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WD 21) 1) 5/ 069913 PCT/US2 0115 /11111 5 4 9 EXPRESSI ON

OF MAMMVALI AN PROTEI NS | N PSEUDOMONAS FLUORESCENS
WORRBERENCE TO PRI OR APPLI CATI ONS Thi s appl i cat P@mnus2005/001549

clainms priority to U.S. Provisional Application Nos.

60/ 564,798, 5 entitled "Expression of Mammal i an

Proteins in Pseudononas fluorescens,” filed April 22,

2004, and 60/537,148, entitled "Protein Expression

EXHRSHEXORAMADERE Y eROTERN pu ey Shaglgs g vorescens

production of a reconbi nant manmalian protein by
expression in a Pseudononad, particularly in a

Pseudononas f | uorepgane e TOPrAOE APPEI0ATIORS Pr ocess

I mproves production of mammalian protein expression

OV efhikK 'ﬁ%ﬁbaﬁ@% RILSS I Roriby 8¢ €NS. PRAHSROMIPIcktiohHNos. 60/564,798,

I NVENTI'ON_More_ than 325 m|lion people worldw de have )
entiffed AExrtessian o MamematispeProlelys moreudnnenss ifveresggrsdr filgd April 22,

ngd. v | rQu o> 2
2008 b PR, ARREE PG BfiSsdoe BRE RE pERuR 16, 2000
than 370 bi otech drug products and vacci nes currently
in clinical trials tHESORRHERNVENTION 200 di seases,

i ncl uding various cancers, Al zheiner's disease, heart _
di SBmsmventicabist @ procassl for finprayefl rodiction AfPSTegaTbinant mammalian

rthritis. Unli.ke tyaditional el | | ec
profie petetoh ke S EMSSHE caBTtly n C Llefdgpones fuorescens
org&han) (Rle ycush aapovePprotiaition of ahammalidaployeipegplessich dver known
living cells inefficiently and at high cost. Due to
EXPFIFEIOR SYTCBHst and 20 conplexity, there is a shortage
of manufacturing capacity for protein-based

t herapeuti cs. The BixskdRouNbGrORIsAINVERIoN t 0 produce
products has a very long history. As early as 1897,

Buckigey thdh S28VialIBsh bbsHle QREMMESE Badle! Beehablfddoby MRagbre than 155
are effective in converting sugar _into alcoho

biotegnplony dwigs adpraseines ppprovtd REyihe 1é3sdiopal ang hfiec Afministration
(Fﬂ@'. gig g?%i%i%ﬁ,gtgmg%ryré Hﬁﬁ R¥n 3%] B}o%e%ﬁ%ugd%&g%&agg@ b&cines currently in

pro eni Ci In via Tternment
clirdeali teivle dtargbting nmhopeethah 2002 Bistdses, | mskadingomarodus f cane¢rgn Alzheimer's

.. genes int.o bacteria were first dey ped in the . .
dis Qg5 et P, ooy SRGF GHOtSE e IS Bl PRGPS o JAike traditionsl
smAIEARIER IR ARt rapEMER Haf BrefrodiRed t?ﬁ%ﬁi}f tlhSdica® ¥idichlednibRsis, proteins

the production of human insulin (Coeddel, et al. .
are pogHy prstiged molaving cetisdagificientie Apdiet igh spd. Lus tp the high cost and
. r‘ . 1 . .
oo e oy e 95 RSB .
pr oTkd n. ofHoiveohsa], celle webwgdnenprodwds hasnafvart long hiptaf. As early as

r apeuti cal | seful WO 2005/069913 o .
159 Bt O A P gre RS SRR LTS SFeivadn convgrting sugar
intd AcAD]N8dding fo0tht Produtiidr tlie9indRtrial blergidile @Bihg microorganisms. By
organlsns used to express_these exogenous proteins. . .
thePARsa tayet-scalomrodusiivg of penieillmy ve Srmeptapp 8@t ahieved. Techniques for

the insertion of foreign genes into bacteria were first developed in the early 1970s. Bacterial
production of commercially viable recombinant mammalian protein was first exploited in the
production of human insulin (Goeddel, et al., 1979a; Wong, 1997). Today fermentation and
cell culture underlie the bulk of the industry’s production of alcohol, antibiotics, biochemicals

and therapeutic proteins. However, development and manufacturing of therapeutically useful
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Al t hough bacterial expression systemare often used to
produce reconbi nant 5 eukaryotic proteins, typically
wo bwspeoiri ns yielded differ significantly fromt/higions/001549
original counterparts. In general, it is a challenge
to reproduce the eukaryotic secondary and tertiary
structures in E. coli expression systens. At the sane
time, while the eukaryotic expression systens
proﬁeiHs h88béeh REDRA GRS indke phi®, th HMrhiions 6 PRV eA MW ganisms used
tertiary structures of recombinant eukaryotic
to epprgesethess, expg@oelap@é@msy of these systens to produce
reconbi nant proteins in large 10 quantity is limted.
Proffibit SR opR BrolROLGRIONS [ EPY eSent {he rost
srgnificant difterences between prokaryotic and
e ukaitlyooigh Cbémt@‘iél cxmaqsxoessysmm e olddeny otsed t@i pE)d,uce recombinant

bact.eri a). €.a.,Ve e ar st
cudShE msfkims Wiy S taFRaief8 ol oBtEERY Bodlfheir original
counterfaits €1l gomsalf {taslaahilingt to feprddaté el eyikfyolltiSREndary and tertiary
These npdificatiagns, in rmn cases, .are necessary to

strugBIrgs o rop i BTSSR SHCRt At e mEttiTes aafhlkotﬂlmeuwgtw expression

sys{%}iﬁguﬁ@ﬁg' S8 sitdd % Q%\trﬁ tleAdecSRRPARI @fliary é’tﬁlc?tﬁ@s of recombinant
produce protein wWwth the correct” primary structure,

eukatyotip rpmtsnm thegapesity od thess tsystems s bradiboneicbybinenti friotedhs in large
Hﬁg’l f refore of ten nonfunctional. Conmon

qu3 f %%F ‘ons include disulfide bond formation

gl ymsprbm.atmﬁal andifidatibrsofepredent| the iAokt significant differences between
osphoryl ati on, and gamma- carboxyl atjon, all _of
progml %@#ﬂk@@&%tﬁ@tw SXRIESFiqno | Pk olerd(igi Breigia) dave a very simply

celRfk i hbthre BRELS nhbdfe %Qﬁ@%?gaﬁale%yshﬁ @ﬁkﬁ?&@g al b¥otdR is often
not properly glycosylate, acetylate, acylate,

modgified pﬁgr i listngially mrod}paﬁdm;[h@ge bm@ﬁg:‘(a@n@ Uk amanyt dages, are necessary to
cal i

cor%g l?elf {)]%)tldg acttggr hgl’cpoq%E I%OI’BHO n?lé‘u&a reéfe% W?‘:ﬂ e%(oltlrrr;g abacﬁanal expression
systehss produee reepﬂoteﬁﬁ) ncﬁt}gﬂleai)nea préfatly rsedetuny, the probgh @&ly not be post-

ey redfiet ou! Fobur BT R e Stk CoBRE MOdiiations include
dlsﬂﬁgé Sbﬁlﬁfon%’tllcﬁﬁ WRbsARERe LM atfon, RERMRI) ?h@sﬁaﬁoﬁia@ﬁﬁ nd gamma-
In prokaryot'es ‘and eukaryotés that facrlitate
carb@ly&htmg, al obtldeh cm otgalate prqtﬂntfhhhmomwlqgicaé uehwty Bactenal
expg%sg e rs)}(l)sr‘gegrﬁse genrérat?lé, 0\%,{ zé‘rrl§r' ﬁ, ft(%)lag e[dlgg %ﬁ?ﬁgt p|h((j) s(?phorylate or
garﬁmh-dmhgxylite@n]taeszdsﬁwpwfemggr egating into insol ubI e
Iexes he b|n |ng cha ones stabilizes these .
onf Bt el e%tqo egan rc@al@e ‘{epl?oé‘é%rh‘ﬁt baRds Afeckijen formed in

thef fﬂcgﬂré?ﬁ &’)'hﬁ? fisgabh@feda st Bloidal GctiPBy;PleYd¥6R! | #faturation and
chain to fold into i'ts 30 correct conformation.

refpiding vie rusuallyaypanisedb do grdduee aptiveeaukaryiofipeprofeinsel Molegnldr chaperone

progefl(ll{& ?rg éqr% {11; 1?{ @(2[% ﬁ%’ﬂf%ﬁ&xy gﬁi@%ﬁ%ﬁ? O@‘@g ?aflhtate the folding of other

prolféﬁﬁ'sl USRB@%s@ﬂdééﬂgsuc]?mhhieﬁmes [vinféldeCorr patillyEfpdedssolyeptide chains
Escherichja.coli colj) is the nost wdely .
areawtaigﬁwﬁa {heye QL. iEreRin ?@Qwﬁe@g?wt 1ys9is pggrpeating info insoluble

ct pk f
corﬁ’%lggégct g?lg Zﬂégdlg%u(??%%ar &ggé; ?fé@gig@é fose f @bide@Pd1)MRblides, thereby

preventing incorrect folding or aggregatlon and allowing the polypeptide chain to fold into its
correct conformation. However, chaperones differ in each type of cell, and can be

differentially expressed based on extracellular conditions.
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and harvesting is possible and cGW production is well
establ i shed. However, there are 5 significant
wo ovshevidNs to the use of E. coli, which oft ePCPUS085/001549
difficult to overconme, particularly when expressing
reconbi nant manmal i an proteins. Along with the
I | mtations described above, the high-level expression
reconmbi nant gene products in E. coli often results

Probﬁg&%ztmpﬁhfjlfﬂﬁeﬁm{&ﬁteﬂfsm ein of interest and its

sequent degr adation cel lul ar protease

dep@glzmqﬁm FOIt 6E-bradi) oy rﬂfteam0§t Vidght dderopgngly QIS%{; Rrqiein expression
rt.e I .

R A g U T

and&@kvesuhg is pokdibieg atd KEM prcelxtpmms well tekteblishod e dfowever, there are

sienifiaet, VBB dGReqREeot fi Ca STk LA dURAr GTREL to overcome,
par@HihBAPRELB ssih g FRYAbinaht bemdBAAsdfeaitt by diluti on

Sone "of the factors which have been  suggested {o
| nvblong dvitrihe hatiagperdasedhedrabprmthohighneicd e@r?ﬁ@mﬂfgfﬁcombmam
ocal copcent rat c
geng rproélbcﬁs ngln? 5352‘? Etgﬁ] 0 ultg'ﬁn Hﬁ@?]ﬁki%%:dg?% roﬁ?/i%éogllrwel% of égterest and its
subkéq@bntl dvg’adaﬁon gy uteéhltaropﬂ))eapcsewe ntﬂepngtlbmrmm itpelogically inactive

di sul fide bond I ack,.of t.-transl ati.on
aggrerates ikagVR &8 §nc Eﬁdlgsanp{oi%p é’%lggis IPHEC]BPS? é)og]les typically must be
ext2@ledPidd tepauttdiPERPRAivith! BABRE RS akd tdﬁp&ﬁap&er teesrocessl Typical
other enzynes involved in jn vivo folding
renatma@pm@hqﬂs anvcdmaé%emntﬁm ﬁljSQIV%xﬂm @grq%?@emcﬁon%ft%wd denaturant,
€.
R AL
suggsst@i tsbinyolaed tminclnsivn dbodyp forttatise lﬁcacledhfshlghdom IGDnCaBtratlon of

Progfim AT IR EBIRY PP ROIegt el 61 B BOdRas high level of
glu?é%ﬁ%e)w A5 PmSYcH EBsul SACHords; lﬁﬂCGﬂ’Wsﬂﬁmmlonal modlﬁcatlons
cerevisiae or Pichia pastoris, are also co use
which qudggr@@serjh@ﬂ)g}tﬂg soimbdiy; gy}gp%lnngqgh% With ¢ ha erones and other
enz&gﬁg qg@/cﬂ%dzﬁg in R}E\%Vfo‘i&ngoﬂﬂemﬁ%&ﬁﬁ§ &R -HnRHR §1aa@igu1ﬁﬂ@ or other
vel ast and | neXpensive conpared to ot
covaltna ropads; cnnﬁSmempsedssggnegaslystdn@ldlh@mt@enedw}e&aﬁtle danthelr limited

onpl.i.sh m.te ation

o R Rl PR et iR TR kP BRhaRB R sty o
chéi)@fo‘ﬁ@éS tWHich Bbst tbRmdhBL IBAdoChe fdihatiopoOintiasion Hudied.0 t he

Characteristics of the cell wall. Insect cell

ex plessiespressian ayeniaveharsSacsheoguersairasian or Rickiaaastoris, are
alsB %1%1 ﬁrg%le&' fo ?rotﬁl‘ll,léeﬁrg kVehas Fste@bi ﬁel?&ﬁ?&?e?iz@@ provide good

em rrec proteins that are generall

expﬁesion B@elsrmdshmt tebatiaelyy fasb dinfl i isekpsasive caepRipdstopether eukaryotic

roduced and .extracel | I ar ex has
ccBEBRAOROSTS. BT DRBOE/ CoTSHeo ME LG iy phefonal proten
mddsfidafbn thefteth sy Radirefoldingngd hessttingaufdhspatetn cin besa problem

generally chal | eng InE Mammal i an cel | expression
dug iosthe gharacigristicnef e rlbwallhanst er ovary cells, are

of t? ectUS8d )Fp%ssﬁ)ﬁ s%spﬁrﬂ;eeélﬁ %ﬁl@f%%asdsoﬁl afmtbﬁve but expensive,

syst em usua produces correc roteins
alternative as a protein expression system. Correctly folded protelns that are generally post-

translationally modified can sometimes be produced and extracellular expression has been
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5 wth the appropriate post-transl ati onal
nodi fi cations and the proteins can be expressed
weziosaewhd ul arly. However, the systemis very PCT/US2005/001549

expensi ve, scale-up is slow and often not feasible,
and protein yields are ower than in any other system
Pseudononas fl uorescens (P. fluorescens) Pseudononas
fl uorescens enconpasses a group of conmon,

achievedpatloges dt isl fots apragihyes decteniat andoyeast, zadsssple-up is generally
water and plant surface environments. P. fluorescens

challepgingeyt ensi vel y used in agricultural and industri al

Pr 8£f5HA%n dNCxpeission Gostms, Gueh by Chitfesd hemstar oty oelds) are often
of non-mammal i an i ndustrial and agrlculéura ﬂ %?1@9
usedl\fon remphek |Pm131ér¢2i§ﬂi‘?é%°n dEhis gadien usyally proqugss ggrgeg ¥ Tplggd proteins
en us C t @% d
win B pHATHAS foFUGESLY UAREA s 00l B PRIGAN i oxpres

extriﬂ:)éﬁﬁl@ﬂy.SI HowMy&rpgensysmgams emp'r egnsiye, 1®alesxpomb$lnwgm@nd often not

bacteri al ., ro cens in the d- 1980°
feasiig 474 PP Y6 SV R ™ SRRASATP B on ¢ he °

expression of the Bacillus thuringiensis toxinin P.
PsetdomVrs ?msesaazsmwryscezg 1985 (" Cel l ul ar
encapsul ati on _of bi ol o%zl cal pesticides"). Between

and’sgustomonasydeRgerieny at PR AG? o g@&‘?er?é egomglémwe?(lmpathogemc

sapr@ghﬁéé"ﬁ{at %Qﬁﬁﬁ@'s%ﬁ; wotli dnll plafdsieficd BRviraiatidne| PUlfRbrescens are
P. fluorescens in (Patent applications on t
extepsmdwcmae@ rinofgrisekiurpk ped industial psesepses mslu l%naommermally for the

prod TR RE P el AR S e BB Bk @ fmmalian cnzymes

deri®&d FR®5 IR) I’ﬂtmﬁ‘e.s*chﬁ's RaveEkemplied tof rqdate envieppidntdt joptrnination, as
directed.to th

expr essi.on. of nbi napi. bact
ek Yy 9r o RS R PUFEDNE: & MsPert Hpdh oxpressing
reco’inlﬁﬁéht Facterial: F6Ridd%R . P.41dp&cOiOin the 284, 1500s dnd 8] 86 Arst patent
5, 559, 015; 5,610, 044; 622, 846; 5,643,774,
appBeaion @JBe esressioniaf the Bagdes tgnngigniiyioxgois. P. flugrescergpn January

22, 1588 o bbIeg et 7 BgogiPetalley,  Pafiegy 1983 emd 200

My&ogeh,/ 1dtér7 Dovb, ARG, S&enceS, 6869&1&8313 5the0 gorpanies, capitalized on the
5710031 574; 5,731,,280; 74163 5..756, 087 ...
seriiinge] 9350 3 ghigrega B BRNOIBTIORIBS By PROGEIIDRE pestcical
mse%tlgl%él 348 nebnabridaB 8Sxink,: dsl Well 743 on @gé(ﬁﬂc 44¢ sequences and genetic

194; 6, 268, 549; 6 277, 625; 29,172; ?
ma:apulamn tocehmEp expreption af thevs- h@?sampm Boriesyepp ICWTBHS &fRbted to the

B

3,34 BB/ NSERM93, ABFN0)IIBR,50AD SPBBRE295; 559@193,6@49,1)94 5 622,346;

S ST TALI 150 00 1%, ee: TIggse S dn83! 4, 160,010; 5,232,840;

5 29&!‘5@7505 %}Pw fs 5@018% Groidiac @gsz:zmkip 5 6214[70878%2 898; 5,677,127;
entit ded Reconbi nant

5 686,085 65231 e Drghs Saaiol 3741188, 5,756,087;
5,7%?%(?’,?@%54% ﬁg@ﬁﬁ%kt? AS eés%f L) 208T|33)5%p@'|8‘ ®ajs13R3; 6,117,670;

e€s’reco *t'Rat “cah i'nclude at ieas
6,18M84he 66198 10¢D L2 GEe5HO; eﬁ,@%ﬂ6lﬁg 8,304fD] dnet7gr70a as well as PCT
Pulg:l%/ctat?grll r}\?os?n Ot t2)%/15761; WO 00/29604; WO 01/27258, WO 02/068660; WO
02/14551; WO 02/16940; WO 03/089455; WO 04/006657; WO 04/011628; WO 87/05937;

WO 87/05938; WO 95/03395; WO 98/24919; WO 99/09834; and WO 99/53035.
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5 adm nistration of such cells to a host to accelerate

an i nmune response. The application denonstrates the
weemdueidn of bovine interferon-a and interf ePOnU§20051001549

P. fluorescens. Dow d obal Technol ogies currently has

several pending patent applications in the area of

use of P. fluorescens to produce reconbi nant proteins.

PCT Application WO 03/068926 to Dow d obal

Tehn @ asticess, sadzedwebagasseddds R0Q3pCEMMitlicsitbn No. 04/087864
"Over - Expression of 10 Extrenozyne [

] Genes. in . ..
entithek fdompded Raprmidnas flefls RARGPHT theckrofngtionad Qeliyey of pAntiviral
exXpPressi \Y: [ ' »PS i of 4 b 11
Ao PTHAR AR TAEIY R UDahEETREOAR e bahbian ol
thatRfaf dltdeoit ledst ex¢ hetamingoes goeyamesding hadhemeking ve g cytokine and the

typically ancient, fqund in r okar yot es, eukaryotes .
admibigrat A FAGeTS Jadiont 19 fiealiatn A e ZROR D |75 gpplicaton
den%h%ﬁesatﬂé prdfReS&ESof Hodind igE@éles-oand ihteStronWig POALG R cens.

I SC

oses that enzynes can be derived fromcertain

L 15
extDewépohal iTectnotngies snaenilydgs sevaml pspding yﬁqexétaqppycatlons in the area

deriyed fromextre i lic. ia. i: '
or i of gsar SRS R R P arh LI, BT aBRalp 031068926 10
Do\ IGlbbal 2 Tecl2Obgiesenfiled | Bebridrpwd Bos200By omititled,o{Oyér-Expression of

Pepti des” describes a net 0 r-o { ng spyll . .
BRI b o e LR G fe Bblerives n expression
sysf%ﬁﬂ%%ﬁi@ﬁ bk&udBmBHisllsS QleBificAllyPPEALOERRAS Tan bE REAT 45 1kt tells for the

P. fluorescens. 20 PCT publication No. WO 04/ §05221 to .
profuntionl ob aKirqraesyts GEERss. erlpsq SBEYTIRSNGaty@icaiy pncient, found in

Lran dhed b iR bElRSts e brot 1 d
profiiioRE: eBfyoldt HEl e FBETHEED iy bR i protonog, slese an
mofdes|atdigrades ,and Sishve The astentodiedloses tt engymmssan bg derived from certain

iants. and | d hereof . that ar :
e PN CBEG P4) 5 Y GETRE B A PRC bactria

Sy Sp@ublieation 6. EWO 98/0864533d, BAG Globb Teetiiotogies, filed April 22,
descri bes the use of novel ribosomal _ 25 bi ndi

. sites,
20430 eatithesh Cleoweost Beddupiioss ofc Bentiden gpsstibesna mefhod 'St prodicing small
r.okar ' . X Arg pPseado ds,
peREL RS SF oD SRR T a8, oL} BRAonets
speRifigany Bn@yorestehsudi ng E. coif, P. fluorescens, and P.

putida. The da P..flugre S 4S.| €SS«
o0 R R, SO b p e e “Benon
an€ WAL IR dEeible OPromotdls T BitividRS tnoveh ®BnM4fRr &g Sariigrasilate-inducible
bact eri al }protei n, P. fluorescens is nuch nore . .
progidters o Fatlugraseass nap Vel 36 mosd 1AM PIOTReErs: ¥eFiqnipd improved
OIPAL lsLEaPRS R0 sGRbhs
mfRIEREREL Bt UL cohel A prolfirydoIOARIERDS sE0ehe
PCT/WS2 PateANbl 3,232,880 40 Monsanter Gb.- destribasghe use of novel ribosomal
.bacterially-derived f3-gal actosi.dase than FE.. [
bind g &2 PP SRFGSPRIAT GEtn PRHGD" PRIBUSFAL dg gne example
thd\@9ls RREMABS Expréss tpdeciny GdWE hartndk i seletil 8ganfsms, including E. coli,

commercial interest, a strong need ren?li ns to i.n’qrove .
P. tthoresagiabiand 8 mfisiapr dhacianshewy dhatof. fuersisithdntlesssetficient at

ex&%s% {h%rkro@ﬁxdhgrﬂloﬁérv&ﬂeﬁ WoRpatddNBE. RO R hitrast, when expressing a
bacterial protein, P. fluorescens is much more effective at protein production than E. coli

under comparable conditions. In fact, P. fluorescens cells described in this patent produce
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Therefore, it is an object of the present invention to
provi de a process for the production of reconbi nant
WOorRuER699an, i n particul ar human, proteins thatPCEOSIH85/001549
isolated and purified for therapeutic use, and cells
whi ch can acconplish this process. It is a further
obj ect of the present invention to provide inproved
processes for the 10 production of active reconbi nant
sevetBIYORI thée tatetigliygerived @ giltichgidasbbe E. sEN(@hipare table 4 to tables 1
Eroteins. It is a further object of the present
andZhvention to provide inproved processes for the
pr [ [ I l: f ' : i i ol
DA e ek e oS Rl bR o R Al htcres, 2
strohdenepd esenainsi ty dniprave tle pawbilde dndapsfdoctioed levedaofi sepombinant
that 15 provid ﬂi h expression | evels of soluble or
marpgalin, gidd 5@95W§F Hﬁ?mﬁﬁ fian proteins. SUMVARY OF

THEhENRERTHON A4 bt REQRe Pr&seny Bivestidnhad pRsedslanprdasss for the

fluorescens_is a superior organismfor the production
prodsictiens ebiepembinentynemerlian, inpytioHanigimane projging babeds hedslated and

. Lyl : ' : § [ n
A e K D S A

i (\Ieistd further objediesf the 3Pespnivineegionfto prodde improved processes for the

éfconbi ant nanna%lan or narnaliaQadeerfgﬂproteigs Lﬁhnnﬂkm
progyction | qf pAEEe FEOMPHIANY ArATBR N REFHY et U6 Ep PP HE s
profemmsf | uorescens transformed to produce recombinant

manmmal i an, includi ng human, proteins. In one

erBibifi arifther phisct ﬁf/aﬁtm?ﬁﬁ’mpW??tﬂ’@stoé’rﬂYlé% dgproged processes for the
ol 0010 e Rl U ELBIR 18 A e

| edeis @furtl@f objent efithegiressnt jpeentipal to wovide trahfommedodrganisms that

fernpentation reactipn,than .in E. coli_organi sm .
PrOALEED OSSR Bh e ey ol Eico bt E AR protens
enbodi nent, the invention provides a process of
produci ng manmal i arSUMMARY OB THR INVENTION| uor escens
organismin a batch culture which produces higher

amiyuRbsSbérh discolveded therPseidamronial finorescams rie 8 popetiorgrganism for the

bat.ch gf re%onbinant E. ,coli .or aq%%gg. 6 WO I . h
Progustisp OB TRF VTR RISKURSS b SRSt CWE EAPHBRt Ly g otems, sue
as 8okt BhhRblofeif® "BNeaRheh&e AkcbVeRRS, tRepleb&it lidfehdon provides a

refers to expression of reconbinant protein using the
progaasreofo peydabing  k¢carbinant anaemplian onamapmebgneeriveth roteins in P,

ri bosomal hindin I I: L{.Jerept '
BT, B 8 el ARG RS TRl 10 roduce
recézafipait abinemalndintluditg huatanf proteiest | ncl ude usi ng the
sane vectogﬁﬁnd aﬁﬁociated 5 rqgﬁlator el ngﬁts, 1
PR EORETCRorne (THERBE BBV I o REGSTSSs Bk HELEDg @ mammalian
protefl W A 'thBre%@é}H%gﬁﬁsm iAREhi€ HH froRin {seRbliERA 2 hiﬁher level or
sequenceS. Conparabl e conditions can also include the,
consentativnpel celler parditerof feimentationaraction dirnria #eh. gieli organism under

comeoa% { %cpllld(:fticg:n%.ndir} '}lgp§no(fﬁ‘é} &lﬁ)c'o%iljng}ﬁ,l Hféeintlgrﬁio%aﬁ%vides a process of

producing mammalian proteins in an P. fluorescens organism in a batch culture which

produces higher amounts of protein per liter than a corresponding batch of recombinant E.

coli organisms.



10

15

20

25

30

concentration of total cells per liter of reaction. In
one enbodi nent, the conditions also include total
wo pbaoe99on ti mes (before neasurenent) that ar ePGI/ITE1085/001549
or the sanme. However, in 10 anot her enbodi nent, the
i nduction tinmes can vary dependi ng on the organi sm
Specifically, P. fluorescens has a capacity for
i ncreased growh time over E. coli w thout reducing
pr aC&@hparatfle @dnditiomnor substantidibt coniprakile cpmd)tidmst Ibarticuiaiy refers to
be neasured. in P. fluoresc ns at a ti

CXPRRSTIER OB TecCBHIEb PIOLCH ST AR SFGF SRR Tkt asporigional promoter

and"BBSINR] Whklisd Wa A RlifeefAiNBidhhions, bfd Wlin Cﬂam&fé i@l induction
percent age of reconbi nant protein per to cel

congitionsi Fonphbleciepditiahs eanlﬁﬂb@rimltldm%n&ﬂ@csaw v¢otor and associated

reg%lat%%% %l%lale]?tg r%lcluglln nc?uq n?t hrg{tecgtr o%%'&?ceq‘—g%ugﬁ&lfs e?rﬁﬁ]latl?on sequences,

ensu
andl d’ﬁ?gnv o€l U@llcﬂiWﬁd&ﬁées | (Toﬁmﬁl’ab‘ﬂe rcopditions camndlso iﬂ&hlde the same total

i nventi rovi gdes a process fo pr o uclng r econbi
volpgenfi] € fegrpmt@a%r%gﬁl% og?&mpﬁ@ e oGRS am Aisp Spopide the same
conbértREieR Co?ngtapeawbmt@mf reetigh.| 19 dhbemuduanids eﬂle conditions also
protein. In one sub-enbodi ment, the process i ncl udes
inclydé tattalrindustipy times |(bqf®mgn¢ah1eremgntb that elrermmﬂar @ribe same. However, in

ano rg(r)%d lb'c')rglli]&e’n’t ttfuqe Iﬁ{l%o%l tqaés c i’)y 8(%)6% F«y Iamsm epemﬁcally,

rotein, or’is urran rovi
P. ﬂzhﬁesM:SﬂS lefs aRapaditydbe ieaased gtoﬁth ﬂnﬁas’ﬂfeﬂm e:oizoi/ﬂt}mm fglucing protein

nmbod t he, pr.oductj on of reco
g‘ﬁmﬁ’ﬁi ?"&H Eﬁt rP&‘PtEla‘u Rﬁ@d‘{zfﬂ%ﬁan JB peaurd IB%{ espefisah @ time point at
whfeﬁ |2 o Rll§ Aedsrgely SRENCORe Jva?rwl nieﬁs&@ ki Rbmp@taBle Rlitions is to
protein (%cp), orf in particula 25 at | easSt greater

conpiam thgpessatage oF ye@yptingnt Prowin per, tofal ¢ellagroteing, Thy comparable
con%%tlong %?sto (?otol{gt ﬁaré) rxdegﬂg Crfxéddé )fort gr with, o%%tlJchﬁa %E e adJusted to

unan pn)ens
ens&fee)ptlﬁfall piodectimndopthe smimdua‘l otgamsmst opl asm of the c eI I

0 ween 1 and 75 %c or in_.particular,
® CBRpITIh e ADRPU Rt Ly 2 59pean 1 FUog it Tecombinant

maﬁ'ﬁna’lﬁﬁ‘ %otéliﬁ% dh&ﬁ i proRaitin 4090748 ResBdns BREisnt addsolating the
2005/0 9913 US2005/ 001549 (ii1) the production of

prodeesdribspisimt Im@nmwb%mbodnmemuﬂiengommlquﬁ Gulsitandially gurifying the
pro?efr? rb%%'e% 81nlh t %@eeg}‘t‘)%/ ‘irpﬁld%ﬁpgdolfroﬂn Ig%u }1 é)Fotlalﬂ &ilégglggmzed.

St ween Cp or In particu
gr e@he linvehtion afsor provides ehy Wséodfcp, flkOHsderp,inadt leedsthe following
S%tc at least 20%tcp or nore; 5 (iv) the
empodRERST on of reconbi nant manmal i an, i ncl udi ng human

(15’ r Ot BleProdR@bn 8f RcomBindhy Iﬁaﬂnﬂlahﬁ? nﬂlﬁ‘l’idlﬂé BSmh0 iprétBiRs present in the
Il in a range of between 1 and 75 %tcp or in

par t Pelliingg Tangg of eedweengh and By perermh toipimel pretaindPafcmppr in particular,

Ergfé?t]'g%ttg?&ter%ad %%Xi&é’%i}I %’tcﬁ‘,tlo% ?c%,s bt I%Qs%lg%otcs,r at least 20%
tcp or more;

(i)  the production of recombinant mammalian, including human, proteins that are

soluble and present in the cytoplasm of the cell in a range of between 1 and 75 %tcp

or in particular, at least greater than approximately 5% tcp, 10% tcp, at least 15%

top, at least 20% tcp or more;
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(v) the production of reconbi nant mamal i an, incl uding
human, proteins that are 10 insoluble in the

wE2sps®sn i N a range of between | and 75 % t CRCDUS1005/001549
particular, at |east greater than approximtely 5%
top, 10%top, at |least 15%tcp, at |east 20%top or
nmore; (vi) the production or reconbi nant mammal i an,
i ncludi ng human, proteins in the cell in a range of

(iiBet wherprdduation 7F ®e@pbinant wampiatien, amclpdilg hwastt, proteins that are

great er .t.han_appr oxi nat 5 5%tc %tcp, atc, .
P eadb e B gRRRIBHEL P et g b pLESHRER E apBlgs o4etop orin
a Cgial‘ticuﬂa@milé&t Sifcat (HaBapprodl@ditly S04 tdp) 10%8acp, at least 15% tcp, at
production of reconbinant mammalian, including human,
pr otleashE0BAGRFTROEN the cell in an active form
AV g ' : Lt~ uni it 1fec j :
it P ol ek O i el ohug B AR Hoteins that ar
f or replublexin theepepipldmcef the @il ineconRé Rl betweantadndaAd % tcp or in

i ncl udi ng _huynman, proteins that are n .isol at angd.,

o 1P SRR PRt oD SRS %8 G e TesSl £5% top, at

mamTedst 20% tépédméteng human, proteins that are

renatured, 25 In one enbodi ment, the reconbi nant .
(Viranthe iPsofiusHen of repambinpecmarmyalian meldigohyman, proteins that are

CONSLSHLAg. 1 i

o OnBAIGPlhe Peflabt 17 AR oiBieRr ek o ) A0 P pficular, a

ant ileastigreftentine approsimately 5&h py 196 itam at 1ehst AW tep) at least 20% tep

anot herorg,nbodi ment, the invention includes: 30 (i)

Psefd8iMGnas 1 uorescens or gani sns that are

(vhr anké prodedion@r pécodbeent Sammbilieg thcludia bi@ Broteins in the cell in a
i ncl udi ng._human, proteins at a higher [evel o

condapacrdthebrestna#ndy’S Hotsnnop paticwady pleast greatér than approximately
Pdl%%@&b%@:@f‘a@ 1ea‘§9§f‘|%3t919,rhqil&gt % & g@r RHRARIRA at a cell

grown under substantially ‘correspondi condi t1 ons;

(i i )ydePgudamtraststOpiluor escens organi sns that are

o NP RgE kP S Erf B B D r p RE e Jprgtins present n the
pr eseNtn amadtive f@al;l in a 5 range of between 1 and 75%
tep or i articular, at |east greater than . .
(Vaxaprtbwwa?‘gw of maglis pbunitpserapinantimanygaliang Bpluding hygpan, proteins
| eash 2R%0thqp or nore; (iii) Pseudonpnas fl uorescens
organisns that are transforned to produce reconbi nant
(ixyamth¢ preductioncdfirg¢amapinantamsmipalizng inehdingaliunaane ppoteige tiat are then
' the.gebl fastiye form (iv) Pseudomonas
uorescens organi sms that are transforned to produce
(x¥ ecahbipp@tuiction of recombinant mammalian, including human, proteins that are

renatured.
In one embodiment, the recombinant mammalian protein is selected from the group
consisting of a multi-subunit protein, a blood carrier protein, an enzyme, a full length

antibody, an antibody fragment, or a transcriptional factor.

In another embodiment, the invention includes:
@) Pseudomonas fluorescens organisms that are transformed to produce recombinant

mammalian, including human, proteins at a higher level or concentration than a
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10 manmmal i an, including human, proteins that are
soluble in the cytoplasmof the cell in a range of
whetdeer1d and 75 %tcp or in particular, at |BeBUS2005/001549
greater than approximately 5%tcp, 10%tcp, at |east
15%tep, at |least 20%tep or nore; (v) Pseudononas
fluorescens organisns that are transforned to produce
reconbi nant manmmal i an, i ncl udi ng human, proteins that
ar e donssponlding En coleorgatiiap| wissn gfovir@nde! substhbtidlly 8orresponding
range Qf. between 1 and 75 %tcp or in particular, at
Ieas‘iongWQHf;er than approximately 5%tep, 10%tcp, at
(iié)eas}bse&%(;%@' 1BFest &R Urgmiitad Bt e FMHsformed it produce recombinant
seudononas fluorescens organisns that are transfor maé)
t 0 pnadweban, cedudingburnan, proteint pedpeptides that ag tressainin the cell in a
ipLOtrglllé]eZO gbg: s ?e%glz%nvi%g/é% lic%aokgn t?gl%%gﬁe :C?Et) h)e‘%gﬁ%ggtert tlﬂgn gpe;lrl)ximately
par t59% tdpan 0%atp, lheRadt 19%Etah,ait 1dalta0% 29 o Bvrgxi mat el y 5%
dep,  10%tcp, at least 15%tcp, at |east 20% tcp, or .
(iigpr e’?set‘ﬁlﬁ”i"inapsf@eﬁ?éfﬁ#ﬁ LTS, Bt arestransipamied i@ profuce gecombinant
tr angfArARsh, SR IREOMESa Eﬁ)@éﬁ’é A& Hre M'{?ﬂb‘h@@ell in active form;
i ncluding human, proteins that are Phsol ubl'e Tn the
(iper i freadamatas (fiverasedrs organisms thay ereotrarséarmeé o pradude F&combinant

v Byl DAL B kS 9 SBia WD sorlgom of the e
| eash 2Qngdecpf dbetween € ard 15V itdp B GH iR, at least greater than
fl uorescens orsg;ani sne that are transfornmed to produce

P

mul tAPPECHRHEY b Kpohbie e bt estratatah 2t least et 155 oRmieEs,

(VY Ot dnaX YuBREHAR TBARsrhd HAF BRCEARAHIAN PBduD b combinant
are transforned to produce nulti-subunit reconbi nant -
manrradaalian, ircluddiglapranpreteins bekdra ssphubkanithe eytoplasm of the cell

cell. i [ form, 30, al ter.nat i ve.enbodi nent
o P B8 B 28 73 & 8L S P A St AT Pester tham
ot heipptdximatblyios epg B0t t@y, at leset dSEch @ lea&tedOlStch br tldrg
invention, as described in nore detail = 9 WO .
(Do o5/s6Eay IR ap Srplasons Drervsasothah areqtfnsfasmgp do produce recombinant
enbagdifiRRfian, ifeddStunkR! brotihd thBErs 841561k %iﬂ%@ﬁféﬁkrh%fthe cell in
fromthe genus Pseudononas and specifically froma
nonpatrdnegedi defeendbrnandads sPediresr ini paticeler, atnjeast greater than

ccorpRanRg YRLEEPRIer MR P B S Db Rhar mgre

(viiut Pyetddrianiak ¢llokeScesik roagiaﬁishﬁ]iﬁit ar®ltradsfotmeéd o prlddiicd $ecombinant
nodi fied to include at |east one 5 | . )
hos THEALi, glnE e, Ridsing et jnsglubl in theperinien of the cell
Lac ihephamRost BERleeh - 8RE DI 99 146l in [ JARRARNGt 1SKE
as I\1/8214$gg§d MB217. The Pseudomgﬁas lgrﬁ ani sm can al S%Beater than
opt i appERipatply 5% tepel (% 440, gt leasdil §Yoctdp, tab least 2084 tcd o atoze;
e I mprove rformance ocessing. ... .
OD° e TPy BRI LA BAE R BRI Bt i
Ps e udambismt aragamilian) insluing hahan potenist h a nucl ei ¢

. aci . . .

(1)8 c%’seudomonas fluorescens organisms that are transformed to produce multi-subunit
recombinant mammalian, including human, proteins present in the cell in active
form.

In an alternative embodiment, a Pseudomonas organisms and closely related bacteria

other than fluorescens are used as host cells in this invention, as described in more detail
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10 encodi ng a reconbi nant manmal i an protein sel ected

fromthe group consisting of a nulti- subunit protein,
w@2dbsoedixarrier protein, an enzyme, a full | epQL/is2005/001549

anti body, an antibody fragnent, or a transcriptional

factor. In one enbodinent, the P. fluorescens organi sm

expresses a reconbi nant mammal i an protein sel ected

fromthe group consisting of a multi- subunit protein,
bel@w.bl fiodne aembaiimentotils hostagelenvillines seleftad | generay Hirom the genus

anti body, .an a

tibo 15 fragnent , or, a . . .
Pocapas e RBranca sl = b BITTI BafiapBonssmmssicy Likewise, any
PsellBSMBH ds FPuoPéscsn@id et Be Rsed {hat hotohflikhes thadesitednimsantive goal,

of at |east about | kD, and up to about 100 00, 3Q0,
incladiogdnt BOCIESES 1Ry MBADheR SR at FORES HFATIERS at least one

e

trariRpleny¢; bl g3UVIBRil € dnd MBA1Th elteoPsehti@ndnaa orgapisnofanfalso optionally be

fl ' ivity. .
geneg L ?ﬁ‘%‘ﬁﬁ %%,fc’og{@: q?}s&testg{eg%gg%g fgler\{%itté &]icl:’lol' g{pgrl%!%r?natnge, %rocessmg,
or dthé&icHi@ctefistil. ELI SA showing the activity of purified

Gl 13 in P. 25 fluorescens and E.. caoll. Figure 3

r eplneenmersbarlimert, dicoltedorenfsraseipn ds drpriomends it @ wucleic acid
enoﬁﬁﬁﬁ.aan}egg?ﬁﬁ'agt mamiiREe Em%in RUiTBRd HomMalk %@ﬁﬂeﬂﬁsisﬁng of a multi-
acking 1ts native secretion signal sequence is shown '
sublufit photed, as biodd cxanddrrprotes), fapr exeypreg ssfudinlengthPantibody, an antibody

fl uorescens DON4Q0) and E. colj {(412- 001 h are .
fraghitthn Of 1 | ?ns%gp\‘/%akgﬁé?roa 1%‘%%?1?‘15&?6’625%/"@%%51@3)’ escens organism
expresdel £ rébolibirinp hfabitiAiaf frétBinFecRAG0ANM goup cohsisting of a multi-

sol ubl e and i nsoluble fractions of hGH

| . 0 : expressed i.n P. .
subupij drretsive s blasd qrrieroprpteiny AR eRgYEGy G ful ity ?laﬂ)Oﬁga an antibody
t . 48, 0 or 3. The large arrows
ﬁa&ﬁ%ﬁt@%e%é&glgé%ﬁgﬁ&of the 21 kDa hGH protein..
Fi gThe efpredsedvsccambBRst MAGHadiam oy bingan pratéin veilgypisallohave a mass

of, y-1EN | . .goli, versu . es | leS,
of %‘olle%sﬁla o tS%]dgr?a‘ai st %BPte ﬁRQ’ ;—205 Y %é:¢ :ﬁgg i (;%;66 s@fﬁqu%rsl between about
106 kedattut P00kD), add uaiatly 4featdd Bansbp@sdokbnduct i on (10,

etc.) were resolved. E. coli expressed y-IFN is shown

in panel A, P. fluorescens expressed y-IFN is shown

in panel B. 5uL of A575-20 sanples were | oaded onto a

10% Bi s-Tri s NUPASHrf DlrsoRETicAo6F YEEFIdURES MES. Arrows

i ndi cate the position of the reconbinant protein.

Western anal yses are shown in panels C (E. coli) and D

(P. 10 fluorescens). Figure 6 shows the replacenent

of FignrBuilBis a tgyapn shysrieg wiuthIEN eusled deave the selwble fraction of P.

Spel andxhol .sites aof pMYC1803.. Figure 7 s A hat . al.dl
s e farre wBr i tam e iR R bRy digere
| NS@durea is a picture of an ELISA showing the activity of purified Gall3 in P.

fluorescens and E. coli.

Figure 3 represents human growth hormone expression constructs. The amino acid
sequence of human growth hormone lacking its native secretion signal sequence is shown in
A. Plasmid constructs for expression in P. fluorescens (pDOW2400) and E. coli (412~
001.hGH) are shown in B.

10
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verified by sequencing the inserted DNA. 15 Figure 8

represents the nucl eoti de sequence for the phosphate
whemdioesyipr ot ei n-gal 2 single chain anti body fR&I/US2005/001549

protein. Figure 9 represents the am no acid sequence

for the phosphate binding protein-gal2 single chain

anti body fusion protein. Figure 10 represents the

nucl eotide sequence for the phosphate binding protein-

20 HisimRN4G$ QEﬁd‘ﬁméQﬂ‘ﬁﬁ B8 S PSGB IR Sik Qi Boluble Gl ensbluble fractions of
rep resents t am no aC|d se uence for the phosphate

hGlp remrpwgd bt Bt Bueresacanend &r e %ﬁ@gtﬂ‘ﬂ@l%ﬁn ngied, bi 10, 124,
148, LR 1B§eco n@lkrﬂ}%ag:thg ﬁxﬁ&%@ﬂé AN ﬁgl:ﬁf fss for

’produci'ng i nant nmanmal i an protel ns I nventi on
pr @igwies Sgshowe 88 SDSPUGEraanlybie roﬁﬁtb @@e&ssﬁorrmﬁ gdFN in E. coli versus

| uor esc t uce r i nant
P Syt G pSoRES) S iniaiote B Sr et SERECT RUh e G 24 and 48
houR PO gﬁﬁctﬁmF(‘I@ GRSPwRreRVREUE! Adi &:85Q881 NENY is shown m panel A, P.
manmal i an protelns by producing the proteins in
fluofdsgensexpreassdar Bahisshewm in pasgl Bt PR of Ke7520 sgmalféc*@ae loaded onto

o 15 NIAOE LD 505, 0% BN 1 BB On o

recdnibihddB20 i) 01 9AStern nablysksnare Ehawmadn panelst €d(E.0o¢coli) and D (P.
affinity chromat ography, ion-exchange chromat ography,
“Oﬁﬁfﬁﬁgdy affinity, size-exclusion, or any other nethod
t hatigid dh@%@&h@re%lﬂé&h&ﬁtdf%e BB kiR fgend H@th G BGI &kne at the
debrls fromthe groteln I n one sub-enbodi nent, the

Spepinsc¥ied sifesRbmMYCa80s ubst antial Iy purified pr otein,
-gp eFl i?l%l gtsﬁ%zvpfhg{ ﬁl Hle%ﬂsﬂﬂl\fa%tsas%iéci@ t}}éd%l'l&‘le%(sﬂ'éd hﬁerﬁé?@ﬁ insert, as

rot ei 't 1s derived from
wamkdbysmmwamn@dmunﬂﬁmdEmh$n a correctly fol ded state or

conf.or nat_i on [,OXI that o he nat
o OHETE BPies B TR FRARSG 26 0 PIRDRA Piaging protein a2
smgwéhahﬁ aﬂﬂyoayﬁls@@f Iﬁfétﬂ y folded conformation. In one

sub- enbodi ment, protein is derived froma_huma
pr dtighxe 9or|ep1re§eqﬁwgr@m§% acid seqyigremior dbe Pisphate Binding protein-gal2
manmal i an-type protein which is
mn%X@%ﬁﬁ nprl ﬁ% a human-derived protein 10

sediigoe. lﬂﬁmmeﬂen'at themuckotide séquemear foy the ehosphate binding protein-

antlb%g¥ 0 tlon nd the devel opnent of humani zed
huryag, gry ]EEmﬂ PP U ensi vel y described, for exanple

i N Jgre PR Sdprestifts thd aBftb 438 sedutno® @oxeiﬁbqﬂioﬁiﬁi’ate binding protein-
expreSS|on of the protein by the host cell is followed

hurpan grewthehqrggne f}fSIWOtﬁF’ot ein. I n another enbodi nment,
the protein of peptide is purified. In an alternative
15 enbodi nent, the protein is purified follow ng

i solation of the protein. Optionally the isol ated
DETAILED DESCRIPTION OF THE INVENTION

Process for producing recombinant mammalian proteins

The invention provides processes and transformed Pseudomonas fluorescens
organisms that produce recombinant mammalian proteins.

In one embodiment, the invention provides a process for producing recombinant
mammalian proteins by producing the proteins in a P. fluorescens organism and isolating the

produced protein. The protein can be isolated after expression by techniques known in the art,

11
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or purified protein can be renatured or refolded in
order to produce active proteins. In another
weodedesrent , the invention provides a process BET/US2005/001549
producing a manmalian protein in a P. fluorescens
organismin which the protein is produced at a higher
| evel or concentration than in an E. coli organism
The suitability of P. fluorescens organi sns for 20
incliigh, 'b8Y lot P{RRMC b Oﬁffﬁﬁtiynﬁm’ﬁiat@l’apﬂyoﬁﬁh-sﬁchﬂﬂg‘e chromatography,
unexpected based on the lack of success in producin
antlbQ@hafﬁnm,@mexphlsnone@reamrrcgw.Igﬁ%od that efamigatey p sab%tantmﬂeomon of
pr t o)y 0 t r [ :
the PEATEE achld RUP e (Yo QU8 ol PRELAGEEAOR A RS pfovides o
subﬂt&ﬂiﬁﬁﬂbl}ﬁnﬁpd pleins, Theamdlateﬁmro‘aiﬂ yarekqmewﬁviuy Gtngilan tb rthat of the

nati?rlg g{hogedn ¥}}§t it é%:‘?enérgg g??h? eélgrgﬁs'légan agﬂ].ge@] ﬁf Ell Icorrecﬁy folded state or

con%fﬁﬁﬁbrﬂeé'ﬂpmrﬁﬂﬁtlﬁg" VigRt dOmePhAMe dfidted, 610645 Be Ofurther renatured or
produ0|ng 25 manmal i an proteins in an P. fluorescens

mod:ﬁgfém Rt intoza deaneetly faldad poaformpiion. Pnene sesempediment, the protein is
ts .o p n i

e T T

chi 8o maﬁﬁmﬂlﬁn—tﬁfme&ﬁe svhivheis mactm]lgfanbn*tphlad:d bfie lhudmn-derived protein

d nb t I ,
N T TN T —
hurhd R ESER0&Ies HAE OSMEE | BledsRERMBERABE, "RATE @l bh A0S, Patent No.

carrier proteins, including human blood carrier 30
68Qﬁlﬁ&nns such as transferrin and albunin in P.
t . .
SRR e SEATOLTaN TG 2 RIS cnion
of tha pibteihl dnraaslﬁnemanbodlﬁleﬂ@tlﬁolﬁlﬁteﬁtﬁgﬁﬂﬁ)tlde is punﬁed In an alternative

PCTI US2005/ 001549 C|n tlbO ant j.bo .
b8 PrOHE R P GV B eI P TOB ey RACTRL the isolated
or ﬁlﬁﬁﬁﬂ?ﬂﬂéin cih lE’e rehhtdRII&T ¢E0RIed ANEkdBY 10 Pueduad adtBePibemant -

ian, including human, transcriptional factors
i n I, anpthed pbediment, fhe @ﬁ@l‘r@m@m@w pracess Gfgwedusingap mammalian
r
ol L5 ok AT Ech 5, Al 4 el s vl o
cor@tntiagias tthannm &nAl bolp ergantden. ( Thd Suitadbstitn @f &t ifi®yesaerist @ganisms for
.jn tandem_.In_.an alternatjve enbod t he .
hlgil é%Vgﬂqu ﬁgﬁ{on,{ngmﬁgprp%\lwn PO WS @GW{% PDSEE[(}CO&thS dack of success in
prodiidihg SRh prétkink th GeRCHATRNE f BE PEUF &0 The Preétent fifiegdh have found

IS produced as a single chain_polypepti Screeni ng
thatthesst ergeigaymedndesd sapajpligh éﬁ*@boqfr?é?fiucaﬁn phgammalian proteins,

and® {ygls‘c%ﬁ% e%&‘é{s%b%ﬂ'l o ghgre%elﬁ orfdt lfﬁ) Her feﬁr@ﬁ tﬁﬁrgﬁ'n SRy HeR tested in
a “‘proces screenin rari es O manmal | a
corbdspomtirecaskays. o anathertanibodamerit,cthe inventgort pmtndeex prdsiessofproducing

desired activit ert .The P., fl.uorescens,cells .
e ARG PERS PO B P EIER SRR, ™ gy oS T KRR osges higher
amBﬁ&ﬁL 6f SroRed 15t 1iteR ihathd Slirebsidinadatch dfesdofiitihanp EOEUICorBghisms.
i brary of transformed host cells. Upon expression

poI Tmeqred @mbodimentse aTQs9ssat e REvided batomciude preducing recombinant
ma&%&llﬁ#clrﬁﬁid ] {f’laﬁr QRS Sl i ?e?ﬁé 9 a%’u%" q{mﬁ Nn P. fluorescens;
cytopl’asm or owWi ng recover rom-t
producing recombinant mammahan blood carrier proteins, 1nclud1ng human blood carrier

proteins such as transferrin and albumin in P. fluorescens; producing recombinant mammalian

enzymes, including recombinant mammalian enzymes in active form in P. fluorescens;
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Exanpl es of activities and properties for which

testing may be perforned include: polypeptide
wepsee®idn | evel ; pol ypeptide stability; and PCT/US2005/001549

bi ocatal ytic activities and properties. Illustrative

exanpl es of biocatalytic activities and properties

i nclude: enzymatic activities; protein

i nteractions/binding; protein stabilization; substrate

prodtS BFE anti¥oRfi Gdndf A1i1BEY FagmeRBC oI skgRdtHai® pstib&likéhand Fab
as pH, salinity, or reaction tenperature; biocatalytic
fragpentenet & sTopescersyiapd rproduging yecombinaat imapmalie Hnglidipg, human,
and...Vnax, t abi | i behavi or, such as
tranﬁ?é%%@t%%?ﬁ?? 5"]2%‘Jéje§cg?lsécat alyst half-life. The test
r edulohs embbdiieat theaygcdmbinge thahona@h eedteid i$ plodaced as a multimer, or
. menber(s), for furfher devel opnment. Protein expressio
in apePTRAIREIFFia GUESOB 1o KPR Bh IR of A otk fY S SURD Peghde (1-15
amiflh 3Bids P ¥EitsSinOfand@¢.0 R iaf alernafiPéTeRbb dithent, The Bo¢fBIRANt mammalian
human,” proteins in a range of between 1 and 75 percent
proteist iainot praducegrastasnltiongg.cqy)in soneasgoresis giremrsops, ut mstead is produced
flLuoresecen isnms. The expressed proteins can be
as assgf%?%f &% (ﬁyﬁer@gﬁg'bl e while in the P. fluorescens cell.
Such high |l evels of soluble or insoluble reconbinant
Scroaingbf Biompleoules ns can be an i nprovenent over

preyi ousl.y kno Lia 1 A . .

PCTX CRBBUE FODTART o B efihens viof BRNAGR S florepcens organioms in
a pRitesd 60ib@tenity Hbrariey off Snahmakaovenetcoiamalidentify at least one that

proteins in _large scale t‘_ﬁr Eje%ti on reacti ogs algﬁ% d with
exbifdts 4 JoTEARPYVIROSSPBPE N tHE KndHA T LU TFLUER OF fregiigrmed with a
nungx%@ Qe i{BRhaliah Rl AVARIIO AciBE R IR RNMERHcbiRed, BRlUSIng a library

mamal i an proteins that exceed those found in E
of woisformephesis¢etln. Jyprmesrpressignopalyrapbides erepded bpat least some of the

oncentrati o . iE L R0

o GORF8H G e R BB S BBy 8 rom v oot
Exagsley of hdaivitie embadopeids, fohevilidy abstinf magohbi peaformed include:

protein as conpared to tqQtal cell protejn . neasured in .
pol g RSk A8 e S TR o Bropere.
usiffve Odxalipfes S B ofLAPHD hatAmies fﬁfdoﬁB@b&ﬁSé( McBfRedndydtic activities;

coll. I'n another enbodinment, the |level or amount of | i
protedn intdractione/bisiding} protaim stalilizgtjony pubstretn gsmpp@ggqt(fﬁnnatlon; reaction

stem d [ .hereipn. i ' :

codBhrAF S L SSLS! Bk LB Sl o 2 given
catslgrgdacadibog, dnch aoKim endoVeasj ad ssabdlitg ehdviorasuwhtee thermostability and

enbodi e total anmount of activ rotein.is
oGNS AT {TRE SR tRTHS O ooy ot <Esefeoi]ordty member(s) for
fursPA&IRpARnEYStem In a separate enmbodi nent, the |evel

of reconbi nant active protein as conpared to total

cell protein neasured in the P. fluorescens expression
Profgigteapiessomi gher than that of the same reconbi nant

Pr ohei s, GXRIESEaHisi MvEationOls! the! BxREGiRTBOHighevelst dFerecombinant

Iev%lF&55§§%ncent?atyonf_oﬁ aﬁouﬁ? d? protéﬁﬁ
maswgaliessod ekample hisnaos protedmesin; a ragge o€ hgtiwepx |1 and T5pgeent total cell

X lLeast 4x., at Jeast 5bx t_l.east , .
profdt Gon) S52plrgonith 2, TPt Fop B 758 offesidibreins can be
soltihie or i®¥Rible WRIRCERNhE & fIAdyesdehs 8¢hUSichdigh Reelgidi selnble or insoluble

protein expressed in E. coli, in conparable | .
recombinant mammalian proteins can be an improvement over previously known mammalian
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assays. One of the benefits of P. fluorescens as an
expression systemis that the cells can be 20 grown

WO osa699e3 scal e cul tures without negatively i NPEVUS20¢5/001549
their capacity for protein production. This capacity
exceeds that found in other bacterial systens, such as
E. coll. In another enbodi nent, the process includes

roduci ng manmal i gn protegins jn batch cultures in.. .
prolg SIPTTREn SRR HARETISPET gD flevel itrcRtpre mamlige proteins in
largh Q43¢ frR¥SthtiddreRetionb HRMRSBPNAILY Pkt with kn6Wh techiihdy.

cultures. In yet another enbodinent, the invention )
pr duicse snboginesnibghe svepfiadpiovidgs sxprassinmaleydh ohmemaatisn proteins
that' ch%la tﬁ)0seffloHrﬁcf &% 5 ¢ {,@?g‘i‘#f’ %Qs{e & Ig %518@ BF&IE‘I%{I% tﬁ@éo%gentration
pfoduces higher —"anmounts 0 rotein per Prier an a
of rec@ihibismnd pebiteig ibedohiteldfis higharthamat foand @OF] codlrig@ompamtive assays.
The invention ner al | ravi des processes and )
In Qo FRPRTiFEA Bhe fIFYFh AL SERATIDIBRT OIS 2 (NIRRT By fptal cell protein

medRYRAGS e fhVeLens hprbssiGayshids &ler (Rh WA 0P tHel @Rk r@fombinant
sol ubl e or "i nsol ubl e reconbi nant mamral i an protei ns.

protEineexpeaserdbin daveli.mmanathien empediments thedgysl en emauit iof s¢lublg protein in

4 c . €S ' ' £ or
0 2 A S SURASERO B BRI 48 R o s o
solud Fecm8Bdant RiTdietiS20 0b/dothparkBle |Feasidli ExprbssichO systém. 2Qn another

25, 30,40, 50, 55, 60, 65, 70, or 75 %tcp of .
ernogiapsi s Attt PLFPUVE PEYENHS highpe den H}%m% deriypdifzom an E.
coliSRpERLiBn s WMIER s§RtHDEBboGRRnD theNERS @ tecoMbirAft active protein as

cytoplasmor periplasmof the cell during production.

conpafadiip dotpk esllaireisinapeasyred di the 1. dluereseqts ekprRssidTesysien is jgher than
c . ) ;  ited o T .

o o PSS A o o Bpecd 1 0yt pHERHRRARRL oo tove

cono@itiadol),, orcamdoyit by pompexgegeddial finorefceniis atdedst 2x, at least 3x, at

nbrane. _Cel l.s can pically also be |ysed usi

leas SR chgBeE 3% SO B8 IR Gnidt et B JEIES Sprb{egstx, or more the
levdlN@dncaitatioBObt BhBu &F BEorhbihilt&iro@iAbiprést&iPE. coli in comparable

adj usti ng conponents of the buffer, such as buffer pH
assaydl t concentrations, or additional protein conmponents

(f | . i :

Sol Ut o P cas e of M harBtenfly af PG wich T e ots b
groehhsr lppotsealn anthraseithbatr needbively ypactiog theix acwph@ty for protein

entrifuygation _and/ o hr omat ogr such as size ,
progietiPts S CaAE PGPSR ORI RO R o O STy SyFh as E. coli. In
anofRf SMBbEEIAD e prébRs RcRidel PRdadifg AladfindiRn ipiteint! Rl Batch cultures in

I nsol ubl e proteins are typically found in inclusion

whigh @?%@cqnnbipm; Rggtpy@pp REQducesat aahighq! teigl Bzypleiﬁ R. #luprgscens than in E.
colzno%'icllhpéuﬁ*ﬁf& hlp}t/et ghbnk oﬁ%?htpﬁlgtirﬁ)eﬂﬁo@ﬁﬁvfdgs ail‘l_éé)cess of producing
and c so be f rane

i ncl'usi on bodi es, an a ound in ne
maagglisgatotsns msansRylldorgicenscomgarigyg rie gatagd antturenwlily produces higher

o B B D PR BERBhuRr LB g,
f orTiexabRitRn geRSHITY PBVARS Piotestes InPfansf@meP. Fatkbnh 8rganisms
hydr ochl oride. Insol uble proteins or protein

thatp gfprsly s¥rrgssicain 1ayelsi abll1at58el, totab reel xpuefsiie (topy of soluble or insoluble
recgrﬁﬁkgﬁtflﬂ%{n'aﬁgh %H)Qéﬂsr The recombinant mammalian proteins expressed in the

cell can be expressed in an active form. In other embodiments, the P. fluorescens provides at
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chr omat ogr aphy such as size excl usion chromat ography.
Proteins in insoluble aggregates can 20 typically be

waapanetexl by sol ubilization of the aggregat esPUBUSZYN5/001549
for exanple, mcelles or reverse mcelles as
described in Vinogradov, et al. (2003) Anal Biochem
15;320(2):234-8. In a particular enbodi nent, the
Pseudonmonas host cell can have a reconbi nant

leastRISEIC, 2B, PR RIS| 96, 40p 80,y §5 B0) 655 70 p6:101 B¥dtcp f rédoa®ifeint mammalian
t her eof expr ession level of at least 1% tcp and a

profeass| denS|ty of at least 40 g/L, when grown (i.e.
W tﬂe@ H%’ EfhY Ecﬁulglg 8 WenBRUble, 27n be ?résgntaﬁlﬂcmé cyteplasm or
C,|nc SIV |namner salts medium fIn a

peripastni cfwhacelleddyong pmchxctlom heolulgdg pratsiss ane rs%dﬂb’ enhew'eti ifrom the cell by

e USROS B P B 5Bl S RIS 9 o o e

“Fré&fR@s tprédo ﬁlemoa)ﬂ Corab eydozﬁﬁ@sibmdzﬁfonabf kms&u 48enrbne. Cells can
when %rown (i.e. within tenperature range of about 4
typically algB ks 1ysed @smlgn%qt@g?%)supm ag NORTipwE Aclygents  dsefein that are
f
o e, AT A 0859 Bl B L Sl bt i, s
conbmﬂanon}su@s aﬂdltlvmallpnotbina:oalpbneﬂtm (fonexangpleaidimdtitsubertiecomplexes).

o P RtRe O o oo Be Pt BRSO setruRaa) O Ao b for

exaﬁ@)'lé RnfifebdlionNal/¢ YigBms @J@Tﬁfﬁy sbh aiR0&iRe lexElkiod] BEBH ,or cation
t he nmeasurenment is a | evel reconbi nant protein per
eXCh@Itgéror atfnighehrp@ptogiPBYi nent, the | evel or ampunt can
a 1
BHER 8 SR IALRL OB N0 A BAY aShnd s
bodmsan dhacytapiade, Mamlmjoftdndn texpariplasm. bNoiaaihinyqlnuh@ préteins are in

e PR B BB S BLCh G, B RS e
or iaRhi bE@Y idblubl foynh e cyplsardrperiplagh. Tisotubksyeroteins can typically
st andard or by nmeasuring the |l evel of activity

be reppfyERdERips AT CKIBRIR SHRGRR AETS BRI 28sUTS2 KR i dpidrochloride.
Ins@l(lbfééb‘i&tfeﬁlg dr pR%Lih \ég Qﬁe@ésedaﬁ)oe 1§oﬁataﬁ~°f01k@{§fhpfeoid9 dedthflgation and/or

|ncra|nstua| no ad |t|ona
chrohinsmgfapljye sxmhrassmemohlsmg chroonthigraphys Posteiag aminsoluble aggregates can

ui,red in rder cover di sul fide-bond+contai ni ng.
opcafiy b “ptHsd) i eolbEESR 0P Bre s R 1 Rl ficetles or
revérs@ﬁﬁwﬂlemcﬁlbddﬁh 8EEASIvAG R (2603) SinuERDcldn. t1l5g320(2)-234-8
expreSS|on host cell. Therefore, in ne e

odi
t helny  prsiarcepbedimget, tho Fygeigroges Of:}r qﬁ Ve a recombinant
magm %]g??& tﬁ%ngﬁ'y?ﬁmlﬂ% Sﬂrﬁ%ﬁ \?gﬁg %?ﬂe’crtﬁéf%ie&?ké&on level of at least 1%
tcpent edetidmsity aftablepstotOed/h, whan growndi.x within e tanpetatu, ragge of about
o 4, .16,, 18,. or 20 or nor e -dISUfI
# o by 92 Curtudonla, Aokl o ikl 4 PysRRCBpblimen, the

expééssﬁ‘))ﬁp E}&S@ﬁdf dwidl hbedind réconmibianp @[‘(btellnasfnpéfmddj eincklling recombinant
urlng production before purification or isolafi
manalish GEQeH. Sxpiessiondes! of atlensy 5 o fqpeAnd fogs] 1o 85 at least 40 g/L,

wh@x? 55%3{ g%eqwﬁ'lﬁ'l ere Etgfkr faﬁéce oP hﬂcﬂﬁ‘l4°s@ ¢6 abdR55° C, mcluswe) in a

I'n one e odi nent i gnal sequence i s
mlmrgirsa]ts med;umrat e feimentation nealé wfeatﬂ@stt HeLigers.f | uor escens

genﬁngfessmn ePels ca1|1 e measured by standard techniques known in the art. In one

embodiment, the amount of protein (in grams) is compared to the amount in grams of total
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enbodi nents, the signal sequence is a phosphate
bi nding protein, a Lys-Arg-On binding 20 protein

w@ Sy KRCbp) secretion signal peptide, anP@uUgr005/001549
Menbrane Porin E (OpreE) secretion signal peptide, an
azurin secretion signal peptide, an iron (111) binding
protein (Fe(lll)bp) secretion signal peptide, or a
| i poprotein B (LprB) secretion signal peptide. In one

celleprbietti ieat givérhsampleonhi nastherpepbodimentp dhey peptuirelgent is a level of
prqotein, ar fr

t thereaf ..ha ol ded
reod Bt PSR b P SRARE SRPaRsia IFLE RogpLoanbe measured as
confpabtalts 200ty RiasAl sichsQURSE corol TAIHEEEVR Br Bf@if dFSecombinant
nore efficiently in the correctly fol ded conformation.

protein endeandsodieduint cxamnle hyraalysugths lightabgorbliesefepurified protein,
by teasd gnalln %fggﬁi 89%‘(1 1% HUPER! fhd ?aot@{n ésﬁ&l{] s 3h ar{tﬁ)@tgngﬁimty) and

er eo can e produc e *pep
conﬁﬂhy@elﬂiltd asknowrostendasd, (ﬂrby freagumiap tthe ﬂdvef ebfctivity compared to a

sol ubl e, ive formor 0 but renaturable
Knopg, AT FHEhEY BB SB FROBR QLT BFS 2EEY A FOEHDL ho:
en’qp dhdTBe RRAY B0 certZQ%ﬁuZﬁ%s %Q%ﬁdﬁl@?ﬁ] (ﬂgﬂ/ﬁd@’é&ﬁ@ﬁmmotmg

the 30 expressed proteln is obtained in or can be
condlélnas \r eeizenist areacequired figr mrden 6o \Wec D 5digg§de-ond-containing  target

0 [ [
TR NI e ——
expfﬁsyioﬁ ostocediC | d‘hexeﬁne,ai‘nam Smbdsdlmehty nisy sransBhgic tmpm%e polypeptide,

por oy BB S a5 P 5 e st 1

othMUnfd RRGIS thd Wb RirPEin $ondsn dp "t@§,| Aleesi $0,92am, 16, 18, or 20 or more
artificial chenical anal ogue of a correspondlng

dlSlﬂﬁﬂij%ﬂdF}ﬂ &W?ﬁﬁ@ anmino acid, as well as to
natlldrs% e #ﬁ%ﬂg@?}é@ﬁf& n%s% rlpsg{ecy B[ief(ﬁmd-m Ehe ﬁégg‘rlﬁsp d(()ef the cell

i solate eic rot el n,
durinlgaprodm:tmn Uﬁﬁmatpmiﬂcymm or esdationi aIth pﬁwtem tﬁanobe cédreted into the

perp B R e s P SOBRY g nSmbodimen, e
sigifik @éffhleﬁoe i9aN$énal Sdqubhddl theGTReHIIHoSthe F0 ﬂﬂ[&%sée@& Benome. In specific
purified" or "substantially purified' is used to nean

embqqianeltthethp isignal pequencesis paph@sphiate hinding Regteipep |Lys-Arg-Om binding

f
prof AP0 br RADUS «SFRANE LB B Dbk Phlthineitin E (Opre)
secreﬁnnls@naliv'peﬂ‘tldeh en p?tzoneisecretwn pantl peftae, embooi (THD]t’tsndlng protein
ur ns are of a ity a oved f
(eelioey St e BerdiPrin hogisacta S i RN e Ramidr
CGMR B8 ABbdiRRsL, &Jﬁe TRPRHBM L e tldehpoll;?%ud& Srdiem, befrigment thereof
"percent total cel | protein neans the anount

hasf fofded fitramalepulas copfoemationeiny 1tsa9§t1§e platee dntageesegns typically produce
maf@iii&d gsrgteﬁﬁl Hélréarefﬁ&gﬁﬂ?}% Mn et %515]?&1'{)' %l ed té3 drffhffdn.  In one
nmeans ot a

measur e of raction o ceI proteln
embdlhﬂnemtemoeﬁs ﬁmhsS(P/h of ted atprosed ntmmgenmf p@t@eypoiypmﬂe; protein, or

ceII e term.o era ache y .
fragné nér erﬁ(gf @ﬁg n(falnglaﬁ, gfq%ﬁaf as W hP§ 1ng, ypeptugjes, proteins, or
fradrh @S GleteBt irP8bRble, active form or insoluble, but renaturable form in the cytoplasm
or periplasm. In another embodiment about 60% , 70%, 75%, 80%, 85%, 90%, 95% of the

expressed protein is obtained in or can be renatured into active form.
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20 and any translational regulatory elenents are
covalently attached to the encodi ng sequence in such
wa@l2@poeiold on(s), relative to the codi ng sequeneer/Usinai/001549

in and by action of the host cell, the regulatory
el ements can direct the expression of the coding
sequence. As used herein, the term"manmml" is neant

to include or designate any animal in the class
Defibsion®l i a i ncludi ng human or non-human mammal s, such
but

r O'E]élmlghoxﬁ ﬁléllﬁisglecté ca’nBP,gt;’le?tS%P %{el e” i uvsle:ﬁq' ?%&Wd nﬁ{y amino acid
concafrel€ or 4RBYmers.TUITES , teh@y Sp&ﬂypdﬁsﬁﬁ&éy'qaepm&Sandi dg&tem" are used
cats, rats, and nmice. As used her the term

interchangerhy nedqmclfvéﬁﬁﬁlmw“b?@tf@?ﬁ m % cﬁ:ecmelqgénqrg appingeid gesidue is
an aﬁ%ialll A erRIc Al 42l gu% r%f é\églq‘es% R0h @ n ALY o BREHEB lahBho acid, as well as

el’'n sequenc erived or generated froma
tonm@mﬂyecmmmmahmanammﬂdwmmxaC|d sequence Such

mbi napt b d 30 f
o he St dhBeg, FEPS 45 PRFIRS B PLESE o5 e YR ity or
esseﬁ@dm deAffor Bt aterial cM@p&Q:Qﬁ/ V89D ASROY lacks iy ADASHANd in its

ubstantial ly correspondi ng cDNA, or fragenents
natwerﬁéatewﬁlen el aqxeﬁe@p@aﬁheéeawﬁ%%qwn%fécor di ngly

?ﬁgﬁart?r?n Tﬁlﬁ'fﬁ @ Cor ﬁf)sté‘ﬁ'iah ﬁ?@d’u?sags%dat% HEHVhat Ii‘he protein is

rase tantially correspondi ng”
sepatrzheﬂ fromt cabrdr ce]i compomty andds sepaddeddrom othey p@mmsd@rg peptldes found

0 the residues Lo seque
i e et e S ST B SR R Rt iy, e
pun%&?rcﬁélhg BRMoff ® hufBXappisRedofof Efpapeden o vetéﬁﬁar& wedrak raleﬁned by
rotein, as nmeasured using an algorithnms known

Sfanﬂﬁ*f dtcﬁ;é/ﬂg ppidelyss oRapPraysdgiBafDés sequences  for

6l e
h gérgﬁr) npe?@eﬁt Eﬁas%ﬁﬁﬂ%teﬁl V\éttgl? ?mnrl]eag%l!_ élgéljﬂﬁéﬁﬂt &S&ﬁ\/ﬂ’i the host

cell Mah Ipercﬁntd&c)f W’@mﬂu]&r Vit hA(tg_lgla@\)el}g, thetsim 1Bjagp a measure of

the %;@Ictlolbgl& tgtoa 13 g} 4ro '&m ?‘&r&ﬁ JF}gréege% ﬁ) the ggaéld%la%m(l)q% % ngen protein

expRes@ld bydideehD3- 410 (BLAST)), by conputerlzed

i mpl ementations of these al r|th STFL T, ..

F AR 1o EOPFFRBT A4 eTefh L BLTALELHAPh &% Wiy s rgnscrptiona
and I@gg mﬁatlﬁﬂ%%hﬁ&ry CRMRHLSEe (valiRily aftahed 't@ﬂl‘é%na}dmg sequence in

I nspection..” Software for
suc]p) drsf)mnmnﬁsg) BlAST tathe goslgg jequepgd)l th@ﬂ ip apg K |agtipreof the host cell, the

Cent er f l.ogy
reayIRpR PP RT B e O sl SURRECTY 1o
t er AR udetl dgHR) the tﬁﬁﬁiﬁﬁlaﬁmwr isunmanolro ipelndé o desizgaternny aimal in the
a nucl eqgti de, proteln epti de se enc AG?#:(gl d t
clasg Mampnalip Haclpding, bugpan, B’f é@n ’alﬁg EER héu%r 8t QY limited, to

! ! fesf @t Lwieathd2Bt WRAR, goats, cattle, dee
wagg%rgﬁﬁﬁdghF% g&%%%;lgﬁg&zo g 0x grSV|ty§mhen sgazsfgﬁ =

murb@, 1@eses,monkegs apes, dogsutdis rrat&rmérrmp%yy ol ogi cal
$) gfeginnﬁesslgs Ubteg{l ﬁ‘ré%toe Ibman n{%rrrl]l?%laﬁ%éte&t’ cﬁnpepage is meant to

reci pi
include proteins derived from a native mammalian protein sequence or derived or generated

from a native mammalian nucleic acid sequence. Such recombinant proteins can be produced

from nucleic acid sequence substantially corresponding to native mammalian mRNA or
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As used herein, the term"insol uble" nmeans that the

protein that can be precipitated by centrifugation at
whetdeer1d, 000x and 20, 000x gravity when spun POI/USDOSOI1549

mnutes in a buffer under physiological conditions.

I nsol ubl e proteins can be part of an includion body or

ot her precipitated nass. 25 The term "incl usion body"

is neant to include_any intracell ul ar body cont ai neg) .
subsfntia]ly cogresnondingdiNihnOn fragepindy theseass Phcotearsree rafede adjusted

t.

acc&ﬁ%ﬁ% I og%{ﬁﬁ ﬁiﬁeg%ﬁgéé iC? 1?1 g?d(%h?lsgéér;arso%i%ﬁ 11? Eﬂaﬁaﬂh as an

anmThe plaesed"sbstaatintly ¢dmmspendingdaist theOconTdt E0twBBucleR, acids or

95,.0r 98%ssimlar.to.the sequence o Y o o
volygbe ariepy By B rine® i 0 FETEARGRe el fleDenst sp%gn 60%. 70%
809R 0% 6 1aghed ideatityPtiRinellign&d for imaxfniit ¢bgéspoidente Sttrblidinain of the

has a sequence that is_at |east 70, 75, 80, 5, 90, 95,
protgin, agmicasursd using & plgeribaglapwe iptheart.gOpimahglegnaieat of sequences

. : . ! N '
for kel (dhe [ShAIAR, 2 7k AR IRC IRl BBt S5, Smith &
WatRiiid (328 06402 5o Mati. 261821 Needberhond imssh 6f970NJ.SMol. Biol. 48:443;
PesisEh &t LR CSROIErE T dlogtoacl S BSR A Eh ol (1990) /. Mol
BioN Q514098 (BLASTYS btiohipluteyiz6D iaplegientatigisodfethese algorithms (GAP,

§ﬁﬁti de or nucleic acid that retains a desired .
BEYHHE: FOw 1A, ind) TEASTA Ha theriBisronsine Sepstios nyaftwars PasliagenGenetics
[ s : y :lei C | doyd S0 d, qd
ol iEhR 12 Saben BRY AL, wac) o SShERLARED e
perfatthinguBIAST aaialysest hiat pubjiolyi divaidable thtomghli el dktidnal Center for

. leic id. .ln.one, non-lim.ting enbodi nent, the
onﬁgﬁqﬁ%@fnﬁ?o&gﬁatlgrﬁpﬁtg% 1 d™ lcmlélrfgg'gg\%t he honol ogous
POl THeepinm dfagachtDteaid £1pordioh @S phial sajfuendebstienscléviidaMrotein, or

one of the 15 conservative or sem -conservative
pepHioisgEeiown in Table 1. TABLE 1. Sinmilar Anino Acid

Subgd ke hABnCHLRSm CRNRFLY Bleh® ek %%rc(té)l is not precipitated by

Sem - Conservative Goups (7) rg, Lys r-, Lys, Hi's
centhfpgatiGh Lat detweas pppEximateynS,00snand R ¢, 000xe gravgy) when|spun for 10-30

minleingf uthnageh oyyiboBiegl Spmliid” pulorprghit e part of an
inclu§i6NbEdsBbH dller prévgfitatddsndseon- cystine), Ser, Thr 10
Ty p}(\ess us%fi hlé/gmlllg taelpm Eirngélﬁ‘i)lg’s’ mi;r?sdtlljlgte t(ljle protein that can be precipitated by

centrifugation at between 5,000x and 20,000x gravity when spun for 10-30 minutes in a
buffer under physiological conditions. Insoluble proteins can be part of an includion body or
other precipitated mass.

The term “inclusion body” is meant to include any intracellular body contained within
a cell wherein an aggregate of proteins have been sequestered.

As used herein, the term “homologous" means either i) a protein that has an amino
acid sequence that at least 70, 75, 80, 85, 90, 95, or 98% similar to the sequence of a given
original protein and that retains a desired function of the original protein or ii) a nucleic acid

that has a sequence that is at least 70, 75, 80, 5, 90, 95, or 98% similar to the sequence of a

given nucleic acid and that retains a desired function of the original nucleic acid sequence. In
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In general, the reconbi nant manmmal i an protein can be
any manmmal i an protein of which an am no acid sequence
WO 200R06em3 or any putative mamralian or PCT/US2005/001549
manmmal i an-derived protein for which an amno acid
sequence i s deduced. The proteins can be selected from
the 15 group consisting of a nulti-subunit protein, a
bl ood carrier protein, an enzynme, a full length
all @bk R@ehbdiraehta B itk divehtiew BB HisclOkure, 4Xy2BBEl0bddl profsM, peptide or
factor. The amno acid sequence of the protein can be
nuclgict agid Fap obea gpstutecHWithes inpmglogauy ©f isubstantiglly thogplegeus protein,
pepBd bF ﬁu&%%ic{‘ Ha¥ 9€t§m9 A ARLEGDNS 1n HiCASHIUSRiments of this
can, for exanp usted to Treduce
inventivmi aod eiscloiswiet yv,hem rny (1u¢1ﬂc ragidsie didebmedytit silmuld bel ammed that the

excretion t her w s Q bility

invefSo gL al rode 2SR ARRIE RIS b derfmudtisanie
of h héhePhoHh-BiditisR RmbboBinfenk) ethd dhdsstdestidap a@fﬂﬁé’ rRid edudhée of the
post-translational nodifications or protein

homedpgoys melynsatde |can diee amifgoasite Mpat arpempmhersl ¢fapny one of the 15
anot her

oSl Or kS REIRKIh Alps SR bIG [} A0 NET

TaBE ]| SimilavoAdminot Aiid Substitutiby Grampsa, | L-10, IL-2, IL-3,
I L-4, |L-&onbdrvaiivelGroups (B 1BmilQonServatlveBroupd (73 1
| L-12, ILﬂgﬂﬁstl, TT-13, A;gg;;gﬂzss L-16, TL-18,
| L- 18BPa, (Ash-@R: ' L- 24, VITAn€RY T@’ frin, GW[CSF,
G CSF, M (95 "Grpf9 WO 2005/ 06 991 US2005/ 001539

\l{‘ o ClLT
o el ot J5% S grovt -t sosen oo T

o—o

| | and, E o oo asSt FOWE o Co f
aF?SF (Fg:xhﬁlﬁ(:r:: (EGE g\ Ae&fygf’r%ggjip%

FGF- 6, or Sﬁhﬁr}m j neull rz Seﬁ@]InTﬁ'\M h factors (p.g.,
| GF-1, | GQQATYIt unor _necr osPke. TamIoF s (e.g INE'

Lynphot ox |Gyp (nomeystine)gBawt Cysdnemeystipe), Ser, TRCF) |
vascul ar endothelial growth factor (VEGF); interferons
5 (e.g., IFN-a, IFN-(3, IFN—y); | eukemi a i nhibitory

| F rotrophic factor (CNTF);
Typ@‘n‘é}c{%g %akrPrg{e (fé “factor (SCF); transforning
gr dwtgenéral; tthe Sedognbdnant 'ﬁﬁﬁﬂﬂallan'liﬁ&eﬁll canl -2 Inammalian protein of

TGF- F su erf LI GHT/ TNESF14,
whigkyap pm 3 ce( e%gw% e%r@pg PHARRKIFRERR S AP argpalis-derived
prot@ﬂldfo;r WERK/ aﬂ\fr@ﬁ@) Akid s‘éé unBERIin&s. "lﬁl%cr_?%t%{rgle% be selected from the
BRAK/ Kec, CXCL16 ENA- 78/ LI X, taxin-1
gro@@cm,s}sﬁng pi/pmpulti- suh_lgnmgteug ajl@dzarrier protein, an enzyme, a full length

amlE ‘ﬁfg% Iflact | g%@% Hﬂﬂfm{%&% A'. 3!_|CC|\/E;%>1 4! " TAG

VD@/HS Enind AABGEgienc&/bPthel protel dan 42, alfekdd- tdaadfOfc3, desired qualities,
M P- 3a Exodus/ LARC, .M P-3a/ Exgdus- 3/ ELC, P-
suchy pIRFEFBE COHAT Tyses 2f IHGIRAHOES. Shp-poduentren, 19F Xazeply, be adjusted to

edlﬁletlﬁﬁrﬂﬂﬁ)féé%\)ity, R 8o RRERE Bbdoshtitl rued eRRKAERE o lotherwise enhance
cytok| ne. In another enbodinent, the 15 manal i an

pyedatdlity in en grganismesugh as hmametdlowhe gminogicid sequence.of the protem can

o ey b B i,

| L-IA one lembb@imdrit; the mdthmaﬂzﬁlB;Batelﬂ is- 23hethdkidbr c‘ﬁdRme In another
eryt hropoi etin, GV CSE Iatelet eriyed
em l@d%mrﬁ, e Imanllmahan proteins is one of the %?lownf)g proteins: IL- 1I YL—la IL-1B,
IL-2, TIL-3, IL-4, IL-5, 1L-6, IL-7, IL-8, IL-9, IL-~10, IL-11, IL-12, IL-12elasti, IL-13, IL-15,

IL-16, IL-18, IL-18BPa, IL-23, IL-24, VIP, erythropoietin, GM-CSF, G-CSF, M-CSF,
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factor (PDGF), MSF, FLT-3 ligand, EGF, fibrobl ast

gromh factor (FG-, e.g., aFGF (FGF-1), bFGF (FG--2),
WO-G858699FE- 4, FG--5, FG--6, or FGF-7), insulipet/ugmo5/001549

growh factors (e.g., 20 IG~1, IGF-2); tunor necrosis

factors (e.g., TNF, Lynphotoxin), nerve growth factors
(e.g., NGF), vascul ar endothelial growh factor
(VEGF); interferons (e.g., IFNa, IFN-(3, IFNY);

platelfl&u(#%%? ék#@;‘ ;%&t&f BHEPY, %sﬁ LtTF)-3 16ahil AEBFN GUFdblAsOpfdvah factor

onc statin stemcel |l factor

(FOEy apsitBn{iGE-) SROR (FBE oy EOT-8, BOF 4 BAEsS, Freie, mFGg 7), insulin-

e B L 45 B Bt B e ot

nervé Sordivira B uRé T&gsmﬁﬁ &radoiRAKhINRERL Drowtr fache r@ﬁEGfés interferons
( -1/BLC-1 RAK/ Kec,. CXCL16,  CX
(e. gEdFN)@,anj}T BEHfl\é’X) rﬂ.eglgqup lez 1tgxo@&t§rcig@ccﬂlary neuro’[rophlc factor

(CN%"F?},péI K g%%ﬁ?/r]#le é[{%\%/ cae%vfa@tor H‘fﬁém gl@@‘t}l fadiord A&:g., TGF-qa,

TGIVPG TSIGR1 1T GBED); JINM@erfmlMe:g mﬁﬂnmﬁwlmgu 1/TNFSF13B

oA el PR N gy g chemotivs

(BCJ&EQtt@LC-l ergt/Iemnladaclmm CcXars, BNcAt-mmD(,sEatﬂm?a Eonammg?gMPIFQ
roteln particularly not a polcCl a

Exody. 2816} 5/ OBostaikngpilestn 15 DGR BI as 3@?5& I-TAC,
L p‘f{ol ng{mmgm rlfrlC?fl/M@Np Reen, 1\@@15911 WCXSTGF‘-'?/ABCDl MIP-

reconbl nant ian proteins, their fragments or
la, otME—lﬁierW%ﬂuﬁHﬁ)B,orh@%éh@@duﬂﬁbAB& MH3¢Exodus-3/ELC, MIP-

di or exanpl e,
‘”ngkbgﬁghgfIgﬁﬁﬁgﬁggegégﬁﬂa gg?és C¥§|s aspect of
t healt@hREENR1 thHePresini i0 RoBd S‘m:mdkﬁielm‘&stod{h]errdn ianother emgflodiment, the
chai n, and humani zed _anti bodi es, l._as
mamhmahsreprotein ot Rae pf bgdelowwns P If«fip L% I pAR 2, 1w, 14,
IL-3,'T rrgr@fﬂz =7, i %dHEE A @Ml 118 Ub;umellasﬁr m-% J§.-19) IDNe, TL-18, IL-

At of 't resent i nvention, égoductlon of
18BRec Hid3 A4, VﬂﬁmmhrmlqML GM-QSHuﬁrQJSE)th Tholgigletgderived growth

PG L 15 PSS, B RBUFRBPOH BB AR e wor,
PFGPEEGED), BGPBO¥GHey RARS, PaB-6heeFGEOT) imnbi-tkegdwtb factors (e.g.,
IGHy %ffiib%%%%@”?és?sa%m S A Crtobtvie); Pe R g etors (e,
NG@%@QE Ao TR h@&h Rlot R YVRIGE)! BlQtRsns @€, FPNPLEERES, IFN-y);

ost cell. In"one enbodl nent,
leuleemﬂ autgbitary gdcter (@R Ictharysnmmtrqphm faeter (CNYEY: pacosiasiayM; stem cell

bR SSGH, B B Bl 20 T8, Tl gl TG v
supl@ff@ﬂnﬁ%n(@é DIEMHMNPsFmr |S‘IiA?1m 1ﬂmﬁ?&ﬂ16Be|(BLgém BAFF, THANK),

|l ed by the cell bef i cat
TNFalphe NS HE2 Gt LM TRESER Pt Sl dEF PR C-1, BRAK/Kee,
C Ir1'6”91 (?{(CRBt erpN R OIsALION Bbtax@ll, f E6RKICHMPIF-2, Exodus-2/SLC,
protein or an ortion thereof can be
Fralctaﬂanem euiotaptm, eﬁRQi’céplhat/ MGHr.0 ladtTAe, plrlﬁﬂﬂl%ﬁn/ATAC/ SCM,
MCP-1/MCAF, MCP-3, MCP-4, MDC/STCP-1/ABCD-1, MIP-1a, MIP-1§, MIP- 20/GROB,
MIP-30/Exodus/LARC, MIP-3a/Exodus-3/ELC, MIP-4/PARC/DC-CK1, PF-4, RANTES,
SDFla, TARC, or TECK). In one embodiment, the protein is mot a porcine protein,

particularly not a porcine growth factor.

20



10

15

20

25

30

Any of a variety of vectors and expression systens can
be used to express the nulti- subunit protein in the
whoms/oewid . The nulti-subunits can be | ocated PCT/ES2005/001549
single vector, 20 optionally operably linked to
different pronoters, optionally in a polycistronic
sequence. Each subunit can also be on different
vectors. Miltiple vectors can be used. Each subunit
Caqﬁks fé? au%%l%i Erﬁﬁocﬁﬁi@{ﬁr S thOfprRBR Bic1dMEL 1REIR6MbRANt mammalian
mar kers. Regul atory el enents can be included on the
protemsi their fragolentsi ergother depivagvescorsanatags ithgreaf] gammbe antibodies. These

o BSEREREERe, 7 ShRE, PoRRGPE A Bl gt YR fpoc of e
preRACNCSRRAI B inclued EHisehe gl clolgiand harenexd atiseiics, Bs well as
Pseudonobnas usi_ng expression_s%stens W t h auxot rophi c
Fabdeagmentsoer thaprednd of én dipk exmesipnilipragys.  Appl i cation No.
10/ 994, 138 to Dow d obal Technol ogies filed Novenber

Prodfletion ulGeid Prbinsontrol of each nucleic acid

encodi hg a subunit 1s under the control of an

auxot pepHnebodientt pHriherapkesnt M¥RAONs (hsmredysiion e phsrecombinant
, : i,ngl i: . .
mar g.?e?ngﬁglrt?%bgﬁig%goﬁﬁggb%8%#%%%5??%;@?%1& P&qtdomonas is %ciylded. In

bunit proterns
anothee lendbedinvemt,0x hostr eclk ob Ui tPseudoatastepecizs i hwovidad that has been

di.fferent. For example, the protei .Pe 9.hqnnneri% .
tranﬁj{bgpg% %Xé)ﬁ?)s's iagfxf,pén nan.}s magm 1an6nu1$-s1r}%}/m Bre % n on€ embodiment,
mukEhR§I8iAs, REdilding 0&niditbad fiafhimalitn od Aumdrp@teitd) bfe expressed in

subunits. The protein also may be a heteroneric )
a Pggudersprasihest ¢edli g ope embodiment; exgressyon ¢ thg mujig-subupit protein by the
r L5 €SP & ¥t T b, hdrdinbodiment, th
o T RIS 1o AT B PUA LR FEAT bocimen,
multiestbphio psoteis iofj peptidegs profied. e yucthinamn biernasmmshled by the cell before

Pases, . ATRases; .t ransnenpr ane .proteins; ,5 . .
keI 8t (A ol PR GT BT o 1 TR e g afir isolation or
purfiRhlici € OptibiaMyN tedtl 6F 8ny petivA itigedfien Welefittied or refolded to

full chain antibodies, and antibody fragnents; enzynes
proflyfelaglYSRIORMS.  pol yner ases, and DNA pol yner ases; and

me @%ﬁgﬁ a 951‘?(%1? 'toE Zecgg)lrs QfH Sheh8sisH @s&% d2h ¥e8isB td Ek&ir}]&%fthe multi-

enbodi nent o resent 1nvention, the producti
subugit pniteimaint the1llBostreeiinl The nbildevbymitstean s lasated omi degingle vector,

I n one_enpod,. t, ression of the bl.ood protei .ny
optichalthperang ] b IER Py S BPTRIE g s sequence.
Eadi s@b@if\canlalsodbe @ ieffereftiediord MiultipleeyectorH@a Heretd®i BadhSubunit can

purified. In another enbodinent, follow ng isolation

be wrder fhe agntsRlofmstasTRLTe SRlECtaR BEHCTSr SegPAtRY clsaentsic@n be included
on @%tde%ﬁl'ihaiudihg ﬁ?@w&ﬁh ReGBEbPEeE %glﬁc%g, Blert# BLYRE entry sites,

0 produce a e protein. In ge a reconbi nant
activhioosequemiesiprorobtetshams fermmmatiorongnads. pr oduced by 15

trapnsform a suitahble, host cell, such as .a.P. .
1 ol 8 it RSN vasifing jof ShiefRea® il Ruprdponas using

exp26616isPgetnb Svifhl RRErEBHAE edlBctionUthdrkérs Ag disdRséd BNEISIrAPMication No.
host cel]l under conditjons gg roprjate for

10/89461 Bs 't Baw Glehalopedhanleeiey fil FRBEr 15 2004 whergip thegontrol of

eacRHubielt! 406 érﬁgding a subunit is under the control of an auxotrophic selection marker.

-

Multisubunit proteins that can be expressed include homomeric and heteromeric proteins.
The multisubunit proteins may include two or more subunits, that may be the same or

different. For example, the protein may be a homomeric protein comprising 2, 3, 4, 5, 6, 7, 8,
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reconbi nant bl ood protein expressed by the cell. In
anot her enbodi nent, a host cell of the Pseudonobnas
WG pwsiew13i s provi ded that has 20 been transf oreEUS1005/001549
express a reconbi nant manmmal i an bl ood protein with an
vector containing appropriate genes and regul atory
el ements for expression of the blood protein of
interest is provided. The bl ood proteins that can be
9, 10XPr, 895 dndro ehibinlits. Thd pratein aied nlaly ibetadtbtdromerd@proteds including 2, 3,
proteins, such as al bumn, including human al bum n
4, 5(&clg 81 B Mo 11112, aL4BPTE SBYUMRY hovine 25 al bumi n;
tr %‘%&E{Fﬂ ' i ' ] i 1 feck6M ihdhdiBg ion channel
2, Ta é%gﬂ%)rlll,ml 6%%#1&2@ ?lg%g?lg %Oftér%ﬁg?glt%até r gbné?er rin, s .
recaptmsintipneling [roteins fsueh an kinaseso fiPasast ATPasest &ppsmembrane proteins;

hal.f - nol ecul es, . rec i nant . tr.an rLn: . .
ext PGP EER Bt e ap cay it lito SEFEehd immumemodulgtors including
MHG brdtemgefulneBaint eibodienagd! attlboty ffrapnemss; eeymése imhiding RNA

conmponent s;__i munogl obul i ns; enzyne | nhibitors;
polygperasassFdDVA Rolpasrasesand ETpbrare RIAKINSt ensi n and

bradyki nin; insulin; endothelin; globulin 30 including
ProduBiéh ofBlopd Prstein@anme- gl obul i n; and ot her types of

proteins, peptides, and fragnents, thereof found )
pr i acpe yembodimenty o ol PSR TR EOTn g PENGHOR(Of Tecombinant

ft f i i e blood protein
malﬁl.mgﬂgﬁ] Bfo%glpg%tgmggs 1%9&)5&9@1969&%&1%[3“,83%5&%9)9]&4% blS.od prot

Uimer ous proteins have been report see, ) .
by Bel lehat wel{ 10RBpwEd My .isBitzmhefithe Phyasl priotein. 0 &b angthd- emigydiment, the

blo!ac? gl qﬁ ?s?m%{ﬁ%da | a? Qs Ig]?lb%?l ueg{_g &gﬁf{vﬁ}r{% Qﬁlc’l)iea?igm sg {hg ;ﬂood protein, the
blo&RE pedkiahs Yudlied. pOHibAANS T prodeifl canRnreffitethor refolded to produce

transferrin (Yang, F. _el at. (1984) Proc. Natl. Acad.
actigej protema 18 1gengrgl, P esompimagy blogd) protein GF g igvention is produced by

nméﬁj}gﬁ%‘g%itaﬁlp ol edi gsglg}? Rs &f palgbbs nk oSt cell, with a nucleic acid

ens, 1s provi conprising transform ng a .
corBtrudt| encpdisg éls blvod tpratein cwlituringathedxapstosmpd hosterellopnder conditions

containing a_ nucleic¢ acid sequence or_s e o
PR By CGriR G opPUBPEelPbiTer of) BURE and Hlrifying the
rec6tabindhi 116od hreteipsdprasedd byumdegll.condi tions suitable for

expression of the album n, and recovering the al bum

ex pheznadier isnbpdimqnt, g laast g#lk of fecloiedrargonas sprfies 1s PROVIALH that has
bee?lgggfggf&?ﬁgd' td h:.«e{gl%kéo lé”.}#oﬂnginﬁﬁtp HeRefMidnS bRl epbREh fWigNan vector

roup consisting of human al bum n, bovi ne al bum n, )

contaibimgtappripbiatei genescnidciegwlatery eleimentsrfar exprossianof thadlood protein of
. .hoyse_ al %ugl n. I n another enbodi nent, album n can be
mtgrgt aYPPYYE% her apeut i cal |y active pol ypeptide, which

canThe Wdodpidieihs fiat @in benexpiasE inchuiep bugiare. nétnlimited to: carrier

further specific enbqdi ment, the producyti f .
Proteing sheh 2 AR, inﬁhﬂé@gmalggm%l&d%@/%eg; Table 2) and bovine
albﬁﬂl{ip,? bkl SRR MM RarSferfih YMETFROS2,Mble DEbbvine transferrin,

W

i “an expression vector containing nucleic acid and
ratrieageflerrin rgcosibérmh trensfarineseopmbmanhiraistariie helapedeanqs; ppcombinant

S R TR e S R T e

coagulation factors; complement components; immunoglobulins; enzyme inhibitors;

precursors of substances such as angiotensin and bradykinin; insulin; endothelin; globulin
including alpha, beta, and gamma-globulin; and other types of proteins, peptides, and

fragments thereof found primarily in the blood of mammals. The amino acid sequences for
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foll owi ng expression of the transferrin, and, in one

enbodi nent, isolating the protein. In a further
wenhsdesrent, the transferrin can be purified feCT/0820n8001549

i solation. The transferrin 20 expressed is sel ected

fromthe group consisting of human serumtransferrin,

gl ycosyl ated human transferrin, non-glycosyl ated

human transferrin, the N-term nal half-nolecule of
nuni SR lob@R6 RIS Hiwe MRYL REpokte@TSdeS ST IS, Bdldin (1993) Comp. Biochem

transferrin, nmouse transferrin, primate transferrin, |
Physiod d06br2(3t2 k8).dnelpding the, antiae agid seraence fonhunat sqrym albumin (Lawn,

al f - es,. I ' tg.54. rd fi= .

LM €Ot HErE BT s A5 Py uman serum tranferrin
(Yapg) §.rual. 981Uy Prac. Nudnsdadr Sdi. U8 i ppp2T32e2758) encoded

by transferrin pol ypeptides, transferrin polypeptides, .

{1 it Breciite SmbetBEe e prpgugtion @Era;hﬁmw A@ﬁ’e Q’;Jga% 15 provided,

mh fh}fﬁ"ﬁﬂ enfids 8. U Resc BT RRE VN GAl o bfon vector containing a
m)ﬂgﬁy eptﬁde.n%% yegggnother specific enggginent, t he %
nughriocick sepende ar géqpisndes rendnrepulatary) sleyseném ot gxpression of albumin,

rovi.ded, . C ri.Sing.tr ] f | S :

oY R (T RIsP it S RIRob BedSiop e ARERAE and recovering
theMalBiBinC egeddednty Peglibakcrny. eAecmding toothieexmbedisicat) thé albumin

the globulin, culturing the 30 host cel] under . . .
expegssie 15 Siotedfromyie P ORYFESsP Rurgfo eﬁ?amgrﬂfhﬂmerelamma rabbit
alb@Rd, eRidkdralb®Bindtd BBuniE an® L& Abuthfh. 3n hiéth&®mbodiment, albumin

enbodi nent, fol[ow ng expression, the globulin is

cani bo fised do andergneyticaléy] active nabyreptids. 0Blooh gan be of mammalian or non-
PCT.Usgggl/001549 fromthe host cell. The gl obulin

maminalian . . .
xpressed is selected fromthe group consisting of

hunmna figitebupécific babodimen] deyirodyctioalotfiat tragk el ImP. fladrescens is
gl obul i n, nouse obul i n,_ shee | opulin nke )

preg S PRbTSHE rt@F‘gil-"HPﬁ&i hg J%%F?’ﬁs, 0% ffll IR A fpression vector

corftéiﬁﬁ% nhBleR dolipdrRBE1AEA) d1¥mafs fof @xpresdioPeithé #ensf&rihlcwdturing the
further enbodinent, the production of an insulinin P.

host [celb neder eprditienspuiehle fof, expresvign pEiha dransfamagoAnpneher gmbodiment,

| uore h it r i .

foloy L R E0n 5he Fnitatly, I, SHPLEBSAIY 3EhAlng o protein. In

furthep readsdmmenaf the hieanisfestin ican beupdrifiddnfplliohvingh oelatioel | The transferrin
under .conditjqns suitable for. ex ssion of the .

CXRTRSEA i SelfRiech GOPLAI F9UP SOPSHHRG Vind e PGP, trpisfgrin, glycosylated
hudhbt (@SR OB PEosylad higd itAnSeRin) ethé SUt@hfth] aRbf-molecule of
purified follow ng production of the 10 insulin by the .
huines trapseirin, aeng fransiemine kg rtesserin, gnause drepefgrrin prmatr transferrin,
recah %Hﬁnf:t%}x%fe%ﬁ,r}gcot%bim %nsféx{]iﬁlﬂaiiﬂno@&ﬂés{] ?ecbﬁi%ﬂlabptransferﬁn half-

use insulin,” rat 1nsulin, porcine rnsulin, nonkey
moldtales i imvirendltérad Wropertiésy Seastenim pblyanepatides,c akhsferrin polypeptides
active pol ypeptide, The, accession nupber .for human. o 1
enaded| Py BeRRen; POlpERKISS HESFEI RANIRHE Rt antibodics
trahdTSieini PhoARAR, AW AGREFSTRA R HekphlicdDPR4iTe polypeptide.
b R T1it production of r_lgcgyznbi nant “blood _
pr oleyetengther ppasifie wabadigent] the anedyigtion ob p ihdyulip e P. fluorescens is

am no- i.nal. or oxXYypt gr e. of 0 :
e
contyiairgabictric adid aed repulaay denaynfdiespresdomot thedlotmlinpculturing the

t he_knqwn equences. by standard ocedur. es. . . .
host cell unger congiti%ns sé:lta%le or express1aon otptLe gleo u{m and optionally isolating the

protein. In a further embodiment, following expression, the globulin is isolated and purified
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Tabl e 2. Sequences of bl ood proteins expressed by the

system of the present disclosure. Amino Seq. ID. No: |
WORMSNEPESL L FLFSSAYSRGVFRRDAHKSEVAHRFKDLGE ~ ACPMI/US2005/001549

ENFKALVLI AFAQYLQQCPFEDHVKLVNEVTEFAKTCVAD Sequence

ESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQE of human

PERNECFL QHKDDNPNL PRLVRPEVDVMCTAFHDNEETFL ~ serum

KKYLYElI ARRHPYFYAPELLFFAKRYKAAFTECCQAADKA al bumi n

ﬁo‘ﬁ@&éﬁ%ﬁ%@ E"]%: SKLWE%&%@W%&MG group consisting of human
gloBDRADoAICE| SENQDG| 1851t Iglbatinprat Ei@uEnABvIEsE globulin, sheep globulin,

mo&gWIQ%QSLA@EEK%R%%%C%%%%@%d to a therapeutically active

pol fBEKEL VEEPQNL | KQNCEL FKQLGEYKFQNALLVRYTK
QVSTPTLVEVSRNL GKVGSKCCKHPEAKRVPCAEDY
L S\iaLanGyrther emkyiiyspRirkeroteioygirRecpedingn P. fluorescens is prowded

RN R ST Y s

nucdiaanid atd segulatorP Slemenitscfor AxpreRserh of Glfe fsulin, 0@ @Mng the host cell

un‘@REno E @E&%ﬁsﬁ%%&fﬁ?ﬁ#@ﬂiﬁ\%\?&mm&%@d‘“mg the protein. Ina
furfReF BRbHERhE IRERBVAL\KK AR Yisblale RANAANEAA foRdwINQ production of the

2005/ 069913 PCTI US2005/ 001549, Sequence

insytin aiberesioell ABRREnepliay,

ey thggroup consisting of human

1ns&%%%%@§%ﬁ%%%%¥%suﬁﬁ RSN ihdlin, and insulin

ﬁlsa:@mt@aﬁe-zm@&ﬁ Kamem@q@ewd'evm@ﬁcsﬁsmmumber for human insulin genes

C {’%REPVDE? YK S%rfwmber is J02547.

KDS@H@FI RRVRASIMY L'cﬁﬁEtYdﬁréf RYbREGREEWod proteins or truncated DNA
PTDECKPVKWCAL SHHERL KCDEWSVNSV&KI ECV

encpepeg| whpmhe@mamrmwwmmwiéﬁv of ‘blood proteins or a portion

IS

thek%gg%

%ﬁﬁ%ﬁ%@%@g@%k%@%ﬁ%& a@%?&ﬁg\% the known

sequences by standard procedures.

Table 2. Sequences of blood proteins expressed by the system of the present disclosure.

Amino
Acid
Sequence
of human
serum
albumin

Seq. ID. No: 1

MKWVTFISLLFLFSSAYSRGVFRRDAHKSEVAHRFKDLGE
ENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVAD
ESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQE
PERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKA
ACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAW
AVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECA
DDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVEN
DEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKYV
FDEFKPLVEEPQNLIKQNCELFKQLGEYKFQNALLVRYTK
KVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDY
LSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALE
VDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELV
KHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEE
GKKLVAASQAALGL

(Lawn, et al. (1981) Nuc. Ac. Rsch. 9(22):6103-6114)

Amino
Acid

Seq. ID. No: 2

MRLAVGALLVCAVLGLCLAVPDKTVRWCAVSEHEATKC
QSFRDHMKSVIPSDGPSVACVKKASYLDCIRATAANEADA
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DSSLCKLCMGSGLNL CEPNNKEGYYGYTGAFRCLVEKGD

VAFVKHOTVPONT GGKNPDPWAKNL NEKDYEL L CLDGT
wWORKBYEEY ANCHL ARAPNHAVVTRKDKEACVHKI L RQQCH PCT/US2005/001549

LFGSNVTDCSGNFCLFRSETKDLLFRDDTVCLAKLHDRNT

YEKYLGEEYVKAVGN LRKCSTSSLLEACTFRRP ( Strausberg (2002)

PNAS, 99:16899-16903) cDNA Seq. ID. No: 3

at ggccct gt ggat gogcect cct gcecct gect ggcget gect ggecct ct gggga

Sequéfig@ac Sequence | VTLDAGLVYDAYLAPNNLKPVVAEFYGSKEDPQTFYYAV
of cagccggagcect tt gt gaaoriREDSCIIIMNQIRGIER SCHTGIIGRBAGWINIPIGLLYC
tradsfdr@¢Cl{a of Human DLPEPRKPLEKAVANFFSGSCAPCADGTDFPQLCQLCPGC
gt gt gcggggaacgaggeid{tiN @ RCFSEFAAECRR AUV AFIGAISBFENLAN
gacct |Insulin DRDQYELLCLDNTRKPVDEYKDCHLAQVPSHTVVARS
gcaggt 9990&9@99“%&&%&%@6&%@&@%&%@%& RPHGKDLLF

cttg
gccct ggaggggt ecct géq)Y 15 & Y A gggfgﬁ
atotge{ ccctctacdagetyr

of Enzyhaes In onelé : ‘g[ G PVLAENY
the production of | EEIMICRIHFEARN A f%(ﬁ’lg@ ﬁP;LTéYDNLKGKKSC
co-facfors by a hoStTAYCRIHGVNEPNGEL YNKPIGRERGFESEGCAPGSKK
fluorescens is pn BHEAEKLCMGHIMNHLERNNBHENEYGY TWAFRCLVEKGD
host cell of the PIRAIMKDOEY RPSEGEENRDBHVAKNSEKPAMELLCLDGT
has 5|been transf RKRENEE YA IHISRA BNHAAOVTREAKEACVHKILRQQQH
mamal ifan enzynme OLFGSNVATDOSGNHUEFRSETHIN. [FRDDTVCLAKLHDRNT
co-factors expres§aEXVLGREY ViR UGNERK CSTSSUDBAIFRRP

are nof limted {QS@dudbé@IB002) 2MASEIRKEIHISEDO3)ANM NO

cDRA! 0 OXISE@IPSNoa5 D afdoBelsiged? c%&@é&@@&g@@é@ﬁgecctctggggacctgacc
Seq‘g@ﬁ&ox pepti dases, 6l -BOXYEH Eﬂ%g&acc@g% tggaagctctctaccta
cEi G R a 9 é’ % ggaggcagaggacct

a

BEARLNYypsin, CoAlr o
tq’ﬁ £ lf?glg%%{ o tagectgeageccttg

Insgl 'E efases, cysta
ehydr ¢ggenases, al &6
dehydr at ases, diap FOF %%%gg%rf%fg %gcagﬁtgﬁ?aé’ aatgetgtaccageatetget
Pﬁaggtggag q1 r-f ose

m

th‘\vl f
< Ty oo To T o T garaotooT

P das zgl ucose i soner ases, ¢l ucose OXI dases,
rog Y/S]?’f ¥fErases, methyltransferases, nitri le

hy drnas)as ertibsdiRes &¢ PlopRBENY ide@ton, 0¥ PRABE @Fefecombinant
oxyni til ases, pept| dases, gI ycosyl trasf erases

mapEiadan GRARES & GE-Tariotrsa hesi el of sheasmerisr Kseidomenpy fuorescens is
pro%ﬁlfe{i \@ZOOE}%P%? éjf %eﬁggngghcé?%?ﬁ%qg%monas eemgﬁ %s rovided that has

beemamnkfenaedmsamasd 4 eembinast pahypkpt indgme ooco-fakanpl e
one..fhat is de n and/,or,.veteri

* nePEp YT SR SR SRTEr L TLEE oG SRRty afe not limited

to bfdl@fa@@? Wkriife rmﬁiaws; labfin® nieiaTesidhdes) BeartaRs 9B, deSddent enzymes,
gl asm nogen activator; urokinase, reptilase
car

HeprtiskissasabossisTaate ca@eﬁ@wmac@ewgmﬂaé@ﬁx pRgudtEng enzymes,
cya??nh)gﬂghyg*nghéasgy dé}g{a"ﬂﬁglg X)% tHages agRarR! 138 dehydrogenases, alcohol

| ases);” car ept | dases; proteases,
deltydsqgsnases, dehydratases, diaphorases, dloxygenases enoate reductases, epoxide

hydrases, fumerases, galactose oxidases, glucose isomerases, glucose oxidases,
glycosyltrasferases, methyltransferases, nitrile hydrases, nucleoside phosphorylases,
oxidoreductases, oxynitilases, peptidases, glycosyltrasferases, peroxidases, and enzymes

fused to a therapeutically active polypeptide.
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pepsi n, chynotrypsin, papain, bronelain, collagenase;

neur am ni dase; | actase, nmaltase, sucrase, and
wae@bieoiiir anosi dases. Yet anot her enbodi nent PCDUSTHET001549

for the production of reconbinant enzynme replacenents

in P. fluorescens cells by transformng a P.

fluorescens host cell with an 10 expressi on vector

cont ai ni_.ng nucl_ gi c tﬁl ds and re uI at or L. emen

o BGuIF SThod g i FE0HS e OF b REUEN, SX e Svpeptide, fo
exaﬁq%hé Sid gt fshﬁs&ﬁ)llé fod elfan GAAVEE biteRSar§ lﬂlér@;hiuﬁc t0d/or diagnostic use.
pression of the reconbi nant enzyne repl acement s. The
Examﬂemﬁ sueln thesmpeytiemesophilic sreynes ineuds. edissieplafinagdy activator;
elec m. t 0 f
umgﬂnﬁ%?sﬁﬁgé &% eﬁtﬁepmi(flgsfeo n&? F}l%é Rl econ%ﬂ%g%t’ Bhoy e amino. acid
hydrSIR4cRC ENBNtaSpdraisingde] Qnﬁddhlyéfomes)t | caddxypeptitlases; pigeases, trypsin,
pol ypepti de. Productjon of Mngalian Antibodi.es 3 d( 1t
PepA | BOHPIIPHBNEARAN| AoBAIRNSBUASTEME JURRENIRPEs dArtase, maltase,
mwhﬁX%ﬁh' indrGndNi@diict i on of reconbi nant  nmanmal i an
aln, Fab fragnents and/or full chain
ant Ybb dinethen renfhoslglmhtmot)lld% der itbesprodemioaopfl gycumbipat enzyme
t ecj es u [
colibhehch? PTG e SEFREENRY £ P it b 08 vit
exprésBiodr Qbﬁbln codfaindey irmoleRt edldana?hcb pegutatedyl elepnentsf |fetd xpressmn of
Optionally, the roteln‘gan be re atured to

reoambHET! TR ETIHETTHE AR [BEES AN el HHT PAGHER: guitble for
ex;?és%lon%{th@fé@&lnﬁmhht@ﬁ%ﬁn& RepfacRieht8! TR r§doﬁiﬂ>ﬂ{an5 &%}’ﬁfé(‘r@placements
or targeting in the cell "during production,
exmasthen thebbaiitnestlt is selpged feam| thef stonp m@@@@ﬁrm allgasidase beta,
i es | ¥l h f 1
LoRERREohd BLHAE, Hhal ShradtiEhl sl & TPty s
ofypaggident s and/or 25 full chain antibodies or
p -
ragnents or portlons thereof. In one enbodi ment, the

P, fluorescens,cell n pr chai n
Proghycri &) Vamm el o des g DGR VR A
Si N@ eorzh@ibodifienb asty tieaprésend hhd&&:ntlhte dret ipgetuetiom dofn gecombinant

A S TIEWTLINE T —

therdR'oly S host &R JERds XQ&@SQP' Fired BRUR QA VaRA., 'Iﬁ%n@é‘xhbé‘(ﬁﬁlent following

retarn the antigen-specific binding 30 p erties of
explmsndﬁodf the prcsclngtlhe puticigan he m&ﬁdﬁbﬁldc%mlon@l yiR@#fied fOptionally, the

hy
pr%ﬁlslrc%g g% téégl%ﬁ.lg? tg ﬁéofuﬂe anac gﬁggggﬁﬁg gﬂ}% aﬁﬁ@éd} or antibody fragments are

opfigAilNARREA @A €8retibn signdlusiense mrmgetafg 1Me3ﬁna/uﬁﬁg gdc@luction.
PCTI US2005/ 001549 effect og %otgal ns, . di a%ostj CS u%hdm th
as i #BethehEraPIEmeRt, p Ros; L SeHAPBIOpGh RREPICHAT Rigyided that has

be%’? ornhRISBAxPlest QAkSomBHAR RfmRERiLEiAgle Whhih] $&8 i@Bments and/or
etection, 'Including identification and

fuh hbmaantdmdmtor fmgwénts ome}rtlmsethgrseﬁt ic targets,
\6/12}q :Iglodé F&’% hoar (r,gja% ug,%agﬁ;;,f \?gfri QQR é)?(?iu"éés a gfeocrham antibody or
yix & o8 Bbmohb Qhé?eoff | !AO l@lagléeﬂiﬁxm ehtiborly o@ucmsluﬁa he antigen-binding

ragnments or port
reglonsg of antibodies gn a smgle stably—fo]ded polypeptide chain. Single-chain antibodies are

of smaller size than classical immunoglobulins but can retain the antigen-specific binding
properties of antibodies. Single chain antibodies can be used for therapeutics, such as “naked”

single-chain antibodies, bi-specific antibody binders, radioconjugates or as fusions with
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thereof. Fab fragnents can be a piece of a particular

anti body. The Fab fragnent can contain the antigen
whendoeryisi te. The Fab fragnment can contai ns 2PChES2085/001549

a light chain and a heavy chain fragnment. These

fragments can be |inked via alinker or a disulfide

bond. In other enbodi nents of the present invention,

full chain antibodies can be expressed 10 in P.

effdctdQTRERRN FiagAdWlicH) NNEH aPREREOMRBRS SPEE VRS- orAX ViRb dahcer marker
anti body containing the Fc,_ region can be nore

asspySsTeseanFlt toglya Py as EQfeBPIrifisaticmnd detestiomdacinding idestification and
i - bi i [ £. 1] i Ny .

I SAERo 81 5ef AAGRALRL00, SIS, S Eimly rcmoteges

and/dverchjstes tforcgeag endruf delivaly.seases requi ri ng sust ai ned

t herapi es. | ne odj nent, a prgcess fo r.oduci ng )
1o SPRaH R BhGYS o JEP LA Ccl HapGiseS P Sagents br portions
thefRS £ UBKYRAESer$PEM RS pisceifAViadi@eh1 A anBbOM. FhéGatiftagment can contain
EXFT ession vector t hat contai ns separ at € Ci SI ronic or
the gatiges Rindipgisite. s Ehe Erk Bagmanica eppipias @ chhigs ¢ eight chain and a heavy
chafit“fh St OThdE ?Ita%ﬁ'xeﬁé rclar?f?@fiﬂ&eﬁ via faiifﬂ?etr ora disulfide bond.
pronoter-cilstroifm palr or expression of an
i minnsberambodimdntgdf the paisentamdnéios,efalirtlain antibodies can be expressed

. pranoter-cistro ir for expression of an . ..

in P oot e OHTRCERETHS PROR-t At 3ebBdgdycongining the Fo

reglo€ah ibg ioré Rl shan® B ghihke A¥ ¥ra8ARINind cReat4AdE BENHS Ther¥by having longer
regul at ed by separate gr onoters. Each 20 cistron

biolgetcal Ralf fide &y sireationn euehsantibediss opn el wed jagl@ hampeutic agent for
disdad&d Ilégl??ﬁ% Eﬁ%éd%é&ﬁgé'm tiation region (TRR)

oper a Inked to t nucl ei ¢ aci d sequence codi ng

f orIntdne emibglimen,ad procass fegryducing anfunciorizhantfbolly ot faghént thereof
. }gmt [ bodny. | n.one errbvfai ment ,..the Tl R sequences. can be
n ISERIGRAAT SRS 1S BROSIACE SYAIPY IS A T PLEREPY sEipfhat contains separate
cistsdrieagidlys araioREiaRss. fTHe sepAhie caidn RIS carl fontain a first

an alternative enbodinent, a heavy chain coding

PIOROHTHREEN cBHT BT |sgpussen o #thdmsumegiobalimilighpshain and a second

Caht ™ . : . .
ol 38 TSRO o B RAGLANE syt gt rprsion
of the light ¢himmargioheayy shaionicindegmdeadly wigtlhied by sspargleepromoters. Each
. plasm.d,, or cod.edinttgt e enonme of the ost]..ln... .
mle%\Pfﬂfélln the SAPEESHIQR £2ssgl oﬁmgoﬁge Wflagﬁa gpslation nitiation region
(TIRY epiehlpdinRed thk inabiRlc RN sdaaehteVodinkzfedieNght BIRKE6f heavy chain
In a host cell transformed wth two Separate i
of the £RY JenefhAaifbodyi 118 ane spbodingetythe IR svawsaCeRgoanhee manipulated to
i . . i . i Vi n n .
o BSRAER0L 0 PASANAPL il ey . 1o o
altepmsitive wmdpedinzmi, tadlidary comnlicoding se@entdedn behlecdted)ht tlehseime plasmid

and, heavy chain are 7 WD .2005/ 069913. . ]
as SR AR e Bodere, Th ANCHERTIvE SOl dhe bstw; B light chain
sequifitee bie fo@AP @i alpoYyciapaicaleyithct Rathinn Qdigld Elas@fd, oh@oded into the
light and heavy chains; and b) allow ng the assenbly

h
gengmeopghahoght and heavy chains to formthe functional
ant jD0dheP Embb MR, Jri&kE Rl probi ﬁgo | 1 apti
the Pseudononas expﬁtraéjgy oéri% rgj%llgﬁ(wﬁ (%(gll gé)i(uﬁr sg%%al agtlbOdy or
fragrivent dlpeenfiic agiosptel] wimafommed sbithf tragyepatt tomskhtibhal ahis respectively
enc%gitnlg ?l%dﬁg%% and hcgl% tciuzg{l]ss ofI tgee glle’t%foﬂy.l ?1? lnliledelcm%ddiment the process includes:

a) culturing the host cell under suitable conditions so that the light chain and heavy chain are
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but not limted to Fab, Fab', F(ab')2, F(ab')2-1eucine

zi pper, Fv, dsFv, anti-CDl18 anti body, chineric
wanoshedies, human anti bodi es, humani zed ant i bpdI/ES2008001549

those described in the Table 3 below Table 3

- Anti bodi es and Anti body Fragnents. Antibody Target

Antigen Product |sotype Indication Type Sd.1

Conmpl erent (C5) Humani sed 1 gG Rheumatoid Arthritis

expRisledlinGo BRjueRmil tradhidn) kB eBBOrally e 1%,&11 roduction of the light
pCon'pl erre% (C5). Humani sed | Gpl\lep%rl tis % g

andCengpy €hEng; q0es) FHewErE GiecrSsARlY Chien bght afmlrlne@r’y CB%%& form the
H d ScF di al
o B ORI Rt et (Co) urmni sed ScFv

Andinofiirthst )ethkﬁ{ﬁRt, fBBLP&dudlamor@s I—Bprdk%n()ﬁtst@béﬂ express human
Murine.l gG_All 8 1L-8 .Hu

ABX-
thergp oy GBS R SOETRGS B TGP 0T A EY REIHo B Paig0t inluding
but et Rl do Hilal, Fuy' eF(ﬁlS’) ggb? Hﬁ&iﬁ@'zﬁﬁ)@ |E’1/G‘dmt |aﬂﬂ1-@D18 antibody,

Sclerosis Anti- a Humani sed s[€] Bsori asi s
chimgri¢ armbpéle@math@cbw hmabmzemkbad@s,aqr thase gescribedhin the Table
3b%n8§vi' -LFA1 CD18 Murine Fab'2 Allograftrejection
i - VEGF VEGF Humani sed 1g@ Cancer (general Antova
Tameunwbmmmm@@dm@mm rejecti on Ant ova CD40L

Hopr-sed1gG6-SEE BEC"Lﬁ . e -MUr-hg Lorg—BHRR—L
Anﬁﬂé’é?&r 1 MAER T af%ﬁ%‘ét BTISoRe (ﬂzd‘?%ftonl G GvHD

C225 ECGER Chinperic I aGYPead+Ndck  CAT-152 TGE-heta 2
5GHiman d Ge®plemest (e Hunmmpsd 1 TeNE. 5| | ShsumateithAgthetis
5G1.4G4 Cr pGemplepPE(Ch) TMunengsied \HaGani S4B gA
5GRileunat pComplettent (G | HoRBHed H-Ig6l ect|iNepHubimni sed
5GP3®0 as| Somplehrav((D) VHhadnisél | | SdFvrer|iCardibpilaaaony Byphss
5G1.1-SC Complement (C5) | Humanised | ScFv Myocardial Infarction
5G1.1-SC Complement (C5) | Humanised | ScFv Angjoplasty
ABX-CBL |CBL Human GvHD
ABX-CBL | CD147 Murine IeG Allograft rejection
ABX-IL8 JL-8 Human IgG2 Psoriasis
AD-159 gpl20 Humanised HIV
AD-439 gpl20 Humanised HIV
Antegren VLA-4 Humanised | IgG Multiple Sclerosis
Anti-CD11a | CDlla Humanised | IgGl Psoriasis
Anti-CD18 | CDI18 Humanised | Fab"2 Myocardial infarction
Anti-LFA1 | CDI18 Murine Fab"2 Allograft rejection
Anti-VEGF | VEGF Humanised | IgGl1 Cancer (general
Antova CD40L Humanised | IgG Allograft rejection
Antova CD40L Humanised | IgG SLE
BEC2 anti-Id Murine IgG Lung
BIRR-1 ICAM-1 Murine JgG2a | Stroke
BTI-322 CD2 Rat IgG GvHD
C225 EGFR Chimeric 1eG Head+Neck
CAT-152 TGF-beta 2 Human Glaucoma Surgery
CDP571 TNF-alpha Humanised | IgG4 Crohn's
CDP571 TNF-alpha Humanised | IgG4 Rheumatoid Arthritis
CDP850 E-selectin Humanised Psoriasis
Corsevin M | Fact VII Chimeric Anticoagulant
D2E7 TNF-alpha Human Rheumatoid Arthritis
Herceptin Her2/neu Humanised | IgG1 Metastatic Breast
HNK20 F gp Murine IgA RSV
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D2E7 TNF-al pha Human Rheumatoid Arthritis Herceptin

Her 2/ neu Humani sed 1gG@ Metastatic Breast HNK20 F
wWOLMENe9IHA RSV 28 WO 2005/ 069913 PCTI US2005/ 0BABYR2005/001549

Hu23F2G CD11/ 18 Humani sed Multiple Sclerosis Hu23F2G

CD11/ 18 Humani sed 1gG Stroke [1Cl14 CD14 --- Toxic

shock 1CVMB | CAM 3 Humani sed Psoriasis |DEC 114 CD80

Primati sed Psoriasis |DEC 131 CD40L Humani sed SLE

i 56 TICHTPE. PN SReLMEEd P! € SC| 8106p16 ScloRists 151

Hu " FERYFeR T UCT IERIAL0E (06T | Bidie T DEC 157

ICTft ror OB Lu“‘é.ni‘ii; e e T TR shack - & PTE

ICMAE. o), Breric || Hu‘fr}aﬁiﬁhﬁ\” o Lo opsoHasts L o

IDEGrdkhi sedDBYG St roke IPﬁﬁlaﬁﬁeéle_t_a,z._i_m WASIS y ro i cad

IDEGE3 A | CRAOL r ej ect | odlumappedd al phadBBFa7 Humani sed

IDEQ-43! at | @D4@ol i tis | BRRised (D52 HumdMiltpld Scle@siCl |

IDEupat hleD4Lym 1 HLA | DPRnGhisede r|i IgGNHL | RbgwpatGiddsrtiBizp

DEEEN SedDPEL  MAK- 19PrimkiNkedal [pha  Mur iAseéhnkadlll&gyoxi C

Infﬁgﬁﬁl% Faé_lﬁhh’b“ (FeTIhifabi@n |AUGe! MRMeuae A ARG

Inflitigg LS £NTa bU4 uﬂbhtiyg?(n NaeGrheumigd ArthTiTns

LDP( O P2l eg‘r‘ﬂn“L‘“ Jhgihmsel)’ [{oGr 2% W“’ -

02 WA T AN (e I U R TR

LDB{Hani s phadbetallt of m jﬁﬁq@@l bse oK }cheratlve%(;hhs

LDP-03 / CD52 Humanised | IgG1 CLL

CampathlH

Lym-1 HLA DR Chimeric NHL

LympoCide | CD22 Humanised NHL

MAK-195F | TNF alpha Murine Fab'2 Toxic shock

MDX-33 CD64 (FcR) Human Autoimmune haematogical
disorders

MDX-CD4 | CD4 Human IgG Rheumatoid Arthritis

MEDI-500 | TCR alpha beta Murine IgeM GvHD

MEDI-507 | CD2 Humanised Psoriasis

MEDI-507 | CD2 Humanised GvHD

OKT4A CD4 Humanised | IgG Allograft rejection

OrthoClone | CD4 Humanised | IgG Autoimmune disease

OKT4A

Orthoclone/ | CD3 Murine mlgG2 | Allograft rejection

anti-CD3 a

OKT3

Ostavir Hep B Human Hep B

OvaRex CA 125 Murine Ovarian

Panorex 17- | EpCAM Murine IgG2a | Colorectal

1A

PRO542 gpl20 Humanised HIV

Protovir CMV Humanised | IgG1 CMV

RepPro/Abc | gpllbllla Chimeric Fab Complications of coronary

| iximab angioplasty

rhuMab-E25 | IgE Humanised | IgG1 Asthma/Allergy

Rituxan CD20 Chimeric 12G1 NHL

SB-240563 | IL5 Humanised Asthma/Allergy

SB-240683 | IL-4 Humanised Asthma/Allergy

SCH55700 | IL-5 Humanised Asthma/Allergy

Simulect CD25 Chimeric 1gG1 Allograft rejection
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anti-CD3 a OKT3 Ostavir He B Human Hep B OvaRex CA
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Production of Transcriptional Factors

In one embodiment of the present invention, the production of recombinant
mammalian transcription factors by a host cell of the species Pseudomonas fluorescens is
provided. In one embodiment, following expression of the protein, the protein can be
isolated. In another embodiment, the protein can be purified. Optionally, the protein can be
renatured to produce an active protein. In another embodiment, a host cell of the
Pseudomonas species is provided that has been transformed to express a recombinant
mammalian transcription factor.

Transcription factors suitable for insertion into the expression systems of the present
invention include those of the helix turn helix family and members of the Pac family, as well
as other transcription factor families known in the art. Members of these families suitable for
use with the present invention include mammalian and mammalian homologs and analogs of:
transcriptional regulators; transcription factors of the of the ASNC family such as
ASNC _trans_reg, putative transcriptional regulators; bacterial regulatory proteins qf the TuxR
family; bacterial regulatory helix-turn-helix transcription factors; bacterial regulatory proteins
of the arsR family; transcription factors of the helix-turn-helix domain, especially the rpiR
family; bacterial regulatory protein transcription factors, bacterial regulatory helix-turn-helix
transcription factors; DNA binding domain transcription factors; MarR family of transcription
factors; the ROK family of transcription factors; the MerR family of regulatory proteins;
arginine repressor transcription factors; firmicute transcriptional factors; ferric uptake

regulatory transcription factors; sigma transcription factors; response regulatory receiver

transcription factors; tryptophan RNA-binding attenuator protein transcription factors;
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In one enbodi nent of the present invention, the
production of reconbi nant mamalian transcription
wo 2050691Hy a host cell of the species PseudonerEES2005/001549
fluorescens is provided. In one enbodi ment, follow ng
expression of the protein, the protein can be 5
i solated. In another enbodi nent, the protein can be
purified. Optionally, the protein can be renatured to
putqmve d:mger—bmdmgt doreaipr Rhstiiptionn feas;heRDe dbRdin ®RhscriBtion factors;
of the Pseud0|?onas species is provided
mtr?%?atr%@%w’afegwteev SARTCHPHRRY faclors isepise sevlatosne genstic competence,
such'&d 'M%Aaﬁbgﬁﬁx@ \Sfsbiiton R rgé\ﬂﬁtgf tran-gl:ﬁélﬁﬁlrfhabfsoﬂacfté?&i ﬁgr?scnptlonal
suitabl e insertion into the expression Systens
regylafer fenspaiption Kactpmay ehlcﬁl@h3 mhod;plnd’ea tehprmalvef trddsenﬂit&inl factors; iron

A
depldet Pepedston, bkt 100 457 JERsPosa el B SHEHiSn spaporiptional
1egﬂhermmmcnmmmhbﬂ6mof these famlies suitable for use
hﬂﬂ% i nvention include mammal i an and
SF%W @Té sxRresseth) Ryg sgrdomopas rfpediepicamnke utilized for
d1ag'h§§ﬂé| BlopSitid aﬁcﬂﬁl%gn%sﬁ&al £@%&&f&sof the of the ASNC
mly such as trans reg, putative
transcrl tional regulators bacterial regulatory
Vectgr &} F@?"ﬁ%‘?‘m‘ the luxR 15 fam ly; bacterial regul atory
polﬁgglggtlaegrn hel i x transcription factors; bacteri al
gjrétory proteins of the arsR fan1|y, transcription
hor secombirapt hehmmahm nprheelrisx addnpéptideesgecitel lexplehed from

e t or rotein .
IR e S Py s oy s
traniveiption tnd rafiddtion reklﬁl@lﬁ)‘iﬁ eleReh@Yofhin er ﬁmct@h’ﬁl BERIRBY which the
ription factors; MarR

dogaln trangﬁ
host;qell faR CXpIESSIfe Projeiforihe @ﬁ@gmeﬁlamarybw natlve coding sequence for
the fafoR0S61 benshaGiales r L9

© prf%tgl g%éﬂnzo argini ﬁeb?i%ﬁéi%ﬁ E{%{%ﬁ csfegﬁ?r{c gﬁ%{;% Bé(en selected,
impyovedyi @mpetlmmdsbrumu onle sdatial sxpleator (hostpbﬁk efor example by

r ransgLl on.factors transcri pt.ion
Synt?‘%%ﬁ e BEponsacd Qé COLBY User %‘8& ?/é‘ ﬂaef‘ oS pesigh such as P.
fluofeaednor §he Bened) (Dlﬂiﬂ 2¢sulNAT Bia belb gl RhtRIRIRATIEhiR 6Pl Be inserted into
transcrégtlon actors; 30 WO 2005/069913
one prERPIIISEIE Mot Yl thslabatrﬁwmamo Shetiprrssign hastieell. Nucleic acid

or atﬁo@ﬁﬁ@febﬂé 0hd i@ bk PraviakR ﬁegsfb@@? ”pﬁ‘n%ﬁl@ nugleic acid or a

actors nItI‘O en regu atory proteln ranscrip
polﬁlmiwxdg tha @gatmm @t teagfuinatgens thot cgeheexmessmgtmcted bacterial

&% negative transcriptional regul ator
expr . . .
ranscrl |on factors; bacterial transcriptiona

regulator transcription factors; glycerol-3-phosphate
Reat 1SS RO sive transcription factors; iron 5 dependent
—EQ#QBEGEQ%EQQranscription factors; and nunerous species

SPehé freSulhtoRAN Sidrhdd %@tlh l?é'réﬂul:eﬁ{ Ye to‘gsse r g%dhg&] to the target

factors. Transcriptional factors expr
recomyEgaio marmuealiopepriotein capodieg \gend.i | z'€e fcodmg dsquemnstcbftthe protein-

encogﬂlg [ér A gleg?]lere%ggatg&%éﬁa& 128(%4 ﬁ o the gxa ute }oél%]fzsptlde %gcthng sequence

and transcription-regulatory elements, further encoding elements, e.g., one or more of coding

sequences for peptide tags, pre-peptides, pro-peptides, pre-pro-peptides, or other commonly
utilized encoding elements known in the art, excluding secretion signal peptides functional in

the selected expression host cell.
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The reconbi nant manmmal i an proteins and peptides can be

expressed from pol ynucl eotides in which the target
w@oiogpegtd de codi ng sequence i s operably attackhendusmos/001549

transcription and translation regul atory el enents

form ng a functional gene fromwhich the host cel

can express the protein. The codi ng sequence can be a

native codi ng sequence for 15 the target polypeptide,

| f AYALL AL Serati hitAeRPd, BhS el BeRin; 26HbRGo SRGVGTRrdAtn which the

has been sel ected, 1 nproved, or optimzed for use in
transéripteohleukieany érapslatgmiabreghlotory eleiments favr cayrlenfly attadbgd to the coding

synt hesi zi t he ne Lo | ect. the codo e hi of
sealehbe i SustoHiRe U RRET dgalifh 1y s Siting PTayEpees e B° feitof) clements
can@SRE(tEe etpradsioneFdld codinglsefiiyiCe. DRGIe @OMBHiiaL, &gk Wirtilaioby clements
or will be inserted into_. one or nore vector, which

willybg part RER vHole gensiedrmraadergeine ttrasienpstionsingna Restcell; however, in
' ' ! lLfOhEASnS A hch CarPBe part of th
ool 15 2o 3050, B9 R RO AR BN P pt e
hosbgenamepwcymbe padof dgenbhetof enther argandsm,| oz @an boderivgd tlerefrom.
that can be expressed by the sel ected bacteri al
expression host cell. Regulatory El enents 25 The

Profrfo@i @{@Aycegg%@r&r&mgsed herei n can be operably
attached to the target _reconbi nant mamralian protein | |
enchifl RpEeie . Usahén aerdrdrgcs etjtie eePtstent feveptipn @nay. be constitutive
pro?:ﬁge%j bpgﬁgﬁféﬁ PiSEGkefte r(?drglg&? Bx Esabfhsefdg ﬁgﬁﬂidtéd Ponfoers include

mat ur'e pol'ypepti de codi ng sequence '
thoser eiithe family deriveddudnatior lpc proameert G.¢. tharadZeprootan}iiesggcially the tac

andgkgg%?%g?ggg%m&e ?%e‘gh.g%ie%t &?oo?zgggp]?%geéoeﬁ%ﬁggf%s fvs?erll as Ptaclé,
PtafIE PRICT; PREUVESS the THhb pfontgeronl y 30 utilized
encodi ng el ements_known in the art, excluding, )
secPeuoR cxpgRlss ohBYlagd¥re RIRBICFSHATeTylHn eRpESsion iEtemy according
R O ThcEa, e:o. 3oMRsRAQSA062913
to tgéégllre%%gOOS?OOlSzg 'Ighge tesr ms"oper ably attached," as
Tahis ¢dEXwepdasrof noefaeromoteany configuration in which the
transcripti r‘?e‘d apd—any—ifanstattorat—reguhat ory
el ements ar e8P ntty ‘eHed—to—the—eodi ng

A A%

sequence in [St‘h di sposi ’I. (deypepreyt i ve tlo the

codi ng sequeidk, t hat t heHighgemaerehye el emerjfts  can

di rect the eXpmessi on of | Algl-cadalgbeseoptende. | n one

enbodi nent, [tke regul at of xligl-esrtatostofuenkd | |be part of

a whol e gene| lgf or e undef g4licRthtdsr anstormatijon into a

host cell; however, in other enbodi neENtS the

regul atory elenents are part of another gene, which

canSép qar tl. danchive-Rdnoge §eNone droremme GO9Phar tMasfuah of Industrial

.geno of ot her .or [ Qr .can-pe. derivwe
Mgk BB i B Be e 87 DBl P 407, (ASM: Press,
WaghiapheD L. ) FE B chiveRECQOABNCH okt Dpililda ip Bestedtnology 12:439-445; and
i nvention _nmay be constitutive pronoters or rggul ?t%g
R. SlaerofeRs W RO Mleclqt Biplegyupng Siptechnelesy (. Walker & R.
i uage f ot ] ' :
R P 2ot ar Troers g REniATIdY SORIhUer d p@Foter naiive to
thet $ebectedlcbacterial host cell may also be used to control expression of the transgene

encoding the target polypeptide, e.g, a Pseudomonas anthranilate or benzoate operon

promoter (Pant, Pben). Tandem promoters may also be used in which more than one
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and trc pronoters described in U S. Patent No.
4,551,433 to DeBoer, as well as Ptacl6, Ptacl7,

waer@sh6991P acUVs5, and the T7lac pronoter. 15 Q@CmUS2005/001549
exanpl es of non-lac-type pronoters useful in
expression systens according to the present invention
include, e.g., those listed in Table 4. Table 4.
Exanpl es of non-lac Promoters Promoter |nducer XPR

proiogdh i§ eowatandly urtechel Fb andtigy, whether the waree Prviffekapt in gaquence, e.g., a

el BEAES e e R B L SB5RS oAt

Lor ﬁ%ﬂat@é— 9S8 motéas U@Hllz@f poffbust kégalatorsO phdtein®bhobagy to control
and ot echnol og Demain & J. Davies, eds.)

transpridido q4h¢ 88 qiy véggh the PrIRRIALIS Grpartp, \ﬁhe)re alqeguéfg%gqo?@;er is used

RS S4B L R AHEERE R 5% ircion e

aco@flﬁn@lt@tthe hedenig ynvedtion\a | Beamples Rof pmmteyregglamry proteins include:
125-54. A pr ter havi. t he, nucl eot
sctpioR PRI Srmdt (408 F00] HeoLBRR B Ha, 1o RB preC family

traisRliptidRY a@ﬁ%@oﬂ@erég?é”sgort ]ﬁrofe‘ﬁ%t reqd., X I@bﬁ?qé‘dcp r&émﬁ hﬁld dual-fuction
transgene 25 enco e target pol ypepti

regBl¢Iy OpIPHABS, afBhr &n |c10é1t bagh peiginat Mefpe rest atﬁ(}-amcgﬁr/promoter-
“%wﬁﬁgﬁﬁﬁg?gq%ﬁsL%W%3“5§§96@#@rS may al so be used in

an one 2005/ 069913
PCT PHnAaSgilibhAPpropimnntessct with@o\efifeent tgmpaundcied cbmpound that

T A TR LT R —

elﬂ%fkiélbgs)e 'bifd f A0ed3k 3fc DA @EMREGHBH Bioulaeg uédbedf the gene that is
pronoters utilize pronoter regul ator%l proteins .in
8

un@ﬁrdhq cqugrot gfthe promeoter ﬁ}ge@lqqu@m%g of clajég] the getigp, pE# transcriptase
ens dl%r %ﬂﬁa&?x& &aﬁsﬁipﬁ% tof g%&n apfredbl AshuRfO AR QhssifRd as either

a 'correspo g pronoter regulatory
mdmbeﬁs ecbrncohrdplresacbrs,o atok theae tcom’poamdsemhlds siatine sffettom compounds and

Y AT A ——

eff@ét@ﬂ@dxﬂﬁouu@ tos are-kno@hniin (R aROlAlfRugle kih ¢oeabr fimpind,can be used
MalT protein; AraC faml transcrijptional activators;

t}np@glmgglgrce% p@][t\gp 95 fermenfations in gpg qimlg%merﬂ;rlg t“é?“ﬁ’sa reg]#ated promoter

is Gyl Hfbe éllo%?h of % {;c? gxarffi'i}?'b? 'd@? CofShost Bell %ﬁiﬂlasblazgpappropnate
protein. regul a pr omot er om)t er-

effketgud:canmmd g a:dded o thaicnkuraie oidao:meqﬂm or hmln@ctﬂy result in expression of

tory proteins interact wwth an effector

‘hi%ﬁﬁﬁiﬁﬂg ggg(%a compound that reversibly or

i 11 @uewsy b ¥xAR6GHIREES 1 faityhgrofmegi liatlizedps MdFigenes can also be

as to enable the protein to
present in the system. The lacl gene, Wthh is (normally) a constitutively expressed gene,
encodes the Lac repressor protein (Lacl protein) which binds to the lac operator of these
promoters. Thus, where a lac family promoter is utilized, the lacl gene can also be included
and expressed in the expression system. In the case of the lac promoter family members, e.g.,

the tac promoter, the effector compound is an inducer, such as a gratuitous inducer like IPTG

(isopropyl-B-D-1-thiogalactopyranoside, also called "isopropylthiogalactoside").

Other Elements
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either release or bind to at | east one DNA

transcription regulatory region of the gene that is
waameneddne control of the pronoter, thereby perei/U$10n§001549

or blocking the action of a transcriptase 15 enzyne in

initiating transcription of the gene. Effector

conpounds are classified as either inducers or

co-repressors, and these conmpounds include native

ef fQiberyegelatop eletients san beyingluded Busn pxntession coppistindych elements
. n ul at.ed- pr. - r.egul - .0/ :
e bl S-S NS0 SLenghS RS rRiBR Ahak: Rk mpsationa
enhateef deqadroes, C 6fip Widmorrs, betivater, trénstitighdustatthend edtdép signals,

culture or. fermentation,, in onF enbodi nent in which a
trans@OR eI oot g orRraBLlainse gOyEraRic geailt PrsoRs gequences, such as
nucflBfad ebquRat ""éa%s'orarﬁe Nty pehtide0dod ! lselic@PRS SwhRR  facilitates

appropriate effector conpound is added to the culture
identificatiae sephirationt pyrifvatipm @F rseletipy of arsenpressedl Rolyppaptids-on

of ,the desired target f . .
SR PR dtne, oty Yo REATGL ipvenion cen
incladd) ial sdithod toptheSeaimialiard oty Sdoding ddaeedcar thegfillewing regulatory
which is (normally) a constitutjvely expresse ne, . -
elempenty ARHIX lioke! Thstety: cpPESRiET. prbeRITe PEGEE g%gg}a)a transcription
ter&i‘(ﬂht%p, tRinf980ria? staR@nl 3fopARBERT WseRfl REMRT AN PE @BRIRAIFom any of the
Thus,” where a | ac fam Fy pronoter is utilized, the
spetiae hisefjdlrae hostreellk s etnsession suisiens, suplkiae fpmebe selested hopé cell. Many

[ |
HEE A R T e
by DORRMTG o 1. Q90N Guee?3d(RaT-65s amd BrEaSubdloets]. i(ReNI3 Bloinformatics
like |PTG _(i |- (3-D-1-thi l. id
TS, S R BBL AR St o o
desEHARRE S EPS0 Y7420 Q3 HRARIRBRGT 0S4 VL4 988) BRF. J. Biochem.

regul atory el enents” can be included in an expression
181€MEBr 1cinatiGURBS stqiener &f ANSOAG). binrthsr examles ofpatiags, vectors,
0 [ . 1 i.pti . .
oy ARS8 e SRR G805t nvenion
arededarivad of, 8.g.:t U Phatehi Noal5,056 204 aadd,128,0p0 s Giladysst al.; 5,281,532 to

transcriptj rm cisfronic re t or.s .
Rarﬁm?‘i?c‘?tsaclﬁ &mﬁ’ogg"{jgg%ﬂdggggggé é‘g%é‘lfﬁe‘ﬁcaés ,%’i‘ﬁc 55 gray et al; and
5,16819b@RWisosequence "tags" and "tag" peptide coding

sequences, which facilitates identification,

separation, purification, or isolation of an expressed
Véagkypeptide. At a mnimum a protein-encoding gene
—according to the present invention can include, in

addTiansiption t fe theaMMMA | arcogingt thienecaydien gofs elopu gomesent irfvention by

fol | owi ng requl gt.or | ement s operably |i.nke .
Psprlan@ns. RGO sy T o BTG (ARIRECE ITe (RaEior gr Plasmid.
TypicANg: b dets! K8 ci']soacﬁ:iﬁ% RicRRh@l of HNANG& Ry B3kt §6@I10 B30 bp in size

stop signals. Useful RBSs can be obtained fromany of
that ag$ ondhseprometey é@ ngreaggsithisansciirtions Exsmplgsriadydeyprious Pseudomonas
enSLETR e GHEb AR SRADR Sel ected host cell. Many

speci’fic and a variety of consensus RBSs are known,

e. gGendrhibs eheddesombinant éxpraasidn vedtersewmidleihclude origins of replication and

selectable markers permitting transformation of the Pseudomonas host cell, e.g., the
antibiotic-free resistance genes of P. fluorescens, and a promoter derived from a highly-

expressed gene to direct transcription of a downstream structural sequence. Such promoters
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by D. Frishman et al. (1999) Gene 234(2):257-65; and
B.E. Suzek et al. (2001) Bioinformatics
wd 2¢03/a99913.23- 30. I n addition, either native orPCT/US2005/001549
synthetic RBSs may be used, e.g., those 15 descri bed
in: EP 0207459 (synthetic RBSs); O |kehata et al.
(1989) Eur. J. Biochem 181(3):563-70 (native RBS
sequence of AAGGAAG) . Further exanples of methods,
canVBEldRfiSed fidRd obérdns leatddimy dird efizydies Csubptdsomphb@hﬁglyserate kinase
and ot her elenents useful in the pres vention
(P(%ﬁl)@ agpég@lp;;p@é@sq, T h@atgshocltprgtenpafngﬁ{lg rs 5 tezgl@ggwostructural

seqﬁrri'c%slslﬁeﬁlgle@ o gﬁ(prﬁ}% ha@ Sth ﬁ’gﬁ)sl:itfbn Bﬁﬁiﬂoﬁr affd termination

695, 455 an 95 to Barnes et al.
seqleItss, a8 5int aneGmalyodémnent] a Teademiseqencs capbley 6 diresting seaxtion of the

Tra o) encodi ng the
wanffee i, o 0Ttton Bl e Persy S S S RERE A bftFas BERR enzyme
inchidirighsar N-Rémial gabhaimeetios e@pede anipattigt desiidc thdradéristics, e.g.,
pl.asm d. 25 ﬁly pi cal. enhancers are cis-acting elenents
stabﬁmw or sigrpdified PuBBeAtion 0§ AYPresseTesOmP AN FIOMCke ¢ hat

act UQ‘%"fult gfprgﬁr %g@&:‘iorg Fof J epi MRokb @RS Qﬁ'&gfe@ﬂn% enzymes are

es I'n vari ous ol nonas enhanc
corrserwedl be ihsettimg\ehetmetuhag rleA sedmneer arhdoyh,ngtah@snect proibéim sogether with

n vee rs wiJdl incl.ude. origins | i.cati.on
suifify SSEyaitp L BRirtod R Lo BRI P g el B opRe with o
furlchénaPpedtile el NTBe Regbr 8l bompri®. onet dtemo@Ophenotypic selectable markers
antihiotic- free resi stance genes of P. fluoresc
andh af OEEIR O AERISALITE0] SASHrerTRRIAtCRANcE G Ithe vsekr dad ey 1 géﬁ*érabbz provide

am hﬁ@dql(m%@ﬁﬁ% KR4t on of a downstream structural
equence. Such pronoters 34 WO 2005/069913

PCTVe82B05¢ 30961 dn dbn afeasdiseiul dor Expoessiog gremsbinemt gudtaigs in host

celgv.c @y paﬁgr%‘; Sucbna%% Hg%?%é 3%&%%1?\% i ele r%lgn& accorémg tg 'the present

invehti@y. s Sudin ere&teiseﬁaeluag,oag Plasuddy) rakmidse ghd Ijxhega §xpression vectors.
assenbl ed .in _appropriate phase with trans] ation

Expiples of pesiilapiernid veptass inghide, b et imilgdto, fiie Gpeession plasmids
pBBEINEIBIBSK A9l gﬁ@t@aosﬁﬂm@,@ ep BSOS, Gtk gl 51@9&5609 and RSF1010.

secretl on of the 5 translated enzyne. Opti ‘onal 'y,
Otliee tesawplogy ofi sucheessfinl crectoaninghido dleosa desrsibed banegre N. Hayase (1994)

APP);%’JgFZ{'i ng’”‘% gil\l; 6@@5.@%2@ ’t‘g tS[:fufs iR ct>\|7 gtnalp(elB%S) Basic Life Sci. 30:657-

62§Sﬁ@kﬁﬁlodpﬂa{ &OW C\Wa&ie&’ﬁﬂgbt gﬂ?opmmﬁdl@catlmgn 18€1)a1pioesEPd Schweizer
recaonbi nant pr Usef ul ‘expressi on

TS R o Bedistind 2N gk Sb RGP e Timmis {1652) Curr

Toﬁz@PSMcjr‘&;z&d Ihilrds ebkung7a Bt msat f afl, @Mﬁeﬂym%mbwz Lett.
encoding a desired protein together wt 0 suitab

116(6){&@7 -5%;i10% Qlekhrioyichofs Vkd Fommahier A19%n (g déD@) ﬁB\ 65; M. Tsuda &
bl f
© SRELANLT AR BREPR D O LSBTy T 1

Jorea r&k &Y, Sutteddcn amsop iG¥he 60(3)1(2991306;6M @agdasaléamsetrae (1981) Gene 16(1-
mai nten%nce of the VZ?er or and

sirabl e
3):B3 697:de Y- asprsier chelk 6PN Orret W (Ng@&% 09 82 'P° Mukhopadhyay et al.
(1990) J. Bact. 172(1):477-80; D.O. Wood et al. (1981) J. Bact. 145(3):1448-51; and R.

Holtwick et al. (2001) Microbiology 147(Pt 2):337-44.
Further examples of expression vectors that can be useful in Pseudomonas host cells

include those listed in Table 5 as derived from the indicated replicons.
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Vectors are known in the art as useful for expressing
reconbi nant proteins in host 15 cells, and any of

WO bmsecareyy be used for expressing the genes acPor/usings/001549
to the present invention. Such vectors include, e.g.,
pl asm ds, cosm ds, and phage expression vectors.
Exanpl es of useful plasm d vectors include, but are
not limted to, the expression plasm ds pBBRLMCS,

Tab%g%@iqgﬂx@}ﬁ 24 0f Ul \BprespibBY0ctof2, RK6, pROL600, and

—of such-useful vectors—
i ncl ude t hidRepligeRcr i hed hyeotar(®) - N Hayase (1994) 20
Appl . Envi fpP0cr obi ol . GPENPL.PENEL2: A A Lushri kov
zfvflva(ig sFﬂ%QLgOBB;e PKir26B8: 657- 62; S. G aypner
ckeyr nage 9ﬁ@$ Eng.  17(1) IT-16. ;
H P. Schwej zer (2001) : &??i BQUtbus "
12(5): 439-W5: M BagdasafPERS& K N Tinmis (1982)
Curr. Topjcs Mcrobiol. |pRiGNdol. 96:47-67; T. Ishi
?thﬁltl(&ﬁg4) FENB Nlcroapgfyclanﬁ 116(3) 307-13;
. N. e & YK BV (1594 —Geme
140(1):63-5§K2§?)Tsuda & 15 o - ne
136(1-2): 257-62: C. N et oPE6%| . (1990) Gene ,
87(1): 145- ppROI6M. JonespP®CR. CQutterson (1987) Gene
61(3):299-§06 M Bagdas(@ng et al. (1981)‘C%ne 16( 1-
3):237-47; —H+P—Schwetzer—et—at—( 2001 Genet——EnQ.
(NY) 23:69-81; P. Mukhopadhyay et al. (1990) J. Bact.
17 2 he) éxtprebsih plabindd, R&Mdl@;ﬁs @dscrifei98%), by F. Bafron et al. (1975) Proc.

145(3 1448 51 d . (2
Nai iogiSeh SO TUITFR225 589-baak” StgSshirt ek SHBRFIL1GTS) /. Bact
133§3<)°f 5%%90 r!mx&ﬁ&iq{ﬁnbm@tan& AL RBIvES BT bt FReRdle $ul vectors in

include those listed in Table 5 as derived
the ﬂomsnmttlh‘eentlnml Extreplarye psefid degvatdss WERSBUH0pwbiphare known in the art,

o7 LRS00y RSPl R0 o i

plafthills IseeREE1 QLS. Pt Nos3 S;SIX/W,ISSBEIH 53885 5 P BNdmpeidYe al.), such as,

1050 RK2/ RPl PR 0
e £eRBPUST03n HsHenPHLY P4 g3 erved TR el ipae 01 gred nlgiiid pTIS260
(seé"ﬁé.rl@a@erﬁtl\lc@liw@;?%@ 2 WIIQK), which carries a regulated tetracycline resistance
marker and the replication and mobilization loci from the RSF1010 plasmid. Other

exemplary useful vectors include those described in U.S. Patent No. 4,680,264 to Puhler et al.

In a one embodiment, an expression plasmid is used as the expression vector. In
another embodiment, RSF1010 or a derivative thereof is used as the expression vector. In still
another embodiment, pMYC1050 or a derivative thereof, or pMYC1803' or a derivative
thereof, is used as the expression vector.

The plasmid can be maintained in the host cell by use of a selection marker gene, also
present in the plasmid. This may be an antibiotic resistance gene(s), in which case the
corresponding antibiotic(s) will be added to the fermentation medium, or any other type of
selection marker gene known as useful in the art, e.g., a prototrophy-restoring gene in which
case the plasmid will be used in a host cell that is auxotrophic for the corresponding trait, e.g.,
a biocatalytic trait such as an amino acid biosynthesis or a nucleotide biosynthesis trait or a

carbon source utilization trait.
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Nat'| Acad. Sci. USA 72(9):3623-27, and by K Nagahari

& K. Sakaguchi (1978) J. Bact. 5 133(3):1527-29.
wWob@sns1RSF1010 and derivatives thereof are PCT/US2005/001549

particularly useful vectors in the present invention.

Exenpl ary, useful derivatives of RSF1010, which are

known in the art, include, e.g., pKT212, pKT214,

pKT231 and rel ated plasm ds, and pMYCl050 and rel at ed

pl aEtreisve Sequenee Jinfortdaton Paetyainéd Nos. mblebdldr 8@ Betdrsd and genetic

eI e R v K Ghe fo Rl nucleotide sequences
of Eéﬁxé‘gﬂﬂ6 n0as ev@elp Iaégfmrﬁn,p c]@% 6epiA (s@cﬁfen&éss anP 1 @Bl SQuences and

Dto WIcox ich carries a regul ated
gamemsacymhlndxrespbvande fiemk er Gemitpnkhe #tepl theat i URL  address

and_mobil s
s ‘gﬁg‘io%l h [ﬁovbl;‘glgrf‘%)r %lmr%c ude%ﬂ%sg’ngescrlsg) &,9 Bikined from

Geﬁé@rdspaﬁ EEEtrdﬁ@c erbybi8PedibthiégeatiglihBimetiortdbout genas amtbtheir products
enbodi nent, an expression plasmd

used a
andemreg@v%namwws FRm et WEriamgody tﬁ#m% @pnome and
Blo?rﬁs I%q%@?h?/ﬁg@ﬁ&ﬁfagmﬁl?ﬁemm %/E/%%Q 9%@%?&%5%6&@&109 finformation
cande bk vadlso e obkeanedof fromr p‘rWCEMBLorNacld@tidevaStwnce Database (

er eof as the gxpr on we . The pl 1 d
hﬁ%g elﬂﬁfﬁF§W§gb i 7t he %osﬁigéll é'%%gg:of g J%%%? (DDBJ,
nf%‘v_#{;vﬁ)@st AdH) . nfgRdcl§pr; agéifienal alteofor ﬁﬁﬁ&ﬁﬁlﬁoﬂ oh timopdcid sigdences include

his mpy be an antibiotic re3| in whic
Gegrge@™ploProiesn rl@»‘@ﬁamﬂnn EFSaWer by 1t% ((gsfg &W %@féa%rgatowa edu/pir/)
r type of 20
o P e e B e e {2 P re art.
e.g., a prototrophy-restoring gene in which case the
Ty I srhé%\MII be used in a host cell that is
ic for the corresponding trait, e.g., a
bi oTainafoythationt sfathe Fbdonagas o cello waihi the beasys)t hes bs performed

or a nucleotlde b|o nthesis trajt or rbon_sourc
usipg pny Fapsiepmatipa neth %bl%ws/leé%@% e ee dorisargs may be

traffS B Y€ RRBURRAS drNhOrFBlobRtis’ BRI fneRdfmg" cﬁ@bﬁ&? ar Exemplary
genetics and genetic engi neering technh%ges 1S W

traypfidpiniagipy  anedliddalsigies Avdeds ]DQIa'@fmrpmé’thQ ggiesotd-gle electroporatlon,
prozcéag%sg rFﬁ‘cs?osn bacter'ifaﬁ %(H:]iuga 1dn and \éﬁza en?%atn)tﬂ%tm&? Nes. Bﬁ% chloride

enones ca
treqtbient cfif(CthlMgﬁ+ ﬁe&tﬁ&ﬁ’tg oﬁbth%h@elUEhO\ald dfedﬁ)ﬂs fn the art. See, e.g., Morrison

(15h o e on S Lo Bp L, ok BB nivy Coist, QOB Rokhads i, Eneymology

10B52£862 rBa?nb%Hky &l APedisg) u\mlg&ﬁﬁt cmmganOLamﬁét@ﬂz RRAW (2nd ed.);
genes and thelir products and bi onmedical applications

Krfeglom(1998) VWene faiemsfar randi Expressish: Seleralote alypgd Ausubel et al,
eds( ﬁ&gﬂ ?’L%?%tllﬁi?tocols in Molecular Biology.

ormat’i cs. wel zmann®ac.il/cards/),
nucleotlde sequence information can be al so obtained
Pséudomonhe Oddilismducl eot i de Sequence Dat abase ( 10

B b Gt S LA Gigecens. o
Psé&idof®niObnd Rigelyatelhal Bictamdl Netg@tids sehtenaRsuli Nekaudemonas and

closely related bacteria are generally part of the group defined as "Gram(-) Proteobacteria

Subgroup 1" or "Gram-Negative Aerobic Rods and Cocci" (Buchanan and Gibbons (eds.)
(1974) Bergey's Manual of Determinative Bacteriology, pp- 217-289).
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Georgetown's protein information resource website
(http://ww nbrf.georgetown. edu/pir/) and Sw ss-Prot

W@ biospe9oiau. expasy. or g/ sprot/sprot-top. ht m ). HAGI/US2005/001549
Transformation Transformation of the Pseudornonas host
cells with the vector(s) may be perforned using any
transf ormati on net hodol ogy known in the art, and the
bacterial host cells may be transformed as intact

Takiet.| SlGﬂrm-afsgqrmmptblasRQdS(andéJoccﬁ Berdieng 9€5¢)t)opl asts).
Exerrp ary tanst 1 oo+ Ibl e
por ati on net IEUHBliygg?ngaonéo ace%ef ect ﬁ’uﬁf Q9ER | 20
prot opl ast fiusi on, bacteri al conj ug B¢ A™MO%Ed di val ent
cation treatnent, e.g., calciumchl gﬂﬂf{fémo’f"fseat ment or
CaCVMy2+ treatnent., or other well| kAoeglogset hadk in the
art. See, e. damilydi.rAzotnbacttrager®) J| ABawenas132: B49- 351;
Clark-Curtigs & Curtiss (1983) Met hddstobartézypol ogy
101: 347- 362, Sanbrook et al. (1989) Byhjtrémuicar (l oni ng,
A Laboratory Manual (2nd ed.); Krijeggs (1990) Gene

Transfer and rngSRﬁﬁoblﬁcda@.bor at origrdpRdIPIum and
Ausubel et gl X 25 eds. (1994) Cunmepbplpptocols in

Mol ecul ar Bi t he
primary invefﬁalﬂigﬁrlher e:ﬂ?}}f&ﬂgﬂﬁe usethh gg‘}kﬁanonas
fl uorescens,|-oth cgr fir-ofras—af 2| at ed
bact eri al ordy g’h% %’;ﬂ WETACEE Ul H6t%hEhas and

closely rel dted bacteria are generalf3PWEEH of |t he

STrot

group defi nddORET Geeri( -) Pr ot eobadt4sFioRIGE Sugr oup
1" or "Gram{Negative Aerobic Rods catigerss” (Buchanan
and G bbons |(eds.) (1974) Bergey' 4 Avdriela
of Det enni natli ve Bacteri ol ogy, pp. 2Brugdl). 37 |WO
2005/ 069913 |PCTI US2005/ 001549 Tabl|&r@nciselaai n
Negati ve Aerlobi c Rods and Cocci" ( Belihgeyus(1974))
Fam |y |. Pseudononadaceae d uconobacter Pseudononas
Xant hononas = Zoo loea Family I1. Azotobacteraceae

Az ol Orasmesasivt deeiedhertrimanpBOPRdkiako BERSFLPIkpRgera that would
ﬁ}E %ﬁqﬁ{ﬂginztﬂg ﬁgﬁg a’%{ ﬁ{ﬂ?% B dHRrid A QR 'tl&é”élaﬁﬁma{lbfn | ¥he heading

nonadacea ococCccus
also mcludes groups that were prev1ously classified in this section but are no longer, such as

L)_

N Q)

the genera Acidovorax, Brevundimonas, Burkholderia, Hydrogenophaga, Oceanimonas,
Ralstonia, and Stenotrophomonas, the genus Sphingomonas (and the genus  Blastomonas,
derived therefrom), which was created by regrouping organisms belonging to (and previously
called species of) the genus Xanthomonas, the genus Acidomonas, which was created by
regrouping organisms belonging to the genus Acetobacter as defined in Bergey (1974). In
addition hosts can include cells from the genus Pseudomonas , Pseudomonas enalia (ATCC
14393), Pseudomonas nigrifaciens (ATCC 19375), and Pseudomonas putrefaciens (ATCC
8071), which have been reclassified respectively as Alteromonas haloplanktis, Alteromonas
‘nigrifaciens , and Alteromonas putrefaciens. Similarly, e.g., Pseudomonas acidovorans
(ATCC 15668) and Pseudomonas testosteroni (ATCC 11996) have since been reclassified as
Comamonas acidovorans and Comamonas testosteroni, respectively; and Pseudomonas
nigrifaciens (ATCC 19375) and Pseudomonas piscicida (ATCC 15057) have been

reclassified respectively as Pseudoalteromonas nigrifaciens and Pseudoalteromonas
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Met hyl ononas Family V. Hal obacteri aceac Hal obacteri um

Hal ococcus O her Genera Acetobacter Al caligenes
w®ondetwid a Brucella Francisella Therinus PCT/US2005/001549

"Gram negative Proteobacteria Subgroup 1" al so

i ncl udes Proteobacteria that would be classified in

this heading according to the criteria used in the

classification. The heading 5 also includes groups

pisdibiah. VEFagh-REQUVOPRObEEBES Slbigeslp 1Y Idd ifclaeed! ProfRobdéteria classified
are no longer, such as the genera Acidovorax,

as iRlengingdriany ﬁgghe fg@glp@qu@@}qoalont@a@g %tﬁh%qaceae (now often called
by %g asg'h%ﬁ/ﬁ? the '@o%b%?feia ogrﬁwﬁg F %91&8?‘1%&19&@9 tRt‘llﬁezoblaceae and

genhu ngoni-onas genus st ono
Medgzlomcﬂﬂdidem efuaem) pftehi chiledashycr that egndmyn.edt oh’bﬂry@pcoccaceae“).

CoeCapis GeRtLioRdh ERSHORHES L RE G e eGP0 se: Profebactcra

gen‘éﬂi ﬁhlﬁﬁltﬁﬁ eatiReh-B¥ealiQe PEGESHABIAS SabSBhh IMind)eded ng) A8otobacter
he ‘genus Acetobacter as defined in Bergey (197

groun baat@aa woif dhe IgenussAzaahizopldlugdd) Béwgmpmﬁmq@efag@lau@ctena of the
Pse s 1

se BRI e £ S80S S B AT G, AR of e gner

ChHBﬁMd&ﬁémOm’hqu}ut Liferibacas (aS6CCall8d7 I andithateh WBibesbacter”), and

S e SR ) GBS i bk SPBE pnecs Mot

Mefly t&amnmm%wnhsﬁo@mnﬁ Ageth gﬁbsm&zﬂ& land Met@lospﬁ&@udononas
aCi dovorans 15 (ATCC 1566 and Pseudonpnas

t esinoanogien ambpdie, theokysy cﬂhvéels?mﬁé droge ¢ fraauiegatisieffraigobacteria
Su}?%sl% osrml 'nQﬂQﬁn ghﬁj‘%\/%cﬂ aa%%'i)gﬂg\gof"a% defined as the group of

teroni, pectlve rnonas
Pronéopactérdec b s foﬂﬁ@ﬁlgl 93%h) (wanhwl tliRs el anumdreas o icatelogilidted, publicly-

TCC, 15057) have b f :
SRR SB A R gTHBOFL A S Pie T LD AALGS except s
0th31%v1ypnaﬁ9t%ﬂp CRAbH okt (2YSPEUH0RA BIB); GRicsRIbacEtA (37); Brevundzmonas

Gram negative Proteobacteria Subgroup 1" alsg inc

(23py dieyeraard%(l% Berias (3 eBrucgla 6@5 d@mhqgferlamaﬁy) o¢hql¢fébacfer (2);
s i B O R RO LR SRR IMporas 2

AlcalisBre (88 DPadakdac)3); RRidbbidace a@3); aRdstonia (33), Aczdovorax (20);
HERr R Ak cavejorag D MRt T MG a i B = NomMB);

MBASBARNELR Méﬂ@ﬂ&hz@ﬁvbﬂ:@ﬁc(z)beMeW&hdimsf (1)1 hMethylosarcma (1);
Proteobacterlal genera falling wt " Gramne

at
Meppidasabrsset deeraorgsbio uélfgor_]_h-zquﬁquj & 4§0t9i¥’6fe6bafﬁ4£ CeZszbrzo 3);
Oligella (5); Pseudomonas (1139); Francisella (4); Xanthomonas (229); Stenotrophomonas

(50); and Oceanimonas (4).

Exemplary host cell species of " Gram-negative Proteobacteria Subgroup 2" include,
but are not limited to the following bacteria (with the ATCC or other deposit numbers of
exemplary strain(s) thereof shown in parenthesis): Acidomonas methanolica (ATCC 43581),
Acetobacter aceti (ATCC 15973); Gluconobacter oxydans (ATCC 19357); Brevundimonas
diminuta (ATCC 11568); Beijerinckia indica (ATCC 9039 and ATCC 19361); Derxia
gummosa (ATCC 15994); Brucella melitensis (ATCC 23456), Brucella abortus (ATCC
23448); Agrobacterium tumefaciens (ATCC 23308), Agrobacterium radiobacter (ATCC
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group bacteria of the genus Azorhizophilus; 2)

Pseudononadaceae fam |y bacteria of the genera
w@zioswedond o, A igella, and Teredini bacter; 3) PCT/US2005/001549

Rhi zobi aceae fanmi|ly bacteria of the genera

Chel at obacter, Ensifer, Liberibacter (also called

"Candi datus Li beribacter”), and 10 Si norhi zobi um and

4) Met hyl ococcaceae famly bacteria of the genera

193%@1: %ro%%z%%% rhz%%g @hﬁr od NE%QM oBHEEF ‘B@ﬂniém (ATCC 29600);

osarclina, a a ta . In anot
gm’aoxhumm (ATGE 382%2); Rkﬂzbblum legmimerets exdinf (Z—b’FﬁJC 10004) Sinorhizobium

ﬁed@&?ﬁ(ﬂ@%ﬁﬁ#ﬁée &s&}rg%%gg{a ?réa é%gggoﬁ%gi)z qphznggfnon(és dpauczmobzlzs

(AT@B‘:‘ 298 PHP ,ﬂéalng’ﬁéat pRBAG XTEC of750) eBtB;@Zleﬂe[lw PgSn e(vxercc 9797);
th the total nunbers of catal gg-listed, fubl

Buréhtdddrabdre@awde(MQQ @ 190ir Balrignip wéihedi (M{@ 5éé|)’|4fu¥0v0mx Jacilis
(Aﬂ@zﬁvé%f}ffdrgg f)ﬁc%zzoﬁgnya omnasﬁ%@) foRh riigera (ATCC 19544);

Mefi§iRpactél Unomobac(ETCC3APYTBy eMetigiovollar: g2 (NCIMB  11912);

MetBe st crapaniie by Tohel SPSDA-HEI ESerdokind iqetle (aFCC 35069)
lohBRAs %ézm}a gAnochizzopny Mﬂzﬂl)osar@in&svwm{ﬁa%A(IDC 700909);

phl ngononas (27 Al cal i genes (88); Bordetella

Memylorgerie nhrzaso@zzsgACm 569 4eoprangs agidis dVISrax’ 4(9%) AZ@Z}ZZOP’HZ“S
pas}%ld Igg?oca gf (1%% abaﬁl@f %%ggoc(cg)thﬁpf?c(g%g@ ‘gte?ﬁbﬁzg)mzxtus (UQM

260t mzagem Curetirali ((A)FCG\/HI?BW)O nBreadort @iy mgyzlom; PTG 10145),

Pl iongs RSS2 RONES Ao AN erce )

Szeﬁ’o%%g@msn&zﬂo}aﬁﬂba (ARG ¢3esseg Uﬁzn(lt‘b)nonb(ﬁéﬁﬂiy%ﬁné(&TCC 33913); and
St enot r ophononas (50 and Qceani nonas (4). 25

00@&61@1%#9”4%8@71 dAMCGHEEBes of " Gram negative
Pr oltn gﬁlt%% gl%lh@dl?lléﬁ? El%%sg lf f@%lﬁl@gt@d meP" G"f'é{rﬁ‘-n@ tlve Proteobacterla

imte oW ng acterla(vvlt
Subgtrdsupr 3deptGiatn-megaties d’roﬂeobaeteaﬂp&mgyom B'éulﬂ(@)ﬁntﬁ eﬂsethfe group of

N T o e T W
Szn@ﬂﬂ%% ( ABlbs0mORaT) iSpBIn2YmMbALisIO DA ligeh a3} n!Bhﬂch(alHEﬁ@ Ralstoma
; Bel eri ncki a |nd| ca (ATCC 9039 and ATCC

Aczd@%@ : P&e"BBh‘@Q’m' ndég 0( lobpeter) s oMefhylagaliugy| o Methylococeus;
b
Me%‘é A] B%T%@%lmﬁ‘ obac %;llg’g?{?tgt rn e Igg!ﬁglrﬁA-or% gv& %ra Azomonas;

Azdgjizopysnsser mmobamrobaee@mbr@mc@hgel@z V\oPm@smowmsTeredmzbacter

Frqngeelds s Rpp st SERALY RO AL 29600)

Ensid fotiRe Radbainteni, AR kos? %81125) selddpddzfodih Gram-negative Proteobacteria
| egum nosar um (ATCC 10004 Si nar hi zobi yum fredi.i

SulpgrpeC 435 4 ¥G5am-Begetive rRIAREDIFATIR §P‘P%°‘(m14<"3053é@f51f51 as the group of
Prc?aecagﬁﬂ?%ﬁ%gﬁg%%%ogéd efaS &Mﬂ?&ﬁ;ﬁ)%asfgrﬁ@akggﬁ%ﬁgomonas ;

Bordetella pertussis (AT
Bufk9ltpria5 RBlwdtial deidogoroep &bideogendidagas M@&ylomeﬂ detiylocaldum;

T R TR L -
Az&rﬁ%ag,eﬂz%rﬁ%ﬁ@uﬂ-gf%@bacter Cellvibrio; Olzgella Pseudomonas Teredinibacter;

Francisella ; Stenotrophomonas; Xanthomonas; and Oceanimonas.
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Met hyl obacter |uteus (ATCC 49878); Methyl ocal dum
gracile (NCIMB 11912); Methyl ococcus capsul atus (ATCC
wd 2®60§9913vet hyl om crobi um agil e (ATCC 35068); PCT/US2005/001549
Met hyl ononas net hani ca (ATCC 35067); Met hyl osarci na
fibrata (ATCC 700909); 10 Methyl osphaera hansonii
(ACAM 549) ; Azonpnas agilis (ATCC 7494);
Azor hi zophi l us paspal i gATCC 23833); Azotobacter
chhoanomnbudu(lmm@legbqs?)ce 10s| salected drom X Guan-peggive Proteobacteria

t U n P
SR g ool TATRE T HAB) 0l SR 3 iroP it &y B group of
Protéo‘%I@@n@ 5&5@1} foff6wing | gdﬁblla& Metiiemetes; (MR TodaRAd);; Methylococcus;
St enot r ophononas mal t ophi | i (ZATCC_: 13637); Xant hom)ni
Methyignyeeabinmg ( Aelylamonas) . M?%W oFGTeH% an MehEesPhaera;  Azomonas;

Azo % et f 'ﬁzogdﬁz—ﬁ% : eg‘gl?‘zzbrzb{‘ 53] hgr HDORIREY: . TH8dinibacter;

cell i's se Gram negative
Fraﬁﬂlenﬁmzmphanomwumbm&ds 416& Qenanawatas.y e

%8 35)5@ tcelﬁ ic3n %eb ?eagcl{«%o ?ﬁo ﬁige?r% :ggg q SPrtope%b&rtgryaD S\Ol{) group 6."

"Gra%ﬁ-ﬁ&‘gﬂ@ﬁb PréBatacteAd Sab@ohp bl irtefitdze bhe! gioup of Proteobacteria of the
Si nor hi zobi um Bl ast ompnas; Sphi ngononas; ﬁ: enes;
follomying ml%r iBrevipginetnan Blaspmones, (pperagmionas; Vihor8655: Ratstonia;

Aczﬁt i o Ve g@g)?ha% #ﬁ%}t%ck%rhzzﬁyﬁ g 99&!)5&?99‘ Cellvibrio; Oligella;

orrricrobi Met hyl ononas;
Psembtﬂmyhx;g&r«dzmwctmﬂmbw@mownw, X?émdnmmags and Oceanimonas.
A SRIAARIL 5 EERYEREE s BRI, p AL Suvgoy 7

"Gra%-ﬁ@%& tive FHi@lH&fhﬁfena &Bgﬂbﬁﬁﬂn ds defand 490Ba Igtd’ﬁp nedProtedbacteria of the
anot he

follwam%agrg??%g%%tae%obi@r@?épﬁ s deniabasiss: 4 Gobbio;  Oligella;
Pseu. P%%dzr)’zﬁac%roE’%ﬂpﬁ%ﬁﬁoﬂasguﬂgﬁt@%ofas arl 08 Shas.

as the group of Proteobacteria of the follow ng
geﬁéueahOSBrcell uradi benselecsed @mt"@ma@gatsﬁhl’mma@a :Subgroup 8."

B N L

follcmﬁhg I’geﬁdilﬁblBV@ﬁund%&rhzyJ BimrmstnabeSphmadnas, n&;rkholderia' Ralstonia;
yl o@t(;haera om)nag Azor hi zophi | us;
Ry aEY GogRBIISH Dl SEUdayqrge) | Hen BB as Xanthomonas;  and
006&% ﬂbpl bacter; 30 Francisella ; Stenotrophononas;
ononas; and Cceani nonas. 40 WO 2005/ 069913 )
Pcmhemosvebmamge seleeted drdye diGreminegatiee Repseobgetetia jSyibgroup 9.

"Gr aggwln%g%%% Ifrof%rrl]) c%naar%r%%ﬁ)%gél % Fcireﬁltj %g?s‘gt%g %&u@ Q%%%Qé&ena of the

am negati ve bacterra
foll@lﬁﬂhg pefleras Broemdiniaps, CBurkald&rﬁQb'aﬂjteﬁmaAaﬂoMMx Hydrogenophaga

foI [ ow genera: Methyl gbacter; Methyl ocal dum
c%‘é’i%!?l’ 0%@%%“&??@#6‘8?%‘!1‘ Met hyl ononas;

th |ﬁ’(§s@rc€ll Nan etddies pbae "@raﬂﬁ%@%@i’?@%rot@obactena Subgroup 10."
Azor hi zophi | us; Azot obacter; Cellvibrio

"Grﬁswgaim@gteoh’a@mﬁ“bgmp el|0" is gefingdias éhq group of Proteobacteria of the
St enot r opho nt h as /1D T
o SR AP TRORR . PRIBRRE, BRI r Mmons s
Xanﬂ@tﬁz@hact eria Subgroup 6.
The host cell can be selected from "Gram-negative Proteobacteria Subgroup 11."
"Gram-negative Proteobacteria Subgroup 11" is defined as the group of Proteobacteria of the

genera: Pseudomonas; Stenotrophomonas; and Xanthomonas. The host cell can be selected
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"Gram negative Proteobacteria Subgroup 6" is defined
as the group of Proteobacteria of the follow ng
w@enene91Br evundi nonas; Bl ast onbnas; Sphi ngonmoPEBUS2005/001549

Bur khol deri a; Ral stonia; 10 Aci dovor ax;

Hydr ogenophaga; Azononas; Azorhizophilus; Azotobacter;

Cellvibrio; Aigella; Pseudononas; Teredinibacter;

St enot rophonbnas; Xant horonas; and Oceani
fronh§Eemeregativa Rroiro ba@eriac WErquPOrh ™ CHEm-ARIFAYS @Eﬁeobaﬂena Subgroup

12" Pr ° e?’?l?&‘c efifed g@ﬂgg&fo 3‘.*{:6t<.70bactenag':r AR WISy genera: Burkholderia;

eria group 7" is defined as the group_of
Ralsﬁw& ePdeadtresnaa. dhetblost cetlaiah dmsalgctgé fieny” Grarenegative Proteobacteria

Azor hi_zophi | us; Azot vi brip;, O
Sub g0 o T SR R T Bt 5 el % tnd Sgroup of
Prot&GHALRPHD B Sthe 2Rl oW RA HehB@N a&rkiﬂfl&eﬂzws Rafs@drlia,C &he&lfbmonas, and
selected from"G amnegative Pr ot eobact eri a_Sub

Xan&zoMonu.(;r ahe hegaellcan bp é?léﬁtﬁ‘é\@ioglf 'GragipegRBup Preteq actetta Subgroup
14, {3' ar&—%e%ﬁw% Iﬁot%&g{%ng g@hﬁqga%ﬁ Ik n2d 9k tﬁehgroup of Proteobacteria

oW n ener a: revun ononas,
oft}ﬁmbllagﬁmgeasr,a Bseddosioder ami, XRahshapais.aThe Bost doil oamalx selected from

" dr ogen Pse om)n S Skenotro nas. . "
g B GTAE e B0t P BEUR I o e e HELTo Bape<sg Spgrov 19
is déﬁ%lea% e gfrémﬁ%&abm@ﬁtdmee ¥nat Pedidoiehdsa Subgr oup

'Gram negat i ve Proteobacteria Subgroup

defT heelpsh sl ff@ngheb gﬁ;ec(gcfd Bosy cOR-negatixe (-]}Totleﬂléactena Subgroup 16."
.vGrig_é'AegXﬁ%q)rg%glﬁ%:@e\pg%@ﬁU&gJr@ []‘saéeﬁrﬁﬂ K g %gﬁlb 8f Proteobacteria of the

rogenophaga; eudononas;
follGv R aPsenddraorms aspecian dwills ebn ARG Dr dBer Tdaposib sumbets| of exemplary

SR i RS LT AT B YA AR e cncc

10119) p Sal8gfdenad (ABCENBI909 R UR @igui?mpﬂabmreo m@ao)theczzmnezmzzs
foll owi ng genera: Burkhol deri a;

(T i asﬂavacewdﬁr GihSHoRas metdoe ik TErALD: Rrtroreducens
(Aigft%t%%glgé £ aDreBor g&’f@% éd&@ﬂﬁ ﬁﬁ%db@%hg&%s (ATCC 17440); P

teo eria G am negat lve
resinoatrenh GSTEC mzsa);g? cntvpm&?iéa (&T@@f’q‘%éél) & adaeich(HUPCoE5941); P.

alc@w@}{gf ?g% e}?ﬁ'})ﬁggf ;?rﬁieseg)ﬁ?ﬁgﬁgﬁgﬁ 1Ll %%%2%835%,' . azelazca (ATCC

271%2 spl eelj@thcks 1& @O00B79% 901 Bokalik;UB2 %5&@%54(%@@ @P662); P
am negati ve Proteobacteria Subgr

brasstgaseaiveg dt. | ey eaddai s é‘ﬁﬁ%ﬂsﬁb@‘fl% éér CG 95Uy fegprantiaca
(Af’éctsﬁgsg pupno] orgﬁi% F&?@@tﬁ%amtd ygkohrew IB418, ATCC 17461);

genera: Ral si oni a; Pseudononas
P. ﬁlmt(ACHD(D 4979); Belupdtnaist( T GG @HGSBQMWKMCC 4683); P. cissicola

TSR R L e P AP LRI 19140 o

(APCENQYBDDRC Ledtbrmdnst Pe bfarhbaPneedeline R corrugata (ATCC 29736); P.
Bur khol deri a; Ral stonj a; Pseuggl onas; P Jelii
extieaorieniaionBs Surrescars SO ICK B8 e o812 »e@ fipgngnsis; P. mandelii

(Ar® %bé‘ﬂgaﬁ' %S;gp;!a% ealee! Rigd), JHOLOMP: P Iflucidolens (ATCC 4685); P
am negative rot eobacteri a "SubgFoup 14" is defined

oriagalih P. ghalesicef PPsyor@chaAECCHE90); P. tolaaszz (ATCC 33618); P. veronii
(ATCC 700474); P. frederiksbergensis; P. geniculata (ATCC 19374); P. gingeri, P.
graminis; P. grimontii; P. halodenitrificans; P. halophila; P. hibiscicola (ATCC 19867); P

huttiensis (ATCC 14670); P. hydrogenovora; P. jessenii (ATCC 700870); P. kilonensis; P.
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of the follow ng genera: Pseudononas and Xant hor nonas.

The host cell can be selected from "G am negative
waemseaart eri a Subgroup 15." "Granmtnegative PCT/US2005/001549

Pr ot eobacteria Subgroup 15" 10 is defined as the

group of Proteobacteria of the genus Pseudononas. The

host cell can be sel ected from "Gram negative

Pr ot eobact eri a Subgroup 16. "Gram negative

zanc56MIﬁQ§agCen4@59§;Jbg Eﬂupflﬁargzﬁatdegﬂ’@@ 28117 ePgimephitioq (ATCC
r ot egbacteri a of _the olLlow ng Fseu ecl es

336¢30 PndeeismedotChod W)q@g@gﬁuﬁnﬁgﬁmﬁ eleg! §§)e%8%f@mm (ATCC
233%5%_&?%% gggg?c\l\ﬂ; | DyRRASECTRN ). P, %on?é?lzﬁélm@ hob£76); P. mosselii;

aerugi nosa (ATCC
P. ayuhibigen e(éxTW@GZ"M)QG’Q)pleCPglOmgdﬂ I(IA|T§éTat70@3183()A?C@utlda (ATCC

126%3&?%2)@%%)0}4 {g?r[‘q‘f;'g lrﬁgh'mh“gﬁg)rcg’c]b%gfél’)ﬁ 3 'F;ufte'o?a" ERFEE%3273); P.

Stutﬁ?'rzt gm"edcu CEIER); PALISed3bBATCCP33614%0P0 uw&znezém@cc 700331); P
&seudoal cal i genes ATCC 17440
carlﬂ@@lpﬁw?or(

7t GATGE MRS (ieFesre e T oC 35100
P. fus'co Vdg?g &@T%ﬁ% 53050‘5> P. sﬁl /E%Je (R"I*d@w 0); P vzrzdzﬂava (ATCC

oni lenii (AT
13228) é’z dt@amaazrbmwozmsZm 35961):oByénermtefklerai(SA?C(hlvervalenSls,

19372 b l. ATCC 33662 P.
vanggiesgeis A LC G ORI S AL adeae o,
celTiél Bt e ldel tabdddettsd Eomalmﬁﬁ{—h@hﬁve (PRdieEbadia 3Juybgroup 17."

P. chl ororaphl s (ATCC 9446 Cg 1398 ATCC 741
"Grapreregatived’ryicod aﬁtenaarsalegrocw%cw@ ggd 2 ShSreq agiegia known
in ﬂieg%? g% the Pﬂu%%%%@%@%r&éﬁﬁ@ 1%91%31)11; tg%sle %ﬁﬁg&g o | (P hE%ollowing

Pseedicmzrgw asr(eNES:CP.L 0azbadformansf i Rc beewg e725 It Ar@@edm #5) corpugata; P.
azot.of on

b
e BRSBTS RS . (PR Prdonons

mar(d%?EﬁCP35&5§z)mlzP peskighlde,i P. I?nudzddjmerﬂsl siieMalisyaBdehédesiae; P.
(ATCC 700871); P. nmarginalis (ATCC 10844); P. migul ae;
synpanthe; & wasHsanddtoeronggs): P orientalis: P.

i (3¢
3 3gﬂ%sf;lcﬁgcelficez}ﬁer‘%&%%e%ﬁé‘éﬁ7§ga474?%60'8&10&1% 8asdrbuyf f9.CCGram(-)

Profepb@eanal&wgrcgenbi"ss definegensithe pronp of ATIGObYBiRS,) varipties, strains, and
ool 8 Ay S AR i PO B plonsives e
folla\gﬁ@nmtﬂ:’ the EAII“%% 6618 gglef /&Eﬁﬁltlﬂﬁlﬁﬁérs & ehymislage steang(s)p ;shown in
jesseniji (AT 7 70); P. kilonensjs; P. 4
parcrybiyo G0 AT EBIITES &ﬁbagaﬂ%@@ Lpab %rtb@@c 13525); P.
ﬂual*gs@ blm?% eBi 51%0 cﬁled@f’d’v)% D3t 910(’&‘1-1%@@@1177)816PP Oﬂcuorescens biotype

rnephi ti P. denitrifzcans

C, d8@ 44ljed lFrovege% ou biavery Bh A ATKECLT 4090 P. ﬁlorﬁ@ﬂbbmﬁﬁ'@o called

blom;%z S)bil?var {ﬁ%&&%ﬁ}?éﬁ P. ﬂuorfﬁ%clse\égfn(oﬁ%% }s%lc% led biovar 5 or biovar

V( Agg] gzmg),ah ﬁubkg@@s‘ BRIRERVI; fg élggm:mg IPOS-4 Bi fheorésEBPL-5 (ATCC
7 P utida (AT 5 1 P

BA@p‘i‘Wéell A’I@%"fﬁ@d@§ Cngﬁr%rgfqeeasub@ "elilogs oY ‘Eﬁ%&o‘*ﬁz)
432918 hosPeell §§ry‘$ez§é'léctéd‘a§r_g; "t}?gfﬁgz Prcft’eobﬁbt@])ig &abgrot A TEE "Gram(-)
33614 P. avel l anae (ATCC 7003 cari capapayae

ro(e@ﬁ@@erﬁ{&lb@jqupﬁﬁ"cs ddfmed ias (h&mm_d%ﬂétram of P. fluorescens biotype A.
r‘t:lcﬁclarli sgr%l‘%leoi( '%-Ii-sc%osryp 1s) P. fluorescens strain MB101 (see US Patent No.

5,169,760 to Wilcox), and derivatives thereof. An example of a derivative thereof is P.
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P. fuscovagi nae; P. neliae (ATCC 33050); P. syringae
(ATCC 19310); P. viridifava (ATCC 13223); P.

w0 bmsnoeoas boxydovor ans (ATCC 35961); P. ther nop@l/E8ANIT001549
P. thivervalensis; P. 10 vancouverensis (ATCC
700688); P. wi sconsinensis; and P. xianenensis. The
host cell can be sel ected from "Gram negative
Pr ot eobacteri a Subgroup 17. "Gram negative

fluokeing clhagi eMB4SudepEDuped By insertiag i ind thees MBI 1g chmomosémal asd

Pr ot eopacteria known in the a sce
(asppidate dEshiograess BROEL MG T ARLE %effg’ha aﬁglaCL a§2 Eoiet Gie. in

whi ﬁlgmgdelggg)udononas speci es: P. azotofornmans; P.
renneri; P. cedrella; P. corrugata, P. 15

ex{m emsr cmhoémest, thseh@mﬁmﬂass fanyopE gheriyotepbacteria of the order
PaoigRgR s i PG dooospnei AR ARAERY TRAVSE S Piyscpacteria o

theﬁmﬂ@rh@dzﬁibhﬁﬁaddeeae synxantha; P. tolaasii; and P.
veronii. The host cell can be éel ec ed _from

Pr dxddiftongt Briluoreiese Biains, at can tmrm?s&ab%?@ﬁnamdude P.
ﬂuoé‘sl s MifguthSndi B ;ésgég' Latﬁtokﬂ(ﬁg QLEQHE tﬁg fo@lb{xfmg ATCC designations:

species, varieties, strains,
(NC§B BQQ@eNRdiL Bri244; NETB 186§ pleain QQIE’N@IBU%%@SS@GWSCOZ 1291 (ATCC

SR AR L AN B, BRI o o

9675NRMHBS899§,hIBM75; Ncmnmﬁshmm) B-Fo03f QwaFesmne) 52-1C; CCEB

s e BoU0 i BB 0 Tt 186 KGNS 14T s gz 1
(IFG 198‘422 l@V@ded' 2&3&’5’016114 ﬁ&l@e)n D&red hé‘ﬁ'n%@q TP SQIF@ YPE33;  WRRL P-

o cal bi ovar OI‘ bi ovar

7); E@dﬁ&s&h@&ﬁ@t&p@@ 15&323):3 1férél(1fi£li1§8:36b é»)/a1r49é(2d¥0 30 IFO 15838);
e e

mdﬂpw(escmssammmw 18P.(PI220p 1 288)p 1% @FO- 1583R; PJ 236; 22/1); 194

bR P Lo IS 1P R o e TR SR s o7

2o3g9§§7®ebb4 gﬁ:@ peg3zebpeeRep 205 @M 668)anhs IPJF’ngt)e %93? 208 (PJ
rou am(-) Proteobacteria Sub gro

722M€2‘1P-r(35 85@ ﬂh%(li;]r&ﬂl?b 6 BV B3D% 26T (B-9%f 2FL ( 1@35(254’5&@7115* IFO
1583} BMROARREE A AL .J[P‘I%igf%ﬂl FYAsR1. 00081 e P! @Y BB PYR;

P ERRRS see
PWHD266.BRS(BUR 188] EBRM-P 88218 r256A( FERMBI-P 2894 dFO 1R658); IAM-1126

350 BET 0858 R0 05Bbiohs 081SuE 2 | s BET TR oy, B-4250; PV

md&ﬁ%%wﬁ%ﬁﬁ% ed fyo 1sesvi; 'F‘QSJVIW@DUEBW@Q% (CDC 93); NCIB

hronmosomal asd  (aspartate deh éz{rg enase gene
A

105§6,n817,v1e12 Ago¥IB P7adRAZx|161B3R ISR S@?15%08a|E\NL-WVC
N

PseudonDnadaI es. In a particul ar enbodi nent t he host
Fernntatios any of the Proteobacteri a of the famly
omonadace Addi fl t n
et o e renared rod Bl f SRR BV ik Gl Brmentation i
employed and embodiments in which other, non-fermentative culture modes are employed.
Fermentation may be performed at any scale. In one embodiment, the fermentation medium
may be selected from among rich media, minimal media, and mineral salts media; a rich

medium may be used, but is typically avoided. In another embodiment either a minimal
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fluorescens M gula and P. fluorescens Loitokitok,
havi ng the foll owi ng ATCC desi gnations: (NCl B 8286);
WORRE0®91244; NCI B 8865 strain CA; NCH B 8866 BtT/ES2005/001549

C02; 1291 (ATCC 10 17458; |1FO 15837; NCI B 8917; LA

NRRL B-1864; pyrrolidine; PW2 (ICW 3966; NCPPB 967;

NRRL B-899); 13475; NCTC 10038; NRRL B-1603 (6; |IFO

15840); 52-1C, CCEB 488-A (BU 140); CCEB 553 (I EM
medikf 47)a mlifhILONB HAtilin2ig) seldcARll 10 5%5il1( Adthé23ymbddim¢itF@ minimal

15842); 12 (ATCC 25323; N H 11; den Dooren de Jong
nwdgm@pseE@B@|Fo 15833; WRRL P- 7) 93 (TR-10); 108

g%%@]i%bé:lg %%ﬁl%zéo nsisf3of IitrAS838; addld cattbd (indOsdddy as, e.g.,
182 IFO 3081; PJ 73); 184 (1170

g1uca§a83@c)rpse1&5 olyagrol.- BrampBs of mineral s8Eonedia ifdyde, g M9 medium,

( glgzpc?sség u@}@m a%?s?l_@ﬁil %?R%Pﬁzr%z gxég&% JB%g%s“;’lS & ES
Mm%l%ﬁ ((155(8?2.88361&‘19(7 17-29). 298 ;miha1 (sElﬂs 3&3)‘[,0 R6Ke fdRderal salts media

(PJ 372); 203 (PJ 376) 4 (1FO 15835; PJ ..
1nchg}§2)hosg($le@p§ @8@) amgg@ Eg 3 azs}smnz 0 Hh}teggg)'nm%gn sulfate or

chloglgg/ T%é%%m Eego} fg%%gd %fgicra{(cg‘%m‘ilgél%?s Fs(g@l% gs gag%lg?ﬁé%%nde borate,

and :8IRtes biRRonBe@ped r(lah;gamdﬁe) agiszing.; TypicgBP.1no 8UEemic nitrogen source,

suc}gg@?p%}gog% 10 tgr%? 1 ?g%&rpa Q(V%sjf %Q(?r%&B?ss 81%%&68 ]i§ % mineral salts

mediYF 1884, 430 ganinitroABR6ulcA S el andBES mapDe@Bledtpd from among,
A526 (A5- 26) 869 72; NRRL B-4290; PMM\ NCl B . .

e.g.Japgngiumselis agueus AmmonisgpnRdgeseus AMMeHE erabgalts medium will

e.Pin/ e a ja, minima
or B3l Y At ity i

med2583 z(lmmtﬁn oufheral-4pBs arkDd SarbAT XIqel Pt candheEmpplgmipated with, e.g.,

lOW][ @\? 03 1093,| Vﬁtg wegepg%l%ege& n%gé ﬁh%r%?leﬂa h&\/ﬁé hese are added at

very inlifiindl leb&s.ment ation is enployed and enbodi ments in
whi ch ot her, non-fernentative c?th ure nodes ar

enpgh e FEmb odirpertmgdin gan (P&YPTERATHE FF1B8 ﬁléedccgmep%%)tsslgqu in Table 7
belclu?  30¢ %ﬂ’?&%&%h be ati&ed‘ B HE RSIRMWHRE ofa%iall 480 BQ1)BYORKH,PO, and

romanong rich nmedia, mninml nedia, and
Cltl‘m amﬁf edn balissolmetinaappzoximetely ﬁ@@ltqmpﬁé}snﬂgd w@g, thgy@ solution of

R L R

11507 TBenll 4Rk HeatS Atktibzatli (suvhi S Steh@ﬂbﬁfhatdljn 1819Q)] sterile solutions of

aosien 90 SRcorga HCE b e bt G o P Gy 63 canbe

achfel@gt? %Oalélﬁgcﬁlssﬁﬁthoﬁ§ Redler distAldCRSEr cHHMHAIR added to adjust the
es of mneral salts nedia incl ude,

initi g umiBlorddi mamus 6 Hycudostoiall 2AeaimipATEanIERS e commersally

oSBT APNERRE: 10 RN Sy R M o i

cul{FPdtRn THID Q) fos glotvsh oRRSeadormnls sfecitshodeclsetdatteda.f ThetHCDC can

anon e, g., potassi tes
start as eiq batchgproce%s which lijs folrowed a ’cwo-gl.g'%e fe oa tcL cu‘itlva%on After

unlimited growth in the batch part, growth can be controlled at a reduced specific growth rate

over a period of 3 doubling times in which the biomass concentration can increased several

fold. Further details of such cultivation procedures is described by Riesenberg, D et al.
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chloride, magnesium sul fate or chloride, and trace
m nerals such as cal ciumchloride, borate, and
weuobatwss of iron, copper, manganese, and zi NCPCT/US2005/001549

Typically, no organic nitrogen source, 10 such as

peptone, tryptone, ami no acids, or a yeast extract, is

included in a mneral salts nedium Instead, an

i norgani c nitrogen source is used and this may be .
(199 15)61}13@1& eell Semiry anivivgtion ef Brcheriohiroerlihcenirelied saaqg’ég ggowth rate” J

a 92% gaseous ammonia. A mineral salts medi um

B“”%WWQZZO 9ﬁ tly contain glucose as the carbon source.

Tabld 7 Mgggpﬁ,rdog,ggsﬂl@n m neral salts nedia, mnimal nedia
can also contain mneral salts and a car bon source,

but can Héompgmettenented with, e.gluUalcongeRiiaiign) s of
am no aciki;POsi t ami ns, peptones, d#- 3dglher ingredients,

t hough tf(B&Ia)ﬂP@mdded at very m4rﬂgrél | evel s. In one
enbodi mertiriowid a can be prepared kg g t he conponent s
listed i MZ80l-eH7O bel ow. The confddehts can be added
in the fofhewneal sigtesn first (NHADHRM, KH2PO4 and

citric aonqarﬁﬁl,rH@p di ssol ved in appsmxiltately 30

liters ofg 'I'IJ(?d wat er; then azggiion of 20 trace
el enents gate gﬁ,dN f5pI | owed byy.{hg1dddition of an
anti f oam fagent such as Ucolub N 115. Then, after

heat ster
sterile

such as at approxi rrately 1210),

gl ucose MySQ4, g g1t hi am ne- HCL
. rol of pH at app7r7%x ter 6.8 can
be achie O%fsi agueous ammoni erile distilled
wat er canNthen be added to adj ust a%sn% initial volune
to 371 minus the glycerol stock (123 niL). The
cheni cal sImcemetehpelption| | y 25 ava| L abj e from various
suppl i er sFeDekraie Merck. This nedt&lcan allow for a
hi gh cel | Mh€hs#y0 cul tivation (HCBER!L ?or growt h of
PseudononZsEheCiQis2Hsd r el at ed ba@ﬁ@rll a. The HCDC can
start as H;B@tch process which is (Délgllovved by a
t wo- phasenbgdobabBROCUl ti vati on. Abﬂégl unlimted
growt h i nchbbg elpgOCh part, growth capskgd’control l ed at
a reducedcgpg@H,0c growth rate ovensglperiod of 3
doubling thURSei N Which the bi orrasggmgnéentratl on can

i ncreased jgever al. 30 f.0ldNa Fjﬁbher details of such

cul tivati gﬂ-‘l}\%p%% %%8&% descri bed by Ri esenberg, D
et al. 913 PCT/US211115 /11111 5 4 9
(1991) "Hi gh cel I denS| ty cultivation of Escherichia

CO"Fheaé ?%éﬁbﬁ aybtesh sqeedifig to ghoptdsentanedntipn @nobecwlhobd in any
20(1):1

27. Table 7: I\/E ition Conponent
fennemtqtnom foemale e nk gra F¥BRPIC: g@‘@@a %‘f{s@“gﬁbl SCIPISRA 4 293 Fontinuous
ferrSentatibn hddeb ha§ bk dmpiched hdrein. MgSO4-7H20 1.29 1-1

The expression systems according to the present invention are useful for transgene

expression at any scale (i.e. volume) of fermentation. Thus, e.g., microliter-scale, centiliter
scale, and deciliter scale fermentation volumes may be used; and 1 Liter scale and larger
fermentation volumes can be used. In one embodiment, the fermentation volume will be at or
above 1 Liter. In another embodiment, the fermentation volume will be at or above 5 Liters,
10 Liters, 15 Liters, 20 Liters, 25 Liters, 50 Liters, 75 Liters, 100 Liters, 200 Liters, 500
Liters, 1,000 Liters, 2,000 Liters, 5,000 Liters, 10,000Liters or 50,000 Liters.
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Trace netal solution 10 TWO Thiamn HJ 4.5 ng 1'1

d ucose- H20 27.39 Antifoam Ucolub N115 0.1 m 1"
wa-zgmdiergisol uti on MgSH- 7H20 19. 791-1 d ucoserER0S2060001549

g 1-1 NH3 23 g Trace netal solution Fe(lll) citrate

6 gl1-1 WMOA2-4H20 1.5 g P ZnCH2COA 2-2H20 0.8 g F

H3BO3 0.3 g 1-1 Na2MobOX4-2H20 0.25 g 1.1 CoCl2 6H20

0.25 g 1" CuCl2 2H20 0.15 g 1-1 ethylene 0.84 g 1"1

di Bi tHel presdne inva@atén, Grawih cmm@zﬁd/@ﬁnfmnenwlen of Iﬂgl§ transformed

Merck) 5. The, expre t di
A L T

as a t%%aturg QL i16% AP 18t Ghbut f2E- RAEBSU 55°C inclusive. In addition,

-conti nuous, and conti nuous fernent ati on nodes
" groﬁ?&)”he ueemﬂoayéldath épth ioloFivel siatps efaritiva csl divasien and/or enlargement

accor t rese i nvent
s HERE AR s 3 ST RSB 3B SGhiitbg oot is bein
metefb%ﬁ@ﬁfjft AbthRed, Hdlaker ®ebeing 0§ KmﬁCtHé #rm¢mairténiahes.”
scal e, and deciliter scale fernentation vol unes may

be used; and 1 Liter scale and |arger fernentation
Cell\Dgnsies can be used. In one enbodi ment, the

ang‘fﬁ%ﬁﬁioﬁﬂ i@l aiEseih | udigs ap. Wuor@béﬁ&e id é;tpirﬁ:fsmgl Recombinant

enbodi nent, the fernmentation volume w || aht
marmnalmq:\rete@s incledos the cppagityrafr fluemeseqns dp be mv&lés%ce densities

comE?rteé tg EBﬂ?%Eht%e?;&bfﬁgb%kéfg sfon g}%ger#()t oS thi? @84, P guorescens

er S O Liters,
explebdi®isSsystifhs @Bdrdihg te therpr&entiiGention ers proylansrell dens1ty of about 20

2005/ 069913 PCTI US2005/ 001549 | h
L iof 198§+ %ﬁ % 6%teffen% BFRTESS] oHa sysé%a% %ci%o?({é?%g ﬁha pi'ceés,re]nt 1]11vent10n can

hke&rﬂ% FrbRBS hdellBdknsity of at least about 70 g/L, as stated in terms of biomass per
volume, the biomass being measured as dry cell weight.

In one embodiment, the cell density will be at least 20 g/L. In another embodiment,
the cell density will be at least 25 g/L, 30 g/L, 35 g/L, 40 g/L, 45 g/L, 50 g/L, 60 g/L, 70 g/L,
80 g/L, 90 g/L., 100 g/L, 110 g/L, 120 g/L, 130 g/L, 140 g/L, or at least 150 g/L.

In another embodiments, the cell density at induction will be between 20 g/L and 150
g/L;, 20 g/L and 120 g/L; 20 /L and 80 g/L; 25 g/L and 80 g/L; 30 g/L and 80 g/L; 35 g/L
and 80 g/L; 40 g/L and 80 g/L; 45 g/L and 80 g/L; 50 g/L and 80 g/L; 50 g/L and 75 g/L; 50
g/L and 70 g/L; 40 g/L and 80 g/L.

Isolation and Purification

The proteins of this invention may be isolated purified to substantial purity by
standard techniques well known in the art, including including, but not limited to, ammonium
sulfate or ethanol precipitation, acid extraction, anion or cation exchange chromatography,
phosphocellulose  chromatography, —hydrophobic interaction chromatography, affinity
chromatography, nickel chromatography, hydroxylapatite chromatography, reverse phase
chromatography, lectin chromatography, preparative electrophoresis, detergent solubilization,
selective precipitation with such substances as column chromatography, immunopurification

methods, and others. For example, proteins having established molecular adhesion properties
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host cells is performed within a tenperature range
permtting survival of the host cells, such as a
wo eovpeé®izire within the range of about 4C to aboOUUSHBIN01549
inclusive. In addition, "growth" is used to indicate
bot h bi ol ogi cal states of active cell division and/or
enlargenent, 5 as well as biological states in which a
non-di vi di ng and/ or non-enlarging cell is being
can B r8R@sibEAubed SUgdndl. 'wilh tidwppkapiriat ligisa, D ipRGein can be selectively
nonynmous _w th the term "mai nfenance. " Cel| Den3|t1y
adsaxgechtma prighcation golamad thep t{g%gom the (colyimasip @rslatiyely pure form.

r ! . StbeS:
i GHRUESLASEORRLORT b AR 0.9 S AR e i
usingaiimubeaffinity estuni® oc diipdEiAe doltmmng. Gendral tocrhntquhe are further described

i B K B oo e gracce,Spiner

Verl; eNeY‘t Db keRdri (2990) aFuié R PiRein Nﬁb‘icaﬁ&ﬂ%da&erﬁlfc Bb&aYU.S. Patent
(% or nore. The P. fluorescens expressions

No.s§.51 gé&la% cBeeli (AW oProredn drusifisation deelitqussi cdnPractical Approach,
Oxfo {?%S?'GD pﬁgﬁé ee’c 4. g(?%és@g?%géug Wé?ﬁoa@t V\h Sl%lsaakiﬂé” ﬁﬁ@ Patra et al.

S State I omass
(ZOM)d?msan Wepmgu;meas(mﬂaza@ aﬁl@/RCMlikh!aE,I@hﬂ (19.%)|(ﬁemnk65(2) 303-6.

i.ment, the_cell, de e | egst [,
See; Fi5an Gt EF B BAERIEr ADPL cBHIde B R gmal IFGaoRy Methods in
En ﬁ@@%y 3R, QI’SQ; and® offlet woldEned/ih thid Geféd; ,Colpaf)/ dt,al 5@996 land periodic
L o/L, 80 g/L, 90 g/L. 100%L 110 ¢
Supp];e@ne@,tsh Cu{gqr}t é’rcttoco_{&mz ﬁyq_ezn iegee,| Wiley/Gresp apqq manufacturer's

liteRRR 'age g %tgﬁ Sifi {tn)% n@%h.% cté] %gglﬁya@gma nﬂgggﬁ%& , or Bio-
Radg /Rlchxﬁcﬁldg Cahﬁ mxbnﬁaﬁhagbn wnznfregfmblam t@bnigluks alBHv QJSiQna‘n @ppropriate

20 and 80 /
seoPTafis 38 o ACOBIGIEe R aBiu ot gghiny o g T fif a protease-
rem'éoable/séqdéﬂ& e aisb; f&cbxgﬁlbleam)cﬁﬁl g1989) kl‘iz@ﬂnﬁtckéﬂhdaﬂﬁze 12:69-70;
Purification The proteins of this invention nay

Hogha| @O8Q) ﬁli}mfw@@n b Regorsbiant Brotginy with Mptal &mwdvsorbem" in
Se@%ﬁwa ARG gmw@a@ﬂ PrﬂchaW erldag 1987, PRobtidbad, NY; and

mte anmon 25 su ate or’ et hanol
Crawegei @i {1902 Q]Aaxpials:cter Highi lamel Bpiressiopr & dabieanPurification System

e r omat 0g y, phosphocel | ul ose
QU%?’E&Z?‘FQ%%/ {E?algghobl C interaction
chrpsmétgr aPthe, exphrdskdti bioteifi ik QliBieOg! BPhtethddsCk®wn in the art and
chr omat ography hydr oxyl apatite chromat ography,

includger d8r phEeBIPlE hi BHABIRERFEYS ocYesteshr oNBtBgr aftrpiques  or
1erﬁ ?Jc%i M6n €l ectrophoresis, detergent solubilization,
ctive precipitation with such substances as col um

chrﬂmaat@gmbpia;n;ly pmmmb emd Ekprassed renZﬁnmam bdgecamared and purified

Frof B eI BN Sel R BrB et regous rlBoSohB Arndaahich performance

liqiREThideR PR TERDC) eaibdaanpleyed for fihal pfui:iﬁeﬁloa stdpg,ai@ Ghecessary.
Wth the appropriate |igand, the praotein can Y
sel ertany projenyeranseridindhis snysgten n@atf?lahmé@rlhlﬁﬁg&rﬁaates ("inclusion

bodif®) SERSH JrbRedlk R SRtk BuRfibAloftd bR Utdin f BEMYion bodies.

For example, purification of inclusion bodies typically involves the extraction, separation

and/or purification of inclusion bodies by disruption of the host cells, e.g., by incubation in a

buffer of 50 mM TRIS/HCI1 pH 7.5, 50 mM NaCl, 5 mM MgCl,, 1 mM DTT, 0.1 mM ATP,
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The fused protein is then renoved by enzymatic
activity. In addition, protein can be purified using
wo novsne@if i nity colums or Ni-NTA col ums. CenetES2005/001549
techni ques are further described 5 in, for exanple, R
Scopes (1982) Protein Purification: Principles and
Practice, Springer- Verlag: N Y.; Deutscher (1990)
Quide to Protein Purification, Academ c Press; U S.
and 1 BV ®MSF.Nde céll 3dshbehdish isSypiBaE l@g&pﬂslnﬁ-gt;ﬁbdaﬁes through a French
Purification Techniques: A Practical f oac ord
Press. fhha el syspemsingn &g, alsey e;homqggg uqnpg)q Bpl,yPr {Brarfgnan Instruments)

e Bl B 8

art (se€eng., $ahbidpkID3E.CF. FillscBeaddl. édamittsredsx(dﬁ&l’)é Mﬁbcm&c(bbmng: A

Laborgha Name 20 6fs ColbSprie Harboru s ey iess Atspel el s (1994)

Currembﬂoﬂﬁﬂls zﬁM@éouza(rm&z@%@nd peri odl c Supplenents)
Current Protocols in otein Science, WIey/ Geene

N: negpsgatyn fisf mekusion rb0§les |gan dectolibalizs, e thef lypqdoeféi guspension
typmaﬁ# b bl b @Eﬁéﬂﬁlgg &aéj c h mond ted("g?aorhémg E% I N art%l i Wit gomed the

mclusroadmﬂtﬂs maayt bd Emhmuradugsdlaltiomvmrfdmynm wihth aaggpnexibicabefet SSuitable

t FLAG uenc n ui v
solverii AT EabPtg® POISEIG] fp op U0BEL0% § Dhiy bt Sodbplregmide (at
least abRBt BHRY volugie/ ONIHP |b§s1s)HQﬁc|I‘ lgham&ﬂa%%r&mmé qhBm about 4 M to

I ndustrie 12: 69- 70:; Hochul (1990) "Purification of

about (e Mb angipeBIiding hsz%hmda|an¢1%mé9@ agy ptse d@naturﬁnts this

RGN 470 S SRALBSSE 58, 2 BEP LBy o, o

examp{l )982 fihioke v thes denafliant Haljdwing we#foﬁnqiroascsﬁ onméndtogitalyn and/or

. . Purifcation tem . CGEN, .l nc., at ri.h,
biologgdyfly e e g puifabls Bolfirediedonn in BRF e ast
by teRbiegdp, iKiRPosiBlE td faifilie RESbinag!piteins Fom B% AbR!IRriplasm.
radi oi rmunoassays, Western blotting techni ques or

After [yrimoh Sisrhost gl #ihem e rygnanbieans Risiteiant sXPoped e B Rerglasm of the
host c@,ﬁ%@}%ﬁﬂlaﬁfﬁy u%ﬁrbftlﬁ? BEGAY E&dbé‘ 1084 by (6 oshidtic shock in

he" reconbi nant cell ures y NuUner ous
additmsretdﬁ«ﬁﬁ& méﬁhndtehmvm ®, thh$egﬂﬂ1ﬂlﬁ1r haheartc®o idolaje rebombinant proteins

trom G pPARRaR BF Sttt b5 AR Sel B NS rbithesd Bitorme petter. The

pellet @%rpbeﬁe%ﬁsi)ehdlbdt i aStuiffey @itk R, fs@¢rBd. MEP1yeOkie cells, the bacteria
aggr egat es i nclusion bodies"). Several protocols

can begea uquaqadéw Belleh 631 b reguspeRAedfin igeotodd A MegpOs and kept in an
ice bdlﬂgé}lf)u %%%19510 m’ﬁﬂfte XBEPL S &sg)%hsfl £ A ¥ &fnmfuged and the

dies typica Iy |nvo e extractio
superraeqmadatanwd @0 savadl. dihe peponfhimzat poricios piesait us rtlwnsdpenha‘est can be

o B S R Rt e LB o o
skill ilideMaCl 2, 1 nM DTT, 0.1 mM ATP, 48 WD 21) 1) 5/ 069913

PCT/ U8211115 /11111 5 4 9 and 1 nM PMSF. The cell
sHgpeikal st fr%ctlpyfp}rq%laqawep@réf@dnw gthe ugwanied Agatccell proteins (or

teih EAHRE FPork HRNGH dfﬁx?é ¢ i

prote e R S R Py PR P BRI M Rt One
such example can be ammonium sulfate Ammonium sulfate precipitates proteins by
effectively reducing the amount of water in the protein mixture. Proteins then precipitate on

the basis of their solubility. The more hydrophobic a protein is, the more likely it is to
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or sonicated on ice. Alternate nmethods of |ysing
bacteria are apparent to those of skill in the art
W@ s®6/06%913. , Sanbrook, J., E. F. Fritsch and TpPCT/US2005/001549

Mani atis eds. (1989) "Ml ecular Coning: A5
Laboratory Manual", 2d ed., Cold Spring Harbor
Laboratory Press; Ausubel et al., eds. (1994) Current
Protocol s in Ml ecul ar Biol ogy). If necessary, the

precipiiaie gt layrer bivmjn@sum anlibe @obaibiatiore dA Fpital pitdeyh @tludes adding

I y n be i f u ed to
Samrgtgérlm\vlzﬁ&uﬁlﬁv\gnfl ﬂgte Rs opﬁg?"é Pp S {h& TRSla L poRiRsR sulfate
concdiﬂmatlom iCheatw e BB myorﬁ@nﬁa@ﬁﬁtvﬁll%e&%ﬂﬂé tHth68 HWrophobic

¢ s with a _conpatible buffer. Suit
o Pf%"ﬁ 1\§e S PieRpItptgds ﬂlﬂ!}t diggagded dpnlessnihe aaotein erle@re{st lsohydrophoblc)
d ﬁﬁﬂéﬂ 1t S
and e bt ML 10U i Ehupd AR ot B IRy BS dreinitate the
prote(ryc qumeygb Lﬁhezperpltate slbert sdButhidizedAh bhﬁe@mdgh!@ébtdékd’@lt removed if

I siml.a ents are denaturants, this
neces it Bt B0t i pRbUAEER) Qo aniac e bomn elpbiity of
proteme Cuukh HPEIId EERN Predipliatidh 2dry %ﬂeﬁ knb®h to B6REBF &4l Y the fart and can

b %an of the denaturant, allowi ng re-formtion
© usp PRALE SARRlexPItem MINGIes| ol ogi cal |y active
Pride@hdlecufdrhsiont Uk b MRt Qolh g5 e ;
skilled in theart: él%Otﬁ](}e) ﬁ}%\l{ ellﬂaga% © uchrl] K IS%IF‘%ﬁét ffQgu proteins
of grentariang lesser SI@CWMH nlanaﬁltmuon ehmag}f mmbtahﬁs b@ﬁtfferent pore size (for

of .the hqst cell, when the
exam?]% AI‘?I-%I hant I@flfl RBF r{x?lggréﬁﬁ%r P8P T 1P dhp ProteinaBiFtere can be
ultraftlteeed thomph @ehémbﬁaﬂ@wmﬁrd Pdr3siPeGhdtIAS ta'l@ﬂexolfnofeeﬁlar weight cut-off
i sol ated by cold osnptic shock I n

e S SEL 080
an REdree aft"ésel&b“h@rthﬁ@m@aso intswpst.t Thet Ietestate kf Keeddtrafiltration can
then Eé“ﬂtlﬁﬁ]tterecir %du?s@la&}ﬁ&n Iﬁﬁé)wﬁt'hréb 9&19} t%?f %rgeatgxg Qe molecular

periplasm Tor exarrp erl a
weight &ﬁtﬂpq Prgtpart of mwrgqtmEleped:drxﬂtlnan'ﬂpeotemeddlle}bas@ ﬁ’ﬁrob@ the membrane

into OTHSERER e cBp Bibsep it dexhbrd Plgita and

t Recqﬁﬂlblhﬁtt poaiRndCanl A4 I5PR Pﬁ’iﬁﬂzdlffbnh 6@ LRI Mé@a%%of its size,
n.an_jce bath for approxi mately 10 m nutes

apd k
net S“f%ée EE‘&SG Sordpahebisiy.cand #idnie der ligangad Tarrdditivs, antibodies Taised
againf YRQERItaANbe HGHAN tt&fjtoat{b‘ijmﬁﬂ\’r?a%cellaﬁd r}?xjét)enggmmunopunﬁed All

proteins present I n the supernatan
of thesepmethody afe wiellt kieoviost the cﬂ;reﬂnswﬂﬂybst@lpdl&nd to one of skill that

ni g se. of skill in
chrom BRI AL RIS Al E SetErmeo B Ag ke GRC SaHESapRPEDL rom many
differersumpanofacturees (elHagdadi®Bioted))l proteins (or proteins
derived fromthe cell culture nmedia) fromthe
onbi rotein of interest. One such exanple can
Re"a[g nﬁ%ﬁfﬁl U8t ate. Amoni um sul fate precipitates

pfmblathpxb;elri%QalefbfeezféhatufﬁdYOrr edslabddo tg@ﬁer@f@éé@&ncﬁ;y and tieriary
er in the protein mxture. Proteins then

pr"te“b rsé‘&‘F'b‘Fet ﬁP%fOBHatl%e Ryateins refbldingisteps glanbbd jusgd, heecessary, in

compTBSE o SOBE 208 BB e RO SEL gl e v

accomfpih msnm@l agent thaeis lenowoninuie sit qﬁ@nﬁﬁrtﬁﬁs%lﬁﬁéﬂ/@d%elanon of
ncl ude ng,..saturated ammoni u

. r.,ot ocol
protelﬁoé :F%élp %xa%{p&ep éhepl?r&eéqc'qn %8 IR Btﬁg gthe dithiothyegtol followed by 1ncubat10n
with axidizddl gloafiiddeadiSodium salt followed by incubation with a buffer containing a

refolding agent such as urea.
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concentration is between 20-30% This concentration

W Il precipitate the nost hydrophobic of proteins.
wabmspewed pitate is then di scarded (unl ess thePQr/os®nF001549

of interest is hydrophobic) 5 and ammonium sul fate is

added to the supernatant to a concentration known to

precipitate the protein of interest. The precipitate

is then solubilized in buffer and the excess salt

r SkpsvialinaRt predcinsanralso bk traeaturedy Gugékatipdd, yisy dliadyzing it against

i afil ' r t t re n sol ybi L
phosBpfiddeial Lifhe FhATTor D MR8 Bt 6 B i 20t e
Alternativelyk tievgrotein tdoiobe rafblded inhile immiobiizad bnadGolimih, sBéh as the Ni-

used to fractj.onat onpl ex protein mxtures. 10 The
NTA S ioge Patsineh it S-IM Bee mpiisant POGu Nech 20Betvasee 20 mM
Tris/BIC1 pBOT. AL &Shtdiking gp?(ﬁb&%%ﬂﬁbﬂ&s. Plle ﬁ.ﬁl@n@?ﬁfon%g ﬂe?ﬁeﬁ'ﬁ{nned over a

. Sl Zze usi ng ultra tratlon-throug ranes o
periodjiof  Srleqyrs promerss iAfter tenaruratisngthp proteinntanbe eluted byt fhp adéition of

. i r te t,he otein mxture ca
250 RTREABER . 1B bl i 58 kRl 15 i e S SoR s or 50
mM soliam fetatapH Gititfenplue 200 &M MICLTheqirifiel forotbiddan b 6tored at 4°C
& nol ec;{fé{?{ wei ght of the protein of interest. The
or frozel} ate of the ultrafiltration can 15 then be
uldthéf ibihedeHcRAB) %?texﬁTlﬂ@,”f%?é"ﬁa%Etb% d@érﬁt@eﬂl B Mi¥ Y ee et al.

of f greater than the nolecular we of t protein
(2002 tProieire Eagrt Putife2 (&) bifb] halWtK.pChe ef al. {2000) pds Bictdvhoelghy 77(2-

it the fHltrate...The filirate .c t hen
211678, PRIRURR 100 Gl bl it MR emotoey vol
182, mﬁaﬂligeew_shmwf imthdosebies; Capignateeal. ]§1r99maﬁdt11 Bediodit StysileSer®d) Current
t agj s of its size —net syrface charge ) o
Protog QIS BoREBiEe: SGensind BpYICRRES: PoY: 1 JeRrad200ty Beseie | Byification
Techiiids DO PRE1EA 5RF0add) 038 Pedss PHOBBIALS €& (I96) Protein Methods,
. conjugated to colum matrices and the proteins
Wiley-ki$an®purified. Al of these methods are well known in
the art. It will be apparent to one of skill that
Acﬁvgp;&gﬁtoggfegg@gn&ﬁﬁ@nl ques can be perforned at any
scal e an sing equi pnent frommany different
miypicaly. uareiactive” groteiphiaclndesi proBiimt theh haveRertzolegmel fimction or

ito 3, FELEL PG L BELHRLS 510 A0SR MELLEEH i

this tgticaliytmeans (Ihmfaqxdm‘tdCMtidePbﬂpiﬂbpgptﬁfe @bfhipFigessd Bﬁﬂbg@@? fidtion or
useq, as necessalry, n 0 etin confirguration o

ottt i Hos S SRS 2o B S0Fhe PG SRRt GHm b5 nabont $0%,

aboutC®%, RBoutad e ABbISINRE, Ab3i kR B "’}?@‘%tbi&gg{vaf ﬁmgtﬂgl\/\&n'l&red to the

the art to pronote dissociation/associatlon
corregpppding Rativemuptemasing sandatdepapamotteisn dha dbterminetidraofgdotein activity

i i thi-athrei y,.incybation .30 with
can DYl W PE Fhirpeh e S Bl Py pplosta assays for
particulac pheginonOne frfdicatibnitHaen reconibanant pidn bidb@bdlifgtREOEffect is
h %uch as, ar ea. g}g 2%’% 1)5/ 069913 PCT/US211115 /11111 )
at e, regompaRnbP RRARTYSr 5t SmAmuaplogicaly rEoseFrptivedvitl dhe native

polypepaiepl e, by dialyzing it against phosphate-buffered

saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200

r dyetiKgEroteins typically have a specific activity of at least 20%, 30%, 40%, 50%,

60%, 70%, 80%, 90%, or 95% that of the native mammalian protein. Further, the substrate

specificity (ke/Km) is optionally substantially similar to the native mammalian protein.

Typically, ke/Ky, will be at least 30%, 40%, 50%, 60%, 70%, 80%, or 90% that of the native
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Alternatively, the protein can be refolded while
i mobi Ii zed on a columm, such as the N - NTA col um by
waigiosge®1d i near 6M 1M urea gradient in 500 mV MIZUS2080061549
gl ycerol, 20 mM5 Tris/HO pH 7.4, containing protease
inhibitors. The renaturation can be perforned over a
period of 1.5 hours or nore. After renaturation the
roteins can be eluted by the addition of 250 niV
protejm uMetheds [0€ asspymg dad guentdzing ecaserns o€ grdisin and ipeptide activity and

al nst, . PB um acet ate pH
Subsr%t%%f%é? 5?‘%@8(23 TR W %h%lo% mlﬁlg%ﬁ ‘ein can be
St'ﬂfeezd:tﬁity% a t&o&bﬁéﬁﬁnﬁﬁmraﬁ%prol&n Gheje MBLsHRAShyY any protein

i.ncl ude r exanpl e, those that may be described in:
SPeCI#@HCQ%VgnE?nai Pt Star{dzrfblz)wtm BF 11 iy OB Knppyini fhe art. The activity of the

Pseu%ﬁ&na}?ﬁwféged Psé\éénblg%ﬁg (?her %liang%rggﬂ') Cathe o%;%%l{\g ' We activity
of thpumrqupmdmm nativee nipodsalian ﬁntaymﬁb o@}emmhe whe8ier the decombmant

ot er el es; 996 .
a5, UATER B, ) ot BB S o st
geneﬂ&l‘l;@bbﬂeﬁveﬁdh ﬂﬂ:QQUVé/‘tSﬂo@eYﬁ {idee fife, salf¥or Simif3e Shystdl %&al conditions.

Protein Purjfication 15 Techni ques: A Pract| ca

GSHRLY ehdhg Ff‘&ombtr@st Prpfeigsn begompared|with a pggiously established
nativé’ E)R)tté}h Eta&/ﬁéarﬁ 32?"31 s aert*'v)eﬁfa the aﬂ:ﬁvm{A 6k th\éeregd}ﬁ}lﬂlfe pftein can be
detennn@klumes Spnuitaelpms, ton aumhauella dmmoltmgousalcompatatwe rassay with the

1 C Con'pa able to t carnr.es
nahv@g?&t\&/’g pﬁ%)rté{ n% e LB BP r‘(‘.)steglt ‘Pe?%“ﬁ?@' detectable

interdcyipn betivieyn mn&btﬂaﬂﬁpr&eﬂfﬁnﬂw&fg%@el oiBetOee@l ipRREéThzyme and
function or effect that has at

I ses a biol ogica
S“bsqaégg:law%ﬁ%u‘?‘p%% g‘HB’l‘i’Pe B09hORBERR IGERRPT, disbtren expgessed antibody
and ﬁﬂ?é‘ﬁ 0.0 SR8t FB20 canaxﬂ He GRS %e?gﬁ%e&oc@ <SBAHE 310 changes,

% "about 98% or 100% bi o ogl cal function conpare
PrOllﬁeﬁéon cbanges; selh deatly ool répeling chamiges lusradlga@nvayl,ctﬂnaniges in solub111ty,

a8 RIS s OSGACH HIATH 98, S RSB MY sf Btuion

methtbcﬁ[}@es}mdr}dﬁmaibﬂiﬁes carttibolp g Hicitg ISRYS shal asABLISA assays etc. In
One indication that a reconbi nan

articul ar
addlt’%flo’fié?vﬁ b H@fﬁ‘@lﬁ byt grrcRqt diitsel e faseys 1q doteqt physielpgical ctfects of
the Fsmhﬂﬁﬁocﬂ@é&’ RERLLOR Ecinp Qleglg"slgfblgtc\él CHEXS of the native

reactive with the native polypepti Ive proteins
proteiny pRcweiElt deiy ehangspecleétidlyadbrlaned, yh@fgeam bloedislottﬁ@%me, changes

0 809 900 h
in clot %ﬁsolﬁg&‘i aécpﬁﬁ% mchcf/ (S P %tl A’rﬁg}m{ ngﬁiég,t ?r%: iz vz%;% or in vivo

assaysqaﬂ d)lerSeﬁ twdﬁ(t&nﬁrié@i)s abﬁvd)ﬂdtu&r@ thy PSéddSﬁzaﬁﬁsl #bliyced recombinant
to the native mammal i an prote| n. Typically,

mamlpaaleawﬁowq fhapalloys fog agomppsgtivecplysisolp the vgtvegRRPtegDeg long as

h SivEO 1 dshakbr! Al v
such & 8_?_7/ 5 155%5 ! 111%&{1’&2&5’ e pﬁ%%%{p{n%&c]ehﬁﬁ %?Js%nt invention can be

assaygd Sarythogbilitydtocptiamlate g n‘@xlmasm«éwndfet\mmtbc praaeid and a molecule
G R SO T T ——

that the tnative protein normally interacts. Such assays can typically include the steps of

combining the protein with a substrate molecule under conditions that allow the protein to
interact with the target molecule, and detect the biochemical consequence of the interaction

with the protein and the target molecule.

52



10

15

20

25

30

The activity of a reconbi nant manmal i an protein can be
measured by any protein specific conventional or
wWG@sdeno3 in vitro or in vivo assay known in tPEr/E$1005/001549

The activity of the 5 Pseudonnonas produced

reconbi nant manmal i an protein can be conpared with the

activity of the correspondi ng native mammal i an protein

to determ ne whether the reconbinant nanmali an

phesays thabsei s wtiizeditsdetamming| prgteisi astividy arsrdesqyibied Ao pample, in:
Ralphaﬁtj Véttéi {)1? £ﬂ9 ula Cttlm\(/) [ 1%?@%5’3&0' |§§§ph{e 5II 271}1183 7 1044;

hat1ve pr he sang or s i

Stewag Wl Ei ﬁn(swswmhmé;yarb;y Sosfterksh Spriagarmpétuan tviginat eﬁhkirNew York;
can be_conmpared w t Vi ousl stabl i shed

Broxcyeh U Epres b 19521 Ripgd PRSI E9Rls K EoFrtipaen T tiatis eds.
(1989)aq\§lbl\ébﬁl)£r @iontulike A %ﬁﬁ&QﬂoﬂaMan&ﬁ@t éH C@BIdPGrint geﬁﬁf)&' Dbratory

si mul t aneous, or sunst antia | y SI nmul t'an€ous
Press; mgr & |B¢eir)dséaj& wiimme] hags. (’i@BV)/éMpﬂmﬂenm Enzymology: Guide to

moleo i Pt FRrdonts b e R e S S R0 oo B Puriy

18(2): IDZZJPZ?I Koddnch at 41a(198b6) J. eBzgchémts\gele;ﬁsamE)(%%ﬁe& aqar@yg[g Proc.
, supstrate, between expressed
Natl4féée&loVSA ﬁ@t%gﬁz&m%e%ﬁlﬁ%@y’ leleﬁial &%% |1%1115 Vale et
al(u@ngd§m§§9ggtectlon can include the neasurenent of
orinetric changes, proliferation changes, cel
death, cell repelling, changes in radioactivity,
changes in solubility, changes in nolecular weight as

nmeasured by gel el ectr%gffﬁi and/ or go] exclusion
nmet hods, phosphoryl ati onabi T’ ?Ses anti body
Bacterzggx?}a%scdntdyGr%%ﬁt‘gmﬁH&ﬂ‘ as ELI 5A assays, etc. In

in vivo assaysS include, but are not limted
tUnleeﬁs sthysviso spkeificl afihyminelweld dal alePhacibsionhs 2Opredseon testing

v GRELRTTRE BB GEL TR B o B SUERL 00 g 1 e
(Stratd@%hé)rtﬁ T 10 (GRaRGen) el @el 16! gér@ra@%h(ﬂfﬁ‘ge F6P&ENQSY; leRpression

bl ood clottlng time, changes in clot dissolution an
studieg, HRLZ {BES) iGnid orasavseilgeRi Auoresson seaingarese grown iargjthemLB or

il O s o AP S0, 035 SO A

neededmmh@ﬂ(] ah. q;trlmtsaims voatgravh anwkBf smpplameotep avidt 3¢ @g/mL kanamycin

o E RS G e R Y6120 0LS1 022 200 02 20 SU e

mducdarmuosﬂlmmr@eolwvaﬁggfomwﬁﬁy on can be assayed for
the ability to stinmulate or inhibit interaction

bet ween the protein and a m)l ecul e that normally

Protezjcr:zgéfcﬁ{) b&e%mgwj@l REQLEI N a substrate or a

ent e Sl gnha pat hvvay that the native
pPIatee iwere100ated by aidihg 280 4. ofShe B-gdsayssdasasolugipn aalld yg/mL in

PBS (08 eoh b0 e AiRaEe Dl IeionSvor Eoh sl TR temperature
for 1PHRL Bled Y &nsE 3 In@é 3 260 glLtlkl?s hﬁ{)q?t TIReR9H! @BseNd Primary

detect the bi oc em cal conSequence of the Inte act 1‘on

antibody twas tdilated io PBISnwitin 3% fvm fital-g atilkn®l/ec W 09. us 31 W0 diluted antibody
21).1) 5/ 069913 PCT/ %?211115 /11111 5 4 9 _Assays t hat
was agqed Peraph Wetland i lp el rpore thmperature &t it ﬁxarpéates were then

Washe? @%@gfﬂh 2f09Ir 2, 2TTL8 E%:oﬁ%lr? 'Anm?%dylras %&cb galBte% in PBS with

2% nbrTHAtNdY . mﬂlZ?waE)%d to each well, 200 pL. was added and incubated at room
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Steward, W E. 11 (1980) The Interferon Systens.

Springer-Verlag, Vienna and New York; Broxneyer, H
wd2005069983 . (1982) Bl ood 60:595; Sanbrook, J.,PE/US2005/001549

Fritsch and T. Maniatis eds. 5 (1989) "Ml ecul ar

C oning: A Laboratory Manual", 2d ed., Cold Spring

Har bor Laboratory Press Berger, S. L. and A. R

Ki nmel eds. (1987) " Met hods |n Enzynol ogy: %
tempeypaee foir -T2 diirry Thscplates ege thepwished é%lﬁ?eés‘%“h iﬁ -T. A temary
B34t 8 B 4 peb O B B i coMgatE s
moek aatibody(9R)a- Ridoich, StNaowik, MOaHSASpi #ASRA). To each des1red well was

oSSR Sl Sy oy o
1.5 aﬁ@%e@é hizh véfs?ﬂ @ﬁm@?“@nﬁm L. gandit iv@ﬂ‘ -?vas added 200 pl
N ess o erW| se specified strains used f al |

of tRs eftedblyoprepared Signss Fam pINEH subgtrat&E(Smaecajdggd: ﬁh—2P70) After 30
fluorescens strain

minfsiso g GEICIOKWAS Slapae %staﬁ%epaaé 3@%#@‘3‘ tgggach well and absorbance
was(ﬂe@’httzfo‘égﬁ{‘) were used for general cloning. For E
co expression studies, BL21(DE3) Gold was used. P.
fluorescens strains were grown in either LB or
F m njﬂg{al sal ts nmedi um suppl enented with 15 ug/niL
TPEFFPERY cl i ne and 30 ug/nL kananycin as needed at 30C.
E. Tied inoGiliia fisthevesr@ o vulturdfor B. ﬁumkc&nﬁm@demieﬁfby?.ﬁbculatmg a

shake/ﬂgéy fonEE nﬁa@zo roF aShermtally Gbnah R FeRERated Wit yeast

ex‘n@a@fzI Uead ddtioRe. O TRBRMVRIEG it ofybRuip gacﬁl‘é@"\'&h ¢AN@E €maintenance of the
Protein Activity Detection (ELISA Assay) Plates were

recembinert Mgsmiddn i staver cudfure Ruring Yapeernigst dgykation| astwelhas in the
at 10 gy | pd )b Qs Ll af. the

e, PR, 68 EESARY o8 05 B e 01 e

cort£NNg raadhdﬁﬁi:allﬁl @efinéd hrediunt Besipned sbedprt a hizh hibmhss2@Mhout yeast

L PBS + 0. 1% Tween- 20. ( PBS- Prlmar nti bo
extie] SHRPIFSHIABES FYHT, ‘i‘falﬁfaé‘%‘“'dd%tf RPYiR v e %dl%‘td culture by
rengatlﬁ%ﬁ'le@'irl v thié el 1Bbhtorvaa toaedtdr ‘Pmﬁﬁ%'?at@eﬂhe pANE maintained at

I'ncubated at roomtenperature for 1 hr | at es
greajer ¢harh68 tmme@emddntms ofyiagpeopg mm@ERs. The fﬁ@rbatch high density

seconda ant
fenﬁsnt %ﬂ ‘Erﬁ S 1§ Eﬁgc% vv/V@?) iam(i)t%aq glré‘l{wgtﬁ%ﬂa% gﬁ%@#{ﬁa’%@ gé%i and gene
exprekdiva ctnﬁtﬂ)uﬂaisedn avhichaim ind8ceQs 2Q1d8d @6 98itidte recombinant gene
PCT/ U 5/ 001 49 tegperature.f 1.5-2 hqurs. The.
eXH?PSétOé‘ségb@P%e’ it THERR REBOTR VTUReds {rf (RFopEliemy the Sfraeryiiigp process at
hm?tmg &Hﬁgéﬁm‘aﬁoﬁés qhe tirgbledeBiCdentife for GiitiaBAS tHRAEH@Sion phase is typically
Kal 1 ne ghosp atase conjugat'ed sheep anti- nopus

15(&@&] byt $ Bnghdbalinflucien pigse of g ﬁgrmen@tlomgptyglgglly allowed to go for
#AS324
app&qun*atezljy ggrl; ? g?ggurg gl?{dllt'n?% \{F%ﬂas%%%{nﬁ:%g Q?éjwagé)ra%nq{o&n the fermentor

and 1 ncubate
forrvafioud aalyedsad deteﬂﬁme tife 1&vd offi ciges geﬂ'dﬂe&ppésmbﬁsce\ﬂﬂieasnyh efe.

\é\?s Iﬂ‘grdeach enrlg%gta)cllmortl Ie]preESm'_e-ll;t for% IC f?’e 0Zen lc:g\i%}:em&}dgocﬁj 18 removed from

-80°C storage, thawed and diluted before inoculating a shake flask containing 600 mL of LB

broth supplemented with kanamycin. The shake flask culture is incubated at 37°C with
shaking at 300 rpm overnight and then aseptically transferred to a 20L fermentor containing

complex medium. Temperature in the fermentor is maintained at 37°C, pH at 7 through the
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of the freshly prepared Sigma Fast pNPP substrate
(Sigma catal ogue #R-2770). After 30 mnutes, the
WO 2msh6m was stopped by adding 50 1tL 3M NaOH¢DUER0F1001549
wel | and absorbance was read at 405 nm 10
Fernmentation The inoculumfor the fernmentor culture
for P. fluorescens is generated by inoculating a
shake flask containing 600 nL of a chemically defin .
additied pfimusappirenerie add phesphyricanid, apd disselvederyegn 2t grsefér than 20%.
Tet ra [ L e aRGRai
b TR Pl 536 B3l R HERBMEE R B B9 RARRain crcess
carbdﬂr Wign ithes c@}\/daafmitg dachesclb28 Obnuis aved0Dnms racombinent] Sxpression is
er ment Qr. e shake sk culture . is then a
cllopled hyraRiton A GmangOEL1 U FOPoPEE R G aR PTG T heinduction
pha%I WS Rlrin¥ntdBdd RpRaliP ebittueefr pSidxintitdy BRESIhorddsde fermentor
i omass, W thout yeast extract supplenentation.
reaclrd/ g@nmremcrmpamtmomeel thetgrawibostetbegen toel¢éllea$qﬁslg1ﬂ€°41tﬂb{ uQypring this
cul tur a |
phasg, aafPlrtgs % iy }t%gar X XI %thg I?eqt“%{of #’r {H an% % 'a'tqé the level
of tig@dlefs etpiasion, &lltmsltygletct he addi t| on of aqueous
ammoni a. The fed-batch high density 20 fernentation
process is divided into an initial growh phase of
Cel @Jt%bﬁwﬁtd/sﬁﬁmmdarﬂ%ﬂ% expression (induction)

ase in an inducér is added to initiate
r erﬂmmhsamc ngmlze@r«pAég &+ andil reb ermilized fealtprg ippghleted. Cells
corn syr e By
e LRI 0 BTN T L8 91 EBcrl 20
mM EDTiArﬂlkd(ﬁlﬂiﬂa Belt;t 06| wivl WeitanaXi- 10025 enM @”RT)} pAqabtegse mﬁbltor cocktail

speggjp ulﬁgrjlr}{az{e%tawgfgaggst bgn&a}ﬁ ;4;8 Cl% é%ger? gslg(ocgngpﬂ%mn The resuspended
cell@@fér &f&b&f?& g YmARrdw caP nfifefube thAW dppBoxiib&lP7ama, with 0.1 mm glass

anples are wthdrawn fromthe fernentor for various
beaé:namq/@e@eﬂo argameshenigallyt lysed Bsieg 401 migyigdpcufatins in a BioSpec bead

mllg%itgféerel 1%9 nPS?l‘%I?é. Eeﬂg gll%: 1{e¥t ot betﬁ}%é ﬁﬁﬁ@at{oﬁg{%@t@%ﬁ&ly 100uL of

rozen ycero
lysddecall eslufisrois renB¥ed Ftom dgads, tlaasfededindo di hew eubeheddpelleted. The

' | at | f | ask i ni 0 f. L o
sup'sr?ﬂgt%ﬁt &tgb{!}?@e ﬁ@%{%ﬁ elwrilﬁg\(ggﬁtgﬂ%, gl%:ﬁlthg% qu'&g%z@? {rnggkble fraction) is
resttPbhdel 8 laf ehﬁﬂ%rﬁé’(ﬁfo @L@Qf\myém bﬁﬂersﬂlﬁi(bfwea% 1rﬁ@l§itd‘rpFi1V€ uL of

overnlght an en ase tICa trans erred to a o
cacharmpitsorddsde STohaX Ik mRaden Y o agaad dpded quto a 4-12%

o 15 RS B s 5 Vs PBiops s

indrgtiedous ammoni a and phosphoric acid, and dissol ved
oxygen at greater than 20% After a brief initial

ase rates increased
%\I}[?h teaslflgf'ﬁfc? "él['geeéy OPIgSé" bon. Wen the cell
denSingl)é dlﬁﬁﬁheﬁ)oaﬂ-ﬁagnﬁls EASE: fﬁlﬂﬁtgmmcneemdlmb raardiagnostic and
expr essi on ect.ed bﬁ addjtion o n.i nduc

thega@@ﬁﬂ@ep@obﬁrgﬁ,qe a[clﬁelé;gsg}a Frelemg ery y fusipg together genes coding
thelvAAMAE hgﬁt apd MBAREHAns b &n [BERSHIGkIIAN typically

conti nu for approximately 3 to 5 hours as the
Cldngngwfiiadl3 scFeached vol unetric capacr ty or as the

tg Llo Q Ghft} sclpvegene (E}%ngan FRAESioR el 3385 !32’90) D4EAdAGinto the phage
display vector pPCANTABSG, (see P Martineau et al. (1998) J. Mol. Biol. 280(1):117-27) was

used as template to amplify a 774 base pair product, which was subsequently cloned into the
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phase, sanples are wthdrawn fromthe fernmentor for

various analyses to determ ne the |level of target
w@ene/0exwps essi on, cell density, etc. 10 Cell PCT/US2005/001549

fractionati on and SDS- PAGE anal ysis. Sanples are

normal i zed to A575=30, and 1 nlL normalized culture is

pelleted. Cells are resuspended in InL lysis buffer

(50 MM Tris base; 200mM Nadl ; 5% v/v glycerol; 20 nM

pCREQTTQOﬁO%%H(ﬁn&% én, CaBdbad/ @ATUSIAQnTKew@J gehe Wil BGRed from the
A protease inhibitor cockt ai l specific for_ bacterjal

TOHOygeqt@swwsusmhmds&aélssestr@tla@ gaayees QemxErglardRidlahs; Baverly, MA
8d" SRS %{eg' %@' égelcsldl Kn8i @u&dg@@o 18 fu o’mwebs %SétﬁﬁzMchos

a nt cro uge approximately
dowgét&ﬁﬁl obﬁaadBtaar]ﬂombter aelﬂredlme@m@&\HEIMC aTlheyrdsy]ﬁag plasmids were

usin ute i ncuybatj sin a
cleofippartied G agioResier T ni e Gollp €t Wok ERoDi BE HHgPE grpression
vectblnﬁmt ﬁélp WEadiRP WA U@W) SloYlowBfdudmPHficalivs SethaBAt! Sall and NcoI sites
u

ion’is renoved from beads, transferred into a ne
flankedithe aedingsdquenced ThTRER pyogeatsiwereriigestsd with Salk snddgad ﬁ)ld cloned

into ftﬁ a%em)&?eq otf 2R Vgclfcpre vﬁﬁﬁeﬁﬁln She o %‘?‘811&@} "(['li%gewly formed

resu equal
conslmh):t &fas! f‘hsm Slshﬂfté efansfbtlﬁ XLDtRlas ecdm]ietdnt tcolls. FOn@ sHquence was

et S350 AT oy S35 o B D5k G e, s

D1e%JE@'ATUS§§2NHPé§eSQi%h (I'nvitrogen) and run in either 1X
S or buffer as indicated. Exanple 1:
Expression of scFV in the Cytoplasm 25 Single chain

N o

s rr&l:]Fv probdoalen svaae exprasbed by bbthsEn goli egétrh gﬂuowm, among them an
coding .the variable |i ht and heav ai ns of
scFy ?Wﬁ}r%’@‘il% AFRLY teyt fhﬁngo bprofein By #ﬁ% Spgle £hAT arjibody gall3
(P. gﬁ%ﬁ%&%& bﬁnk‘Egﬁ‘é?s?&i 8f af} %ss%ﬁﬁ%%%@&oat, high QQ\%I’S iDBR bacterial

vect or see
cytdldtusml, ffe auMel Bibl. 2@@@98 1737 (II/BSPS)) BPoﬂuorZW(ui )%XH.@S.BBQ #hout six-fold

o 2 P IRAL oAU Pl 34 RSB oo

0.5 él@@ﬂ@l&lPﬁﬂetéﬁﬂﬁﬁﬂbQWBAqm dbnéﬁ@a@anwedrable 8). P.
I nvi trogen, Carl sbad, USA) .. The ene was 0
fluoggseens saprepssihabag 96Yomdyie efocs?mam%e@ |C'Oé SAPISsaeF only 48% soluble
pro,[ruglst riction enzynmes (New Engl and Bi ol abs, Beverly, NA
A) and cloned into the Spel and Xhol sites of the P.
Tabld &rdFed e’cmeu@«tzpo wurwwmi(go@npara(éMA gandatis)t he Pt ac

pt ofrot-et—to vl UH tce D%ﬁ tn [JI asmy
were—5 el ectropotat nrHJ cﬂl F ] l-l’,ffuorgcclelzs Fhe—Caltt 3 c

Fermg‘lt M;Tlmerm ITr:; :uf&% r1l: "/Irl-l- axn 7(ZC-C-| on vector

o A vV oo

| Mag i Hige Cabali sorl O C0ksR) 1t ol 104l i fli cation®

Dryhiomash@LSal |_ad NIBRGA) ted flanksd the cdding

hGHésjomasse% ¥he) PCR prodidsts wdre digedted with Sall &

Ncol and cl oned
Material purified from both expression systems was found to be active in an enzyme-linked
immunosorbant assay (ELISA) as shown in Figure 2. Material was also purified from the
soluble fraction only of equal lysate volumes from lysates of both strains using affinity
chromatography. Finally, the overall volumetric recovery for the P. fluorescens process is

approximately 20 fold more efficient than for E. coli, 1.34 g/L vs. 0.07 g/L.
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into the sane sites of pET24d+ vector downstream of
the T7 pronoter. The newly forned construct was then
was®d06913 r ansf orm XL2 Bl ue conpetent cells. QCBEUS2005/001549

sequence was 10 confirmed, the DNA construct was used

to transform BL21(DE3) CGold (Stratagene, San Di ego,

CA, USA) for expression. Expression of a Single Chain
Anti body Fragnent (scFv) in E. coli and P. fluorescens
scFv nol ecul es were expressed in both E. colt and P.
fluorescens, anong theman 15 scFv wi th binding

activity to the E. coli rotel (3-gal act osi dase

Exauipleg: dixpmessionaaftnsany-Hay 11 1 @)wM‘f'{ll neau et al.

P BaihadheBiobody fragmsnt at h| gh | evel s in
Clonz%e( b]g%tﬁer 'Pacytegg lasm " J. Mol. Bio

28®Ku?1)amg‘amrﬂa7m(r¢%®) fhu-BFNF Ggmha@ls @@msmlx Hrl 332 vasiseplified from
S| X |
a i safied PP Rl 05 hob R Cafigpde” . B84 M uckHne 10425-015) such

that Ot JacBéd tyé ahfive EbcEetloﬁOdlgnahSWdEttEdf N—teeﬂnhny FDBe RAGHGinght y-IFN
densi tonetry %see Tabl e 8 P. .20 gﬁjcg} 82) V.
begianie s Yat-GBo yr-@s@;@élbﬁams ® B 6?8@11 eGgayeet o (1982) Nature

[68SS Rla§ cldHeat B thel PORE. BB b3ctor and th
298$é?r?gnt g?lfgﬁglgtdn (f/tﬁ%y an’pcargd to BS?Aast andar ds) E(.:Or e e

sequentd wis confirerde rfhefhy-EEN goe veastexeised fpme(HPFO gregioy ith Spel

and éf}gxggsgni OE; el{ﬁrﬁ%(aé 651(![ ]gn?<g§ntc§ ﬁgﬁ%} Osr%%eg S(?% mt& %3. gfry a separate

reackion, huMAFBIwa anplificdisach fhaoAfiIDak Khqlr stes flamkes\tbdtending sequence.
was found to be active.in a -1ink 25
The; Teerliie JRERAR HasapIeEntale TOPQHWToPHE E’?‘&ﬁ‘i"ée’é) and transformed

1nto'\4m:ﬁ{daﬂ$r c&ﬂﬁet@llxﬁ'? BHTM109delly @Rh&A, MaalsuR| WI f[US!&} | THE gene was
of “equal lysate volunmes from sat es of both

1solged hy dgeg@ng]gﬂhfﬁfﬂlﬂ angd thimnﬁt%gﬂa@g@mlabﬁ)n g]opyd intg, ghe Ncol and

YA A ety Rl S s,

trankFméd 1t61JM10D. 3A gfsi.’u%Sclor& ¥s ghhsforafediB2B0560GI21EE3) cells
PCTI US2005/ 001549, Exanpl e 2: Expression of human

(Noyagephtq t§stipexepessiSPasm O oni ng of Human

ganma- I nterferon Human gamma interferon (hu-ylFEN,
Genbank accessi on X13274) was an'pllfl ed from 5 a
Huhampamme\lgedeonurificeietr y (1 nvitrogen, Carlsbad, CA,

e

buffeeC(Sﬂhhlvﬁlpbtaysﬂnﬁl\bhdspl@ﬁt@ npHig7.ascontaining 50 mM NaCl, 10 mM EDTA

-Tyr-Cys-d n- Asp-Pro PW.&x t .
(et}glene@iglgg}/etqqafqﬂceam Paé@gn aﬁer?—ﬁgﬁé é? | ]E]isﬂeg %é{,l%ﬁ%t gpnngﬁeld,
NI, VESA £ 110 R A PMBFOph B8y 1RERG s IR Quvhad, VataPspdminieer P-7626, Sigma, St.
Louis, MO), 1mM dithiothreitol (catalog number D-0632, Sigma), and 1 mM benzamidine

(catalog number B-6506, Sigma)) at a ratio of about 1 gram cell paste per 2 mL lysis buffer.
Cells were broken by three passages through a microfluidizer (model 110Y, Microfluidics
Corporation, Newton, MA, USA). Cell debris and unbroken cells were removed by
centrifugation (for 60 min at 23,708 x g and 4°C using a Beckman Coulter centrifuge; model
JA 25.50, Beckman Coulter, Inc., Fullerton, CA, USA). The resulting supernatant (cell-free
extracts) was clarified by adding 10% w/v diatomaceous earth (Celite product, World
Minerals, Inc., Goleta, CA, USA) and passing the result through a paper filter (Whatman 1,
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sequence was confirnmed. The hu-yl FN gene was exci sed

fromthe TOPO vector with Spel 10 and Xhol restriction
weowynewiand cloned into the same sites of pMYEIB0S2003/001549

a separate reaction, hu-7IFN was anmplified such that

Afl111 and Xhol sites flanked that codi ng sequence.

The resulting fragnment was cloned into the TOPO TA

vect or (InV|tro en andtransforrre |nto chemc 1y
catalp(gnﬁ@p it 1 %(? gapgr gL g)ne %,\,wnh vacuum
ﬁltrH . The gene was i sol ated by d| gesting W|th AFLITI

"Xhol (New Engl and Biol abs), cloned into the Ncol
an d:laﬂiedmﬂl stiags wefe @ﬁzdltpra B Roemageld,S mmhmmtomphy column of

eSS TR o BB Rr SR0 aphbAl KRR bomoer 17

070990 ABleZshafB3jos€iendes Plédmmg,em UBA) Qqﬁlhﬁﬁlted in buffer A, at a flow
expression. Human ganma-|lnterferon Purijfication 20

ratepof Q  FLémin- Eh%e@nmsmﬁqwf Byt /e Stasin o VoYl ERES S 7.8 (ie. N-(2-
f
hydfpoti? gll)ﬁﬁ]gra ifie %?%ﬁﬁﬁ%uﬁﬂmbya%k? alfrﬁilﬁnf’ﬁﬁer( §<,Qer[{Mc cat?Ll(c))g number

con
BP-3\0- EOH)ASOIQM Nleén]emMaEﬁ)'lﬁAt end 8Q2% Slelauladl,dedaatalogglumber 71289,

SiER A e APk LBrSA TR Ly QPR R RPIRr PG, cotub volumes

(colﬁﬁ;hax‘dh@n@m miP) afes ASiginR colbinn vdlames of Mufer Aﬁ%htammg 0.4M
dithiothreitol (catal og nunber_ D 0632,  Signpg),
NaCrhviTibe 59 &mndmefugher(d@éﬁlamgbwb@?g BBt 0. ér%)“) f M NgClin the

sam%%#.xf fer &fa ﬂ’&@i"atte ) Bﬁ%ﬁaf&r aREST & PESurdn VblunYe}! Fractions containing

I's were oken by three passages through a
purwﬂlﬁﬁqf\lvupdhgepoc(lqbdgd dm]yzvd apdinstofX B @%\osphate-buffered saline, pH

gr.at debris an
72\ b Ackon PERR o i fgﬁ%%’ﬁ%\?éﬁ%wt%‘ﬁ?t e sﬁY%’P& ulggiltration
merbianat ca@@g7 @s. 1(3722«’:1%114@1114%&% Bkdﬁﬁ@km BOM), ttRén frozen in liquid
centrifuge: nodel JA 25.5 eckman Coul ter, Inc.
nitregen| apd stored atRO°@WSA) . The resul ting supernat ant
(cell-free 30 extracts) was clarified by adding 10%
w v di atomaceous earth (Celite product, Wrld
ExpVbsORh & Blumbi o;/znzefg‘@mtzaﬂ e aﬁﬁﬁ)ﬂ@%’sc@@ss' ng the
result throu a paper filter (Whatman 1, 57 WO
2065@@99113&%@11 iSpeds¢adomBrgerciely ényo@nnmmn of E. colz expressing

1 150,
the Jif N R LHF P ERORESLr AP TR LR b Rep BBl apagtive form.

In GO& togfodiRe %@re@oﬁﬁh&ntlﬁblﬁaeﬁﬁ&i&ﬁﬁ TR pHaRYacealisihgoddient, the
SP- Sephar ose FAST FLOW (6% cross-1|inked agarose_ bea
intepfigrazr st be aeadvsgeda iebdilized, refolipdoand thopmpusfigdn All these unit
or FHEETERTY © 35 Aol GRB P ! Hhbtn sicen cDA
11br6@l’ma'saisbcil ada edmpdutt fte amplifjethe yHXVDNEPEShoyttthe n@iveisighal sequence
(2- .hydroxyeth |)Jp| perazi ne) N - (2- et hanesu] f oni c
andaelpas mtf)r%nff#r RErP-SeyRTGerT CXPIEEYAR GO ér fiuorescens construct

progﬁ:eglgﬁ&o@ TEN N njglgﬁn% %’1’3&5&1’2& 1%&%% e%%g%eé&féhu ®DS-PAGE and

Wedkiresnalyzad ofi golub]&eandoinwinblwafsacmnm gitbwithat tBe amijmrltm of the protein
vol unes . . . .
(95%) is present in the soluble fraction. Figure 1 shows that hu-y-IFN purified from the

soluble fraction of P. fluorescens samples displays activity comparable to a commercially
available standard. Figure 5 and Table 9 show a comparison of expression of y-IFN between

E. coli and P. fluorescens expression systems.
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10 (colum volunme = 108 nL) buffer A and 5 col umm

vol unmes of buffer A containing 0.4M NaC . The col um
wowmsheviher devel oped by applying a gradi ent BET/0S200301549

tol MNaCd in the sanme buffer at a flowrate of 2

m./mn for a total of 7 columm volunes. Fractions

containing pure |FN-y were then pool ed and dial yzed

agai nst 1X PBS (phosphate-buffered saline, pH 7.2) at
TabkQ: yRFN ﬁrrnemmommwyr(’éctoeq#aw tqlBSﬁatanerda,tl on (using

a Vl\/Qﬂ Lller'F|J_fra+inn 172799

fromMIllipore —Bedf Eﬁofnncilugkapﬁl%i%b&iﬁzgm : nLo’}?fEc
Fermleﬁt?ltmommr(hﬁpn and 971’9“ ed _at Rﬂ(‘ SE\LDT essi on of 6

Maxh&Ehtitre (F/B) f er dn_in 39 coli _and P4¥ | uorestens Hudsh

Drybiombaesr(®A)on i s produedd comperci al Y0 by ferent at i ded

hGHbidmasqewhnWpr e3si ng~1720 the y-1FN4gene. The prot e0a5

IS expressed cytoplasmcally in an insol uble and
inactive form In order to produce the reconbi nant
Asswffﬁ@mfﬁgﬂém&éf"éﬁﬁeéﬂ #Ag@iyhar maceut i cal ingredient,

t h% ell fi Cﬁgraglﬁ Jﬂ&ﬁgmsﬁel? ]pflse gﬁiﬁ%ﬁ%@ oS @cithb] bﬁc? gncephalomyocarditis

refo en puril ese un
virue ECMY p natalagae goeafﬂl yZQBj whe clnismecbffrogwbls Angdigey Fype Culture

ot BB, YD TR PLBS Rttt B g psen

Med@ LSt el IR BRIEH, Me&ﬁt@clﬁl@éiﬂoﬁ nva, BsAolitharads Retal bovine serum
fl uorescens exgressn on vectors. P. fluorescens

(GilwonBwvittagen, Garlsbad €4, URRLat 87 °6/1F¥NChkot ei n during a
t | 20L f [ ti DS- PA
: Ellf}%raﬁc'ﬁg’htg| ggnﬁ?da tshI O e%%n égsgxgdg It g'nlgeazl':w%ﬁ] Cinhlbltlon assay as

fracti

preAB&Y tdeadritehe(TAR @RS W(1947)t e l@mph@?dzibs &%%tebﬁrons A Practical
present_in the soluble fraction. ure 1

t
Armroncg MNCIaRs ol fsdsch (THo Frasgl bl GAIpich EREBAS T BRERY, HeLa cells
welfelsH&feﬁsiﬁ QI%- v?fglg%lgl%n%'r %@At§¥§3 @@tlb‘:;ﬂ)ér%véip NRaEADA ﬁo{u@ rified hu-

conmerci ally avai 'e standar Figure 5 and Table
vIFR isblated afran i gfisestenst, o@Xpredisicoombinayt- in-NEDe (e R&B. Systems,

MitsGeRlGoYR VST MES 2065] SORBUGTE YEbT & &: 00T P-ROS fe per well. After
preﬂ‘lglF%Eé ld Qs SHABRLYIEN fRPRal0ae 'E@l\@@/éva%taﬁﬂg@ﬁld@rylﬁg dllutlons to

uorescens P /Ec Fermentatino Tine (hr)
setsof tdplicatEwslls.i | tTrhe c:(eﬂgme)e Bicgbatedbfor. S5daysy gitdyi whiak gelé VIablhty was

-22 .100. 4.5 ( 177450
megshrop, AR dAmfa | REURPAFOR. ALy 1Y COpRip ngtgmi s Bbosyuridine
incé®6iadion Hedtdosed |n§ (1 6412209 RéRh Mo]@éﬂlarZBlcﬂ;hdmlcals Indianapolis, IN,
encephal onyocarditis_ 5 virus cat al ogue no.

USKR- Ronfp atpeppresprdadsabgobress Ltnﬁé At T8 i 8 5pRRAnes, Fislipg from the
prelgéralk%agl égéhl’{)ébrg@ i elsé‘fsactl é?dn"ﬁhg (&f) ksyyer e mai nt ai ned

Essen

Example 3: Expression of hGH in the Cytoplasm

Primers were designed to amplify human growth hormone (hGH) from human cDNA
libraries. For this study, hGH was amplified using AmpliTaq polymerase (Perkin Elmer)
according to the manufacturer’s protocol, using the above plasmid as template and primers
ELVIrev and hgh-sig, with a PCR cycling profile of 95°C 2 minutes (95°C 60 seconds 42°C
120 seconds 72°C 3 minutes) 25X. The resulting product was purified using Wizard PCR
DNA purification kit (Promega), digested with Spel and Xhol restriction enzymes (New
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Medi um (Cel | gro EMEM Medi atech, Herdon, VA, USA) with
10% fetal bovine serum (G bco, Invitrogen, Carl sbad,
WE2005088)3 at 37C/ 5% C02 The activity of puri fP@OUS2005/001549
hu-yl FN was assayed using a viral inhibition assay as
10 previously described (JA Lews (1987) in
Lynphoki nes and Interferon: A Practical Approach M
Clenens et al. (eds.) (IRL Press Ltd, Oxford,
Englemd|Binkips) #d; doneﬂl intdetba S@l@ﬁ |sges v;fépMYéélé@édsqerﬁlaure 3). A mutation

RO AT T e e —
repéfingEthe PR aficeElOnthE ﬁﬁfdédﬂ%ls— yl FN (from R&D Syst ens,

M nneapolis, M\, USA), was added to triplicate vvells
PnnéﬁTSBsedGOG nghGHl. 05 ng per wel|l. After 15 preincubating

hGIIITé{:gyCS' '%&%%A?gM@@%?CMTm@@@Qg@WCCCTT

sets triplicate wells

HGEE o o 15@1 Vvl G@@A@aﬁg TErrEcERACCATICCCTT

Slgcﬁm SAt @ (h(f'L'l deoyxvuridin

ELYHetor pd r%@A@M%@Tég%Aﬁ@Gq%@z”&Cmﬁ?Tr@éF@@@FJFCCGGA

Bi oche 1Q§I§C lndianapolis, |N, LISA) Results_are

EL¥ley s SediGASABRSEASTEATIAGAAGEEACHEAGECERSEO ance

resulting fromthe 20 presences of a greater nunber

ol actl dividing (live) cells. Exanple 3:
P”rggfﬂf’%g)ﬁaﬁof hGH in the Cytoplasm Priners were

despIiean D@mmfaﬂnbﬁm@vmﬂ Wa@\p'hﬁﬁEthrBﬁntﬁe (uﬁbGl'd)alé‘ frédTon of E. coli

human c libraries. For this stud

andgftnfhiorgseqns Gekls i ithrhe P?chatlwh%@}%@l{fhﬁ Ak fi%utmﬂ@egl)adlent from 0 to
0.sRAERIU AL Pinl iR TRA A HEel stg,?pwt ocol , using the

ove p ashi d ‘as tenpl ate and imers 25 ELVIrev and
hgh sig, with a PCR cycling proflle of 95C 2 m nutes

95C 60.,seconds 72C 3 m nutes) 25X
ExpR LU Thg DB G Bt P, B ARRTISEW 2ard POR
DNATHRUSDIN ACeHcbdifig hrinat BE R Rrmott 9@s aplified frobpe humad pituitary
Xhol restriction enzynmes (New 59 WO 2005/ 069913 i
DXt THbyspo 0B @atveD seqrpiiing S¥nE; s7WBR%C M3 BmeNed ¢t gn N-terminal

metgnib%l AlFs Shﬁgﬁﬁe&fd G803 rkE6&s Hod %ﬁ:r(ﬁ)lal éxﬂﬂ:’gsﬁ;n' olfbr E. coli
anplifie

ound int d hGH was corrected by using t
explncg;bwa; @EQIBTASWW opitainikg Her kGHagahe waspeasiarged hetOPEPZI(DE3)

Wh]ﬁ cI onl n %%-Tig ]Prl mer s used to cl té(l_jﬁl—l‘ otion. P.

ﬂuo‘}«Zs@eMGbk ression studles were carried out in the MB214 strain, which contains an
AGAGAACT AGT AAAAAGGAGAAAT CCATGT TCCCAACCATTCCCT T,
mtegraégcb}apl gerrectasenirgiepprgseiop | fxanp dhe Ptac promoter. Both expression systems

were AAAAAF AL FAAMIHCRAECAGRAFAGRCES A 0, %escens ®H

outperformed E. coli (EC) in the amount of protein produced per gram of dry biomass (1.6X

as much).

Table 10: hGH fermentation summary (*compared to BSA standards)

E. coli P. fluorescens Pf/Ec
Fermentatino Time (hr) 7-9 55 6
Max hGH titre (*g/L) 2.6 (23%cv) 7.3 (5%cv) 3
Dry biomass (g/L) 37 66 2
hGH/biomass (Yow/w) 7 11 1.6
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ELVI rev AGAGACTCGAGICATTAGAAGCCACAGCTGCCCTCCAC 5

Purification of hGH Fol |l owi ng 20L fernentati on, hGH was
w@ushé®m from the insoluble fraction of E.  cobCT/Us2eds/001549

P. fluorescens cells, with the exception that during

DEAE FF elution a gradient fromO to 0.5M NaCl was

used in place of a 0.25M NaCl step. 10 Expression of

human growth hornone in E. coli vs. P. fluorescens.
Celhfr?@tlermmn@né @@&@Aﬁ@mbgm}ww thmhﬁim fomad amﬂa ihbaldble fraction
mn béﬁéc o o gnzﬁ(%lsé%}ei ce” nsm‘glgr R (a“m %&V% more hGH monomer

was Wutifiedrifioal P fhedracens, nenipatedad @, ROES @lpitdh Qiffétence of only 1.6X in
ucts for m¢rohial expression. For E. coli 15

Pf°“°§§3r°é’r§§‘i“6hpeﬂgf?én pEIYDIBEEor cont ai ning the hGH gene
TabNA3 : A drpsis6f geﬂ% P Bhoh ({%E' coltMHAB) ﬁ?%s@%r)és_' an

integrated T vrrer ase necessar

1.62tk 1K pottion afiP. flRoresténsavrtmieng rieGH essi on st udi €s Wer e

carri ed oyWétrBibhesBitt4) $ Pudified Mibxiobierc@i) i Pigriffd Dimer (mg)

Solubld egr at ed nlisigédal gene to comA ol expression T[QE the

LipilB&raet ONDNehe d&eétBq eXpr egsion SYSTENs ~WETE Evatuated

Llplﬁflnmléu Fe2 oIgEETati on s qhgs /—anuwn T Tabje 10

’
— [ |nthg

uor es enS \I"I_) 26—out CI Fornmed—E—col c=o—th e

unt . of e er—gram-of—dry—bi-onass
I-S'EEY'J’\‘}”’%"OO et ’cm?&’tlﬂlﬂgfﬁjb tion sunmary
Solup r.nmmredmlml‘[fﬂ A_st andardé\)AF coli P uyoredi¥éns P

LEn =~ e =4

Lipid Extraef . L Noge deiscted 1o (hi)y- 7-9 55 6 Max hCH-titre

Lipig {pyolyble §33.930¢v) 7.3 (50800 3 Dry bi onasy B3 66 2

hGH bi omass (%W w 7 11 1. 60 WO 20057 069913
PCTI US2005/ 001549 Cell fractionation and SlDSL”PAGE
s show that hG4dis found in the insol uble
Ex‘"f’P 56’%/ ?%ﬁresf’ﬁ” roreiny frdeilstiplgswt ens (Figure 4).
Chardiepltdtsdn Skécreﬂ&P %&J@e}ﬁb’é’s 7X more hGH nonomer  was
purified fromP. uorescens conpared to E. coli,
deSsudenenag WP@S@% ée@‘ﬁﬁ@mﬂgnai peptiden weper dlb‘e)vnred by formation and

expr&%ﬁgl{ﬁtdg?d:ﬁgg %‘h %rhg%é) Epthﬁ atlgldig n%?s?slue&c gelz%xFlF %’é ifgsmns and are

descxfﬂbétsﬂones@e migtail in GZSlAﬁﬁhdaUBh)Nol ®0vV996,807, fﬁlkaN@S@lﬁBér 22,2004, Six
Purified Mononer (mg)

~ of th?,u)mr?ﬁs% o%wefe;%\)'ther c aracteng%ts follows.

The cleavage site for the signal sequences for the secreted genes identified as phoA
fusions was deduced by comparison to homolgous proteins from other Pseudomonads, by the
SPScan program (Menne et al, 2000). The cleavage site of the putative lipoprotein was
deduced by comparison to signal peptidase II motifs; signal peptidase II specifically cleaves
the signal sequences of lipoproteins. All six of the signal peptides were analyzed using
SignalP (a software program for analysis of putative signal peptides; available from the
Center for Biological Sequence Analysis of the Technical University of Denmark, at
http://www.cbs.dtu.dklservices/SignalP/.) Also see, Nielson et al. (1997) Protein Engineering
10:1-6. In some cases, a supplementary source was used to further characterize the identity of
the signal peptide. This information is present in Table 12.

Table 12. Identities of Secretion Signal Peptides
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Sol uble m nimal NA NA Lipid Extract None detected --

Li id Insoluble 62.2-63.1 1483 346 1.5-1.6 L portion
W®25/06013 cont ai ni ng rh-GH Sol ubl e mi ni mal NAPCWEXUS2005/001549
Li pid Extract None detected -- -- Lipid Insoluble 35.0

200 333 Exanple 4: Expression of Proteins in the
Peri pl asm Characteri zation of Secretion Signal
Peptides 10 Pseudononas fl uorescens secretion signal

Idenigzpt | des wer e HPwetimeckmiholAcid Bequehéeon and expressi on

Putatifve al kadrinne Bhpbpdiagsaee ThphaMhlacwdding vae %ﬁD&ﬁGEE&BmeCAIa
preci¥fr, fQigEONS anfdGRY @ln AlegRyiAlked in nore detail in U'S

PutafiRB! | C38HogBhabtid} Ly h0ysTEE 1 el MEATNATE EE@TFJThfI‘he V0% Ala Gly

bindRigproRin t he expressed fusions were furth

Puta(n% h%ﬂng gtrq G :;rc dghefﬁfa ﬁ%\imsl y éi i|r;fe !aegﬁ\é 3 zg U ?8 8 ﬁﬁ FF%éTaa%er Gly

heA 6 I‘Al d by _conmnarison tao

Putgiixe| g&&g zﬁ e Ly Arrd efﬂs\éﬂa\éﬁ%la&seuw\{a%eu Leu Ser

lipo (I\/hnne et al 2000).  The cleavage site
Putagjve He}’spmga@ p Gl epFwtlesdyadhe Leebeae Ad Bla Al Sesiit Ala
binding ppigithl _pept | Riester Ala Bt AldvletsAlgnal pept i dase ||

Putagiye &Ly dinding| Mat/Bs Arg Asp AbgAsd LeehyeTiueSer &feu Leu Arg Gly Leu
protéinpopr ot ei ns. ATlr IduxTlaf LévhkewsSgriadu PROLECES WY Bro Ala Ala His
anal yzed usi ngj Sépi gnal P (a software program for

anal ysi s of putative signal peptrdes; available from
the 20 Center for Biological Sequence Analysis of the
Westese apalvsat of e phaLfisipn protpis rmdekectﬁtswn proteins

N 3P, S I WAL B R, Ry 3g wps wi

Ni el son et al
antilyplyeo ebkegls: pleosphatst ene narauegt OBtor cﬂﬂztumsseptﬁraéd b9 céntfifugtion into a

t.h Thi
whofe TR (P SEhperlaspang m ol o it Bacton. Of v strain
for WHRRAttht is@S oI inS@G6:L 128 HeRirmfRY, ?&Ht qu?aﬁve @&m‘ﬁp putative phosphate
2005/ 069913 PCTI US2005/ 001549 | den Put ati ve Am n

bindigpg mo@@q pelgtee pimpéqsm@hmrpﬁqm@, p_lyaj,lvg (189 binpng pretgin) produced
.

40 kQISméHGg tham pivictel, and\loae ettatfrer LRRATYEIm lhlnﬁhﬂ’g profdiy) produced a
bi ngdi ot ei ut at i zurin Phe Ala Lys Leu Val
pmt?f\flgg‘{}glgo § aé{}: E@Bp’ieﬁlﬂc u Ala Ser dy dn Len Leu
Al Broteins were separated by SDS-PAGE and were transferred to mnitrocellulose
membrane at 40 V for one hour using the Xcell SureLockTM Mini-Cell and XCell II TM Blot
Module (Invitrogen). Western experiments were performed using the instruction provided

from SuperSignal West HisProbeTM Kit (Pierce).

Construction, Expression, and Characterization of a pbp-hGH Fusion

The P. fluorescens phosphate binding protein secretion leader was fused to the N-
terminus of the mature domain of the human growth hormone (hGH) gene and tested for
expression and secretion.

The pbp signal-sequence coding region was PCR amplified from a clone of the P.
fluorescens  pbp signal sequence  as template, using  sig_pbp for

(gotctagaggaggtaactiatgaaactgaaacg) and pbp_hgh  (gggaatggttgggaaggccaccgegtigec)
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Putative periplasmc Ile Lys Arg Asn Leu Len Val Met

Gy Len Ala Val Leu Lou Ser |ipoprotein B precursor
wWea0a0699€3 Lys- Arg-On A n Asn Tyr Lys Lys Phe REUUE®N5/001549

Ala Ala Ala Val Ser Met Ala binding protein Phe Ser

Ala Thr Ala Met Ala Putative Fe(lll) binding Met Ile

Arg Asp Asn Arg Leu Lys Thr Ser Len Leu Arg Ay Leu

protein Thr Leu Thr Leu Lou Ser Leu Thr Lou Len Ser
prinpgsp th¢n gal-purifies.  Jdis vesslted in amedugtion off art bhgqnhmlféotlde fragment

f t T
conté\%{gitgﬁg? B%’Ig tél%*g%‘ls p e%)ﬁd% r%%){%g%nrﬁlstﬂg\e ad1i n%geg]&%ic%:for &@g] eepﬁ OF the mature
domainafh&iFk Wi t h anti body to al kal i ne phosphat ase was

carri out cul tures separat ed by centrifugation
ot BN o gt MR b Wi {rEApE8 st Bl iBed from a human

pitu@@y PSR APGrP qeldmdchee P9¥ Pt A agi Ronum% Tifers  ELVIfor

strains for which the site of insertio
(agag@c@gt@amggaga@qtpca([gggtaaaggmc%acgtm) put at [ vemphosphat e ELVIrev

(aga R 08 B Eolleao PULALLNS, BEIGALER TG LPOPLOLEA brBY the mature

dompinatfeiGH, czfndtdikﬁledﬁﬁﬁmcslme/s ansthel) q:ox{rﬁhlg 9DUW24U@)T EThe mature
40 kD smal | er than

t d d rot ein about
hGH), Gy B SPGRE. (R aIENEge0. AresE PR 1Ebp_hih reveom
(gcc%c@&@té@cc@é&ﬁ’é&%c@) 10 pptein Ufey 20 kDé%%E%& gtcattagaage

predi cted. Proteins were separat ed by
CaCﬁgﬁé"‘\%’P@*ﬂ‘%ﬁMS‘ﬁ@D stheh purifigd wsk éltﬂatﬂb@ecolummd)@namgaﬂie) 40 remove

primed 4 A D SRl X6 SLk. B SLock MM al Cell e som

fusum),( pler iwe PCR wectomewber dfﬁiﬁblhléﬂ Bgl bhelifies ta%/léiﬁ A sig _pbp for and
provid nal __West Hi sProbeT

o BB 5 L R S TS IS i s
Stra b as h‘&f\ﬂezﬁe"sirféﬂoﬂ H%e&@dp Wtﬂth%a’f Y Kol B 1 %ated to c}eghocfghorylated

uorescens p osphate bi nd I ng proteln secretion

PD%EZGPQQMSE@ tp HermypPR@Wni 323s1 W fplacing plt-bGH delenicontofl of the tac

porkE 4IRS 1605t SIS B G bl psce ot

tetR ¢othcydine e@nsﬁancmrmlgleﬂmi“he‘ ligioh miwas l@ﬂg?g&ngésdl ﬁﬁ{aﬂwlﬁ 101 pyrF
] nce as_te

Prod R e DD e H o 2o gpasi g b method

desch 96 e JONO 16538 GeRIhE LU 0
esczg%isafbgﬁggls BT Laaoaar aadsan pérg(%qrrelf sf‘% I}\ﬁpﬁresemed m (Figure 10)

and Giggure 4}); feseestivellyi s resulted in production of an

o PRI 5 RO, SRR MBS0 R0, FLARR s or e
expet:ﬂeé sivet for @rocdesedi andodnphéddssed (22.2 kDa and 24.5 kDa, respectively) were
detected by SDS-PAGE. About half of the protein was processed (indicating localization to
the periplasm), and of the processed about half was in the soluble fraction and half in the
insoluble fraction. Expression studies were scaled up to 20-L bioreactors. Densitometry of
the Coomassie-stained SDS-PAGE gels showed that 18% of the total hGH produced was
processed and soluble. The strain produced 3.2 g/L of all forms of hGH; processed and
soluble was 0.6 g/L.

Construction, Expression, and Characterization of pbp-scFv Fusion
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A eDNA encodi ng the human growth hornone was
PCR-anmplified froma human 5 pituitary eDNA |ibrary

w@ glosnéweh, Palo Alto CA) using primers ELVIf OPCT/US2005/001549
(agagaact agt aaaaaggagaaat ccat ggct acaggct cccggacgt cc)
and ELVIrev (agagactcgagtcattagaagccacagctgccctccac),
whi ch were designed to anplify only the mature donain
of hGH, and cloned into pMvCl 803/ Spel Xhol, formng

pPOA2A0@vd e Amindr scid hiial &BucnBs @nﬂkds{im@i Hifid@Ag protein (i.e.
1(5)DQ/\2400 usngg prinmers pbp_hgh revco
mclu

ige Metbgeaigtugert tor the spamteeaing deee einde rggl% §cBy gene (gal2) at the +2
at C e
aming BORUOALCAAMGAE. SRURRAE 8 BRCAUEHOS e RAFA0BRAORE Mobtars o be
procesmipmdlcapng sEEratioarto tlmpwplasmadﬂomnverpﬁmm neaetickotonth& Broth, in
t he. n tid t he usi.qn,
that Rrﬁﬁl‘géﬁg ‘%geé’%%o]ﬂs %ﬁé?@q% ltHEedS aézﬁlﬁl i YR g% El’smn to the
phoswai%lﬁﬂﬁ%ﬁb&eifnosﬁgrﬁﬂ sbqubretd_apBdaré B RAsiBYe Eprbdsidh d 12 é@?v in P.

i eces he expected 681 b fragnent was pur|f| e
ﬂuorefserst r Mitpreheasscgen signaldsed et therpmaing émmmwexmessm of gal2

g |igated to dephosphoryl at ed
SCFV%%/ %ﬁol'Spel to form pDOW 1323-10, placing
Clonipppf 6@f2 under control of the tac promoter in a vector
MYC 1803, .but w't y sel ect abl e
el RE R, PO pRe e ey &F FboF Qs et ARpezeI2SOE. rev

(ctgcmfgggéggeﬂsegcgﬁ)e wmaﬁtb&ﬁnma%rm;set tAhSEREREdf | gogauSOE for
proC lacf 1. Inserts were sequence

(aaccm&tga?é&qcewgt&%&b &Pd usiag ﬁ@laﬁﬁ@ PROCHG tho dﬁ%@rﬂsog@ﬁpbp secretion
8 1) c n
mgna??@%r le gﬂt erléyﬁt gurqregﬁieg) gﬁ%ﬂ%ﬁ&fﬁg gfr’ gﬁ 1511;H’o§1ué18'5t &R"ragment
contaha‘wﬁmmbp elgpal p‘lékmder asling sengenst (AD83amier EDBefot the 5f endsdf the gal2
1 %hg ES A:bask al e. I nduced bands of the
smgee%gt?ne Y% Ydcessed and unprocessed (22.2 kDa
aIrCR 4 voask Dperfdr@ﬁ@eatsin\gel gﬂmmr epbplehiesOBd R¥  and scFv2rev
SDS- PACE. About half of t rotein was processed

(acgegicgertaleatage &é%ﬂtg%&tzts?gacegczsgtﬁa@@peramm d5ig,  andgalfencoding
polyntubng ﬁ&@%@%ﬁgﬁ?@omlb%{ﬂu@@% OHD&O%EQP ?L ofyﬁeﬁéatﬁ@ fragment

i nsol ubl'e fraction
contagtingla € Dwenedagathed’and dfch@ @b signdrmuﬂc) asd the open reading frame

RESG Sj y of the Coonassi e-stai ned SDS- PAGE gel s
© ﬁaﬁaé‘ta“%g% 18% of the total hGH produced was
pmeﬁ@epkoamds seteiiirigied TA®oSE 1R bUasWae dsed. o3 agftém§ﬁte” DNA
fornms of hGH, processed and soluble was 0.6

i a IfEmE%ng@BuFﬁaF%‘?P USIRE r RFEEFTS rﬁlgm_Ma?frﬁlcﬁﬂ?"lzz%’tl &hls resulted in
prod&tlgll? R SChY1d H%bﬁ%rag@x?’en%ﬁ”zl%)ﬁ{%ogggali E SI g,%?ql}\;sg:@ to the gal2

/11111 5 4 9 e putative
codingsguene® of phosphate binding protein (i.e. including

sty kg éiﬁﬁaﬁo%fli"aﬁféﬁ&%&%%fa%%ﬂg%{tﬁa"%?%rh%la% a5 i prior to
the pizgRsdd duaegd sapdwht Gubee 18 .thelhe £HhigoakidsetIRNES? IPPEBA). The
resulttinog Pu%ion was cloned into the P. fluorescens vector pMYC1803 under control of the
Ptac promoter to produce plasmid and pPDOW1123 (pbp:gal2). The plasmid was transformed
into P. fluorescens strain MB 101 carrying plasmid pCNS51-lacl (described in U.S.

Application No. 10/994,138, filed November 19, 2004.
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processed, indicating secretion to the periplasm
Moreover, there is secretion to the broth, in 5 that
wpemses913vas detected in the cell free cul tur ePCT/US2005/001549
supernatant. Surprisingly, fusion to the phosphate
bi ndi ng protein signal sequence appears to inprove
expression of gal2 scFv in P. fluorescens. Wthout
the secretion signal fused at the am no term nus,
expression of gal2 scFv was not detectable. C oning
of Galt 10 PCR was perforned using priners sig_pbp for
Fi usGOJM\;@g PEHY ephpsrigrlSmiing protein signal sequence to gal2 scFy

E:gm&%g%g%g%%&gﬁ%%&@aé%@&u%gcecggg %JiSQ tc?l ars?n\é?er gl?ain antibody
geng and tegied firggaeior wabghetigin aming b tHen@iltareRupsrihibnt.
Tateh dl&% tfete .. fluorescens pb}F) secretion signal

a Zee&)'lsﬁ ted aégﬁl’ erdatiounmay (i oagared BPSdueandardsbf an

| -

-

ol i gonucl eot T de T ragngng,; conta np%% bp1sTgnat
. b o) " g - hao L' mc
O » eqgqueETriC CDhS mo—a e €1
FerRfont tom "ﬁilﬂ;,l i) JeaueTCg ¢ €08y L5 T O —ene

=) I'd <

O ¢

& ot S5eAb—ar—sekFv)
D éé'égrﬁar?ﬂg Efpkf“(gﬁc =) bQ:?‘ VBN florando(12)
Dry biom3ss ag8F i o (10 4

LV ZTCT

atg
hGHMamass (el e dobodfAnsecessedl d) ~ andldising A 1.5 (3)
gal | -encoding polynucleotide as tenplate. This

re t I [ ' nucl ept i, de fr n

Conyilestuil REGGkledGe e ity BN CPAK Gty JAGFeg s of the
exppapst sigkefoanuprobessaired preadicdgalr @0EDa 264 170RR) weRC@kdid via SDS-
PA 12‘t Rea tg on r.oq#ct_s re g)u i fied. About 15ng of

5 2R theBSlg Prrein Tl (datandiiskaym. o pression rdipacrere scaled up
to 208akih@fatiésl NYgdh| IPEP A aRAPsib @ﬁqv@é@fjth_ﬁpﬁ%%ﬁgﬁrit T8¢ fhe induced

resulted . in _prod’uctl on of a hucleic acid fra meﬁ't
protginip fqune it msodAe prgtsin fraetiosDS fused to the gal2

codk . LC . m,no,aci d of t

CP BRVERSHSRERs e IRSCREETELE e dBES Bl e oo
proteine fipetigrosen pbpgal2ageDOWIAP3naW ehtufe dnlgsit hef peimnme fractions

acid.of the gal2.scE The resulting fusion was
e e TR b o Tt Wi e i e pesotst Ridhrbowed the
presefddt dT@bluble gatPeproRRiraCc pronoter to produce plasmd and

pDOW 1123 (pbp: gal 2). The plasm d was transforned
i niksep! b‘PP’ﬁcﬂag?s%f@NSW asripelpted KRmI e celhextyaon gf plshakei flbsk experiment

; + ; ' ' . i caty No.
s e IR SHET s LR ol ., 3 .
Biol2030:51 3 6201 39PCTIHiUSkbibl wad 1ckihdl 16 bé a&liveFigaineyB-01atBGdase in an
ELI tati ve phosphate binding protein signal sequence to
8§f§“§tFV The phosphat e binding protein signa
sequence was fused to a single chain anti body gene
and tested for secretion to the periplasmand/or to
the culture supernatant. 5 Table 13: secreted Galt
fermentation summary (*conpared to BSA st andards)
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E. coli F. uorescens P /Ec Fernentation Tinme (hr) 8-9
50-70 8 Max hGH litre (* /L 1.6 (0.8 processed) 9.3
(25%v) 6(12) Dry biomass (/L) 18 (70) 4 hGH bi omass
%W w 8.9 (4.4 processed) 13 1.5 (3) The resulting
strains were tested first at the shake flask scale.
I nduced bands of the expected size for unprocessed
%%%1 ocessed gal2 (29kDa and 27kDa) were detected via
AGE in the insoluble protein fraction (data not
shown). Expression studies were scaled up 10 to 20L

];lr:r Kerﬂétﬁ%d %P Prcﬁg@}hé‘a recbitt A Em AR A 'Tpﬁ)téﬂ e fsdidahorde

Jorl I nduced proteinis found in the
4“0‘6Ycé”sp1ﬁ§f%¢i (fORPH¥P$on. The Western anal ysis al so
i ndi catetorhdhag a sehellridcesstic gad éncodingr esembinant t he

sol tﬁ%&ah%ﬂo@énﬁ‘ fracti on for pbp:gal2 (pDOM123).
rn ana

perip fractions epa
f rom gltowvamaq@e selt Wgﬂ@h@néw %&@310(”@?%&1%@ fﬁiﬁ e&@ﬂEWént
per inghasliak ploteis vrth thbecohbinphitesenadinfpraehibpesgalbzhe
ELF oeslé g?ﬂr 15?&1? s%g;%ienoarlqtsoglgie%in F}ﬂd %%re nstffé @Io?e fs eQHPe%J%@ at an
Q appereaddd-lpyRhoprODEawEation ek eqﬂl ‘Pfeﬁebh@%@f %@@@@P.fﬁ?@&% fhan
P. ¥t A ReRdrdhisAlunderboMBhrable BbMlitiond80: 117- 127 (1998) .
This anti body was found to be active agai nst
(3-gal actosidase in an ELISA assay. 20 65 CLAIMS: 1.
A. nEhémdthbonf Glaod Uclurtgeraompdgnisniating e neeaibisnpnenaikan
in .Ofe%gudor nonas fluorescens host cell conprising: 5
transtonning a host cell with a nucleic acid encoding
a reconbi nant manmmalian protein: grow ng the cel
gndeke sl bf Ohgnt hﬁCla&h RofurthEproassisiop sdfstantially purifying the

recoerr‘olln 1%Qtt1n ! él rotei n, wherein the
recOdI ANt anma gn protel nis present in the host
cell in a sol ubl e or insoluble form and wherein the

RI OTRd RelhSd BXRTyRT @aﬂm@‘l @B, Wikrdif eega®athila@y@bhmaralian protein
concentraﬁt gr}?cpT céve%n er litre of fernentation

r eabtF GRMR AT ©° rlpae{ha 61 organi sm under conparabl e
conditions. 2, The nmethod of Claim1, further

§0n’@ﬁé ﬁbt’ﬂgd b?éﬂy%tf IobGmt Mo 4,.861880h ﬂﬁ:%cofﬁfbﬁﬂéﬁ{ in@Mmalian protein

rotein.
P isa human peptlde

6. The method of any of Claims 1 to 5, wherein the recombinant mammalian protein

is expressed at least 5% of total cell protein.

7. The method of any of Claims 1 to 6, wherein the recombinant protein is produced

at a concentration of at least 10g/L.

8. The method of any of Claims 1 to 7, wherein the recombinant mammalian protein
has a mass of between at least about 1 kD and about 500 kD.

9. The method according to any of Claims 1 to 4, wherein the recombinant

mammalian protein is an antibody.

10. The method according to Claim 9, wherein said nucleic acid encoding the

antibody comprises at least two expression vectors.

66




10

15

20

25

30

35

3. The nmethod of Caiml or Claim2, further

conprising substantially purifying the reconbi nant
mammal i an protein. 4. The nethod of any of Clains | to
3, wherein the reconbi nant manmalian protein F 20 is
present in the cell in an active form 5. The nethod

of any of Clains | to 4, wherein the reconbi nant
mammal i an protein is a human peptide. 25 6. The

nmet hod of any of Clains | to 5 wherein the

i bcBhdiinatand ofvenordinigdn Caimot! 8) whergin sais ot lsas &Ho gPressignt

5% 9561;&9&91'1131’%@la'ﬁ1§ﬁ3%n?dt@r~cx&1on£ﬁ§ afi®h BRdn@proafdyer@fstron pair.
Clains 1 to 6, wherein the reconbi nant protein is
produced at a concentration of at least | Qy/L. 30 3.
TheThemhbthdd axfcoaimg tofClGhal lpwhdreinaaid, firstpsprapter-eiigon pair is an
recouhi abghyeen
T v R
acc@@@Wﬁ@‘ﬁB“& vefhahai ms Ito 4, wherein the

r econbi nant 35 mammal i an protein is an anti body. 10.
L3 et RESRE O G ST MG Sl B4 oD i e
expk@@gi@hm@é@ﬂﬁpbﬂmé6 11. The nethod of according to
Cam 10 wherein said at |east two expression

ri se f ir s ro [ a
b pPaTb e R arhb! G e s R AL BRGS0
ac cprodhiotey-ctsooChai farthr, CON?@S@ arfragaliaidors injtigtion region operably
Pr Oméeﬁ&o &%%ﬁ&l@i@ a&%‘eﬁcdd%)gaaﬁ antifg@ynogl obul i n |i ght

chain and sard second pronoter-cistron pair is an
i mmunogl obul i n heavy chain. 13. The nethod according

19, ChamsthdPaccukianeeth ICl4itvel 4, breindhairmshatidn frédatipn cégdm
are, o4 &?f%teﬁtdtra%@l?ﬁ%fal SRl ARBYitk add'secdfiEpRbRAG tron
any o al s

acc rd|n 13, wherein said first
or B%tond pronoter-cistron pair further conprises a
translation initiation region operabl y l'inked to the
cI el T. 064
%ﬁ gcz{cgor% ??nb%%mqﬁ V\%@ ?%nucge e gnélagensrﬁﬁtaﬁ y

. n| 011 atibaly frf@gleghcmm@mgdlé@a&ﬂ tw aqoaRte tranaﬁgp%al ngjiseAnd

St r eR@ENShdQn tiRay aﬁaklﬁﬁén&ﬂﬁg‘cs%M@ﬂ:s@ﬁ@ﬁ@écﬁlénﬁhﬁ gdshion,
pair. 20 16. A nethod according to Caim 10 wherein

said nucl eic acid encodes an anti body
17. The method according to Claim 16, wherein said at least two separate

translational units comprise a light chain and a heavy chain.

18. The method according to any of Claims 9 to 17, wherein said antibody is a single
chain antibody, a full chain antibody, or an antibody fragment selected from the
group consisting of Fab, Fab’, F(ab'),-leucine zipper, Fv, dsFv, and anti-CD18
antibody.

19. The method according to Claim 18, wherein said Fab fragment comprises a light

and a heavy chain fragment.

20. The method according to Claim 18 or Claim 19, wherein said Fab comprises an

antigen binding site.

21. The method according to any of Claims 9 to 20, wherein said antibody or
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or anti body fragnent conprising at |east two separate
translational units and further wherein the
translational units are expressed in sequentia
fashion. 17. The nethod according to Claim 16, wherein
said at |east two separate 25 translational units
conprise a light chain and a heavy chain. 18. The

cai tney BoayTe SouR BhoahEh iRl faddor AR

chaamibady.i body, or an anti body fragnent selected from
the group consisting of Fab, Fab', F(ab')2-1eucine

zipper, Fv, dsFy, and apti : 8 .30 antibody. 19..The
P Rtstb peiore 6 ey B s iy BERean G resfod Fathe

f r agnemtseciiming sesretioh sighl seqmakedo badeytibolgi n
fragnent. 35 20. The nethod according to Claim 18 or
Claim 19, wherejin said Fab conprises an antige

B3 ndhavgethpd accorting tp19ay AllAERp R ?fﬁlﬂtsaﬁaﬂmﬂg%ig further
C apgimprRed an Regioher ei n sai d antibody or 67 antibody
fragnent is a chineric anti body, human anti body or
humani zed antibody. 22. The net hod accordin to,an¥tl
af. Theamebodageerdg owhepkfiaingd @ Jehegnsadapabodyds a Tusion
compbicaes |inking a secretion signal sequence to said
ant1 body. 23. The nethod according to any of Clains 9
to 22, wherein said antibody further conprises an Fc
B &gA dlreudbronds fhiFhescerstchid doraprisirati migldioacghsncodinghai ns 9
10 23omWh&l:BLas péfiqant i body is a fusion protein. 25.
A Psedgononas fluroeseens cell conprising a nucleic
acid encoding a reconbinant human peptide. 15 26. The
eel Thedell G @ilain25, whtreinehdretdnsbinas ninhmpeptidd isreapressed.
peptide is expressed. 68
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