |
AGEOT it R BE-ravepsb Al SsArenh FOReEtsh i Apd

protein MA

SBpA Ydjursbr P10591 H871- YEAST Pl

n _SSA1 Hen70 DI1NEQ2 LIS72 VA

=T

ﬁe;E'FKBP type
v D: 9789005

P39\ D: 9
HS75_ Vi

HS76

1 KB BB ¥t

CAQT Linot

FAST Heat s

AP AP SRS M 7™ 1]
hiegtergee ot ei n SSB1 Hsp70 P4011

f%-%lzse: FKBP type
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P2234873 " v
P22202

QL4 A4 s

At

HS74_YEAST]

TR S

_ protei n SSAI
kagrasshock protein SSA4 Hsp7(

5L§I’Ial
3 Hsp
) P25294

: FKBP
se7 0 type

6OJ._'
Ua _ YH
GOA: i nt

P30

EACT——O\A

FER

erpro MDJI

Uik
000

3754 Zuotin 0 P35191 MDJI

W—%péﬁieﬁidyﬁg BliddiS R Herask’34
p
Idtein, mtochondrial Hsp40

? PBIhse: FKBP type
_YEAST
precur sor

onfﬂgédiﬁi
Hsp70
GOA: i nt

IBPIA! ECEAD |
m t ochondr

erpro G pE

P
P’é{tfhd&l-%@ﬂaﬁémk&&hersda@cﬂfecwsm §
al precursor P38523 GRPE_YEAS

rotein honol og, G pE mtochg

 PRIa&SCilclophilin

ok
C .
ydri al

P23Rg9ECUT S

@PIB_KCBII

Peptidyl-prolyl cis-trans isomerase B

PPIase: 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

PPIase: Parvulin type

pili assembly ¢

haperones (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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P14906 SC63_YEAST GOA: spkw Transl ocation protein SEC63
Hsp40 P16474 GR78_YEAST GRP 78, BIP, Kar2 Hsp70 P25303
SBI12086NEBP9 GOA: i nt er pro Dnal-rel at ed pr ot ei n BATUSRYIZEFI0

28739 101 [GAREA YEhE] oD E Al G oD S RUAGH Tt uls 549k A%BaPapD
211116/11114899 PCT/ 52005/ 112639 P48353 1-111J1 YEAST _

PTTEESA: i nt|eYPHOERRL | Hyeptsriss! figyisbehapsnaps oot grsgarsoyp AdiAssembly PapD

P426A. | Nt|eyRXIOECOM L | pisbiiRtidal ﬁiﬁlﬁﬁ@chaﬁé%ﬁg 0l ﬁf@\@orY ARET Assembly PapD

COA- 1 ntlarnrao Hunop ha+| r-gl 41 /F\a B0t alLn i nA40
w\-IIILWPIU ||]P P \W 4 s ey | LI ||| IIJP_I‘\J

CEQ - SOH1 i ntergenic region P53940 YNH7 _YEAST

GOA: i nterpro Hypothetical 58.9 kDa protein in Hsp40

TP¥I-.WS i nter enl C. re i on P383 3_SSHI _YEAST Sec
Certain 4olding odpaiorshfy- shewn nfableEg0167 L HS1 YEAST
GQOA: spkw Heat shock pr ot ei NTable IOonol 0g Hsp70 LHSI, SSI|
U P38788 YHMA YEAST D 11054575 at shock protei 70ll
nifgthol od S s p1 THPEEE b3589 He7g Y y

AccR¥viod: 10480867 Heat shock protein hompl og SSE1 SSE P32590
YEAST Heat shock protein honol og SSE2 SSE Hspl00
'P31539 H104_ YEAST GOA: i nterpro Heat
P19g kpr RIYEARE4 S)eiaryrrp334ieet PRSP Prowm8T GOA: spkWPPRat
shock protein 78, Hspl OO m taepbndial gt cuggalecursor P38323

| nterpro Mto ndr i al X- 1 I

N R R e e o
P38PIBR6_ YEAST HAMID: 106E8\¢iawiprdHe atl0o &Nebdet odktpedtein,26 SnalldplMHap

Prefol din P48363 PFD3_YEAST GCA grglgpro Pr obabl e

prefol din subunit 3 Prefoldin %)4 PFDS_YEAST
HspZ0y®nalBr pro Prefol din subunit 5 Prefoldin P43573
P25Y51C3_ YEAETs GRAST NGy ARiRrpkY POtNNRIchdnadial Brbicth iteh¥dt Pr Ot®ipdo i N

Prefol din "STE2-FRS2 intergenic. rﬁgg 46988 PFDI YEAST

GOA: spkw Prefol di n subunit 1 PR PFD2_YEAST
P108DA: s pkI87PrafASITdi ®MVEDTE05 2 HEE2hodRpRISHISTAEDA  YEASTsp70

PIOQQA‘: SP %755&1,A%|Td i ‘vt QHA&'O% 4 Pfégt%hock 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 ZUO1_YEAST GO:0003754 Zuotin Hsp40
P35191 MDIJ1_YEAST GOA:interpro MDJ1 protein, mitochondrial Hsp40
' precursor
P12398 HS77_YEAST PMID:8654364  Heat shock protein SSCI1, 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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P52553 PFD6_YEAST GOA: spkw Prefol din subunit 6 KE2 Hsp90
P02829 HS82 YEAST GOA: i nterpro Heat shock protein HSP82
H8$DW06/P1899 08 HS83 YEAST GOA: i nter pro Heat shBEKURO¢I36380

pAREAL i N HigPIFASIISCEOARABAL Ceaf1 yEART GOA: spkw Hsp@Qao
co- chaperone Cdc37 Cdc37 77 WO 211116/1114899

PP us2ag8.0ZBSd0  GRRsEmTONSEIYERSFIGOA: spkw Cycl opfi i n
PS2RSEEN S EMEYEAST 1 GONShterpRiL 57 0Fyp Slidticat EASEDPWbENR O 7 28220

Heat shock protein ST11 Cal nexihn.. 8 . YEAST
QA spl w Cal nexi n honol og pr e?lﬂir%éoéf&%éﬁ%%é%he tosolic

PSper o MNIF_YEAShpIGHA:PERe1 2 FIPRheyiBAST 9 doyerptainar pridsp40
T-conplex protein 1, al pha TCRphNREOHercstibMBbLE P39076
TCPB YEAST GOA:interpro T-conplex protein 1, beta subunit

PIEP. 1, 1SSP60EAST0078 TCPD YEASTE BRROTGRIUTH potese o mpEx?

PRI ei N LHS1 derAST TGOAlspkis P60 Hebddtdtk protedhdBold£PE_FEpAST
GOA interpro T-conpl ex protei r]LH# ess ilon TCP-1, Hsp60
subunit P39077 TCPG_YEAST GOA’i ¢ o T-conplex protein

P3B788gama& HMCPYEASHSs pBUD: 150583 tHeatRURY ARCTCPHONMBAST  Hsp70
GOA i nterpro T-conpl ex protei Rghoeft @ subunit TCP-1,
Hsp60 P47079 TCPQ YEAST GOA:interpro T-conplex protein

Hpl1@/$set a TCP-1, Hsp60 subunit P39079 TCPZ YEAST

PAZEW. | Nt @158 YERSTONMPIVEIS: 194808671 MHedt, shdc bidtetiHdtblof STIGP- SSE

PR o SRR Chaper one A BGCHFERBLITPR: SHESGHE

HSBABCHIAAS) GOA: spl -w Tubul i n-specific chaperone B protein

i fi g T(%%‘ lol N- f ol di
P3<S:10 act oﬁﬂgfﬁqpﬁﬁ%ﬂ% peci fi %t%ﬂééggég%ul&h NI YEAIS sp100
P3ptul i n-HSBY. NEPTcolCR¥wkwD O AleatsheskeofeinsiSeci fi ¢  F3pdHy

PAC2_YEAST GQOA: spkw Tubul i n-f qllﬁgi;}{a,gdxﬁplgraﬁgsglr E PAC2

rotein clfli P21560 CBP3_ YEAST - Spkw CBP3
P%?@t ei n,ﬁ(ﬁ}?]tﬁgf%ﬁgqﬁdﬁ% iSPHY ei I?Egé"é‘ii’%)gpi%t%cur sor &p¥s7
COXS_YEAST GOA: spl w Cyt ochr omehgperond &Xe copper protein
sdfitlad Sfock BPRREY ONe

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:mterpro Heat shock protein HSP§2 Hsp90

P15108 HS83_YEAST GOA:interpro Heat shock cognate protein Hsp90
HSC82

P06101 CC37_YEAST GOA:spkw Hsp90 co-chaperone Cdc37 Cdc37
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P40202 LYS7 YEAST GOA:interpro Superoxide disnutase |

copper chaperone Q2774 SHR3_YEAST PM D: 10564255

SO WY onponent protein protein specific PGHRRIEEIBEIB
T o uPe T PRI NP2 VEASE Ph b 7604515 abuo ar

specific ;. acuol ar
Plﬁ@ase SEL ST pr}gbflgq‘t??\{g%éci P s FW%tFIHg@AZZ 78 WO
Cahibilin16/ 1114899 PCT/ U52005/ 026390 P38072 SCO2_YEAST

P2 cur sor e paoe. @ Aa N Easte B erdehSeRe L e

Cypselicdihaperpeing T-cemple10046 VTCl _YEAST GOA: spkw Vacuol ar

P1313NSPOTE LA YGIRRE! @BR:ikterPoOt €T RoENOGHbtEiR 1, APRBIS8  TCP-1, Hsp60
PTOO _YEAST PM D: 11498004 PETI (Q rotein, mtochondri al
protein specific precursor D'SWPfi de Bond |sonerases

P3R967 POPB YEAST POOR:intdfo 7 982-chingiegirsteil il Suatafsutabeit TCP-1, Hsp60

LSQMera isulfid ond recursqr iL.dor ct ase
P38, 74 é@_{?—@éﬁET E?/?ﬁ:ﬁerﬁrfgw LA ?"c}%%ét?%%?’ |géd| fide TCF-L Hsp60

i sonerase EUGL Disul fide bondsypr@tur sor oxi dor educt ase
pabdh3404 MERL vYEAPT B RitddS7 982 oddiotilrbikid Q,$§BHEV as erdVRDhsp6o

D sul fide bond precursor oxidoreductase 9316

MPD2_YEAST PM D: 11157982 Pr ot 81°Hi sul fi de i sonerase MPD2
p3Ri7sul f i depdormASTPr eourigtapro( ECTRomplék pkteitnj domaduct a€@-1, Hsp60

Q03103 EROL_YEAST PM D: 9659913bEngopI asm ¢ oxi doreductin

| Disulfide bond precursor (E(Qf1 8. 4. -) oxi doreduct ase
PALBAdop| ASPRLCYENSTd 060duntame plobmplek prytein P3RBEHENMOTCYHARPOO

D: 10 i 0 [fiC m | sul fi 0

P L PO R e A T o || TRAPRG0

nonooxygenase). Pepti dyl - pr of¥PFRiti s-trans i soner ases
p3b4832 QUPHYYRAST GOAiihtaher Pr -chapibd whyttin py Blayhbusit S -TOPANHsp60

Pr;gile%%?%iplsolnec;aifsgztil ophilin Cyclophilin Type

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 E PAC2  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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P23285 CYPB YEAST GOA:interpro Peptidyl-prolyl cis-trans

PPl ase: isonerase cyclophilin Cyclophilin Type

BWOH1029/@y892 P25719 CYPC YEAST GOA: i nterpro  PCT/US2005/026390
p3ReRt i dykcos atpalsTCi olarpie PP @@@z rotedORRéAS RIS CYP3H&BRecific

Cycl ophi l'in” Type mitochondri al P25334 CYPR_YEAST

QA interpro Peptidyl-prolyl &°€™%ans PPlase: isonerase

P5ERIR4A/ ScsBY OBHASTNI PMID:T1388896 PSHEYT GroedPD_YEAST

protein specific

o0 s o, e by 5o TR et

P3RESR/ U52©m®/ HB4SDO PMEQM?S(@WP@ET@Ath@@@@?G? protein specific

Peptidyl -prolyl cis-trans PPl %ﬁ@ursorl soner ase CPR6

Cycl o hl | in Type P47103 CYP7_YEAST PM D: 10942767

D‘F‘E’B‘iei AIemerayss cis-trans PPl ase: isonerase CYP7

P1®ys7! ophipbl YEAgpEe PHBY-28 50¢P8 PréeASIisuBdAisbntresepr o
Peptidyl -prolyl cis-trans PPl ase: isonerase CYP8

Disulfide Bond

Zf)xidoreduc'case

Cycl ophilin Type Q2770 Q2770°@3A: i nterpro Yp1064¢

P3PPldase: EUGY YR/ | PMITY 7982 0 OB teir-KBHidY BagrasGBNGI ntlisyhidg bond
FK506- bi nding protein 1 PPl asg,.FKBP FKB 1/RBP 1 To\,/;ggreductase
P32472 FKB2_ YEAST GOA: i nt ergro FK506- bi ndi ng protein

Q2P PPIPRY SYEAKBPPMIINI HRES:

1 Bjisuffpiomqr pe P3 dgadde bond

FKBS YEAST GQA: i nter pro FK506pktwé ng nucl ear pr ot ajxidoreductase

| nt Q&EEPYE‘E%(% P@%E‘ﬁé@ér gfogﬁmndl ﬁ% %%ﬁ%ase

34 YEAT T

Ty pe P22696 ESSI YEAST GOA: splewrieSGIC piblei n PPl agwidoreductase
d
Q%@ﬁé\]{ 'E%EQT%XST'F\JAK aﬁ%bé’s@?@“s EH&‘BfaLréﬁc Gﬁé&éﬁ&ﬁlﬁ' Si af8R bond

S Cl proteirn, mtochondri al

precursor P53193 YGBS_YEAST @eAsoRfES b#b-)Hy pot hetu%@f’reductase

21.8 kDa protein in Hsp20 CKBEditdmidUxRIb@@itage I €gi ON
P28707 YKL7_YEAST PM D 9632755 24 ]5 kDa protein in VMAL2-

p23 / wos2

P38866 FMO1_YEAST PMID:10077572 Tmol-speciﬁc monooxygenase
(EC 1.14.13.-) (Flavin-dependent
monooxygenase).

Peptidyl-prolyl cis-trans isomerases

P14832 CYPH_YEAST GOA:interpro Peptidyl-prolyl cis-trans
isomerase cyclophilin
A/Cprl/Cypl /CPH1/Sccl

P23285 CYPB_YEAST GOA:interpro Peptidyl-prolyl cis-trans
isomerase cyclophilin
B/Cpr2/Cyp2

P25719 CYPC_YEAST GOA:interpro Peptidyl-prolyl cis-trans
isomerase C/CYP3/CPR3,
mitochondrial

P25334 CYPR_YEAST GOA:interpro Peptidyl-prolyl cis-trans
isomerase CPR4/Scc3

P35176 CYPD_YEAST GOA:interpro Peptidyl-prolyl cis-trans
isomerase D CypD/Cpr5
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APNI intergenic region P38932 VP45_YEAST PM D: 11432826
Vacuol ar protein sorting- SECI |ike associated protein
AWM PBIRDNI _ YEAST GOA: spkw M dasi n  Genet i BCT/US2005/026390

psABAI PUl @R/ EHARTST BRI i dokiz 76 N REAGSSH clsghides  Chagpgdng

expression of the identified conpensatory gene or gene _
product in the reconbi nant cefSPUpscGEReti ¢ nodi fi cdtdelgnbilin Type
P4 @3Pr ovVicye7 yEm3di f Peh: 109eZ@D Paaiai-pedyl lcis-tifis er PPlase:
identification of one or nore.u gg%%}ﬁt ed genes, Cviclonhilin Tyoe
proteins or metabolic processes,”the genone of the yhoglf P
PSAER be MYEBYEAST CePWanterpgene Serdidylgpendd cisfrewsduct s,  PPlase:
al though identified as up-regulated.cypRy not be avaidpblih Type
for nodul ati on because 30 WO 211116/1114899
QT Us2Q0%77026390 GPAdYeme ed8¥ft®Pal to the cel | dFlEsfFe

known to affect other processes that nmay be essenti@klopl@lin Type

t he cel [ .The gen _be dified by i
b0 uai K5 Pk g e RbbegRe  oF RSO Hbhent | n A FKBP
genonme or in the host with anFEBpRBBEI on vector, bylype
p3RRANC! fitph RE: GAPAELINAbAN. PSSkt Rrste- DIl Sxcep
or proteirn, or by etlng or disrupting a gene or
promoter element, or by redud?/d&BPHE EPRY of alygene
1:'3f8|§’1t1I0Ir Ogﬁﬁ?%_'ﬁ%b TOr fo@rAQ%t_@ﬂpfb- t TheRsEER&t 'ﬂgqluclsa@gl;ateﬁaan b®lase: FKBP
al tered, ereby affecting tr ripti or
transl ati on of a gene, for ex%ﬁ%ﬁ@‘ﬁipﬁ%ﬁg subst i t UPf on,
Qubedet i 0MKBA KEASK- 0GOA)inte®- X PKEGHHiningqrotéimé BEPR4 on PPlase: FKBP
("knock-in") techniques. Additional genes for a dels}jpged
protein or regulatory sequence that nodulate 10 )
P2R6%Mnscr ESSI_OHAST afOdwbsti ng $€YLmspleie can al so be PPlase: Parvulin
inserted. Reconbination The genone of the host celfype
expressi ng reconbi nant protein or peptide can be
Miserlipnaonpogyly charagtasised ¢ t ar geti ng event, which can be by
PY76FEr t | QIBOOI YEASIONGOAGh®N, f QIBC1 @8 hitodhoitipikio gOUSABCI
reconbi nati on. Honol ogous reconbination refers to the
process of DNA reconbi nati onPBasEd on sequence honol ogy.
P5BiA%0| 0g B8 EeASThi G@Aintarpper nillypotigticad 21.8 eairftpigin -~ Hsp20

nodi fications in endogenous geR@S- A illbicRYE
alterations can beﬁg{&gi neered into a genome. One ste

> pin
P2REND| 0g -7 BT 89327 DRAL &P rpgndx ¥Mange, wHZé hvos2
involves a pairing of a DNA owpil @Xeridnichegiin | €ast one DNA

AT, SO SRS, BRSPS, ko SRR o R e

het er odupl ex DNA (see, 20 for agraspl eotéaddi ng, C. M

2) . { 6: 4QRjad S Pat. No.
Q%) 88, 2 .lgﬁéﬂﬁg}?&' upl ex% can take several forns,

including a three DNA strand containing triplex form
wherein a single conplenentary strand i nvades the DNA
Gedefid manipaltieln, et at, Genes and Devel opnent 4: 1951
(1990); Rao, et al., (1991) PNAS 88:2984)) and, when two
c ondsl stepeiid, ghe/ Propeas Sichudasichapging ewiressioa iderpifisd compensatory

gen%I oqsg%hec ﬁjodw Inl Jthg qgco&%ﬁﬁﬂmeﬂat}f é%ﬂetic 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

joint or chi structure (Holliday, R, Genet. Res. 5: 282
(1964)) can form or a double-D | oop ("D agnosti c
AP 06E1#9As of Doubl e-D Loop Formation" U. S. PGEPS200§¢26390

the)ﬂ e e§§_§ ég%o e deBDr arBiBrow to %ﬁ@&)othepﬁfo%esfséy #BOnayPbe essential to

et ero upl'ex structure can be resol ved by strard breakage
the geitior cegairnge, so that all or a portion of an invading

galgll‘h%ge%ge g §§l!nb(ﬁﬁgd ‘ﬂg)plinglu@lné 9:? E%gﬂuéug g{e\tllgl T gkb%o%é% element in

or replacl ng
the cg@ptbreex orAhtthér |hastt| vv:di yn eap@isldmetf@i@d tipleskansing Ltbe wepactaef an

1delilt§‘\s?a (%elhegto pg? rug% € rrfpgntg s 01 (?etltgm oi? glglﬁlgﬁlgi% g%ﬁ%'? Bron?oter
clethynt) @piay fedmcfmgn}srmpachg of b@mstcxmd@etmiéNAl om\pmiamg ’l“énergmhc

as a.t rd Ed 19 7). L
vl el Ve Reqine HgRon e ranSiigliord sent Mt cbrampre
Irifh TS i eihen ) op gmenat, on s atage
nd rejoini
ot RGPS 70 1o el b MRS R AEE AR G Hodilite
trarRERIoA ¥ @ﬂst%cﬁ%nce'&@tﬂﬂb@l%ﬁﬁwdpal red joints can serve
to transfer genetic sequence information from one DNA
RedtBib@fatibe t o another. I n honol ogous reconbi nation, the
Incomng DNA interacts with and integrates into a site

in Tﬂ'éeg@ﬁfh@n@f thBaost et akﬂSiSSsﬁlgStd:b&h@ﬁﬁﬂt qirbtymh@rrrpémge uﬂn be
sequence, |In non- honol og ouspé randonm or ")

moﬂﬁ?%gyﬂaaﬁla?ﬁeﬁct REgefiHe BYAh gV BRI Cih PR §¥ e ¥ o P %ﬁcma insion, for

exaH?[@)h@ﬂ&b'goﬁ QEHIBIBER b m&oﬁﬁﬁmc&ﬁﬁmﬁioﬁm@) thalprd28& of
a | arge nunber of potential _|locations. A nunber of

DNps\ar;s@crrgbl i98 bp1sE opeAUgEE hemolngiro FOOIREOVSIEeATIIRAIOR BFrpii site-

spe G%dﬁﬁﬂtmtﬁ% bttogdfouy B QM1 GRNSIvEI A cRatioA caR®e RhARGE &Cnto
or honol ogous reconbi hation at a identified Iocus.

a gewwouwl |Qne stdpen bomelogenstreaombiriafien wd@\létstrm@a@@h@ee phichoigvelpes
a pal(?'t’x()gpof %%Iﬁ!? du?lg k{’@th Ztogegﬁ ont]:qu ?rané Q:gntgﬂmkgl gQQmpl%m'é&er
seqBea Gmfoan ah um:rmg:eug Seomrfohlatlhesﬁudm CFOﬁltaEdng lmtqygdupw AN see,

oo SRRSOV ST e s R SARED. PR e 50 o

hetaxélmﬂxeDNMnSal@eevﬂraltfhEns mdhldtngfa étbelM@Atstrami/wntaabng {ripjex

of sequence ffi,ci ency, o oy S-over
forf et § e confrieFy St ShGISnS OIS (HsRe ¢ als Cepes
and DRVt 45 AQSE TR0 Riv, @f i (G PNGESS 83:T983)) andy e;thengtwo

DNA d tial
conmegnty DY SRR aRE Wit TR SUeebEanisal RPLaR Bremipion
joiri og elfilrs@‘g&af%tmgldgﬁtqnt ?&ﬂelﬁ ldzess & 28D ¢B6H)) chi HrmyenOdRbleD hédp

noairrti e e supstanti a I.sogeni ence
et epb e 55osie” 535 Ve S5 b s gl iea
Sepk 400011 et de Fathmeli Oa iR il RERAME IcRObd ﬁmddfuy%&a@a&mg@and

except for the desired sequence nodifications).

exchatregetcl thef athes 2aagionted ap dwading DU #RAd issplicadhiafoe @@lpléfltc%é\
dulﬁéx %ngt or 1%?3{:111% %/%glmggt ofbhe gég¥1eip E]?I\I\YIA‘@ rdu %QQ oAltéQQw}é@S &

at a ent 1 cal structs can
heteteéumcesmtcmrmm fepult lire genedesnEeroigs,, Wheteinta faqueficy@fian mvadmg

straglg lfraﬁsf%nelaetohomié)?e%g gﬁg&:’ %ﬁ%irg)g 7 rgp%'ir GG hEA DRSS hﬂﬁg the

truc can hav
invading strand as a template (Genes, 3" Ed. (1987) Lewin, B., John Wiley, New York, N.Y.;

Lopez, et al., Nucleic Acids Res. 15: 5643(1987)). Whether by the mechanism of breakage
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del etions, insertions, substitutions or conbinations
t hereof designed to disrupt the function of the
r 8300EHE8%ene product. In one enbodi nent, t hBCHP$28942¢30N
anf RfbiRfg L6y ho %Eﬁa‘nﬁﬁl(gfof @enesc%h@e%l@rp |f&1rfl§6ﬂ(@ff he&@&ﬁpfe‘d $¢A at
inreading frame wth stream sequence of the
homglegeustyinatied @msecanse'vmetr DEREciEaIPdRinsdnEmEHeN frora gne DNA
motA% ot i onal deletion. In this enbodinent, the
genome Is nodified by reconbining a sequence in the gene
t haln lionteldgonsregemizngstonibe incomingriN A arferadih iwdthiand évtegraies iotern
u e a
51te 1& '?EJ glé/ozl{eagma‘é chlgtﬁ 2‘1 s@ét El{]ﬁﬁfr B#lﬁc?lﬂgoﬁ elBl%A %E;u@dc@"?rptmn-
hommbgmilsn(é‘rmdomﬁ @rl‘inlélem’t)l mtegutatmhal tht i iogoming IDM@smteBﬁtemot at a
h 111116/ 1114899 PCTIU 5 4 ﬁ6r39 o [ n, ert| on o %)0 € o1
ROAPMG FOFFes] ?&ﬁ‘&"énet a partrctl %r§§6’1m“ uEHP%d
locationdNiAl dintiet 6f papérs ﬂesrcnbegfhemdbﬂ homdlggatis nemﬂﬂﬁmm th mamfn@lian
xanmpl e for production of an essential am no acid. The
elEenome can al so be nodified by use of transposons, which

ar evgedietdoistelcRN®At e prepRab R Mimddeey tdcﬁﬁbi&htlcﬁll ites ideRtified
prokaré’ ot e genones by mechani sns in nt

ependa

loc, st o the cPstrisem Hiciugh 2t 1?%85%&%%8%% %93’.&’ 4%1? aa &p. Fogp, 100
bp EXRRY, E1kby, Y kby) zEkbp?Qd kbp Ioﬁéé L9 kbps- 208k812 68 50 [kBE A7 sb(!'éhe%e
par at ubercul osi's fr seudononas _atl antica 116
homplggeusa thehe @ﬁ%ﬁeé %"}Ei ste consisierakipnsyan ke inyelved, rr&ef@mmng
theAx&RB oPRIhQYSTof 1‘ae19fﬁeﬂ MIRA C&fhehdds, s‘i1£1§19§ E’&Séxta]‘nﬁfé th@ Q;iz\s‘d;? the
cl eavage of the end of the transposon to yield
idestifigsinlgcusy ayplplality afsequenpgesrelafiam a«@éoﬁcmuhlgstrftsegéqrr?épnts at

the 1H§1t1§eg5|c§s)% %1%%& t?gf the AR u%ﬂga ‘%lﬁleoth&%%eﬁéegd 10

sequence; a single step transeSterification reaction
to ?heeta_dgeangdil\éffxm thdlydeag ecquencehie whicka BEyo sulrstantaltyhisogenic

i1 d: IO

ﬂa@getgée rc}iEeArlrg?ls% B&Hﬁ&%f ofligfﬁhl C{(bneg{oﬁu&rh &‘enH ed Ee@ﬂ&f&i@%@%}%
gerdne to dstmafifiddn &he Blms‘iastmlljyssc@eme stapelneshn bﬂ B'ylmﬁ abdut 96%e 97-

98% nB&S@ggré |919I e%r ég{é,ﬁozslé):Oé ﬁsﬁbcragte d e%ﬂ%&%gcg %sldterﬁ%ed sequence

(exlcépit (73361053 &sir&gs@u@ea eioliificaesie ke tapaindi DIJA tahd thg edeatified DNA

calBBARERES TN TR a 1 derfoti At £ R 0OgRoRE gt o

10@nhengelt he expression of the identified gene or

honpl ogue. I n a separate nbodi a process |is
pr oPHIBAA GPnsiuEs G4 P gieflﬁ%edes?pmgg@f s Brlogenpieddonfifigd eene

prdd8&te e hddIBYo8Y Y&t 8P {dehyidifEoMD bt NcaWi Habe 8# or more
i nactive gene. |n another enbodiment, a sequence that

delé‘i*ﬂ?éd@@ﬂéfméﬂ bwitEions poabinahiprstiberant desigheddo dispimt the Ginction of
a&E\H@ahP e brbdift. C%ll lon®*% m%@(ﬂm%& BR AterLBRLE HeIRE ‘ﬁlséfﬁgﬁ' oS

resi stance marker or an oth erw se detectabl e marker
selgpgabde marrehgeneifgsd in eedding tiomg wignbawpstreposgiuence of the identified
glfe(:orrbl nation. In yet another enbodi nent, a copy of at
east a portion of the identified gene that has been
nmut Sheegkname oaxealmbermmiaﬁbtbmtg iosestiangl dalmieni &dthisrenodintest, the
C enome 1 gofyg CCO %rlrbl nat eon T|'1]e ﬁllat mh1 lon eOf t0 uet
SN PP ReECA e & EHEEEe A D §?“e R eEBY BEY
forﬁﬂﬁ@dedhisyinieh&)nmah&htﬁ& genupt thargehe by emexéﬂingoh sapanatel alémert, h@r
activity can be uI ate ei t her. i ncreased. or ..
TeIAYE PR SSEYR ?PQ}P‘“% ?“ Mesbeimenh, ﬂ}‘?d%sgg%?naldﬁdﬁfl‘é? Bfipdes

activity V\,hen corrpared to the native protein.
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There are strategies to knock out genes in bacteri a,

whi ch have been generally exenplified in E. coli. One

r MR W04/H4899 cl one a gene-internal DNA fragnenPCT/H$2005426390
ins¥@i6h 8f a Ig&i%%@i‘n@'f&greﬁﬂa&@tté Ri,@ikflar §RLSH, %ﬂ&?aﬂﬁf‘&nﬁﬁtlg -or for

anpi ci | Béfore cells are transformed via
grogigih jnuagpertioptar mediasoeexampledas @aduqlpmﬂ%wmtlﬂlc@ﬁnmamd

el e R )

ol S AT Sk Ao R by ke (iR i UE AR clomonts
cap@pleioh geertinest|step)in pmkarygielggmqmagfoym@pharmﬂ indepersiantofas t he

I ' ' Is t

o R ot R b 3L e B e, RF cliblote, 17HER. B Togsein,
S. quaesf ISEE0 m%rptammbemmmalswz RO seddorroond atanticl, lﬁi 16 gf;romA

Stre e oS EMHSh v i dygheS oy O e B e Wb BB NV

traﬁﬁ@@tﬁnhﬁcﬂﬁ&&(ﬂeavk@’ dfl d’fe end bbtha traispoddnes gield 3ADHe st itnedfyt, in
anti bi oti c-resi st i ds tha ave a ) )
A PR e T oL DRl B Af o RS SC P e deified; e
seq@a{de'sandra%ni@le&t@dll‘oaﬁﬁﬁs@nﬁc@ion tBciagad yiemd z&tcﬁ"a‘leﬁtﬂlﬁﬂcagd’vf g t he
appropri at a t i bi S Ci
tragpP RIS i4Rat g EgeptiaE TRt EE‘??@"%&FF@S generally

thod @t tdbOkitIGss ws@fm&hméb &H@rebtﬁﬂ&fe@i%&sﬁs abrréqiyqlost euzymes.

reconbi nati gn event (Snyder, W Chanp

( 19970pe pEbedchl 2 BEISEE |1%Iéf°‘6ﬂe®ﬁdt1‘§?45§ﬂ\ﬂd§‘f?ﬂ H{;"l tS‘ﬁn“fBé e
horﬁ&l@ @chér@@ft ty 1@&?&)rﬁtﬁgta@%nétﬁts ﬁ‘ée‘ éﬂ@ocﬁ’ﬁg b @erférbtr '1151%01@% into

ragnent info the genone at honol ogous | ocus.
thepganpme ibyareeenyeipaions ohanosher |embe@m@nfr AsPIOMRHY ig dpspred; to the
o fYe urg, edg

sl oY el 0 g T B e He Ok HRIoAE L h o et
emppdighent, P pra@gssr isaarO‘eﬁedafor d(em@n)g th@RXpmsmraef p addntifgrh germcor

horienOlibreof 1, Abunalibh {0kt Yool e ke, T Bron®h hfBBFmeht!d
sequbree Wemwgemdlffmant geas, wisédcahdnavd o @p@m&sﬂ;mﬁmhum the@tll bhean
k : d t
be PG RES Rt bt p BT o et Edeatielcinfhifine pag be
insertedtite a goitAnd Ih&gl:gﬁli’d_coﬂﬂ)in{ahdrhdn geir ahtetﬁér Sltltﬁﬂmﬁmk Jaepylofyt least
DNA | ver i a e ene. . .
a PRI BY (o ser et e e e el o ok s lopiang i ipspged into
theb@m bRk itdbughhfeosmbiankon. Thee mﬁﬁaﬁ&a@% of tﬁellwelnﬁibm/gene can not
en e aha y

construct ed tant strai n z by .e. gq.
encgpisa PRRSFeR tﬁ? BiRiR el&eﬁedgbyegl PSSt 8eLap &p ﬁﬁ%&"ﬁx ingetlip, the
actfv?t? Q3 b hﬁﬁﬁlhﬂé& (éifh@r ReRheas: @8creaséd), éiatlB@ Rk gro‘i@ﬁ‘ U have a
d Spri ng Har bor, New York, Cold Spring Har
dlf@é?é‘b?“é‘t"&‘v Y uwpred &g, ths pelsteEeteny out e to generate a gene

KnogksOlfe bisatddiesU ek But SERET AL E’arc{%n§ eRfichi MGe De&Plobpy
such as the pSC101 replicon to facilitate gene

exquipifigd énEneoli HARG Fquénis terclogp a genegugrmal APNNpgpenlciatsa ventor

colf e Ay SO SHGRT, A0 PEDEGTHE] BERES Both R Rl LA
corpugaties sramfcrc etbdslcaly trmﬁwmgtgmu sr wbcm]imiraﬁ@mi @nehltre tehvab n(1884)
Ad%z%lé](fed %Ieaul E?gn eLics ﬁﬁwa‘?ork hﬁ%ﬁel%%g,?%er? prmgr N\fgrgag?n

re sensi r
ongiﬁbéfephcraanmfsmfhmtthmgetﬁtntehﬁasnhcafephdxtmm (the b;hfé locay) i expisédodng

PRy Y (PERERCh Fo LS i R A et

clohings@ I6BYriloRImdkRS Mird 3ok @qiﬁspxﬁlgaﬂ&@slo NEw ¥6RIT0bIas iriig
event, resulting in their resolution. Depending on where

t he second reconbi nati on event takes pl ace,
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the chronosone will either have undergone a gene
repl acenent or retain the original copy of the gene.
OMEN0EHRP egi es have been devel oped to i nhi bPET/US2005/026390

Harﬁaﬁp 85410 Plesdhanlite iy, 32B6i0RE- AidfhS plasBlisFBkt BXRMPITENA
Interference (RNAI ), particularly usi n{g%qdrral I

rephqatlerr prgin nepnraseds | RRR) transfermatisacthe s Plaadynineg | Idp agpr
platreg CJD?QIH&% glg rapﬁr\sgﬁatg LB ARE 6. £°996 ‘ﬁg/%]p ﬁnﬁlellﬁl)p@élt)m%&ﬁlﬂtr grow

are short, bl e- st randed
on tirnlpéaml ce»statrma the antlblamcgmresg@n’ﬂvmu@deggonﬁﬂwler gpombination

N
s e e
DC} ASMrass) d@blﬂ&dsgeltiea inggiRNvh ofithe entire DNAY fragrgint > the genome at

the %ﬂfl 5 %)6/ e 4‘%9\%%11‘%/ o y(s)l(s) 5/f0tﬁ6 %gtgbdo 1%%‘ gtglg[ éepﬁ \ﬂ) ﬁ%&fyothat the

deskéd gefie khiphrout ik ramdtmtdl otn thed desikd lectusa:nd@gl BNABaggestic PCR

oces 0- 25 R by a R
MR by et b 1L SRS e dppref oy S, O
Unﬁb&%p R SEEB] £ 1643t fvo mm@ﬁnia@rm Hestged:cme ikt iybigilizes outside
| exes known as_. RNA-i nduced. si I cin | exes h
the R ciehion dhiiavtid e F (o Eomadiseeot e oty RRpIRLET g eone that
hybtidee GHBARL th¥ @ﬁlhﬂﬁlgt MesniRl Paskbofe. SiRbERLRNMPUIRANPIRNAGOn of the
nol ecul es, they cl eave and destroy the cognat e

DNAefragspbvith gtee:eyrect@ze £eingesd by YA AeEnggR iR LY éhat the

gen@elﬁfocﬁ B@c Hﬂsdgécﬁrr&f al B ERECOTNCRNh e bhrriab ichidhosdnied Mhe
been successfully used to reduce gene expreSS|on

phqnntyae \pérth@tnbeT conspreierd srant fEpigdraRgther heafiadrred hanag: o§Q§
polg ryl&llﬁg Yap k}ect’r@ﬁi@fé&@ & gﬁépﬁt” 1. 5208) W&%t &1d) Protebhics -

anari a,” cni da osones, m ¢e and nmanmal i an
Lalwedztbis’ Mmméﬁowrﬁprmg éiagj@nd‘#@f Yok, @4>1§ &ries Her@pr L?)é’éfawy Press).
mut At Len, Q1 o Yon e g&i&gﬁ Rl o%??‘s W@ PRY &r8adiBkitive
frane encodi I ng nt| gene, tlcu ar an
rephctmn tuchiae themSﬁIl Qhwhcdﬁeto Hanilitate genef I@plaga@magt (Famiioratet dn(1989)
or instance site rect d mu S
Ne‘fvﬁ’éocﬁ?st Or%?%atlngpdﬁf 3318%% oclt gﬁ@é}&% e %:Se%ee%g%lfl gﬁﬁ]o nalof
Battamslom muE(e): i 4613-22n Thy @mssrmbroabﬁbﬁs shyc hommslogdiss secombination
i nduced by X-rays and chqﬂl ._Mut agenesi s t etedltold
I Wi St S b R
tenfpefafur QgdltRE foh WNAQtr&ﬂi’cstlonl A fek ttfaﬁsfatﬁmmﬁ@)lﬁ ake ﬁ)msmld into the

site-directed s can. be 0 |nto
apprpprise hogh 5@%?98@9 g%é%t%%tlw%er@&%gﬁ%ﬁ@ ofnosome at
441 SEUTBRHeA @&W@Mthe%&ﬁht@ﬁﬁ@sﬁﬁ%@‘td Bad¥lé agRBRSIe8ombihdtion event,
| ocal i zed random nut agenesi s; and ii

resplfipg Briheir wonlpiie. Bepeading gn ﬁ@tsrgd]éerﬁggqnéi recom%lnatlon event takes place,

the GhioHRRMRL ﬁvﬁf Lifler ﬁidve ShiE AUt REEREREEdnB oBRBAOBrigihg copy of
concept that an oligonucl eotide "encoding a desired

therggnaat i on(s) is annealed to one strand of the DNA of

i nt h@ISsttra?e s iftlebEen @e%elo?e(ptﬁ hﬂfﬁﬁt ngesh&i $f* I’ticﬁfér géne %ucts

syn eS|s R TNiS manne e nmutageni ¢ ol 1 gonucl eotid
Fot examiptec wmmm@mncmtmm@m@lysmg Isegll duderfestng FHWA (SIRNA)

hasl\{ﬁegﬂ gt@%sgsfe ggxfo@ugfi ?ool:tehlgc%(sfr Ie(/]é:noén %rg _1%% gxﬁﬁ%ﬁs;lto}n&§2atpaﬂﬂ:ﬁlap dafke

des
progltidas tsIRNIKS @8 Short, ralselflestmamslechNAdmbletulemhat démamdt esmplenientdey

mlﬂ}% E%?fgr&gr ocesiﬁ% ailgl (%hep pl%%gﬁlgr?olnl 1¥1 ai}.lch mtroductlon of a double-

stranded RNA suppresses the expression of the homologous gene. dsRNA molecules are
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processes in use today. These techniques include positive

antibiotic selection (Lewws, MK and Thonpson, D. V.

( MIDDYO/NP . Aci ds Res. 18, 3439; Bohnsack, RPQI/U$206083390
red%‘édhm WPS 0 2BL8Int sﬁ@lAé wh}éﬁva[r@ thesme&QQrsBBiofPlgyf&\IAMéﬁi:ct Upon

96) Pronega Notes 58, 30; Altered Sites(oll iIn
lnmdum@mw@%m@@d S%AtSeaeé pr@@md dale AU auclwndscﬁlRNAs by an

TR P SRR 541158 O, S0y St

en@@lbom@m)lse-comaamg complsK g0 rkaownnas( Kahduced Allelqm% Btpmplexes

(R]Sb%é rl,lqui’}ldgnga“ctﬁg 8“’?% T TH§A5F5§\/?§ ﬁ%@g f;fﬁ%@%nﬂy Egée the RISCs to

coriflémerB&Y )RNA meblgphlps phicro they aienee ai8bdedih 2 the lcbGilatd ]RN&Q@ffecter

R U52005/ 02639 J. W. .
ste@ﬁr(g{leégﬁggto e % gag{gr ( atn!ea%C d gmﬁée of 5_1? re k?%%o%ﬂd gy the

siRINark stramy e RINKA I&@@e&ﬁhﬁt&sﬁmy ksed(td 9&Hire Bkt exphsdiasinRe sarietylof

orsgRit sy AP AO AR e ek CBROAPBH i e trgesier)

plaftid, fgd SR rRAdsomsy, MibefidSndng@Ballahicells. i N degenerate or
"doped" oligonucl eotides. The ability to localize and

Musapai fy mutations is greatly enhanced by the use of
synthetic oligonucleotides hybridized to the DNA
| NSElid gedOint @hihalRgbPmasified by @aitaion of bae glellﬁell’eaiuclfe@ﬂidﬁﬁn fiopen

ite-directed nut sisis at ur, nof DNA

read R PR TN GO THC B a T ENAR BROER o cchmisues

for@lefietlc thiathOfbd GRtaSEd HetistenflRdereig| sl kr@%ﬂﬁkher@t onie
synthetic mutant oligonucleotide tq the identified

appepgchprfocuspiiihfogsneraen of taRARM BURBRSI TR FEATAIRE PNantrch &t thgse
indh€da H528Rk Gnd dftmiddR. ety %Eﬁéﬁsﬁrge@@ & S&dnkd E:gio'ﬁ%f DASUInkiuass
ni ck "between the end of the new strand and th
magy j tebRigEese FPME emom oporalas riane olgtsn g Wmamproqt_qhgaé@ sitqrgected
' | € £ @ LYy {580 sde0 IR tE QR
e o (B SARA R Sy RA BB ) B Red MR bt ot
fragmenteeSRN Ahsivh 2pgesseticrrowppivess; el 1¢qa111ﬁdrmndag1emet@g@esw and iii)
i nprove the efficiency of nutant
OIIQ{ngglgﬁﬁi?gzdé%é\}%d gﬁ&%e%é%t es approachi ng 80-90% are
pOS@llngchleNuhEhIBQtsd puagessiess msedon the cgmnmrthatemdﬂlg(brmcbnﬁde
enc{oﬁ%%%ud[oe;alﬁe my IOH_E ISaaqu a‘iegirtcg (2}12% SS gagld %&lre r]#l]\gﬁ 8f21n£eres nSCI'QIfGS as
a pslﬁiee i initiatdén bihBNAmyhﬂﬁms i Incthis dmmexs thei nuetagenici dﬂlg@hmod:eotlde is

t ft t ! t
incBRR AR AP SR it Mgt el a6 b Borin i
leaStNVHE tasbinggd B Qap Ok alksigivd to\Wehdite aailtigle BEBitudNEs, Sisertiogs or

oo ytek Sh SO 51, e, LIBEE VL OUS 46 SLGES) 101 2018, e

pro@bgs@s.giﬁﬁﬁ§ totlap Mheb "R cMSRue inchide PBsltiveohdtB Y %El@&tolnd(ﬁéwis OM K.
create a li brarﬁkof random nutations in a sna

ed
and greton, i Ve 0B et ids Ris. $b 01 Rk b §6) Meth 3ol

Bzd?riﬂic eS98%a, & ajd E%n&’;bl{ Whe@'w%‘)tﬁgﬁz%ﬁ}v'&es 581 @b“ﬂlﬁ’éeci 5R3® I in
hat Tely on DNA anpfification, ecifically t

vztipoﬂ/gzm?aessé Sbstemy ¥ @é@wloMan(WC#@ 00h ePromices C@mmﬁwa) i nque
res{n[énéﬂ Lige 1Jc gﬁ %Wﬂﬂe asiRidiSet P&, ﬁi )oﬁ;%a‘? dé‘i‘dbﬁegze Pb@ 81),

onuc a enic oll'g
uraliy hxmpmmcleﬂ{unkeleﬁm ¥1985) the Nem'pelcati eS‘cz (Rl 82 #88; ddumke!, T.A.,

rob R v %80 AR KA 58D i ERGuRl TR donsatt pbabforeitisat

secondary structure formation, but can al so be | ess than
100%
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identify, such as 98% 95% 92% 90% 85% 80% 70% or
only a portion of the sequence can be identical. For
sHH) 008U | t uti ons, 10-15 bases hybri di zi ng BHI/BS20¢7¢R6390

mc&'pgﬁtl@ﬁ (tH8or39. Wi math En@'EQkéﬂéiHaF| M9ssaf Nuai aplis RERE13, 8764
compos ti on of the primer is partjcularly

Nekampsorp farfiod ks, ﬁ’ré]r9§§)37¥”‘iﬁd4cff6tRef vidh 279)-yOlisanglgotides, ﬁ%ﬂa?lso

encBliS TBb&REGF Iﬁﬁtaﬁ’&ﬁ rblyX‘aIn%Qﬁilﬁig #8Gast cox@@gtlon-rﬂ%n@@@drﬁlgfcﬁémlcal
site- dlreCte nUtageneS|S 6&?Sltlve anti biotic

synéhepie cequingi is degeneraie o &daped'| oamlgzma%ﬂéétqbdéyé? localize and
spe gﬁr 8\%%%1591 t(g‘é%%?[ 4@% et L a8e M?g@h&q‘eotl\%st lﬂlbhﬁﬁed to

/' U52005/ 026390 ut ageni ¢
ﬂwdﬂ%@uma&beﬁmm@epbﬂnﬁﬂ@garr an antibiotic resistance gene

3 I r r
bt Tt e EEbL R @it Ay s 8 QR of ARl PNA
conddining éne tenopiam bhinedess (DA pro'fllmt@' apmtoqacducoﬁlhglcstrmdaé rqglons

annce?]élirig? & %mf%ﬁ? Blﬁlg Qo%{l d‘rél Q?l I‘chrg:d' entl 1e§ re:si(sJ fof a new
corﬁiblétﬁerﬂary&&blﬁﬂumg, afqemaﬁipk ﬁyt DpNA Rtﬂﬁnﬂﬁseaamﬂ’meﬁ}h@ the resultmg
stric S ased t.he rogesses of
et e SPRahE ey sERRE e it apRecRSE 35 BBt A O
L1gB$eQCTl® BsultingHterdifliplex |1s’1p1t>bag&tea rb@rtﬁﬁﬁhmnaﬁoﬁ efoeetan®le in E. coli.

ollgonucleotlde cont ai a mut ated sequence far a
Selgfiog B FBEEIPEEE PEOSF EAVE dogih MEQIPRES; i TRETIEST Progpess 1o

grehieiniPFb ROBE efficnt P ONAGHaf0IaB@ recd Ry asPtaR tabfdaching 80-90% are
ol i gonucl eoti de renders the nonessential_ site inmune to

possible: Nugierays PEFesspecXi) 1@ apterdh Sikiareatytvass S fautatipns st 1) ﬁrﬂ%w

fortthée séréttn@%f e BREnd BxSRNENELHB%s 18 @lkdnBY fdrhBe 5&&HbA IoR She
00 plasm ds with the unique restriction enzynme. The

mugﬁng e@hﬁde mositivreantibiatis sphgtwaacrfeth@ gjutanp BEH: BSiig @ pigdsi)-containing
DNgII ﬁ&g Yk c%‘? BF QaRidy &egéa@@a lik H¥ol fhd ERPP f20410% BRGHRE R,

< irecte nutagene I S eoxyurl I ne |ncorporat|on
which|cherender ong siraab) iof hetgrodplex N4 timpervions to digesiguy Seie approaches

{ t
oot FOROR iy Ao Ll A5 i o "R Bilucontoe o
mﬁwnhdmnhﬁomﬁmhmﬁmeBMEamdmndlpbﬁﬁﬂrqﬁMdTTP in a host that

| ac Pase

act eélglon (cUrtg%lslo cﬁg&d S an%c 4 &'}lg,(%e ltq'Z\g gsﬁltlec Hg%g‘g I?lg?%nesm
inchided ﬂlOW thiat fethe o MANA aﬁ:kphﬁ@altlbiy, spdéaﬁ%lyethd eglymehase chain reaction
oxyuri di ne and rac cosi dase r.enoves,. a .
@t ghive foanaty Thot ST PUREPERT o 4 B Th o dheigeeni
oli glﬂlgdieaid'é alThe hﬁltatg&ﬁd ol Qﬁiﬁcl&&hd@ ﬁﬂfu&d Bylﬁﬂﬁb ;éﬂﬂidnﬂy thhg tt¢naflste.
hi s . approa reqU|res t hat oS e-stra
FO%%ﬁaglgalyé%dl%%la9, 7 yabhe futsxample. @%«ﬁ%gpwﬂeg ejsel‘i%ﬁﬁ %“HN?#&
idefitiSeRhdALE w‘itﬁoutcis&h@aﬁ?tstr@dlure%&laﬁbﬁ%fﬂ QAPhIB BAURs than 100%
I ncor poration approac to site-directed nutagenesis rests

idepfifyt shsh ag 88Yo, P370092% WKEBSn §pég7%rﬂra?rlw Hhperon pf Be seusess
carf Be E@eﬁﬁﬁili hek %ﬁfaﬁ%io%t% 1R BARDhybiRizihEShdihbd Q8 of the

enzyne gesti on. mutant strand is extended fromthe
mismatchyern ueually |suf@9mfc ITb@t:M@sam of {iret Heonil 26 thejpaimer és particularly

L DNA -
G el dooR P R R IR Gl M Pty AR 5
axblrcular het erodupl ex DNA renains. The heteroduplex is

t he n %sgsegdr s1tlétd1rgc9c1éd cr:l.rliluttdgenesmt Q}? pgse}tsnt/er Ianttblcglrclz §¢’ellecl.e (gn )is that a

selectmn ohgonucleotlde or oligonucleotides are simultaneously annealed, with the
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I1l is used to digest the nicked strand and the renmai ning
fragnment then acts as a priner for repolynerization,
c MRy 48 mut ant  honodupl ex. 30 In the pol ynBEFEHERIEY A0

mu%%%ﬁ& bﬁ%bn(ﬁ%)debﬁﬁ%ﬁ*a@apﬁl%%c EsiRRE 5Bl E(18- 18V Rt @h 1o the
late is anplified using a set_of gene-specific

mugsing gfend a3 @@bledéymntlh@hesreéb%@m ofttheputaindeDIA; 296 wersitedy iof éhe
nofthuted @trénr(l mg%gfblaéh Eﬂ'égs ay 'H’ﬁctlénp ln’raem }génefé?et b lefinite

contal ns the red nutation. Variations fnc
numbdref thagesited nhwdsionsiwitatiitle hargdston tisfe- t he ol | gonucl eot i des

SRR Rl BUP by U e DO Wi TP R Hid b e

proeé&s§¢sbHRGR5Id 288 REloff" (BEI@giﬁNan’end l\hc;kpbﬁ%;ld B (W9H20 I?ﬂnué, @gochem.

l.i gonuc eoti.des a anpl ification
2ol T ar Ain SBBEICE Srranat Frier ke Rl fI L gl or o
uni§ e WRBichcn ﬁtepi’slalﬂﬁeb’alddrsnhﬁll&nsmlynﬂlth d{mﬂnufagemm bligonudievtidaeThe

overl |on roach | enent
sl R SRS IHan JEPEEN (G0 ORI ot PEPEe oifq pfigtion by the
coR@poHARIAH Ly16d) SeRctid®aBt The huddnsttine 6 dnbaged By aigestmg/@heahh%nmg
fragnent s havi ng overlapplng ends. These f are
pocl HBTBEES Vil the g esictop fapwne. The fHgsstion lispdiir ﬁe PiRRdal

plaSHRIthG6HY T cBRABIRRARAY its HilltPW thehsfohs biterver | ap of each
strand to serve as_a priner. for the 3" extension_of th

conpilcetissted Wt?ﬁeveéw&y depreyUuFiding ePTRGTAioR Febiss ot Baakility of 2 host
strﬁﬁ'm bdoh R terhphi HRNA Bt 8&%111@91%91'1 Wmeﬂlic% ro@ttﬁ}%ﬁ&né )t A€small

nucl eoti de (at) sequence can be introduce

nuipprs i OFEs iareginerrperaied inte thetfamplets stapdbin M@cemf{sm&gﬁ iarftpst that

B 03P B (5 GELR" ARRHCHER ) R 0 g o 5 o
mumgpmc wat itdrase paitsavitle adeoite. )elﬁqrmlelhx,udllTé’dseg]éqgeades ﬂmxmndnye and
uralcﬁ w&%%ﬁg%%&gégé@veg E?ﬁn?%&%tteg [;Jra%ﬁ &lu%h Fepﬂpdﬁ{gh % Qs+

ost
ungmktmm:lsng;eca then amdt-gadef mumcmnnﬁedl s{ﬂnan@ Dﬂﬁz@d ur hast apprcraph aeqmres that

smg@ Osggrﬁlgﬁ ?fl\&%}) ? wsstl 89 hfngo %nehs Oéxlﬁ%:s dg?d]'g ngfhltc): are sus e 1bqe to

degradhagoh.ment, the host cell is nDdIerd by |nclud|ng one or

vect At hat encode an i bi.tor of,an, identi
o R et incS e o ARrisr b i dhrei] B eBSEns s 0 gre
abll.llf}hbfbal &QTP Gadlod onddiniaf b itSiENSSupTe) REdMrelchid@uplek MN/S rdsﬁemt to

expression of the identified 20 conpensa ene,
resarwﬁ%twmﬁ figestiopre e f IBEPE eff@nG 155 &% |§§%e thg Iflﬁégemc

ohgcqﬁﬂ%tfd!eeﬂd Q?ﬁlﬁeswe&ﬂﬁ SR SRNnESoORMEFaBIhbY. Uﬁaﬁ;gd tepnpld OINA &
a nucleic acid nolecule wth a seq@ence npl enmentary to

rempaveqd & digeatiqnovith am expmuelpase. theptetiegllygoys ﬁ@culwnh%t%raihtnl%anNA
rerhdis, gﬂ@h&&& 1&@1@ 8 Rked) Bt 86 &K 'd@%e%&fon%lt@@ﬁ exbilRtcase

encodes an | ter ering RNA. In Eukaryotic organisns, such
1T agused te digest jthegnirped s@ramﬁ el the sovpdining Fegmpens thongciRNA agpinger for

g R, BT i S Dhsh ¢ et at (2001) “Genes

& Davibe qnptmn’tase ]:Ezélﬂ)redbﬁ@?c mIER) Eserh gipirpacktto genergte @(ml)tanon in

D@ ra#élg]iﬂgt]é 1%1 %e usm agefgf 885 spgm@ceoh nucleo@%ggmperts exciept that
ondpffinaaleotite, Nﬂ&lor&?@l@@)&(ﬂddb&g%t e toa@iple amplifications, 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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Wi t ehead Inst., and 2003/0114409, PCT Publication Nos.

W03/ 006477, WO03/012052, WO03/023015, WO 03/056022, WO
O OBAGAI9ANd WO 03/ 070966. The i nhibitor canPEl/ERIE026E0
"m%}glthgﬁr" aB}E)rggcﬂ Qnfth REPhtH DtigdliEIebiidds Bhd BFo fRRBds §O4mplification
nple, "be a peptide wth a consensus sequence for the
whereint & aswiuchr stysndt éhep fiest emplifiqavion| serienias dr PEmer B d§ g5eond
in or peptide that can produce a direct or indirect
mﬂﬁ%ﬁ%@%pory mol ecul e for the protease or protease protein
i n Intthe ovwksp .exPnHore ageodchhiopiplanrentagy aligaderydbometestide (oHgo)

e s L oA B O MRS P

oveBappiagremtisnEhesd ihfmEie nanbmbokd iea s@isgqrest 'dtsion; reaction in which
Phosphor am,don, .3,.4-di chl aroi socoumar i TLCK,  DEP, .

the gy @ TepRRe et et piovene the ot RisTF S B Sead Bberdiinghien e

thehR\Rtcasgem of dienthhpledesayfsatnd. Theyrehdtney e predicatiedmplficl
varjety of organjsns from bacjieria to ani mals and pl.ants.

furlgiely BoRasBo FGHEmb i et iopiord: By con BF ufbala by

inch$BHHRg hlclRYEeE Siahbd inth HiekivEippingfolips piiaases preventing
substrate access to the active site through steric

Vehtbrdnatie®. Their size are also extrenely variable from 50
residues (e.g BPTI: Bovine Pancreatic Trypsin |nhibitor)
t 0 MM dePardi@Ruib6sin@HE the(iRsi®eR iphadilie by alcplifre bne Br mbei veawes

Inhibitor). They are strict .class-specific ce .
tha g SRR otenp R i br GO RRHARBE 14 SRECTF B pridve
modRIGIoL I frORietHeN dm Wi et P8 Host el isthodifidd ByD&haivit poester 16 a

t hrough a nol ecul ar t%gp nechanlsn1‘Aﬁhexogenous vect or
foldipg peAulaion 8t p Getacienfpr geloldmerrapdilaiory nshudne ysgingas pggous

prouf¥fer td @S ho& 841t genbfpehni ques for transfecting and
transform ng eukaryotic and prokargotlc cells

r eseanothgr pybedimpnteshe deriowl inmordicd bydneluding eng\ey morenRIgTs

| bbb iAthiE oy b lag aR6tbAL Sfhibitor.

ol Bl o 5 O e B et o e

Sugthars pphibitey BiAbe o apiserse piclenuleothyt, linyity Bie expreesiqn; @frihe identified
articularly usi By ' [: 1 £%

B

Anéibened rio pgnatilpnusedoto pafak &r yotnucleicr agid f mplgeitlé omith 2 sequence

t echni [ .ud t k i at.g t.ake
Corsﬁlgl[ngrl}t?rﬁ% %tl’ %QQB%B%{)JD ?ﬁg(lse lgiﬁnt%ﬁg %ellnehnflgé?&ﬁ%lél Sn?lhﬁltor can be an
int6ife@i@ RN 2 61 h @encathst cat@les mointerfeting RNAT elhifikgryetic brganiphg stch

transfo tion include r teri.um nmedi at ed., t r ansf er
an ST RBON S0 et e 0P T Pt PR B et P el
in 2fe,08! & AMNiBIBY Waﬁlé@@m:B@?(Sllf]l,lﬁilB@tﬂi’l(HﬁQI.dQD@lf)_,Genes & Development
m croi njection an ol yet he co at
1SRRI Bl AR Bt B bl HefrERps. S8 o
Cafilebe Uhitute, 623 78X009 10 BeSREUSOPhSA AfINCatidnQlosy 80G3¢0188923 to the
t echni ques for transfectlng ma an_cells

anmal | see, fo
Wisiehorgl st ke@RROBD1 14309, RCToBblcmrgcias KON 0T s Pag12052.
W8 /023588, WikPo3/8%0223%0 G96646EL I OAI3/0968/ eiteSnhibi® can also

constructs can 1 nclude one or nore insertion sequences,
be whitldr peaein ionpentide.oThe inhibitpoesa, fonexantplenbe @ peplidesyidh Heqngensus

sequence i ' Se alex:H fei tid
seSITDE Be bl o bbleRleaibioipt ME MiSitor bEUPEe o pidin or papide
tht ceenrodvice d dire wpiadisat tihjbitgemeolevuldiontic pyest prarelodse protein in

the%ly’]ggé{ghgs%qgﬁg{tgrts Icgﬂ] inlc utdg Atn;]a%tagl)l(,l g—%h,ngnti:p%inl, %Ila@[atinal, APMSEF,
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The constructs can contain one, or nore than one,
internal ribosone entry site (IRES). 30 The construct
CHP AEY4¥Bnt ai n a pronoter operably |inked tBCEH005/026390
lel S e a 108RshanthrPIfel | ChyRosthii®
Leu?%}gt ?Begfél\tg %91&5‘?&?191 ﬁ?&eﬁﬂhlﬂg 1 an e y%s

g’ene or a cofactor of the identified géne, a
Phqspltoaa:lmdmer 3 Aalichbfroisecoimmarst, BLEKr tRIGh BPCKhe Qwentd inatgrally
co sat or e. lated i
occRREBRIED Pisfeol o phot e B RER R P AR Poen Rlstcd in o
vanetynsﬂ prgetisros frobe bagtermniot amheis sind Iptentsa Sy ibahawiai ashtighfrbinding

GRS o RECR ARl Do v

actla.‘?\lél/cegﬂimgﬁ stetib @index@te Theiy pize atel @‘lsooa'xnbmellysmaablé @ast Slorgdues

ronoter. el ement. In additian to th
o DRk tiaS Prgrals T dihitilog g md ad A0 rsmtes . afidzg pipha-
Prof@f[akee MBBAMRNTESy afdestri@yp lbassssp@ﬁﬁe ongtptU ptoseinarvff thet hﬂpha-

t { f t t
magPEPGHn eI TTRGoEPPUE) VD DAL NP CURCPPRS

thr&@ﬂa%léoﬁﬁ?fri&ﬁedhﬁﬁl@mand can be expr essed in any
pr okaryotic or eukar }/\@EI c cell, includi n%l but )g)
| i rAn e¥peerpus Feeter Pla PN poustruc am be drapstectad qroFanstorned o fhe

hos@ %ﬂ T¥§ﬁ§}§1e§ Sfol SrandTEEHE l2h @ Faft@drining SHkGH0AS ahdipkdkalybEe cdls

[ant ¢ Cl oni ng vectors can incl ude eT% plasm d
tHESCy

mﬁBR@ZQW(tBGXQg@mus npelgiciagide greaelldmown gythy art gringludp Eipid
vl AL 05l 2, e SRl DR BB RS pDhp
co pl@t:namgloa)q m@méwthmmyncu@ﬂm geins usodhiiagnirusesssuch raSu%)é exgnple

n t
B T
techmdlues phmihchﬁe bedl shod;kame{habdmﬁpeks bagerid reetoplpst fEya0 withtintact

ot 1 Ry RIS, Pt

Agﬁb@b@t&iﬁﬂ:@ ﬁmaﬁed thexfek isihss, byp/y rwmaﬁzezemlse capidip pydpaliel, tungsten or
hos ofr tok nase, tri ose phos 0 ase .

ol a5 £l ST o e PR At PaPEEVAS fiyeg! medioisd

uptﬂ&e 'TﬁéTDm caRf¥Blsingl3/dublSiAndpd, Oiiiieztr&fc ,c1rmi‘irafellaiédh bosupbmoiled
ronot er, and/or nanmal i_an viral ters,. suc

AR AT L S R Y STl BT s S

al. ﬁﬁpﬁ@&&séﬂzﬁbn%obgpw 195,9pes27377] ed in the art.
ronoters for exogenous vectors or_ exogenous pronoters

desFagnesqmbipation gveser PR ePTisHics capfirelule BeEr BT ETIRRSERRTS:
whitR&Gh fids€rt & ?%Q&B§§ &He GRS nhdleid 168 |s5%ueﬁ&r in®*A8#eRnt sequence.
pronoters can responsive to em cal _ conpounds,
Hofveyere smsbestries a«m fheaﬁffsl@?‘é foF cyesprow EXPTaSicte SE ranpidentified
corﬁ Cehsdr Jgg %:ﬁ@tok ABmbR é’@e?egp%ﬁﬁ%zlaﬁo o AR HeUShRing 3B1Tular
et U ne or rmrgLl pronoters Ige can be independent,
DNoY/gamamebe in tandem For exanple the pronoters can be
des ned .sq, t hat 0 [ Scs
é)aﬁtfuaffs can c%n%%h g%‘? H 1{1:1% Qha% ;EB qﬂt%ﬁxtapﬁlyosgﬁg Entbﬁsglé QI R 5%5
Thé eslmt’ﬁttn@nt algar odngdim aoprome;et !o;icafablemkeﬂ( anfileequclerc acid as@iende

j ch i denti f 12 is a foldi modyl at.or.. th
enng ¥ oo BP0 TR BT R RnEaft b PrIgt B0 e UG e, o
mu@f Q&Sioh REUEh@n ]ﬁfrﬁ&h@f the easabifi pedmenakely Igemar op eptheobase of

Pronoters can incl ude are not limted t

ProfegsesoiingibEeh it e St BEul at NSRRIV AU ¢ ettt can be

promoterless. In cases in which the construct is not designed to incorporate into the cellular
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lac E. coli lacl, lacl9 IPTG lacUW/S E. coli lacl, laclq
PTG tac (hybrid) E. coli lacl, lael9 IPTG tre (hybrid)
EWVQWP/01H8E| , [acl 9 | PTG 90 WD 211116/ 111489BCPI0€3/026390

DN27Eh0 %ﬁ@%ator Bp¥call{ SdithiRehti16akt Sae frGthbted @6thent! BCAdditoR T6the

trp E. toll tryptophan starvation araBAD E. coil araC
nucleic s RGHEISES THSSAPTESSIqoYepeton pamTeqnidiny pelesiable migken sgguences. The

ex (’Eﬁylgﬁ t&hstriets &R Mﬂ@%&ntﬁlg-g%s%f)ﬁ;argcnﬂtﬁh |1mﬁ£iﬁ>§ (eﬁﬁi%ht‘dnvﬁid/or

hate starvation phoR (negative) recA E
nbcr.samp am;amg ségsi dhe lenfifiqd congitucts gambs inparied inty Endgcraa@é §7§>ressed n

an BB qulyok deltinchile, b b mi ) AGHIACUE, n ac P
ﬂucpfﬁsc@}smlr Es@&7y¢aht@eﬂatmaﬁsmhfan cells, ppICys @E@/ﬁze@, ot plhit celiser mal
L.t T
Crribing Sedin b Bl o phlnil SHRSBABOlOEL RBicl b 1077,

the PEF0 scieoplplandds (Neitamd, Mbsimg 1982)PPBlugstrige(hoB 2k cTdandey et al.

19§\§51 tp%g;éé(g]]n” ang ngg’gﬁ 819 %}% gr?,]d eg&?’?%s l]%((;l%e%f)lllsi}%;fc);mogélrs for use

in Suﬂcbdm@lﬁlcﬁse ireikle, (it fremkelmitddao) He phagéymmldm peomatet, [ES coli lac,

E. falhirboh 104 Piginde CeBATLPETRITE N Gty ¢ W GRS AR LTS

PGREC AL INGARIUD @erfes NSY CRPESS, TRITNABHI I ATBH?, KogBnealdehhdephdiphate
ki nase) or the hprt gene 91 WO 2 Osp%6 1114899

debpdrpeenssp BSTUIBHED OYTIVRAY Fglgg‘@élpﬁxp( ase P ctokinase, triose phosphate
isoRBasP tpﬁ&éﬁAgu obd ABSERER SMcoMRhse Mgk &gt i&oRPhdrérhohe] PRBI,

row on medi um
GUT?2, GPDI promoter, metallothionein promoter, and/or 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® IPTG
lacUV5 E. coli lacl, lacI? IPTG
tac (hybrid) E. coli lacl, lacI® PTG
trc (hybrid) E. coli lacl, lacI? PTG
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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
r 8§ WheE014§94rti cul arly the 5' -non-codi ng regi oRCT/US2005/026390
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nut ati ons cdn ct i'va
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conpared to a nodified host cell not expressing the
reconmbi nant protein or peptide, or when conpared to an
uMMOUPF1e9 host cel |. The process further i ncP¢HES2005/026390
noriARY HcRBe tdhfgas@é b&df oPthe cﬁém% &%&1&&5;; Aﬂ&‘rﬂ&ﬁ Bf @rqmg 8 fiore
or genes an ressing t tein or peptid
exage,ud Ipyrtionmdi ofriomd of ghdre 1MMthnes,.canslt @psorcen 1ge mowmt B@rtl@l@ of the

ﬂa.é]%?ger%\ﬁ H{ngtr%l&s eﬁécﬁtia?l’y&@evgn%ncc%&ﬁ? e &P@%S@ﬁpté%%gﬁe%g%@ry
regtoam Thusebe h«ﬁncnidgmrs rmgmrncfanwmné bclydﬁﬂ ehqcxmduessgleni it ghe 5’-non-
nvent i on I to incre ct
€0 6™ %{nzf Vel¥ )cf)lft(él%ﬁ or'noﬁ1 ept i de §1 aﬂ'ﬁ (Fnscée Igeg%!ﬁu not
exdett t(ela@edsqaﬂyadmx@kcam 5cap, geﬂﬁrhlﬂbdbblm‘latllmirﬁﬁgedlomuiﬂty at ddast
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the man‘ﬁﬁx%é&j furthEl lﬁlgflatﬂé Qbsill Q:Bﬁéu‘ﬁchoﬁég%ﬁ (élc}ugsyedp@ée Q&a&a&fple
ost protein. e increased production can also be an
Figures Seld3.e ¥ ariewseinodifications vanr kephedepp dhesaquence.ge plipw dor refription
I [, ugedg; f 0
s Sh LS, RER Rl 38 pRISLGEIABE LAUATLO ol SEORRLARLS o
desireddAtobriaus stages) ratrsuommaa«w, s::qmnpmg,t angphifiodtionrvathgbs paymerase
o ok e B 4 B SRRA B A Srhfflafg e
incﬁtpﬂﬁﬁbﬂl ofaritibivtic @eststanod geeo dmﬂ:ﬁegameea‘eteemon factosrwidite fpeiliaoth

of | uctl in. a di fied l ] nme , ind ] [
thopef ilFaer Pkt LERM CeespEudl aPPHeRIbATS TG NP Bbart: Us.
Pa@fﬁmﬂ@saslwsaat Niws; el NANBiofHent &1 B34RDE 98B); iafd [YostHaa, ieh al.,

the solubiljty of _th rotein. The reconbi nant protein
Tr%sgeﬁ&p@qswcfeé&7ﬁégz)£@§aﬁed and recovered fromthe

cytoRl asdBrufedan Pheprep@ed Mtk arc ‘Bhdtéﬁa@ rve&eﬂl 1ﬁélhd1f1g tahgrok@§étic
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repliggtig [SESteTTHeg- 37 SEER AecoBuipblR %@pr@sﬁwtmeu dEChofﬁep Hrorigisens or

E b&f. gﬁtlﬁeﬁ‘ﬁarst‘ﬁg UERE &Sor Mifferdf) FRBAHKE REREr t@b@ 8l $ér insertion, can be
puri f ication. In certain enbodi nents, the invention

emploged, didtichacasr b Easroved Priphis: Bsgtion antg gheklentifisg celif Ogce the
s RSSO0 B o BRI (8 351 FlpuBE. 46 2
delRoR bJS@@@xSI GRP8YBs, lintratizatibe v wiredyrings mutstionsy deleponsaereother

b centr. a a 09
= BhSET L I0RLGe bR B OAMIR LS. PO om oo
inmﬂdc&dmbljmloe]logl cal conditions. Soluble, active proteins
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an T]}Fcl;)fagqsﬁ) fan lﬁolafsyatgle it ﬁléei, 5 nl? élg}‘l%‘jlt,t ag’{égal%a@é}mn R 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
i MEWHCEHHEA bet ween a identified and a par ent PCT/US2005/026390
sh0\9 oi YBRBE id gﬁressw PRt nfdQified AdsB Rkp res%ﬁ%nfbﬁémﬁﬁmtprbﬂéinedfhen
ypepti de and/ or residue-substitute olypeptldg can_be
comlmaé b eerodificdihgst edlhvas skeRtsing e feperabipgnt PFPLYR QP RECH T when
comggyé(? to daf ARSI Q‘gg REesd G Gncl1giRE @ﬁeﬁi‘gﬁh tRdkpression
cta “nteraction Pmeen a identified an
of ﬂpaoﬁgnpepﬂcm@ed genp ohginge el epresHRg e RIPEINsTRePYdR B the doubly
LVRRN SRR xRS Bdh ibBagkated
]nmgﬁgiﬁgngﬁg ggg§g%ﬂg§%%ﬁﬁgete@?goﬂ%canmﬁnclude t he Hpate
one,rtwasthree,rfemt fiod, sixp$even, wight, nmecirahlyest tendizesges i n
radi oactivity, changes in solubility, changes in
nDIecuIar melght as neasured by gel electrophoresis
P a & excl usion processes, etc. In vivo assays
"’H Fﬁd@ ﬂP are not linited to, assays to detect
Lol og (& B&Lof Rcombinant
C1 43 Pt i ol opfly 1Rl APiectBlal b lRIERof Scombinan
proteii\aﬂ g»e;suderin alhott odil.s Toé uicreawdamﬂutihrm ¢andudedecm indreased amount
ant.i en C nse. .Gener al
of 1 FEbE B 108 TGk S g e A S 38Rk, il
the dﬁgﬁcdf tineGh@ A célNistphcivcing exreaﬁnblmamt pﬁﬂtam elnpdphée i El@mlnmfeasedl
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reconbbihdht G6tIRIIN BiLREIcARA tpfodublidh PdnObE i 1m¢fasal podigion of full

secreted into the periplasm.if fused % 1 ﬂ? B%gpri Heor
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si @h&lmq@@qg@d Bféducélﬁn @lierBativRiY 3R BR 81 prTease 6(119 E‘}t“’e Pmtem or

pepﬁ&ecée?gjra%‘ r{)r&ﬁfegd d€ perdarR 8 hdsh pro®c I Bkd @ﬁe:&b@ﬁ@ﬁuctlon

I'T) bi ndi ng proteln Fe(ll
can%@r et fo mcgﬂaqua]]evqi e trpepueraple prefeip; 9% d’ﬁP G |s111phBaS( q_os.%bg protein,
prog%efgﬁ eér (ﬁ?]:ﬁil 8%:%9&{1?13’%1? Bt}ge? gxah{]o%gt c% Rﬁélﬁreﬂtle inf¥eased production

pronoti ng conditions or agents
canailse beraag wombidation afrigeeastdtotad dayeleand increased active or soluble level of
%lsulflde bond-containing identified pol ypeptide in
ive, soluble formfromthe nodified host cell or
douhtryased prsthdtiop lisytypioallyf messured by conhprriop éhe leveb ofipradustion aftas

trans tide e t|
o cirgrEgP paiiE e b a4 s Bl P by if e shARTRE) con.
its.actjve state. It has been found that conplex
Solyble/inspribls proteins soluble in the cytoplasm can

[ t th th
¢ ggf}ier:f%rg{eovg g{}% er]Jrogl ?F%P%{};mant spuﬁF]B ap %E ﬁ%ﬂ%&o%akﬁcgﬂ' thd scﬁlftbﬂlty
of thB@ropen.i Phex®Bdmbinam Peotenbopeptidatan bdmoduceéwsb@mwred frorn the

pepti de, pol ypepti de r tel r ont

evthaien PoiT raarel Bess ettt Th pateh o tnblan b

insS18010 ol dokdfisd YPhe ﬂb&iﬂ bri féptide0dad indludetosie € tnowetagkttigseqaandes or
perhaps up to 4, 6, 8, 10, 12, 14, 16, 18, or 20 or

sequerces tOGF%%PWfEFé‘“%ndS I n one enbodi nent, nore than 50%
of HNeraX BhESEREnts thaRSERIdh GraRs h%ﬁmed&%%ﬁ@ﬂfdn&k&he solubility
protein, or fragment thereo roduced wi |l | be produced as

of sieaghbinartt predein onAEptide pt # Hess cell. phayigahi joldls” 3 PeRdderran mggns
fragnents thereof in soluble active formor insoluble
easily
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renatured formin the cytoplasmor periplasm In another
enbodi ment about 60%, 70% 75% 80% 85% 90% 95% of
t WO 04i1é¥98ed protein is obtained in or easilPCHERANIZESE
that fBb Brotdlis 16t bbiRtatd® b jon! e dRAGh SphRxinddt&181 500 and
auseg)r?_n tlhe C rrlginiil stggyémgre l(ImSt ed In Té"& _e11: gtrai. nasfl
20,@70xBavity mhor epmefes Metlemgrutsarin| anbufflvader phykiological3 paditions.
75, Q r " ' t i [ : :
Solghfe RV rolois U ol @lor SRABIARE Ko Bo Mt Bar f T imcusion
bodRel etharngre@pitatidmaSenot ype | asmi d Reconbi nant Protein 214

P. fluorescens host strain C20 F BAS .

1 A RleEREETR iR 3% is Hate Sgpthl pi i bories
Forveainple, i intqphcionibetwEsn Q idektidVind 26 picht RAGRptidd; foYaBeE
vargal PR PRSP RfD PELPBO G5 e RUPOLEA 2 G pice SR b
meﬁéﬁ%%zg&@ﬁléﬁ &égztro las hi.him%ﬁa“ﬂﬁp,i iAGitro dséd@ay bE used to

sl U DOM : . 17 yrF, hslUv 13115 yr.E, hs
detgnjies 2y AiRigfiebley 1#6@?%@?%?@1’?9% DISRENY e e ST deeen
en#ﬁqe Ohnk Nsubihtd, A ekvAdh NbrAVRE hdTBBinFord! Rcdptd! Betwictn hatilody 2and

Table 2: Overview of plasmds 96 WD 211116Al 14899 ,
antigery ei95 SebsietyoBnem imludeihcracaspiermyai Rt colommpls sBanges hanges

radi68&HRY, ¢ 2 Qo b A€y, Khfsed NdKdoleBM i wei RPN BRéuEdtdy 86l
reconbi nant gene; enpty vector @pDOAB501 Pnt| gr pE-dnak

elegiypphoresiDmios £9] grglufion prOGIseSCER Inlymgnginﬁvflqzvb}lt Heppt limited
to, assays to detect physiological 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 (LAObp 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(Il)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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Plasmids used in the following experiments are listed in Table 2.

Table 2: Overview of plasmids
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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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monitored by measuring ODsys. 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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i nduction tinme point confirmed that an al nost
To focus on FM and protease gene expression in P. fluorescens under the stress

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)i96l 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 DnalJ 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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RXF05455_1 | 0.8 0.6 53 htpG | Chaperone protein HtpG
RXF03987_1 | 1.0 0.5 52 chbpA | 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 DnakK

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 producing
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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 chpA | Curved DNA-binding protein
RXF01957 110.9 10.0 hslU | ATP-dependent Hsl protease, ATP-
binding subunit HslU
RXF01961_1 | 0.7 10.0 hslV | ATP-dependent protease HsIV (ec
3.4.25.-)
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HExabpld®| Gene gkmiressidn aradyshaif aldtrgimngroddiag he indplublElegtoplasmic
internal fragnment was anplified using Taq Pol ynerase

Bhega) , purified, and cloned into pCR2.1-TGOPO vector

I nvigt Th d
{r anSHG PE] UGS DeBP R O R ar BRaBons (e p-hGHD, it

vl liebtagtea nf dimdal\} diffaten FdIsogd praibat @enes mmaipeﬁgmted i kthain

oS ATkl S50 B0 R Ty EEOBINCL Dy T e AL v

GeERldR lll\lsalﬂal WabniparePGRhARR bf fil 02k iR point éadiBle, Bhd-mARIaS:
aaat cgc gt gcace tteg&(eSEQ | D NO N%? i nt erpnal aﬁg)leu fragmanty

egpermenisiire pafpgnedassgewn skadle Tshgss3) apd b A epigyishgie EM
p?&'gﬁse SbneReefeaGhfilth gég%ﬁg%ﬁ%‘ed(lmhﬁt}m%)déﬁﬁe% genes are involved
caggaaacagctatgac (S - F aaaacgacggccag
IMSEQ I D NO 6) sl - Up gt ggcagccaccaaggctgc (SEQ I D NO 7)
g@gﬁsﬂlﬂ ratir thdpeki srﬁllg 'folalﬂg alndS rofth gﬁh’& don (TableD’\?AA summary of

acat t gagt gagget t acaaggggagagt ct cc
Whichpgenes werk ideniifizd in(vBED ¢xperiyae plog v Wﬁhdhlﬁr @bbynregulation is shown

ugh%q?egﬁﬁ{a%ta% Pf%tléu% pagecteactcaatgtggg (SEQ ID NG 9)

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 gccaat ggttggccacgcg (SEQ I D NG 10) sl _UpUp
gccgacgccacaggtge (SEQ ID NO 11) used in diagnhostic PCR
| W1 20D DBWn cct ggt act gcgactcg (SEQ I D NO  1RGT/T3206/026390
at at act agt aggaggt aacttatggctgacgaaeagacgca used in

ha _ankE r\nanll1 CEO LD - NO- 12 200

P { é?—ég af'tac gg g; P & ;;1 aézgagoelﬂagﬁaé1 potegyn AR e sisps Y

mqﬁﬁmmlorMﬂorrpari sjompy | SBEdIRGbadiag yreied To study the

£ £ ot

T eSSt 49 Iy’ AOCKOHE £33
exo?%gss;ion “were co@at?e U%agf\%ééjrrlm%%etpoar ent _strain DC206

Rd0348€ Inedy const rdref eflChmerarpirregtin Bpied  DC370. The

RIxEEEHS T8R0T Tyt JERRBHRGHT My pop- - GH (pDOM323]
and h@Gd pDOMA426)! werel each transfornmed into conpetent

BEE9H92El I|2-1and r es\ A eEE| Chppgpregreien Dagka WO

2X¥a2005 1119999 PUIT sk pl MdhtieperddiaGroE@nd DS /72,

respectively, Standard s - nts

RSFRO788.f defed  wi t heelle| e QeresgnifGrolk gure 7 shows

Rix&bds3bhe Wilgd-t ype adaszfmt:la@Emﬁphamaane simlar

rowt h r atla anrnl Qac Q. FlLouro

S5 A N A T e B S e T T T e

{Fof) BedK, W Wiblses Glke Preseine ion Shed tificrb@raly hudripd edethin® Bw® frerehéxpression
ot easeé,}dégunit Hs1U. Protein expression conmparison by
“ﬁ%’i‘%?ﬁo activity Since the observed effect of the

| ack of Hs1U on the yield of hGHis difficult to

quantitate using 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

HaRipl TG Enesd R oban AR ahianeitesin P raoslespEsid nto the
parent strain DC206 and the hsl U gene deletion strain

DC37@he 88dbdnkd 1Bk VD weekd @iitSto 193 hRdn@ihd md‘Ul%?%y ﬁﬂ—-@@uﬁteﬁ)ldentlﬁed
St andard shake fl ask e>§per| nents were performed and

gengrp IHsEY i pecoteplastiic 4TPoser | dhe homelogpe piokei & E. coli can act in

ohBRLESERRES EARWEREND Spr&ﬁé)tg %@rﬁ} @dpenddie pf&éﬁ'd@%ﬁd;fn%ﬁ% E.
the fluorineter clearly showed that the hSIU protease

mﬁtHﬂU inferaels Withdt\Si agmpteinaefht homolegyie the ojubyrdis @f proteasome. The
zr ﬁﬁ@%ﬂﬁﬁlesc‘w? rfg?({]r%g t6 Be il RBlve@fin bial pﬁfoﬁe@%}?ﬂs oF WfidtbRed

Igure corroborates the res
Im@tlas e Mikpjak8DI PAGE. 41790y destifi@binpand whareaerizhigonnpd HsEW plelU
| f
ﬁﬂ(gbngc) ep:] %glngﬁivgh%ﬁtﬁ%g %112 ?Jr'o%% %t (I?i‘gitnlgf?)ﬁeﬁ pr«gtglﬁs 'irf %?Jhe%ghza
cﬁhgﬁnbo I 15:68P00Rx dMRA scdrendeomslysis st ggesiedthatathe E?sﬂﬂdr‘aslcaarhsl VU

nockout .strain, T r ot ease. consi sts of two
SR e o8 R R el Rl otied by hel U and
a pr oi edsetoatifyrthit HSNO dﬁ:dmhsgéd hsbMed Tihthe degadadors bhGH, an AsiU
ructed Hsl i [

b et ronBrOat SO oroinaohsmetruEhe TP sgvaing of
IO gEifte thatn ipiokimhtglt550 bp DNA fragment internal to AsIU 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 with
an ATP-bi ndi ng subunit of another protease, a deletion
sWBI0PO/AEY9 const ruct ed that had bot h t he hsl UPEGHESHEYR6390
enes renmoved fromthe chronbsone. As shown in Figure

as DOW2050 .was_ construct I|f|ca
opping e R S VB PG RO Pl o e Sl U
ﬁm@@mﬁ&am@nﬁwsegmnt ly fused using the Splicing by
Overl ap ExtenS| on (SCE) PCR net hod ee Ho, S. N 9
30 MBIRE vrest degiened Epl wl%anblgfyavéﬁgi “E%P@ﬁ%%‘%‘h"{é? (C%'?f gene
(Tt POITYERIASS Bhdlent WeAshpIaRd usxﬁ?pﬁaq%‘l}hﬁi‘ase Qﬁoﬁﬁ%@npunﬁed
89 3920955023171 The fused nments_ were

apd gloned mie CR2{IHEORS vectay (lavigpaspe Sen Dipasoire1Tse Pl?ﬁ%‘ds were
n%éf&iiﬂee ity ké}ﬁ%@tw B, PEBE DEXBAS Liatdish thd 1® fmamgamaes
confi rmed sequenci ng 105 WO 211116/ 1114899
Smmwlmmnlmodgﬁﬂé BRONGBOYRES el ectroporated in
T%Oﬁppl%rpl ated onto MD agar plates supplenented with 1%
glucose and 15 pag/nm tetracycline.

tlfﬁnremcycl [ n(-:Serqaelicst ance is due to an intllhgpa&ei on event

N

6P T e e r e PPy oy R R R of he
LSTU giakie 13) . aa%gcgwgce@g*cctfagr(smlmsm bat ha\aﬂtemaﬁlesllléﬁngnentof

fhn hsl N\ genes resulting-from-a-secondhonplogous

\"avavagav,

h4dBnbi nat i cW%é‘E%@?P%ﬁ@EQm%@'%t ed pl 456 1 Taggostig ECR
Rl ogous figaicaict (SEQ® RbFrgnosone, |the tetracycline

resistant colonies were qgrown tao qtatunn,ry phase in LB

rMéaﬂ%lm suppl [egsdse @ﬁctﬁﬁgﬁﬁfsﬁélﬂ)ﬁ@rﬂ) uracill. Cells are then -
ted—onmt o iLB ' JegmeTted Wi th 500 gg/m  5-
1élrolkrdoor ot i c‘%ﬁae%‘e%%‘?%@%e%‘?s?t hat | ost the integrated

hﬂlw’ﬂbm' d by agtgmwdcca@gongb (SRQ IDNOLD eversedinsiOHBAR theopt and

1ﬂf1?iﬁ éleggm Ir‘%f:‘i&l I@%ﬁg 7 gﬁ%ﬁé%% gﬂgg E?@f‘c& | E) il Wg})t_qlr)gerﬁ é%&aelnpgfcfi sl
DC4A17. PhenoiSgp o Moashysis of hsl UV del etfi on strain

SDS—-PAG&&%WW—%«J@J—@H—%—% rain expressing
hriyidiisPaTh eitegaciicorei BgSClRBGRAE R h i gher protein

yield than tiggoyD dobype strain DC369, siimlar to what

rvas obhserved earlier using the hsl U nqprt| onal nut ant

Bl rdeii D@?zgacéF@f%ﬁﬁgﬁca@ﬁ%)W PN n yilel d was al so

ed by the L & n
Egsf‘r g % he sa%eéégn%%%ﬁ&g&g%s@ Ubni)| %a{? ier. P asm %W 49
hsirﬁ)(azi'ni)ow\gl tgwtgg@igcgaejég (SE&H@NOA@_ trangformed into

AL L1114 N0 A4

L)’IJC al LT 11 1U4 '
%39‘920 111 :.#"mé%gg%@?%%%‘f% tggg %ﬁ% acaga ahus&;hnc'lcnfngrtﬂe orpE-DnaKJ
experi ment s (8EQIDIEOfI0y ned and sanpl es were taken at

\vl_arlous tilh 5"\|n+o for raolative f1 lor-esgence
WAl ement SqEIAgHIAG RIGEC PRGBS firom t he
fluorimeter Noqugat ed that the hsl UV protease del etion

rain had dignificantlyv hiaher nroteingd exnression
) 4 I ~ — i o

| evel s (about 50%yield increase) as conpared to that of

Eﬁer \fgﬁesg,xggomggﬁ&hmy SDY-PAGESHIalysisS Si M lar to what was

previ o h the hsl Uknock out strain.
Exan'fEb est@y the effert Mﬁéhet bylYegen Hooerkiplti 8@ eXNEeRAiS MYOtEINeXpression

Ecg%aréady bér&géﬂnt% %g%nt strain DC206 and the newly constructed mutant strain
DC370. The plasmids harboring the gene encoding pbp::hGH (pDOW1323), and hGH
(pPDOW1426) 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 W protease deletion strain, DNA m croarray
eNEIPHEMY8 wer e conduct ed. Standard shake f | BSKUS2005/026390
experinments were perforned using the wild type (DC369)

3 Blsal. et Sfttare i S0k BbpeeingEPen S Sipupegtprmed
wi® thbdburofiradR. Fiaere07 Rhowd thet PR willd-8p8T2he niytats tstrhi@f Gbes similar

het er ol ogous protein i nduction nd icrQarra

SERPR FAlSTe PRI G C BEY T D%B?\Géc%hgﬁgﬂgw 08 ) e gestits pggest tha
thNRuthhtPRodREN hizh&ednVRER dripeotithd e foWBE dabtbnBfttRéprotease subunit
strains, a new |list of protease genes that are

Hsflregul ated in the hslUV protease deletion strain was
identified (Table 8). These newy identified genes
encoding 106 WO 2006/ 014899 PCT! US200S/ 026390 pr ot eases
Prefainrrxprdssion hemparisgatby flugresgense aefivdtyr ound of gene

del ekﬁﬁ?@ #RVEULEved foééf ot lack "SPERUE Of'l hfe ,yﬂeﬁi 8 REH is difficult to
het erol ogous protern production. Table 87 Protease genes
quintisae SsmgdyPSPAGE aRNyses.ethel tsmaeral Iprafie rofi proteive prosiaetign was

PRSI B LA B SO IRBL A s

hé&ftt ey pladilid conidinitg rhGi:: COR fusPusyashwhsiretedrdd dtangormed into the

ORF| ugnce Fupnction . 13 - al anyl. -
PRt L e Dy st S Py D bR PRt g g
HItopdegr 1).35tamkar shake flask experiments were performed and samples were taken
e Gagc g Lo ARaC L € eaCe e 002 aRGREL 4R} AT AL BPRS e

fgtheen 3RETY skt the Fsgahgaége ahugal gaaiadedcagifiaatahigher
tgtat ate . . . .

PEIRfE SEBETITACn Rt By lche greriahtrit FagHe dit Rt Angne
c%&ﬂ)rat?ﬁﬂ@fé@?&ét (?ﬁaﬁﬂ%d by SDS-%’AGE an;lltysis. Comparing tot the :;vild type strain,
e 9at oL e S0g 97001 SRS 0SSR ROANE! BRLSIRERS e

HER A0BgEYATEIICT gact ggcaacct gt acct gegt ggct t gggcgaccegagt a
ttcag

Ef:xgag F2H AR G ASHCHGh CEZPP e PRI JRORGRARE 2009Cgt gcgccaggt g

gt g a?ﬁé HOlR k40 3GAREMT WO fIbLAGR! SACATRBHAGG HBGHENEURE bPBIIT,
ccatg

aad g Arejesse sthanit cagoded by by EgEhegaetiowshyegeiturindddd gerieree kapskput

sft5i3Cn insertional inactivation of the hsIU gene. To remove the concern that HsIV might
t t gat gct ggcagcegt gct ggt caccgcec aggcgccgtt%cacgtcg cpcgccg%
still digpstion as a protease by being able to couple with an AT -binding subunit of another

pg(%gagégaaée%ﬁ%ﬁ GHHRGIRCHIRLRE I FERBLEAR AAECHE 9SHLHBIRIRYed

ﬁ@hmaeamnmamgmgatcaaccgtcgecafggcaccaacctgctgcagctcagcggcg
eggt - . .
gcgc %[; 68%% anl:é‘l a ge Clg a 18 %l%lfltpgly)a v(\)[%%s(g) g\?agst Cg()élsgtléué)’%:eg gbg CPgCCRa grgP léﬁgcta%on
ofe®a DNA fragments flanking the AsIUV region, the two fragments were subsequently
5 gL APSSRATE! AIAE RIANIRRS RG0S YO RL S8R0 BBy
MEBSC d330b&et §icBgony dxedgl eabBamC 9da€ ake PBlyaReRE chgint gaain.

gagc . .
"%Pg’gt’%]@ﬂ'g% et SR AR08 § R c Bbe Greeh POt Eggueiit gegchemgyed
ift6 MAP site of vector pPDOW1261-2. The deletion plasmid was named pDOW2050 after

gccgccagacggcca Ca%ggcangngngnggCgCCgt ggngt ggCCgaCt
thq insert was confirmed by DNA sequencing.

ct caagcgecaggggct ggacaccagcgct gt gagccaagt ggacgget ccggect g

tcgc

ggcgt aacct ggt gt cgt cgcaaaccct ggcegacct get gct ggeggecagcaaac

aacec
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t ggt t cgacgcct ggt acaacgcgcet geccggt t gccggcaat gccgaccgt at gacc

ggcgg

c LW GY? accgcect gcgecggecacggcet gcggaaaat aacct BEHVBOSHAgAL

cggct

el 90CCOUBIIBAY' S LOAUSALE A BRESHELARLLSRINA 458
spPfedRhi9d W 4 9A6RRE it O |GahCEeiFEREC TargHnaaageaat §gaansn

_ccgcg tcgeegtggecct gt cccacagcgaagact ga, rxf A 91 zinc
inprematien swent that recombines the entire plasmid mto the chromosome at one of the two

hgr{a%g%gug %Sg‘fc%g 3@%@2@8 %ﬁg@%é@@&& £3)0 aGCAReClof BSIRARA Tafs 88 EEN

ofy dlea go/GEC gentes aesulting Fonc ecteaendy herelggrus giccarpipdingc bevggathe

int%%gaqu lasmid and the homolo?ous DNA region in the chromosome, the tetracycline
aaacggceageaccct gcaa ccctggcgé%actggapggcaaggcacc accaa

resisgat colonies were grown to stationary phase in LB medium supplemente with 250
SRS SR SATRE L ARICSRS EACRSP AR SGFARIGAGCT B 560" RS-
ﬂh&@@k"o%i@ 660 #-PONGgRdR A Jat tipdhgihed phynihc ageagt crgghingipn
cgacg . .. .
evfk algyy beedaet be At gere At et 4 et & 3G gryiting 4b S rgined

c&8t®somal AsIUV deletion strain, called DC417.
agccagat cgccagt ggctt cgaaggcct gggggecgact tt ggcaacggegcct ac
cgcg

ptﬁg.flkﬁﬂegﬁlgaé&%Waam&ﬁ&agcgacagcgccaagcgcgacgccgccc

act GRS RACTgulsin ehdtckyidt gilstion sty FearaTIE AEF O (ein

}ﬁf‘?ﬁ Rowed much hi%her rotein yield than the wild-type strain DC369, similar to what
ccagat cct ggccggttt cgagt accagaagcagaaccce caaactggcgagcat
wag aleserved earlier using the As/U insertional mutant strain DC372 (data not shown).

;gggﬁ%?e%? R FhAGL9GAAGHEF 6 HLACHEARALRGHAIE ARAUUTACOS GFon
usig g;hnemwgmbmad: descgheh emtitt FhanifcpPOBO34Y cortaigyecthathidh§OP
g a . . . . . .
1SR Bt AT I8 R o Juemt SR Josaling o sipns FJL04
HICER respectively. Standard shake flask experiments were performed and samples were
(9L 91 5858, S5 AR5 SAAREAIS A AEREARRAL PASHE9F SHORGHRes
ﬁ%ﬂ?? ﬂg@%é;gag&iezg&caﬂﬁt/ga@ LU ppte@saddaaateiadad siguifigintly héer
cagttg ) 116 14899 PCT/ US2005/ 026390 .
PERjEBY EPATEgE Xgeé 48 aé%’t 3558 &5@%&@%@&8%8?&58% i R
sB88 9fhis result is similar to what was observed previously with the As/U knock-out strain.
cggt ggct t cggcacccgct t gat gagcgaagt gcgt gaaaagcgcggcect gacct a

Fdple 6k Aeaaawt ideplif@tion akigs BIUC HLGOYFaE eghidagygat C
aacct gcagacccgcg

ccyagalignaeaid d0saet §feIqrbggty grgunnghiant ggohe deilac ptotase
agacCc , .
C@gﬁ@égﬁ@ﬁcéﬂ%ég6&5@?5@a?§5€6@@%aﬁ@60&Hﬂﬁﬂ@bcgﬁﬁ%ﬁ%€#@§%éﬁdg

eﬁﬁé}ﬁnents were performed using the wild type (DC369) and mutant strain (HJ115)

gcacegceagcaacgccgat at cgt e cagtt cgccat tttctacaacc
expressipg hGH. For e%ch sgtrain, theg4 hrg %ger igducggr? sagnples vgegrg compared to %13‘[ of

tgéa g glg%é%&hg&ﬂ@&a@&st 5ahYARACANRE FRUGE HRLARAT HCIRA GRBbhGay
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ttgc . . .
R R, Sl & B i of Froeese g (bt s wpreplated in the slUY
ragse daletian straifi 26 Sddtified Badd 8). These newly identified genes encoding
ttgtcgtggattgacgectttcggcaattcccctgtegtttttgcacccggetcegte
ggtgcetgg 9 dipeptidase

gcat at gct ggccccaaagcgeccggcageggat t eggcgceat gaat cgccaat aagg
ggae (cc 3.4.13.19)

gcct gat gagcccagccgagt t gcacgccgacagcat cgt t at egacggt ct gatta
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112 6. The process of any of the preceding clains wherein
a genetic profile is analyzed by conparing a genetic
pMST 0P@014§99t he reconbi nant cell to a second gBEBEV$2005/026390
profile of the host cell. 7. The process of any of the
preceding clains wherein the genetic profile is a
transcri ptone profile, optionally wherein the

tr anWihﬁén@ng hik[l_Bﬁfnil H@cﬁlﬁbddx&&?&iﬁ?@ﬁ&dto ;&ﬂ\?\iﬁﬁ) bkgbb(ﬂrn;nts and non-
m.croarray. 8. The process _of claim rein the
hf“r“ﬁ}%sf‘é‘f‘lilb%% e Vit B lp2 1 e pEigi i fear ?fgﬁrgfﬁn%gdmee?&mﬁay
ifRaidn e ARSPRAbAY conprises: (i) sanples of binding
partners to at | east 50% of a genone of the host cell

(ii) sanples of binding partners to at |east 80% of a

genone of the host cell; (iii) sanples of binding
partners to at | east 90% of a genone of the host cell; or
(iv) sanples of binding partners to at |east 95% of a
genonme of the host cell. 9. The process of any of clains

1 to 6, wherein the genetic profile is a proteone
profile, optionally wherein the proteone profile is
determi ned through two dinmensional gel electrophoresis,

| CAT or LC/MS or through a peptide array, 10. The process
of claim9 wherein the proteone profile is determ ned
through a peptide array and the peptide array is an

anti body array. It. The process of any of the preceding
clainms wherein the identified gene product is a

prot ease, a subunit of a protease, a cofactor of a
protease, a cellular or a genetic nodul ator affecting
expression of a protease. 12. The process of claim 11l
wherein the identified gene product is selected from the
group consisting of D al anyl - neso-di am nopi nel ate
endopept i dase, zinc protease, mcrosomal dipeptidase,
extracel lul ar netall oprotease precursor, cell division
protein ftsH and gene products derived from genes hslV,
hsl' U, cl pX, clpA and clpB. 13. The process of claim 11l or
claim 12 wherein the identified gene product nRNA |evel

i s up-regul ated when the reconbi nant protein or peptide
is expressed in the host cell. 113 14. The process of
claim1l or claim 12 wherein the identified gene product
is renoved froma host cell genone, optionally wherein
the identified gene product is renoved by honol ogous
reconbi nati on. 15. The process of any of clainms 1 to 10
wherein the identified gone product is a folding
nodul at or, a subunit of a folding nodul ator, a cofactor
of a folding nodulator, or a cellular or genetic

nodul ator affecting the expression of a folding
nodul at or,
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16. The process of claim 15 wherein the folding nodul at or
is a chaperone protein. 17. The process of claim15
wherein the folding nodulator is selected fromthe group
consi sting of gene products of the genes ebpA, htpG

dnaK, dnaJ, flcbP2, groES and groEL. 18. The process of
any of clains 15 to 17 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 nodul ator of
the identified gene. 19. The process of claim 18 wherein
the increased expression ggaMs (i) inclusion of a DNA
encodi ng the identified gene product; (ii) insertion of a
pronoter into a host cell genonme; and/or (iii) inclusion
of, an £¥ReRH ﬁh‘&njﬁ@ﬁﬁn@ fhel eapxessﬁdme)f hosbmbalaht, prétéin of heptide in

process of an t he Lece
PEREC T & oregrp pprad TSP & AL ReHR kb b1RpRaS!
caalthe ne&mmemo«mmmgaalsm, n)ranamlegeeﬁ@tw ewifife fitheqn E
coll bn?Jmltt F]ellzt% ude;m% 4Bk BF e c@ﬁpé}ﬁyto geﬁé(él)l et produtfs) that

V\}?COHI
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conskmessept 6 higher 1FYf‘é ébtbe geeppbinapt gl 1na?ﬁﬁ%réiq105t 5 kst
CRlslnot Beh th&%'ecl dxpred@e accopbiamit pﬁﬁéﬂl or dibdor@SnanT bl that is

process of of .t he ecedj
i ?ﬁiFﬁR}%Sdméﬂ?r bélﬁint ﬁ)\g{mnc azjd il chan%kgg e ?%1? tbﬂ%lg g@n%tlljf;]ed

I @aQ¥hianan tenplod beiepraiucije preiremmbin@ng opll 4K epetie @wdidigation to
s OI!O ik la Imto&ﬁ%. rde] gbirngtﬁggﬁ){hg%hd%so&%&ea% inRERhibeRn! @Reenor
(YPY% reased activity of the reconbinant protein or
peﬂtﬁdemagng?héﬂﬁﬂbWess of any of the preceding clains
wherein the genetlc profile is a profile of genes in a
gene famly. ocess of an

cPai melhRREICETS %Fﬁ‘ gﬁﬁ?f%mﬁ¥%?ﬁfg%mwm'%%ﬁ§§%%g$ #ggggg
and nfoalfdi g ofiBaluhtatir s, 25. The process of claim 23
wherein the profile consists essentially of proteases.
26. A host cell or organismthat expresses a reconbi nant
pBoteKﬁw&h&t%hdshb@éﬁﬂﬂgéﬁﬁmv@§¥l@)W@HF?P%@WF%”W'@@3e t he

eéf%{?ﬁ‘?éf ggﬁicﬁ;fm e nluﬁﬁﬁ:ﬁ r&fdﬁlbﬁfa@ﬁ&ﬁs(@) ﬁﬁlyﬁﬁ‘aﬁ,%@eﬁd’t@ mrofildrel

si sting lg ’%I -meso-d ?e ac%g
eﬁ@@p@ﬁ?ﬁ&ﬁﬁﬁmﬂﬁ?ﬁﬁnﬁ? @I“SHW@P$§ g’pe dase,
efgll'(,a@&@j th@tl add ex@s&tsaaldlgoph@ha asel mn]&amosmjmnant@llll thady ig eilen A
ot ei an e LLQ.genes
Lty e TR RTIR SR PR S SRk LT OPne:
Ofegaﬁblsmt o1l thbtd mtzspmneméhwem@m@éb‘ﬁﬁi%é‘ﬁtCh*E]rgB’tgel nis
gx&?e%mgxg 81“5’19 séggﬂcglgaﬁxﬁeg GenerdiRet 1n‘1'3}?e| &o&ﬁed@é@ﬁ[ﬂn&m dellad

reconmbi nant protein has
provide a doubly modified cell; and (%) expressmg t e protem or pepgde in the doubly

modified recombinant cell.
4, The process of claim 3 further comprising repeating steps a) to d).
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) ot gene product(s), or

until expression of the recombinant protein or peptide reaches a targeted endpoint.
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genetically nodified to increase the expression of at
| east two folding nodulators that are not folding
nodul at or subunits. 115

6. The process of any of the preceding claims wherein a genetic profile is

analyzed by comparing a genetic profile of the recombinant cell to a second genetic

profile of the host cell.

7. The process of any of the preceding claims whetein the genetic profile is a
transcriptome profile, optionally wherein the transcriptome profile is determined

through a-microatray.

8. The process of claim 7 wherein the transcriptome profile is determined
through a microarray and the microarray comptises:

(1) samples of binding partners to at least 50% of a genome of the host cell;

(ii) samples of binding partners to at least 80% of a genome of the host cell;
(iii) samples of binding partners to at least 90% of a genome of the host cell; or

(iv) samples of binding partners to at least 95% of a genome of the host cell.

9. The process of any of claims 1 to 6, wherein the genetic profile is a proteome
profile, optionally wherein the proteome profile is determined through two

dimensional gel electrophoresis, ICAT or LC/MS or through a peptide array.

10.  The process of claim 9 wherein the proteome profile is determined through a

peptide array and the peptide array is an antibody array.

11. The process of any of the preceding claims wherein the identified gene
product is a protease, a subunit of a protease, a cofactor of a protease, a cellular ot a

genetic modulator affecting expression of a protease.

12. The process of claim 11 wherein the identified gene product is selected from
the group consisting of D-alanyl-meso-diaminopimelate endopeptidase, zinc protease,
microsomal dipeptidase, extracellular metalloprotease precursor, cell division protein

ftsI1 and gene products derived from genes hsIV, hslU, clpX, clpA and clpB.

13, The process of claim 11 or claim 12 wherein the identified gene product
mRNA level is up-regulated when the recombinant protein or peptide is expressed in

the host cell. -
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14.  The process of claim 11 or claim 12 wherein the identified gene product is

removed from a host cell genome, optionally wherein the identified gene product is

removed by homologous recombination.

15, The process of any of claims 1 to 10 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,
16. The process of claim 15 wherein the folding modulator is a chaperone protein.
17. The process of claim 15 wherein the folding modulator is selected from the

group consisting of gene products of the genes cbpA, htpG, dnaK, dnaJ, fkbP2, groES
and groEL.

18. The process of any of claims 15 to 17 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 ot genetic modulator of the identified gene.

19. The process of claim 18 wherein the increased expression is by:
(i) inclusion of a DNA encoding the identified gene product;
(ii) insertion of a promoter into a host cell gehome; and/or

(iii) inclusion of an exogenous vector into the host cell.

20, The process of any of the preceding claims wherein the host cell is a

microbial cell, optionally wherein the host cell is a Pseudomonad, a P. fluorescens

cell oran E. coli cell.

21, The process of any of claims 1 to 19 wherein the host cell is selected from the

group consisting of an insect cell, a mammalian cell, a yeast cell, a fungal cell and a

plant cell.
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22, The process of any of the preceding claims wherein the improved expression
is:

(i) an increase in the amount of recombinant protein or peptide;.

(i) an increased solubility of the recombinant protein or peptide; and/or

(i) an increased activity of the recombinant protein or peptide.

23.  The process of any of the preceding claims wherein the genetic profile is a

profile of genes in a gene family.

24, The process of any of the preceding claims wherein the genetic profile

comprises proteases and folding modulators.
25.  The process of claim 23 wherein the profile consists essentially of proteases.

26. 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

ftsH and gene products derived from genes hslV, hslU, clpX, clpA and clpB,

27, The host cell or organism of claim 26 wherein the recombinant protein is

human growth hormone,

28. 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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