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WO 2005/ 069913 PCT/ US2005/ 001549 EXPRESSI ON OF
MAMVALI AN PROTEI NS | N PSEUDOVONAS FLUORESCENS

WREREREMNCE TO PRI OR APPLI CATI ONS Thi s appl i cat POTUS2005/001549
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

ExHRERCN R MBERL RN e TE R iy s s g vorescns

production of a reconbi nant manmalian protein by
expression in a Pseudononad, particularly in a
Pseudononas f| uoresgainee TOOPIDGNPPEICATIORS Pr ocess

I mproves production of mammalian protein expression

OV efhik A ati6x 1ASS | RHorisy 3¢ NS, PRAGHEROUND Ik ioHN0s. 60/564,798,
| NVENTI %bl\/bre than 325 m | lion_peagple worl dw de h

ve
entife¢ AExRIepen B Mamanalisnelrolsais moBseudrraendas HHEr 6 dr ﬁ’g@ April 22,
VRPSITES . SRRI.G % : ,
200 Q%n‘dm stTation fg ?‘S’b%ﬂ nsszgégl(?‘? }{SiEeg%? tﬁﬁgg gfdg?yewr’rgP%'
than 370 bi otech drug products and vacci nes currently
inclinical trials tHEOORHWNVENTIONM 200 di seases,
i ncl udi ng various cancers, Al zheinmer's disease, heart )
di sBasmventiabist @ procgsy for pmprevef gredycsion A{DSTegambinant mammalian
rthritis, |i.ke t { 1] I c
pm%ﬂ’er pg)ﬁ?ﬁe%sgglr% ﬁlgta alfsggdpotrn]bog‘g@’eg alﬁ%?igtlﬁgmc ?‘a? gi&cd gonas fuorescens
orgafien) CHle mycdsh@apoyeppotaition ofananmmalisapioyeipreapkessich over known
living cells inefficiently and at high cost. Due to
SXPIFEIORSEHC®Dst and 20 conplexity, there is a shortage
of manufacturing capacity for protein-based
t herapeuti cs. The Biskd¥ouRbGrORIEENVESIrIoN t 0 produce
products has a very long history. As early as 1897,

Buchiagy thdh 328VailReh bbaile SrozMiBde Bavler Besheliblpedopy YRagibre than 155
_are effective in converting sugar _into alcohol, . .
bioteghrfilogy drres @dpyasaxes 2pproved REythe dds tiopd) andhRg: Adginistration
(FOB). gﬂ aﬁhﬁl*oﬁ%gl%mré S Bln 358 %}&&ﬂ%ﬂ%k‘)ﬁ;ﬂ@t‘s $h@k&ecines currently in

production of penicillin via fernentation was
clirdezhi teiuls dtarghting mopgethah 02002 Bistdses,i imskdinigo mandfusf eangérgn Alzheimer's

._gen i,nt.o bact.eria were .first dey ped. i n the . oy
s RS ooy SRR GHEET e CReY By oGPk taditonal
smalEARIRLRAREaPARATER kiad BrePfrodivled tREH tlhsdicad Xhdrdichlegimitisis, proteins

the production_aof human insulin (Goeddel, et

| .
are nyyglly Pishiged olving colbdagificiepte apdiat bigh sae- Toug o the high cost and
cox%#‘lk%li% gﬁg{g %rshbﬁﬁ%rb?ngﬂhﬁcﬁﬁng Egﬁa'cﬁ? g(ﬁtﬂré{feﬁl-ﬂyé&g%@fa Sltics.

antibiotics, bioc ca and therapeutic
pr oThs ne:. ofHoiveshdal, cetle e bwdnemprodnes e afvanst long istary. As early as

rapeuti cal | seful WO 20054069913 . .
18R BRED BisF 1A P re eG4 TBBL oL e coiring sugar
intd Acaied] A8iding to0tht Peodubtidr tlieyrindpitridl bRergidalk @Bihg microorganisms. By

or gani sns used _to express_these exogenous pr.Qteins, .
theﬁﬁgﬂ%ﬂ%rsq-s@lwdeapi senieillpy ye é‘?rﬁ”‘eE%BP’é 3@ efeved. 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 b@spewtei ns yi el ded differ significantly froPeT/b8i005/001549
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
profeitls't8fbéeh R eRAM duR! inakigs phi, th MdMirthiifions 6P uYreAt Wiganisms used
tertiary structures of recombi nant eukaryotic
to eEprssEihpse, exva@ozéapmmg/ of these systens to produce
reconmbinant proteins in large 10 quantity is linmted.
ProfdRkiit LSRRl ProlREklre@lonons T epr esent the nost
nifi1cant erences bet ween prokaryotic and
eukAltyamgh cqutmaéu erpEsgsions systmm  #2e okfieny otsed t@u pmduce recombinant

bact.er| ha e anvel e ar st ur
e ks WEi Y ShY taFRs e el sBtEEY Bod fhefy original
counterpirts €M gomualf iteisl aahilfsnge to teprddate ﬁie| eﬁk&&@ﬁi@ §@6ndary and tertiary
These nodlflcatlons i N many cases, . are necessary

strupBITesifhfe ra0lit FrETESERR iSHemht A fher %ﬁ@t%mfh#eoﬁhﬁ]euwgtw expression
sys{%}ﬁﬁrbui‘i,@ﬁ[& S ibetld % RAGHR thidecCHRIERRI RRiary ¥7IcBIEs of recombinant

produce a protein wth the correct” primary structure,
eukatyotip rpmt@m thepapeoity od thess tsystems trs proidiiemescoybineuli protedns in large
mwggl ﬁ grefore of ten nonfunctional. Conmon
q di'f |ons i ncl ude disulfide bond formation,

gl ymsyrbmatmal andifjdatdbnsorepreaent! tht itAdkt significant dlfferences between

sphor tion, and gamma-: car boxyl at al
Pm@mﬁy %@#ﬂ?@@mﬁp@tw GEREFF 9T | dPlf?éy‘&?ﬁd&“Sv éﬁfaam@ehave a very simply

cel Rk | sttbidre ﬁ"i’d: 58l neinbale BYRAEE %?ga%‘lle%y SHERRKAGNES, &l bYotdR is often
not properly glyco(%aate acetyl ate, acylate,

mogified ppfior if limtnsiallp prodyaedra Thenelyodjfieations ik ananyt dages, are necessary to

cor%egttfef P%)‘tldg éez{ h%lc}’lgliﬁh I'i}o%‘g n?igu a%léfé% ﬁ%%ﬂ fl%{t}{%gabactenal expression
systenss prammerapﬁotcﬁm wﬁt}gmea:‘onea préjatyrsedetuey, the prodgh @@ly not be post-

trarﬁ%&lgmlﬁ' %%Hh}er e {S(}hiﬂi L qr;)@aig]gﬁ}ar efa‘t%;l(gll nqu1ﬁcat1ons include

dlsﬁ’lﬁ'@& 8o forNRiGE @ﬁBsﬁE‘tﬁiﬁe hQ¥atfon, RERAEI) ?h@sfpﬁoﬁliaﬁ%ﬁ Nind gamma-
I n both prokaryotes and eukaryotes that ‘Tacilitate

carbeiydition, all obtwideh can sesuiate prqtﬂntfhhhraomwlqgicaé @ehwty Bactenal
I Ly
expr%gf&ﬁé?&%?sé géél%iat%g%%o\?&{cﬁgﬁ§f gﬁ) l)%lqts'? aggtglap a nﬁﬁﬁg sphorylate, or

eque
garﬁmhdanngylﬁteenkz&ymticypmfemggr egating into i nsol ubI e

Iexes he cha ones stabiljzes these
unf ?C(ﬂ%ﬂf 6@%e€tqo e§ M ({epl?ogg% ut I%e bands areedten formed in

thef lcirld &ﬂlﬁ?ﬁhﬁfl@ﬂ %hﬁ?edam Bldicdan gachbﬁy,pﬂie)‘é}@ﬁt | fGaturation and
chain to fold into its 30 correct conformation.

refplding\ie rusuallyapsanised so prdduee aptiveegulariofigeprofeinse| Molegnlgr chaperone

pro?egﬁgk e eﬂr% {lt; 1§1r 5‘% &ﬂ%) érp 5&%@? 0@168 ?aflhtate the folding of other

prolféﬁﬁ'd USané %@%&%uclﬁ’khdﬁieﬁfﬁs Wirifbidédior partialbx fulésispadypeptide chains

I | h wi del
areawtq%gﬁwlltﬁ 3—[ | C«gh a%(l(’,:(glﬁllét]])a ?@Q}%}%egagp%%ﬂtysggggg%egatmgem%/o insoluble

corﬁ’%l@)@éé(:t e Blﬂdlg% SOLthapkRnbd @BANSE Rese [ @Fbide@Pd1yMRblides, thereby
aracteri zed urther, scale-u

preventing incorrect folding or aggregatlon and al?owmg 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.



10

15

20

25

30

and harvesting is possible and cGW production is well
establ i shed. However, there are 5 significant
wo povseoidNS to the use of E. coli, which oftePCpUS085/001549
difficult to overconme, particularly when expressing
reconbi nant manmal i an proteins. Along with the
I i mtations described above, the high-level expression
reconmbi nant gene products in E. coli often results

Probl}gttslﬂWltm;ﬁhijﬂﬁeﬁ@oﬁ&’ﬁté?lstt ein of interest and its

sequent degradati on cellul ar proteases o

dep@ghﬂm]ﬂfl Felt 65 b dy F}é?amlo?/t Vidlsbt afeTopbnely Jisey Rfqiein expression

systEHlompro ctioﬂq}l 98 1sbﬁg)g§%ﬁswg radiehnfy &0 Bfhrhdteri2ql %&‘tﬁé‘r scale-up
odi‘es typi ca y nust exXtracted and renautred fo

andalgdrvastihy is podibie) atd wEMIh @r@bapmtsel well tebiteblgﬁhgd;eéiowever there are

B S8 90 TR0 WAL YR R UFER: o overome

ar@ihr B BEAB s sih € PaR Y Abiraht ﬁlﬁhﬁnﬁﬁﬂaﬁﬂéf@m by diluti on
pa Sone “of the fact%rs whi ch have been gested to b

| nvzeslovs vithnthe ﬂﬂmltaélpl@ﬁ\d%@éhﬁdf@ﬂﬁ%tth%hlgbﬁ%‘ieb a@fﬁﬁ@wfg‘ﬁcombman‘f
gene SlJluc ?;'ns:{?f?t Etgﬁl 8 ultgﬁn pcﬁ@?@'si%l 1?% bf %Bﬂ)@em of interest and its
T EREn col1 cytoplasm has a
subhftqghnﬂ degiadafon utélularopm)eapcse\oe ndépogitibor még |’too|10gtcally inactive
BEIETUIE S ST S ———
ext2@lelbidd tefauttdiD ERP&SIvith! ddaE ItARS and tdstpeﬂsapter thﬂelsromd Typical
ot her enzynes involved in in vivo folding
renptytasiononekeds dpvalyd aitennty ke ﬁ@sw%\ﬂm @gr@rg?@éncﬁonﬁf{%ﬁd denaturant,
and” &t\é %Qltat ROBOS: (j)f Wdéng ?qilﬁ'lﬂgﬁ eS@ltnb %‘P 110 faf:t%deHiGh have been
In ates due to elrr Fimted sol ubi |
suggsst@t wtabinyolsied uninplmabn bodypfortratise nfC&tdedh% hlghdoom PDHC&Q‘CT&UOH of

a.limted. availabili.t es h
Profeipmd ApdRcing Svign Ry %o‘i%ﬁactﬁ??ﬁg ?I ngql \é?oﬁlagmcﬁé a high level of
glutRfShe) PfdVefES RAmBYSH EMEsul S Bords; ISﬂCGfWSGﬂ%mlonal modlﬁcatlons
cerevisiae or Pichia pastoris, are also co

II“D use
which q@pdggr@@seﬁh@ﬁagqtﬁg SO i gygrpg%mglr%:tl% with chaperones and other
enz&t‘l‘%'é aiﬁ%(ﬁ%dzfrg in RV fcﬂ&ngoﬂﬁemﬁ?f&'ifa? SrQR-URHURY $ia28uIBHE or other
tively fast and 1 neXpensive conpared to other
covaldaa rbpads; CanﬁSm@IBpseds sggycgaslyatcé‘nﬁ)ldm@mt@gnedl@teggipe dariheir limited

sol%g&@t a3 p@ﬁgb& tah%)rrrr]g]t) ¥ ngoosilr}Bveﬁfg Star%; Lon ?% Iag %ﬁhﬁﬁé&l availability of

chd}pRFonBS tWHich @bst cBRAMdNBL Iedditocia fdimatiopodintiasion Bodies.0 t he
characteristics of the cell wall | nsect cell

ex peasiCEIreasjalt BYETHa FerapS SAKAFIOIRAcSETars g PF Ridtia astoris, ate
v QLRI IF&&E&‘ﬁe“ﬂz@d‘ id d
als§ %B?gf%ﬂﬁ;c\%%go ¥ 95%‘31}&@%1% p?g?% [ ﬁgtg{nh at a? e general | ypmVl ° 800
exmesion BYelsr auds hrat rebatmvelyy fasb dinfli imckneasive seppatedstopether eukaryotic
roduced and tracel | ul ar ex 0
cclptsroReTs By esonaodtRoonER il il ks fonal protein
mddsfidafbnR thepieth B8y Radirefoldng ngld hessttingaofdhespraletn cgm besa problem
generally chall engi Mammal i an cel | expression

du%%‘iléﬁhafa‘é?}tsﬁcsa%f%wg‘é’éuharrBt er ovary cells, are
of t 1% cUggd F)Fp%ssﬁ)ﬂ s&¥hsPhACAl sﬁ?f{easdsoéh afml'cﬁve but expensive,

sys em usSua produces correct rot ei ns
alternative as a proteln expression system. Correctly folded proteins 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
we@zxaosaecwil 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,

achibedpabhegee dt isl ots apraphys deacteriat andoyenst, #adsgsple-up is generally
water and plant surface environments. P. fluorescens

challepgingey i ensi vel y used in agricultural and industrial

Pr af8558%n ddNCxpedstign GOstems, Gudh by Chirfesé hemstpr oy tcelds) are often
of non-manmal i an i ndustrjal and agr| cul tur al ﬂ Ef"
usedu\f@n n@mnhk ipaeteiarpxpIeasion. d Ehis waden vspally Proqusss g%rgeg ¥ ﬂ@s@ proteins
W1th %Srﬁﬁmgcg d{ ?tdtlljﬁﬁlaﬁgl\{ @B&%@&@dns CQRL BY PRI cabe expressed

| ves or stereosel ective
extrméﬁﬁl@flysl Howw&rp densysegarns efmp'r @s@nmge IBaleerpoitbslawnend often not

acteri al cens n the md-1980's
feasg)rlﬁj apgt P@&elﬁ W%*owﬁéﬁl?ﬁtm ar&'p?) ?r S§§telgn on the
expression of the Bacillus thuringiensis toxinin P.
pse&JMm?&ms@émJWﬂsceag 1985 (" Cel | ul ar
enca tion _of biological pesticides"). Between

and’ s Aionad LHPEH NS afPTBAR RGP o%’c‘:‘?er? e§°mg’s°nWeWnp%th°gemc

saprﬁéhﬁég‘ﬁ{at CORRBRI B, watRi dndl plamdsuefacé keviragidnes| PUIfRlorescens are
use of P. fluorescens in (s)atent applicatjions on the
extqusiagﬂucua'ed rinpfgrisakipk pad|industyial pseqepses, mglu l%naommemaﬂy for the

& enz (1
oGBS  0 rAAEd HOAPPASHE Kot e
deri@&P RS IR rﬂm;frestcbmshaveEkeanphmd tof rqdacee nnwapmllan@ét Goptpgnination, as
directed.to th expreSS|o I na bact
T e
reco%nlﬁﬂéht Fasteris: }%?enﬁ% P.A0i&cEisOin the 294, 19805 dndSB8d 56 Airst patent
, 015; 5,610, 044; 622, 846; 5,643,774,
appﬁcaﬁﬁm @988 e@résﬁmn]_@',t}’le §aqges ngangzgngm_/pxgggl P. Flugresceyrn January

22, 19%39 “g%@ﬂ]alg é%% lgéltgon é? Gbg%lg%?laﬁggshgggss §4§@l§ve§% 219§88and 2004,

MybogeR,/ 1dter7 Dovd, KGO, S&Encdé 686\3&'@8343 Etheggonmgmes, capitalized on the

5,710, 031; 574, 731,.280:; 741 6 3 084 csins
carisiligel 9550 3: ggregpais B BRENOGIoRIBH b PRAGEITDFE pestcical
mse%ngﬁﬁ 348’ ncrlldaB3SxinS, dsl wefl 74}, on Gp é&ﬁc 4ébﬁc sequences and genetic

194; 6, 268, 549; 6 277, 625; 329 172

70;
malagul\amn tosenhpE expreptioe af these- h@?samr\m FPatgy qulcv@nS dirested to the

00/.29 2 4
ex%s’ﬁﬂl"%%ﬁ%‘@”%t g%g%&?g’t%qom 060ég3¢72€'350m%d/36o%s gatent Nos.
3,3%B%%/ DBBRI93, ANBRNI0O) SR, 50AD S9BVBRO295; 559@198/5@49:@94 5,622,846;

S ST a1 a0 0% oS TR S 83! 4, 160,010; 5:232,840;

5 29@,5@505 e5K;862; 3, b530013C T ammg: 65;622[841&9 5,638/7087 B642,898; 5,677,127,
entitl ed Arended Recombi n

5, OB OBUCE A e B 43,y Dk Onts Tl SAadase; S741883; 5,756,087;
T
5 7§€}gcr apkss, ?’e%o%f’g%g%? 5§§sf1]e$3%f a6 2081 %@S%PEJE‘ GAIS1R3; 6,117,670;

that “cah include at | east
6,180 @4 0re t6619d]104p US2 G40 ; e6,LTUO2D 8,30B8Mki Gy 761705 as well as PCT
Puﬁﬁlctaggr'ln oo MS/15761; WO 00129604, 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
w@e@dneidn of bovine interferon-a and interfePOnUS200$001549

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

Te N AGHe@ss, H003eDdve bk etaserddds ﬁl@@3EC’Enll’u‘tﬂ1bﬁChn No. 04/087864
CNer-ExpreSS|on of 10 Extrenozyne Ge

entitherh domanded Reermizinas &iejls ARGt %?@ﬁpﬁmn&gg(}? iy ofrf\ntiviral
Ageﬁ%@ fﬁedséx}a%& and Fheel Ae é}gs”ps“?ﬁ%glgﬁﬁ dSREBés teb@hbMant cells

tor escens, can be use s for the

thataf didtdeont lodst exd hetamiqgcms gereyenesding laedhemeking w8 cytakine and the
typically, an und r okar y.otes, euka
am R SSRGS JR 2SN 14 Bareliee AP JSHPSRRL 58 gpptication

denfonBRfeSRE rdméﬁcﬁﬁofﬁoaﬁl@hﬂwaﬁﬁaaaﬁd 1ﬁﬂeﬁbron39hﬁ H)ﬂit&)l@bcens
I scl oses that enzynmes can be derived from cert

extlb@mﬁjhlpal iTectnglngilessuerentlydgs seysml pgpding yﬁqee‘r‘,ﬂpp catlons 1n the area

or GO LT IR ALl SRS o

DowWpiG1bbal 2 Tecl2@lgiese nfilied | Bebriidrpwd 802008y oajmdtcil oﬁO@fsr—Expresswn of

Ext;g%{zl!yg)giﬁenggf »Ifq% o g};ﬂsnF aH.Egﬁﬂ%sg{lyagglgggﬁa&geganﬁescnbes an expression

sysfeﬁf‘ﬁla«;fﬁlﬂﬁ ﬁ)b&ld@ﬁﬁﬁéﬂss %{I_eSlﬁcE\ll}PPeﬂWﬂﬂ San bepesi 4s st tatls for the
P. fluorescens. ublication No. WO 04/Q0522]1 to
prodmﬁuo@ @b&rctrqr@@wmﬂ @gzs@ses oTHF1a GBS 5o bi@icaly incient, found. in

prog‘n o é@a o't&d#ﬁ:h@lr% %FD%%E% lg{%'éﬂvgﬁ)@ﬁtsn% brotozoa, algae and

rani ronoters from P.
moédesgamelﬁgrm and dishve [The pstenodiedlogea rigke nnpnmmaerbg derived from certain

variapts. and | e ants, t.he
xR BB 51 e PR S 05 B B ieoctr

Sy speMpublicarion 6 EWO 1§8/0854533%, Bé& Globlyb Teetiovgiss, ﬁled April 22,

descri bes the use of novel ribosomal _ 25 bin

2003 catitieth Ceow sk Bxidyptiasr ok Bentiden gpistibrna mﬂﬂocp 8 producing small
pe {dgé( % rg‘jnjllgl SfnliSrobial Lo V\Ftﬁd EXMBﬁcatarﬁaﬁ: ﬁfe’cﬁ@o@riﬁ Psdomonads,

ress”porcine g ornone i n several
quﬁ@ﬁnyfnﬂwwenzhudlng E. coli, P. fluorescens, and P.

2? % *’gﬁaﬁ@gﬁtggg\ﬁb%@@@gﬁ tP gll) Ltﬁ ‘ﬁgﬁeﬁ%nlhnoll%éseglﬁlﬂed “Benzoate

an® WMALE e t Bdieible OPlomoldis T prividas t noveh ®enssfer agsarmigragilate-inducible
bacterlaI}proteln P. fluorescens is nuch nore
a

progidtess tirae FayTugraseassnap Vel 56 mosAl 1Adem Prommefers: Seriapiygpd improved

PR JtcUBeS6R18 sGRbhs
e %Q% Tt %ﬂ%séﬁpg'?éﬁé‘ﬁlﬁgaﬂﬁ’éﬁ o R R 5613
PCT /IDJSZ(P%ﬁODTb54932,§éO d@o Morfsahtd Qo describes the use of novel ribosomal

bacteri al | ct osi.dase t
binding,Hies &° F‘ﬁﬁf“&e %Ssﬁ()ﬁbqqéjg 40 PR p{}%aﬁ € pr ogr g2 one example,
thd\@Hls RREILeABSl expressipocciny @duet heinodk i koteed] Rsganfsms, mcludmg E. coli,

comercial interest, a stron need r ns to
P. tfh@?@éﬁﬁblamit@ Brifapr Jhgcdatd @%éhato? n?lléercfﬁ?ﬁ”ﬁdgquSSGfﬁcwm at

expregrsnl?g {h%rkm@ﬁldhélﬂloﬁgw&ﬁ WopaltdBIE. &0 R Cbirast, 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
woremsmbg9an, in particul ar human, proteins thatPCEOSI965/001549
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
seveFAGRI har Hatetisily gerived @-gulichgidassihhe £, oalitehipare table 4 to tables 1
protelns It is a further object of the present
andZhvention to provi de i nproved processes for the
Pr Gied | piPre gé hdl KHan 2ME i tRf prb@RABR bP pRtei ARSI BB cial hierest, a
particul ar human, proteins. 1t is a further object of
strong] enepd e@emnSl hv entprove the pal@bnlme andapeddocnerd lovejaefl gegpmbinant
% rov&wgi% h ex ression |levels of soluble or
Ianﬁ 8PU 5 ian proteins. SUMVARY OF

THﬁ“thd‘if&W iON bt Jbpsst kwetne resenty givefitisihad pRsedsl anproasss for the
fluorescens. js a super.ior organismfor the @@oductloq
pro@yretip ebiRsPHAREn BB, I AYTFHALIRGTe BICAFING WabFAR bedselated and
I af n
p R o b B e
i neista further objediesf ﬂlezaeq@nbme@glomftomrg‘dd@ improved processes for the

i_an-.derjv rot ei
PrORSEGOR | Yo BLoRE PN AT ot TR e | G Cp SO s mmlian
prof@insf | uorescens transformed to produce reconbi nant

manmal i an, i nc| udi ng human,  proteins one
entibifi #rdfther oRIect Al %etnrﬁ?nbmwtwésmaprawge &gproypd processes for the
pro@JcﬁgH 6k figh %\)&E;médo?rﬂ)maﬂ[ Rbfinf1hA iR pErtlcflllai'Jﬁ)Jrﬁeﬁp ﬂﬁelns
gani sm’in rotein 1 s produced at a higher
| e\,Ie is @furtlzs objeat ef]theatrmnt peentiosl fo pevide trapsfpupedyprganisms that

tation r |
oy B comsarabieLS SR IHE RS fPls ol RylnE i ARlafEh proteins.
enbodi nent, the invention provides a process of
produci ng manmal i arSyMMaARY DE THB ISRVENTION| uor escens
organismin a batch culture which produces higher
anmdu mssbcf.bfn disatveied thetrPdeud@noral dinorescams rieapwpeﬁmg)rganism for the
atch onblnant E. .coli

OLE%am Sn% ? li teins, such
prodision OB e REURER DeFsws, b Torst e oD R
as 1@fonMiRhk BlibA bloteii® TBaYea Rnehée ﬂﬂ’dc&‘iféﬂ%é‘? tR@plek&it! |11Nanon prov1des a

refers to expression of reconbi nant proteln u5|§%
progessreofopegdaising  kpaerwinant anaemR cmalm agppRligheieriv oprotems in P.
ﬂuor Qg}%omﬂl ﬁdﬂﬁj}nn% ntlv%n{l@n éJl(?JsePt n§ ansfPled to produce
t he same fn I nducti on t i ons.

mm&ﬁﬁﬁﬂﬂ&bhmnﬂum@ntﬂmﬂnghmmmﬁpmﬁdmx |nclude usi ng the

vect o nd associated 5 re ulato
R e G Rf eGP RO AEES o fEneges @ memmalian
proEe%{ MRt Vlhﬁré%@%%%ﬁﬁsm iARehi6H e proRin [seprotieattli M higher level or
sequences arabl e conditions can al so include the

consenftipnpal cell/er mmélt@rfofcfémemaémﬁémcapn dhanyip e k. (feli organism under
con%)a%% %Qlllcﬁtl&%ndﬁ 'ygpﬁncﬁfi‘é} éh‘t%?hﬁl&ﬁ! %emtvgﬁlo%aﬁ%wdes 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.
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concentration of total cells per liter of reaction. In
one enbodi nent, the conditions also include total
WO paso6d9en ti mes (before neasurenent) that arePGI/DBE1085/001549
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@nparalle eduditiomnor substantidibt cpmptraile cpmd)ticmst ]bamculaﬂy refers to
be neasured . i.n P. fluoresc ns at a

CXPRFFIER O QB TR PrLeil AT ARG B SR oL atjeragional promoter

and"EBSsHRI RO ¥RA AN fefefNdidahiBMs, bid WlingCOBPAKR {nftal induction
percent age of “reconbi nant protein per total cel

congditionei ompaablectepditians ean1Brtbeniaslpdonsngthessams vestor and associated

regu]g u' rl%l&le?tg n%%]‘ﬁ&n rﬁlq ?tlng te&;{o ﬁﬁfh'a?cem&%d%ﬁ ateeﬁﬁlﬂagc?n sequences,

ensu 1 ONn
and drtgm Iod mqjhcwcgwaquames | Goﬁlpﬁxhhle rcoaditions camndlso iifctude the same total

i nve n_.provi des a process fo produci ng reconbi t
voligfe i 6o feE‘PB‘tt%tﬂ%mB?ﬁ“B‘r og‘ﬁmpﬁ@a %%Ong‘f 081 98 415 ancpide the same
conblRkiBR WENStaP CORNb& RPN Of rseligt.| 18 dnbemudaniss eﬂle conditions also
rotein. In one sub-enbodi ment, the process i ncl udes
inclyde ttalrindugtipy tipes |(b@fﬁ>mgn«tah@rem©ntb thet etersimilar qyrthe same. However, in

ano%arg? %gq'bggﬂent ttﬁc? Iﬁ{l&go%' t'ﬂa!es ca%gyahy 8%3 {ii?lg]o"ﬁ t yﬁ?%msm dSepemﬁcally,

U mani rovi
P. ﬂwiw'esdrsms' 1\m‘s anapﬁdny(ﬁoemﬁaased groath ﬁmazatreﬂMGzoizoinIﬂmm pglucing protein

nmhod t he roduct on of
ProgHRE! YR ot et i O Aot b Breatored o esr s ah @ time point at

whfeﬁ |2 doht call§ @Ra8rgely SIRhIVeORe %va?msl Jeas@s i Rbmipafale doRlitions is to
protein (%cp), or in particula 25 at | east greater

conppra thep PETSRtALE Of yrewuphingnt Prowin per, toial ¢eblagrotaing, The comparable
con%tlolng Ao &Pubt ¢ rg rxde%&aq rfxédd:!\ Yor! gr%w% Oqygt) Qcﬂa ? be adJusted to

I nant na n, 1nc I ng pro el ns
ensgaree)ptmmll pimldmtmmcfopﬁaesmimduai otrgamismpst opl as_m of the ceI I

e 0 etween 1 and 75 % ¢ or | art
SRR cBhodFiens dhe FERag map ey 2avheeEn O IBUs tebombinant
maﬁ‘ﬁna'liﬁﬁlgirotéiﬁ% C%Q)dh@iﬁ 11 pro@fitin 40907148 PesBéns BEMisny adsolating the
2005/ 069913 31 / US2005/ 001549 (iii) the production of

prodecsdrippivimt Imenment-embodimentutherryoensprineludse slestansialin gurifying the
pro?e{n? ncﬁx%'e%' 811111 t%@eeg}g 'irpﬁld%ﬁ%cpifroﬁg% %ﬁ]ln rotlefﬁt 31‘]15 "ﬁ[h%gmzed

bét ween or In parti
gr edhe nmtehaon aiqor provides ethg/ seodfch, fThoAdstemp,inadt leesisthe following
S%tc at least 20%tcp or nore; 5 (iv) the
empoMERE] on of reconbi nant manmal i an, incl udi ng huran,

@ ot eeProdufe@bn of Recomindhd Iﬁamﬂlahm lwdlﬂé Bemh®) fprétBis present in the
cell in a range of between 1 and 75 %tcp or in

par t Pelliineg rangg of kegweeng} angd & perpr tapl el protgindPafcmgpr in particular,

Ergfe ?gfé%ttg?&teﬁflaﬁ %?‘&i&é’%i}; %'tcﬁtlo% &> bt l%gs%’ltSE/PtcB,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

wWEespé®sim i n a range of between 1 and 75 % t cCPCDUS1005/001549
particular, at |east greater than approximtely 5%
tcp, 10%tcp, at least 15%tcp, at |east 20%tep or
nmore; (vi) the production or reconbi nant mammal i an,
i ncl udi ng human, proteins in the cell in a range of

(iihet weerpradugtion 78 Seepbinanrt wammabion,ainclpdig hemen, proteins that are

gr eat er sthan_.appr oxi na 5. 5% %itcp,. . atc, .
Peaob e B g ARSI el bR pE Bl Tl ycop or in

a ceqlakticuttesilbast gleaiet tHa@apbrod@adibly 56 tdp) 10%6cp, at least 15% tep, at
production of recombinant mammalian, including human,
pr ot!83sh20BIRFIROEN the cell in an active form

Vi g Hfich ' aFiehd Uity afreC i) :

ey R T et ey, Bohug bR R ipteins that e
f or reolublexin theepepipbgmcef the asfl inecombé i betwesnmtaind S % tep or in

i ncl udi ng _h n roteins that are then .isol at and.,
o 11 TR R S SpbitRtimOs o0 B et Tesll E52% tep,
mamTedst 200 tépéd hiskeng human, proteins that are
renatured, 25 In one enbodi nent, the reconbi nant .

(Viramiths iPserusHeR Of repembiapricmapnyalignn mElidgieohpman, proteins that are
conshghiBig it birh i YRk b, 4 i b&ti
pr ot elscotrln ah ere1 ?;ﬁgla a 11?ul Fﬁ%ee%fg{e &gﬂlt i o?y?ogﬁ%%ﬁ béticular, at
ant ilpastigreptenthae npprogimately Simtpy 1 Phitemat lehstdSUF top) ot least 20% tep
anogp%&ngnbodinent, the invention includes: 30 (i)
Pseddonorias fl uorescens organi sns that are transforned

(vi)0 phepiedectionan MvoRbiant Manmmiliaanclidial HolinMg paoteRbd in the cell in a
proteins gt a higher_level or concentration than a 8
WO zeleﬂf/quz?@fi_ FIRCH) ) 00 paAigulagy ot leagentrighan approximately
col i 5onkGARDHMYNE Ne Bt P tHFI0R ﬁe&yﬂﬁ%ggﬁ bi2hnb¥e, when grown at a cell
correspondlnlgﬂa conditions; (1i) Pseudonobnas
f | ucleosibeofait leagia@edns that are transforned to produce

[.ec ' . | ban. . including hupan, proteipns and .

B o S8 i S RSl pf el R R i g Pt i e
bet veRin dn anide T&@M;t cp or in particular, at |east
grea%er t.han a prqxinately 5% tcp, 10%tcp,  at |east ‘

(Vi o the produgtioned apulb gyhyraiyregempigpnd mampmplanp sl pfdngbigan, proteins
fl ugh eesRemRr 9ani sns that are transformed to produce
reconbi nant ‘manmmal i an, includi ng human, proteins that

(ixr e the prodnetionnoftraeonshihgnt inpangroeliane irfcbrding lunggn, proteins that are then
Pse Lescens organi sns that are transforned
to ARORELEm RElRarageys oo

(x)  the production 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
wheddeer1d and 75 %tcp or in particular, at |ReBUS2005/001549
greater than approximately 5%tcp, 10%tcp, at |east
15%tcp, at least 20%tcp 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 donespankding En coieorgattion| wisem gfovid@née! substhhtidlly @orresponding
range qf. between 1 and 75 %tcp or in particular, at
Ieas"(ong}ngﬁf’er than approximately 5%tcp, 10%tcp at
(ngeaslbsei]téo‘i/%;&z[? [ﬂu@Fesjsﬁiésdr gaad Gt e ARsSormed it groduce recombinant
seudononas fluorescens organi sns that are transforne
t o prodmebarn, dedwding heman, preteins padpeptides i ag mresentin the cell in a
pr Otl'glll f:soft br%"flw?e X \ksig}e%)g cp J)rnngpgﬁwﬁﬁgygh’%gﬁmg{ggte} tlillan approx1mately
par t5% w@ﬂo%abp,laehsit 19V, it 1abiad0% 29 odpir@Xxi mately 5%

tcp, é;tc J@H | east 15%tc§1§ at least 20%tcp, or .
iy e ePsepdamanas UrS RO LLBFNTRY Bt afestransipamed i@ Produce gpeombinant
tr ar}ﬁﬁrﬁﬁﬁﬁ& ERIRAROMESar, SRR @ %th@@ell in %ctlve form;

Mg Yre
i ncl'udi ng human, proteins that are Fnso
(iper i Readamarfas tfhverasedris orgamisny thay ereotfraﬂsémmé rto pr@chme Técombinant

2 B, DR} B, S 2 S0 OB e of e cen
| easih 2@%hgecpf detweon € add 15V itgp Bs aHORHMBARE, at least greater than
fl uorescens or n| s}n]@t hat are transfornmed to produce

mul PPl % o e fit leastilata te, at 1588t 406k 158 OF MeES,
(VP Ot Bieldomdria¥ )ﬂuBse@b@z@ @Eﬁﬁsrﬁé HAF GRCEARFRMIEND ?i‘@dutcg Lcombinant

are transforned to produce nulti-subunit reconbi nant
manrradnealian, mlumm@lm@mmtelm tetdra snsphibleaintthe thﬂ@m of the cell

cel lmI AT rrt%agfe bet(n%reﬂnl %gd 'fg %noaleltog S atalrt;{c%ée%nb q%alrsrf §réater than

a Pseudo S organi snms an bact

ot heapptdmnaté]ylﬂ% e@pe@% t&y, at lussEGS%StcﬂSl%Iea@t@O%tcp for bl
i.nve n, scribed in nore detail
(D00 aB i S0 SRR o giecnsfamighdo produce recombinant

embadiRAtian, ikSudiShurks] protihd thB€ars %lﬁﬂ‘é%‘ﬂﬁ%ﬁﬁﬁkrﬂ()f the cell in

fromthe genus Pseudondnas and specifically*froma
nonpattiggenf defwsndbnandads sppedéresr ini paticelar, atnjeast greater than

Pseuy scan al b,
o conBRaRRehy /RIS PRI H BB e s 86 o R e

(vt }Pwﬂcédmdnat gﬁlﬂtote@c@b roa%amshqﬁlﬂiit ar@ltrafsfdimed t prlodicd Secombinant
nodi fie 0 in east, one 5 | . .
hostPEBIAIYY HfCi%ﬁ?@P@n% Recdripe that 6 osgiublg inthe perindtsen of the cel

Lac ihephRse0ss BENeEh - GRE OB %J A6k intSARGRENGL 1@349 Rreater than
as MB214 and MB217. The Pseudonobnas or ani sm can al So

opt i appEXipatply 5%, tonel ¢% 441, gt leesd il § Yoctep, tap least? 08y tcg o stoze;

R0 P95 TR B DR AR s
Ps e udemubsiamt araganlmn) inclutling hsfran mdtenist h a nucl ei ¢

. 4cCl . . .

(1)8 dPseudomonas 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@2mboedixarrier protein, an enzynme, a full | ePgL/S2005/001549
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,
belaw.b| hodne agmbatimprtotiles Mostagelbwillnee seleftadl | ganergy hirom the genus

P e SBr PR e ROPRL el Bong iy Likowise o
PseilBoMBds FuopEschrsnaideat B nsetl that hytpnglishes thedesirednimsentive goal,
~of at |east about 1kD, and up to_aq]out 10% a‘%OO, \?.1910

incladipg bt Boi0lineited tor stisin MELQbeoF 1bjEsiR that puppdifigd ipipgiade at least one

LOOKD: o 80 1S belat UBAD AROH 3QHEsor’ Brddithihcoding lacl
hoség%((; |%T“8{#d%§é¢fé %fngREg Figure 1 %cs %g(%p rshovvi %(Z; e e
trarfspens; bl g3UVIBRI 4 dnd MBA17h elheoPsehil@ndrnaa orgasisnp farPalso optionally be

s R FE 2T B B Ll B B rocessin,
or dth&lcHactefistad. ELI SA showi ng the activity of purified
G113 in P. 25 fluorescens and E.. coli. Figure 3

r epheaitenensberdivant, drofiierdpBIASRESENBR S BT{oR R vith & mucleio acid
enﬁzglglﬁ%éggmﬁﬂagt mamHAGRT ngRéin REIEBRd oMt BOLPRBEsisting of a multi-

I'ts native secretion signal sequence is _shown ]
sublunit photel, as blodd cxnsdrr protes, fapr ewpypree 9s fudinlengthpantibody, an antibody

T e 7T NI T

expres@&y £ rébohtbinp hfakd#iiad fpréinSefecRAGomnid griup cohsisting of a multi-
sol ubl e_and_insoluble fractions of hGd expr sseﬂ) in P. .
subni grretsite s blasd qmiergproteingan £RgyEnGy Gs ful} pRjipody, an antibody
t i o448, 0 or 3. The large arrows
ﬁa?’ﬁ%ﬁ’c(gr?“e tsé@ppgé%fl&%ﬁ of the 21 kDa hGH protein..
Fi gThe eSpredsedsecambBREt MaGmadian oy biimappratpia veillpypisallohave a mass

of . y-1EN i .. coli, vers . e I
of E’i)]l%sﬁla °‘(‘sﬁd§ na&’%i s %’8?‘% f?q’ ?05 it %.é:q’ F@Q s0§ (;%lfb%s aﬁp({ﬂ%tsl between about
10ERkedattut 90013, add uanlly 4featdd thahsbpastokDnduct 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 NUPAGERS DrseRETIcH6H YEEFidurES MES. Arrows
indicate 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 replacenment
of FignrBuilBis atgyaph shyeyiag viuthIEMNh @used deave the splyble fraction of P.

Spel d Xhol. sit .0of pMYC 1803. Fi . t
P TR R ok TR
I nt gigReon isNs Qidtureast 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
whemdioesg1pr ot ei n-gal 2  single chain anti body fPR&T/U82005/001549

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 eoti de sequence for the phosphate binding protein-

20 g 4G5 9'\pidiurl of BB 3OS PGB inpilyeik @if BolubleGiaf @nsbluble fractions of

represents the am no acid sequence for the phosphate
hGYbiexieressgd it Bt Averesqsanentd &r el hlisdihe pestindicsian jy drngted by 10, 124,
3 » s f or
148, S, T el il Rt e Pl G AORS | o
pr @igwies Sphowe 88 SOSAPAGEranlyfis ofite HpeesdionmiigdFN in E. coli versus

| uorescens_ o | Sne. t hat duce reconhi nant
P SharRe e pSURRIeS) Sieintsl e P AP el SEHBLeF FOERES . 24 and 48
houRY j04-#R8ctRNIO GRS Pwére redWRAUE! Adli £:78R%d AR is shown in panel A, P.
manmal i an proteins by producjng the proteins in a P.
Sluor¢sgensesprenssdarBahisshownin pansl Bt iSHY of o752 sprmplss vesge loaded onto

o 105 ST NAOACE ReCu £, 01 PONME (B REFRSHAion of he
recdMbinAnB2f08ei 01 BASBtern raphlysksngre bhtwmat paneist €d (F.ocoli) and D (P.
affinity chromat ography, ion-exchange chromat ography,
ﬂ“"é‘ffff’f:fb}dy affinity, size-exclusion, or any other nethod
t hatigibd 16 SMWRShArcplehamtdfahe BB @kiRfgend Hahakd BBI@kne at the
debri's fromthe aot ein. In one sub-enbodi nent, the

Spepansc¥ed spesRfird¥Ca80%s ypst antial 'y purified protein.

D . DL .

LA UL B B UL LB g,
verified bgisequencing ¢heiismrtad BINA.n a correctly fol ded state or

conf.or matj on, appr,oxi nat i. that o he .native,. .. .

o HETE. SoePEes b A TGS PeehaTSsy 56 T8 PIRBRAY biagingoprotin-gal2
Sing]éléhdiﬁaﬁtfﬂoﬁy@s@@f%@f‘etﬂ_y f_oI ded conformation. In one

sub- enbodi nent, the protein is derived froma_hupan .

pr oignre IoiepTeseriy thgrmiagl acid seqnenem for dbe phesphatp hinding protein-gal2
: e ol & mammal i an-type protein which is
Sm%é?l{laﬁlglfn:l%/bog%nﬁ%??s {eg}' a human-derived protein 10

sediignoe. 1Huemesentst the muckopds séqueher foy the ghosphiate binding protein-

h ant i b%g{hgpr odu%:t i on_and the devel opnent of hunmani zed
U 8T8 LR SEEP ¥ ensi vel y described, for exanple

i N Yiowpre PRL edpresits thé aBitb {838 seduenod €orethd qhiosfiate binding protein-
expression of the protein by the host cell is followed
hurpan grewthhqrgne Gsianaotgiot ei n. I n anot her enmbodi nent,
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
werwedsarent , 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
inclRAAB, b8Y &lot PEREKL tth,0 AffafityMehidelatcpfaphiy Otii-BEchwAge chromatography,
unexpect ed based on the lack of success in producin X
antibodshaffipiy.csizesexchisioneeeanyrajasri method that elamigatesp SBP%t?ntl?ﬂBomon of
P tqd r . fo t hat r [ :
the PTG achBY Bt e 1B 2B onct DAL RRARCR: I8 RERapRovides 2
subsramtinilly i punifipd @eeteins , Theaizdlatedpproin yarekpreeasivily stmgilar tbrthat of the
nati?rlg g?ogean i¥| ﬂtg%&%@gé 6‘1%%-? @eallggﬁganﬁ%al ncﬂgtﬁ]‘ %}9 Ell Icor\r/\e'tc]:ﬁ?r folded state or

confdRREbATEHproiietidd gt d0thePhAMe dGiSted, 10686 He Ofurther renatured or
producing 25 mammul i an proteins in an P. fluorescens .
modifigd tvi Butlt intoz dezeetly foldled noaformption. pinsag swxempegdiment, the protein is
a ts 0 otein per -l hte n a- o5 neNdi . .
a0 PR BNE S 1 oni 20 2 SGHARREOHA is ypicay
chiseiio diameiian-t greomeie svhivheis graciallfesdnipriatd bfielluden-derived protein
e B or TRl Bt B ceetopmen o
hurhdiREeSAR08ies HAE OSHeE | HdedsBeRMakbsaBEd, MRAMEainple bh Q0. Patent No.
carrier proteins, including human bl ood carrier 30
6.890.61%i ns such as transferrin and albumin in P
f 1 upr o ' i nant i : :solati
SRRl SR TRTTRLL A 5 AAEEESy o
of iha pbteihl UnraasthensmboditetDIROPSINE 0D pSptide is purified. In an alternative

PCT/ US2005/ 001549 . i ng .ant.i bodi d antj.b :
b PO R G PRI TRy - CRACHALY the isolated
or P ARABYISn cih B rehhtuRidas ¢eRied aN6kdpf ©Pucdudd aEtBRPTbi8Nt

manmal i an, includi ng human, transcriptional factors i
i n . anpthgp pmbedipent, [the BENHORGRIGYHENE PracR® Tuefsingapfammalian

promlaiﬁ.‘?@;’é%gjsnorl Snilh af l‘b?]‘ﬁgh R ﬁgf&eﬂ’ §s: %%Huce@rat 2 i'g?er level or

a concataneric precursor, for exa the form
corgenttias tthanim sNAl kbolp erganten. ( Thd Suitability of & ifi®Yyesaerist gganisms for
.1n tandem.. I n_.an al ternatjve enbodi nent,,. the .
high dexshBiCHEHIOT P AT PGS e SO HO LBt g eck of success in
prodbidihy SR, préteink th MOACAEANENE f (BE QEUF &0 The Prdtent fiBieRides have found
I's produced as a single chain polypeptide. Screening )
thaptheps orgeniaay predndeyd gapatpe phligh dewskiopfmspduchpn of grammalian proteins,

ancg{)g?cggg e &ggsnﬂr.b@ﬂ'l N Rig %e%ela' or! dt Y95HS FRRE MY AN LSHBVHER tested in

SS 0T 'screenin rarires o mamTaI! an .
corbdsporalierass®s. o anabertdnibodanertcths invenigornt pravides s prdsiesssofproducing

desi.red activit ty. .The P.. f] .
oS ASh P 0P PERRE b S SHRRE R b v
amBtheh 6f SroRed $k¢ lite@ithatttl EdrrebisiidindDatch dfesdobrttinanp EOChICoragnisms.

a library 'of transfornmed host cells. Upon expression, i

pol Ipepns gebodimentie @1asyssat eREvidsdnBatomeidg preducing recombinant
maltdif C irﬁ:?dd‘ijr?% %Fﬁnaﬂ.r AHESChuar fo?giﬁé B9 REVGhmh Nin P. fluorescens;

cytoplasm or T ol ow ng recoverg romthe cell
producing recombinant mammalian blood carrier proteins, including 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
wezpsee®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
prodiRAE antoafty Gdndf AfTHBEY FRigmeABC inchillimd) shgrdtHai® natibeliehand Fab
as pH, salinity, or reaction tenperature; biogcatalytic
fragmmentens & STiopescensyiapd produing ye@mbinant imapmaliaf, Hngliding, human,
and... ; tabili behavi or, such as
trant“ﬁ‘g’rt%éng@?%‘bﬂe’lgﬁ? )%']Zzgédrjeh%?{sécat alyst half-life. The test
r edulobis embbdiineeai theaygcdmbingd taonal@hecdtein i prodaced as a multimer, or
. menber(s), for furfher devel opment. Protein expressio
in oy GonKHERFHIS BBt 19 KGRy B DECHIT 1 RSk 5V 5 SERD, Pegiide (1-15
amiflb QBids PUBiksS inOfand .0 R iaf aiernaffRéreRbbdithent, Ghe eetafblRnt mammalian
human,” proteins in a range of between 1 and 75 percent
protept igInot produces astaciAltieg.cq3)in [§PNEigIEIS ST BRI OES, put 1nstead is produced
fluerese isnms. The expressed proteins can be
as%ﬂﬁé%?%ﬁgﬁ&yﬁégﬁgble while in the P. fluorescens cell
Such high |l evels of soluble or insoluble reconbinant
Scroaaingbf Binmpleotles ns can be an i nprovenent over
preyi ousl,y kno Li . A : :
K sBBUE DR S B e yliof BRGGR 2L Horgscons organiems in
a piitess 6fik@senity fibrariey eff anafimakaoveneiecobsmal identify at least one that

proteins in large scale r ation reactions, ar .
exhufits & Jeired [2PYvioRSPIBPE YA ﬁe %ﬁg%r%%lﬁ r?F@% gan b ffapsigrmed with a
nun%#@ Qe iR alich Rk AV ARAdIO BcilE Riviash RXIERTeifed, Mubing a library

manmal i an proteins that exceed those found in E
of waisformxphestséadls. Jyprmesnpressiancpelyrapbidesi prcaded ppat least some of the

oncentratio . i1 L Ri0.:
L
Exagsley of haivities embqdopetids, forheviliey abstinfy magohbi peaformed include:
protein as conpared to tqtal cell protejn . nmeasyred in .
polla S TRl e Gy eSSl R od Bropeics
HustiveOdxalipfes SENBoERAPHD bétdities AHIOpBhEtieX RichsRedntyindtic activities;
coli. I'n another enbodinent, the 1evel or anmpunt of | i
protain itéractions/binding proteim stabilizgtiang pubstrale sisagepprodystdprmation; reaction
ste ri herejn. i ' L .
oS S5, 1 R LB S A Bl o iven
catslgrgdacadiios, dsnch @oKim endVems] ol satslitgibehdvioranwhtre thermostability and

. enbodi { e total anpunt _of activ rotein.is
bioRqghraT ik (106 (oL GBRPoLdrey srHesy Eacecfid ibriry member() for
furBsPI&IRpRitnEYyStem I n a separate enbodi nent, the |evel

of reconbi nant active protein as conpared to total
cell protein nmeasured in the P. fluorescens expression
Proggiyrexpiessomi gher than that of the same reconbi nant
pr oféjekgy QYLD aHis! MvEnticrOlsl thel BxRERicANHO HighE velst éfrecombinant
| evel , "15 ‘concentration, or anmount of proteln
masxprliesstod ekample humaoy protairssinj aramge of hsitwepn 1 and Tepgyeent total cell

pro%)if’l (%th) lé’?}’g%%%?s(i’og{a@% Zzutsotr )%?e(nsa gPJligr%?.t fﬁ]é:exglr'esgneg?}%{)teins can be

eas
soliible or lii¥Rible WRIRCEIthe & fladrescehs a¢thuBichdfigh Beelsiof selnble or insoluble
protein expressed i.n 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 poosmeye3 scal e cul tures without negatively i NPEDUBI9G5/001549
their capacity for protein production. This capacity
exceeds that found in other bacterial systens, such as
E. coli. In another enbodi nent, the process includes

I
roduci ng manmmal i gn _pr.ot ei in batch cultures in.. .
proti CHPTESTOn TSI (B AR B ehig levely htseeveret mamuAliaR proteins in
largh Q8¢ fdrR¥ShtidIreBetionb HRTRS BPAILY PBEkiN1E with kn6Wh techiih Gy,
cultures. In yet another enbodi nent, the invention

pr dnicte smbogingrnbshe sivepiguprevilgs exprassinnaleydn opm@maatign proteins

[ f sge ol 1 a . ' .
B G AL DB 5SS DR IS SULGE e inccion
of reciitas md pebitein ib addbivel fis highanthamthat foand @oE] codt igaphpamtive assays.

The ipvention ner al | ravi des processes and .
In gne; REPBIMEEL PO P{5h Al SEEHEOBIT RLaR &5 (REP2cH gy tptal cell protein

meRURHSS HeOP fl18YRLSs CkprbssiGiY8ysRindls Hghdr R FhR IR tHel @Rk r@fombinant
sol ubl e or "i nsol ubl e reconbi nant mammal i an protei ns.

proteineexpeasertbin da veli.nimanattica smpediment shedgyal ot simguntief selublg@rotein in
I . €S ' ' f Qr

e Bl SRR RS, e g o st o

solubl) Ft@mBdt RETdteS30 0b/ddtiparkBle |Feastli ExprossidiD systém. 20n another

25, 30, .40, 50, 55, .60, 65, 7Q, 75 %t f .
et AV PAAYE BB Ein S HEheE D0 RS dgiypdgiom an .

coliSpkHakin sfén MBER s§RatHO bBbodifRnD éheMePs D kecombidaft active protein as
cytoplasmor periplasmof the cell during production.

conparadiip dotpk esllairpisingpeaspisg dn fhe 1. dluersseqirs fexpressidTesysien isfjgher than
c . : ) i bed f s 1 \

thato TR LS LR ot ofiflesdd R £C80i]01in P bR, the tevel,

cont@tifatio,, orcimdmyt by pwrgnnexplegeddaPl Anomefcenhis atdedst 2x, at least 3x, at

nbrane. _.Cel l.s can pically al so | ysed, usi

teaidReTIGBIE % ST 36 RS Ghict Terdh B goriest Fppbligrinx, or more the
levdlNadncehteatioBObr BBt T fe€orhbinidiSiro@irABtrést&HiP¥. coli in comparable

adj usting conponents of the buffer, such as buffer pH
assaydi{ t concentrations, or additional protein conponents

(f | . L :

Sol Uy S BB LFacl of . ficralighPhd of SRS ekl M the clls can be
groohhar lppotseile arthrese Withbetr nelgdtively ypactiog theix acapha@ty for protein

entrifugation and/ o romat ogr uch as size ,
progieiptis (105 Caamn oo AR R R et sffary feh as E. coli. In
anofer eABbAalean e prdbiRs ReRides PHdaaing #awnmdlRinipaseint M Batch cultures in

I nsol ubl e proteins are typically found in inclusion

whigh dhestecombinpet regteings asducetiat ahigher tol bveldn £. fluprrscens than in E.
colPr?a'ic}lPJu?tﬁf@s M?et%hbtg% 1 oﬁ%ﬁgg&gﬁlﬁ}eﬂﬁoﬂﬁvid@s ?rélr%gﬁsg of producing

i ncl usi on bodf es, an a e found in ne
mamgyliag atotsins msansRalldorpscetseongamgy rie gatageh aturenwhinlyl produces higher

ot her.insol ubl.e formin the.cytoplasm or.perjplasm ;

e e P B i o R R R B LA SlSrgamisms.
f orTiexia@itRn deREHNY PHVARS Protesses Andfiansfithed P. @hoFs6bnk Srganisms
hydr ochl ori de. | nsol ubl e proteins or protein

that gffprdy sxrrsssiaan lgyelsi 8b|1at58e , totad rcel xpiopstin  (tapy of soluble or insoluble
recgrﬁﬁlihﬁﬁtfﬁ'igﬁhfaﬁgh %fb‘iiélﬂsr 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
waepanetoesl by sol ubilization of the aggregat esPCEUSIYNS/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
leastBRIO, a8, PG5, de, 40 Sby55160] 655,70 p6101 B4 tcp ©f rédoafdifant mammalian
t hereof expression |level of at least 1% tcp and a
profeds| density of at |east 40 g/L, when grown (i.e.
W' tﬂe@ r&t&ﬂ%’ E4fthd Ecﬁuﬁlénagﬁ \Qﬁen%ﬁi’btle zan be (Brés@ntaiJQQHé cytplasm or
C, inclhsive) ina mneral salts nmedium Pn
periptasti afithacelkediyog preditction. hgoluldg pratsins ang rsglhlwankweﬂlfrom the cell by

UG B B LS B 5EL S0 BROHEL 9 s o e

“FréfohS tprodo in@ﬂhod)’l torab ¢ @Ydoz {88 Slefpd@ionabf tigaséll 46enirkne. Cells can
when %rown (i.e. wthin a tenperature ran%e of about 4
typically alsgoks 1yssd @smgn‘éqtqg?%)supm ag NORTiARE ATaFHS aefielnh that are
f l,
ol AR 000 o 815 068 st i, s
cont@ttatibng) ®s aﬂqhumnal i pmoteimecoaponerits (fon exaneptod i mdtitsubunit complexes).

S Pl B Tl Ao R R s o
exafipld, q@nfifeidlionNadl/@l VIgdma ﬁig’ﬁ#pﬁy subh afRokibe rexclbiof] a®ibh, or cation

t he measurenent is a | evel reconbi nant protein per
exchangsy or affinigy,rpBRtogBBY ment, the | evel or amount can

be fRAsHIAL @3 alsﬁ)%mﬂé'o@@olé Oméolhﬂxgyg%tgﬁlggco caﬁymnafm inclusion

a BSA control . | evel or anobun I nant
bodiesdnéhncytepladie, bt asualedofidnon texperplasm. blpTomrlhiryqlluhlg Hrpteins are in

1nc{&1ﬁ%gtbf) b?,?a;}x tc;ag g}?%ﬁpg%%gryd’ i gbeer?lh rrxeggge?%gaﬁes( %syu scnrllITQﬁgr%{em gggregates
or iafhl bRy irdblubl¥ foyhh iitd cywpsardripgriplagh. hasotubkdyeroteins can typically
standard, or_ by measuring the |evel of acti

be gayEICESiRg AT B, S PR SRl agsUrga r@ﬁ@wﬁ/ iding Jytirochloride.
Ins@lﬁlbﬁg)rréttefng dr pRAELih USerRERLSIaR e 1§otlat£@%1bé?ﬁﬁlpfé3 ¥ dedthffgation and/or

In cértain s tuatlons no additi onal
chroingtolgfapbie swdres- Spaemhlsmg chroonattigrapbsis Pooteing émingolable aggregates can
requi.red in ecov di sul fide-hond-
typlcﬁﬁ}j &F Segﬁaﬁg Vpé?}fl?désmlnn(%;tc}:’ iAparesats 1ng or%]}a%ﬂé Hicelles or
rev@rs?ﬁﬁ@ﬂlﬂ@ﬂ@ﬁdh&cﬂ)dddh aﬁﬁ%gsddvaataer@@(ﬂ)slnuBBﬁcbﬁn 115€320(2):234-8.
expr essi on host cell. er , ne enpodi
t helnr p dzw%ela 1213% t?;ﬁ’xy m; %ofr 6‘{% lﬁg}ze a recombinant
n ItREHE 1 of at 1l 1%
b OE EpEROLAN RS, HERAE 0P EhAlBUIRL LGk Ation Lovel ofat et 1%
tcpent) edieldamsity affae legstatOcd/h, when growndi-e wiphin 8 t@npetatugs ragge of about
o 16,..18.., or. 20 su f
4 & g aﬂ?g?l e %’t 1gi:luswi)51n| anménoe?r% se n{)mgdﬂ ég%&%&g{j?mb@dlment the
exp(;éssi:b)ﬁp l§ﬁﬁ@1§ il hﬁ@ﬁg m? redonibhﬁnp @li‘d)tplhlasfn;@fmddj |e1nchiﬂing recombinant
urlng producti on, before _pu ication or i at i.on.
manyralish SrPH. expressiondevs! of éh{eﬁﬁé?{af%andpaew ‘33 Hy 85 at least 40 g/L,

£ gffhnl (38 14°5€ 6 BboRI55° C, incl
whgl? uenc g% %ﬁﬁg}]gqgﬂ&gﬁﬁtﬁﬁiﬁ?é@?ﬁgwg gﬁ@;ﬂ gequencec Ilgc gswe) ina

mlmrgrsa]ts med}umrat e ft:lhmltaltlsn sealé ofatienst HeLiwrsf | uor escens
gengxpressmn hels! can ) Be 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-Om binding 20 protein
W@ koaSlopoos KRCObp) secretion signal peptide, anP@uU82005/001549
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
celleprbtetti iremt giverheampleonti awﬁlerpepbcbdim;entpmlhw pepsureleent is a level of

T AN T T R M —

confpaktA 16 $08RSmiYRaeR bochsQARSE coﬁéol”ﬂll‘ﬂmlﬂbeﬁl dr BnOtiR dfSecombinant
nore efficiently in the correctly fol ded conformation.

protein Gndeantssueaxior cxamnle bytrmalygmetht lighiabeorplien efeaipurified protein,

S. c t

by e BRERE o BRL i G AR TR Gpo B s 35 aritb 8 ithnity) and

conﬂﬂhygemud eskngwrottendasd, «n‘rby fricagnming tthe ﬂeh@lr efhctivity compared to a
sol ubl e, ive_formor ol u but renaturable

knopgy IR E‘c”;?taé‘BP‘é@ fimogpt %@P}"BF‘ié‘ﬁ’i‘quﬁ {0t her
empdhBén RRAUkhAROR certhfbitubidhs, 860 %ddRbial BOMFdEBEARHromoting
the 30 expressed proteln is obtained in or can be

condigiens (AreeBenist areaseduired fior prden o\weco G sdiggfde-Bond-containing  target

0 | |
polepte Aoy doitile (O8] b sOPBud DA SO PRt Al Bactera g used as the
expm’ssaoﬂmosﬁowibi Theefore atnaoms Smbdsdlmahtyrthfr srans'ghnictrmptiée polypeptide,

"pol ypeptide," e |de and
profel of ERERGEBP PR A SHe TS B O S P DAERE ifspative state. Tn
oth¥ EnfHd dRétE ihd o RN @néGh dp "t@§,| 4l 8i 80,922, 16, 18, or 20 or more
artificial chem cal anal ogue of a correspondl ng

disylfdebends yn ’éi:WPlSW@ ani no aC| d, as well as
nat ﬁ{rs%%rlezﬁ éﬂt@ Qh@ el > 1§1 Psgécy BB fotnd 1 ?het ﬁérg?lasm of the cell

"isola rStO proteln
durhigaprodmctwn Usiftaﬁtpmiﬂcytlm or ésdaivni alhy pioteia (ﬁano‘m (stxheled into the

perly ter qlﬁ_i rf g? 0 tgg%\%gp“@%glgtgrs‘%gﬁsw%ngg%g{l r?cré%/g} bn@Smbodiment, the

sigitX @Eqﬂeﬁce 1§ta|'k$gna!3 6dubhe¥ theO R MoSthe 0 fihbséeRk Fenome. In specific
‘purified" or "substantially purified' is used to nean

emquwettthethﬁ signal pequencesispaphRspaate londing REttciBep |Lys-Arg-Om binding

pgﬂ‘?ﬂg@gﬁ ? oaﬁi'gwpﬁ RGRASAL; QaIIrL gﬂh Ot ehuilf Me?ﬂb?&e%n E (OpreE)

e ce are not In a nat
secmunnls@nal/vpelb“udeh a&n patzonnlsecretmn pigntl peptale, embmoi ('IHD]tb;r,ldmg protein

f d
(eel oo e BortiePrort FaoBioshn B o SRRHSY Sgpal Hamide
CGMR B8 icaBbdinfst, @me RERHBY @t }J@%tldeh Bollyp¥btidé prdtem, b fragment thereof
"percent total cel | protein neans the anount

has¥ fojsted tiaramql ?P“ﬂ%éoﬁf?ﬁﬂaﬂ%m itgagtise fee dnitgeesegns typically produce
maﬁlegglgllgrg gﬁrgteﬁﬁl LAk @ efREREE) Nn Al G681 V%l ed tJ(‘) Jrfafdn. In one

measure of the fraction o ota proteln
embdnﬁﬂaentemoas tnnsSh of ted aXpressexanhmmgenmcf pa)tgieypvilypmﬂe; protein, or

frag?ré nér erfgf %1%9 gn(?ai%l {Bﬁ gfqihglﬁecf %sm ﬂﬂ% 1Jé1¥s, aﬁoﬁ?p%ggges, proteins, or
fragthéi$ fetef iP&Abble, 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
waele®poedstd on(s), relative to the codi ng sequene€r/Usivas/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
_quhﬁmnalia i ncl udi ng human or non-human nannals such

r OEEWPt%h nxﬁ ﬁléllﬁl:srgnecté ca‘tx'gp,gtgleztgmp 9 r%{eﬂﬁ 1sQu @?%&Wderﬁp amino acid
concafdhiel or dRfymers.MUITES , tefify Sﬁdypéj?ﬂﬂ&éY@epﬁibéSandﬂ dgﬁ);tem" are used
cats, rats, and mce. As used her the term
interchasgenby Aeihinc HARTEIICAFIG PRIYBRT I BHRIGHAe B EqrE aming g fpsidue i
an aﬁﬁﬁialll Qe Ricat rﬁ'faﬂ%ug of g\égﬂe g&ﬁﬁh@n%ﬁll‘_{%c@ﬁﬁmla&rﬁﬂo acid, as well as
rotéin sequenc eriv or generated froma
tonmﬂmnyecmmmmamnmnan@qkéwnmaC|d sequence Such

i b d 30 f
o TR i Bed! 03 F PP Bl PRI, S per iR it Sitantially or

essefmyeﬂréeaﬂorﬁﬁﬁfér @aterial C&Q)&Q:Q@/ \ﬂﬁ&Qﬁ&nBQE/ akﬁﬂﬁﬁb&fyﬁﬂ&éﬂﬂnd in its
substantially correspondi n or fragenents

nativerfigte phen hacadl aqx@ﬁe@pbaﬁhﬁrecegaiau%qwneﬁfécor di ngly
ba b> st
" hzﬁlgr ?r[f'n Tﬁﬁ% d orh%ﬁﬁstgrﬁ'lah %giﬁed 90849 KBSMhat fhe protein is

rase At al Ly correspondi ng* in
sepatrahed fromt ether ceﬂ compomrty Endcs sﬁplamsedoﬁom p8ley praseinglengd peptides found

0 the. residues | ue
in ﬂ%ft e]?letﬁ%tt arg 6% 1n6309/'1t1V7d:(9mp egrggfﬂ] é érlﬁiﬁ{:l enl?l?)d?ments the
punﬁ@&?rcﬂélhg Afdofl Ibuﬂﬂxh}fpﬂmedofof elsemre:dﬁm o€ vetesinary wtodras mleﬁned by
rotein, as neasure ing an al gorithnms known

Sfanﬁﬂdtcﬁ;é/lggt“dem ORAPPTAYSigi ﬁ 6f sequences for

géq}{r’ npe?@erﬁt Rﬁal%nddigﬁeﬁﬂ Vé;‘tg? gm rﬁea?l%l{_ é@lﬁﬁ%ﬁ\‘; ME\D&QI@WH the host

cell I‘dhh Ipcrcﬁnw&zof a‘%e@amﬂular m@hA(tma@\jeln thevisrm mpagp a measure of

the %@ctlorbgg tg%? ﬁ 4pro ’&rl} gl}rgﬁ JF}gr]é? %?ﬁ) the gg%{}}\la%m‘lﬂ]\% % ngen protein

expBsfid by2hdeed03- 410 (BLAST)), by conputerlzed
|nplenentat|ons of these al r|th STFLT, .
e, tetah dopPraRET Altacheq e fsfy gAY ’@éﬁ‘@f’? &%W%%Fénmpﬂonﬂ
and I@gg lﬁ%ﬂﬁam‘(;ﬁvqﬂ%%hﬁﬁwy CRORHEsGe (valibily atache 't(?ﬂfé%n%dmg sequence in

i'son i nspection.. Software fo
such) drspomtmnﬁ@ BlAST tathd goglmg jequengpl th@ﬂ ip agd bmag@cplbof the host cell, the

e BRG0Pl B SRS

t er AR udel d@reRt) e tBBAMMammpdT fsindsandio ipelndé o desipnateraoy apimal in the

a nucl eqti de, proteln tide se enc
claqquémﬁqahp Hac p@]lng,] MaRan  5f @on-ﬁxgglﬂg PRgEm héwg’r aﬁlﬁ I?Cg limited, to
L QGRS Rivir §adYs, Wn@hiatdsf PEaL bwieAbhd2p! MRS, goats, cattle, deer,
porggproiﬁnat‘;[ly 5, ood& a%ghzg %gx graV|ty mhen sgun for
mulkl)- Mes,rrnwdleES ams, dogw tataratarradmiphysi ol ogi cal
Con 8 élfeglgﬁ%s 6%{1 ﬁ%%to%bgiapgﬁ%ﬁ%%mﬁ%éﬁeﬂuﬁ’ (ﬁnpepage is meant to
include proteins denved 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
wheddeer1d, 000x and 20, 000x gravity when spun PCF/UIDOIW1549

mnutes in a buffer under physiological conditions.

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

ot her precipitated mass. 25 The term "inclusion body”

neant to include_any intracellul ar body contai negb )

subsigntiiy coreghonfingHdiNin 0% fraggprey diceeast  ProfeproeHapebe adjusted
accﬁﬁ%ﬁ fl%gl g&f—‘ocﬁ §eBithc HBSt 4 8GddHEIsBEdas KrldGrnlif B art.

ous” “‘nmeans either i) a protein that has an
amThe plaesed "sybstaﬂmﬂef ermﬁpqtdlﬂ%amt theQportéxt G0twBBCleE, acids or
e uence o iV o
potygpifhaP o 01 B rtians® oh B8 PELUERGRe" el st enst o0%n 0% 70%
809R o0t ér 1 shed ideatitydiiRineilign€d for imaxamiit @:bﬁés@)oﬁi?dnde ¢kralidmain of the
has a sequence that is_at |east 70, 75, 80, 5,

90, 95,
protgin, 9BmCaTUiTd Bing an elﬁ@n@wd@ﬁw ig the;art.g W@Wahekan@}eat of sequences

t
o SR L, Lol BEbAS 5By, Yo (o, S

Waﬂ@ﬁf[diﬂQ@D)Sﬁlcﬁ)O&bﬂ%@m Z%ZINGGCEWMd&IansmhéfWDhJ sMol. Biol. 48:443;

PeafsB a1 HiPT G U RO 20 VALF dloalr el S BRI HEUR R s (1990) . Mol

Bioh@181408006 (BLASTYS bgdohipluteyizbd Efﬁbl@ﬁﬁﬂ@tl&isoéﬁ?ﬂhﬁse algorithms (GAP,
E?’{ﬁ tide or nuclelc acid that retains a, desired
BESHHE: Féw 14 ang) TEASTA He tBeplisconsit Sepsticsnyaftwars, PaskiagenGenetics

rﬁ;ﬂgeld RGNS £ SRS BRY MMRSHR, CWAS), dor Bydipdc®RY, Sdttware for

ul d be assuned that the b5 i|nvention also i ncl udes
perfaihinguBIAST aialises Hat pub}xbb« divaidable thivaghi el dkdidnal Center for

di , th
ioeficor oo 0BT b B e ool ogous

pol FHeepinh dfagashtheead podioh d$ pafinl s&juendeesthefiscl@tidanrotein, or
one of the 15 conservative or sem -conservative
PepHioR9Ee¥own in Table 1. TABLE 1. Sinmilar Amino Acid

Subg! kel hABinGRYRSm %ﬁflé’ah‘leﬁ{ﬁ‘s Ha0 YRS p&%m is not precipitated by
Sem - Conservative Goups (7) g, Lysr , Lys, Hi's sp,

centﬁfug%wp a&éaptwe@mﬁpp@mnatﬂynS 0@xnand &0,00Qwu gravidy wheg,spun for 10-30
minégers mﬁl pu er dFﬁ yﬁJAlogi%pcéfnﬂlgﬁéGS}élubg Hrote%%{/are-rl?ort part of an
inclO$i6A b6dssbi diE%r,pr@@ﬁta@ﬂ&ne(slon cystine), Ser, Thr 10
Ty p}(\ess us%ii hlé/fl rm’alllé t%pm P{ngélﬁi)lgs mi;r?sq tlflat t%e 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

18



10

15

20

25

In general, the reconbi nant manmmal i an protein can be
any manmmal i an protein of which an am no acid sequence
WO 20080608m3 or any putative mamalian 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 &bl RPEhbdiraenta o ithie diyvehtiag aBd disclobure, hiyaaREIobdd pofdh, peptide or
factor. The ami no acid sequence of the protein can be .
nuclgic; agid Pap obe apsbiuted Withe inpmglagausy of jsukstantia{ly hogeolegeus protein,
pepfISBE Fullel ' Rid thef RASing ddB&] ARKLONS 1n HCoSERUERRments of this
can, for exanple, be adjusted to Treduce
invdnnom Rod dactaswie; whewany oudleic reidsie didobseditit simuld bdwswmmed that the

. _excretion, or otherw s n ce.20 hioavailability in
inveioh Hse Fretades afl ol aS i FRAR oG ta MheBecised Puagiodnlde
of Th héhePhoh-Binfitis@ mbobihsenh ethd dhdiSidentidap RKIHG I RiIT QbqiRhEe of the
post-transl ational nodifications or protein

homedegons rmelyrsAYde cAn dife awifvoacidefbat amemeihers| ofapny one of the 15
con%ﬁk Qr Ee?nigcoﬁxQ&UMerbrgJ s SHdAKin Eab1d ! anot her
enbodi e manmdl |

ment, t n proteins 1s one of the
T4BLDI.| Similargdmpinotdriid Substitutiby Grémpy a, 1L-1 (3, 1L-2,
I L-3, |L-EonkdrvativelGrotps (BL1SEmilCGonServativeSGrolips (79,
I'L-11, 1LaAkg Tysl-12el asti, |Ade; By Hid - 15, 25 TL-1P,
IL-18, |LiAk8BERy TL-23, 1L, AY IGIuCGH T opoi ety n,
GV CSF,  GAF Gy CSF,— 1970 2005/ 069913
PCT/ US200566p1549 a Ictr de iv\F' - ﬁ]h facto
> el el Uy ¥ g xﬁnﬁg J——
( Pm:) y I\/ LY ELI J LI yallu, qb’l P T \J 1 ?E‘: gT_UVV
factor (B 2d g aRGE (EER 4V, ¥0epfl A8 oy EFGF- 3,
FGr-4, FGESBThegr g  of pcﬁk&jﬁnaﬁﬁh|in- Like grbwth
factors (EBhe. Tyr Ge-1, | GE- 2Bke, fpmdnecrosis factors
(e.g., TNEys(yemewstion) Her.  |(Gusiven-gystinel Semdhors [e. g. ,
NGF), vascul ar endothelial growh factor (VEGF);
interferons 5 (e.g., IFN-a, IFN-P, IFN-y); |eukenia

inhihitory. factor (AJIFE); ciliary neurotrophic factor
Typ(ﬁﬁ@f’f"”&%’gﬁ?’g&f'}f}b{’d@egm cell factor (SCF);

t r dnsfenerml, e genitindna eianirsal{ag. oteinl CGin e any Ghrariilian protein of
Whigl’g:- %nzgcgéég e ]Eﬁlgp%%pﬁef(g];gg rgg|§¥1v% %‘Lagfghal'gm—_q: mammalian-derived
protef AN whichNned Rine/adldrsehwend® b JENEAIY THSFdRins cBh be selected from the

chenoki nes (BCA-1/BLC-1, BRAK/ Kec, CXCL16, CXCRS3,

grognperpsting )i a mapltssubunit protsing @i logd gaprier proteiry an enzyme, a full length

B o L R 8 1

MCFELE, anlihi®adid SefpisnSd GPHE/ pAlieln dan U dMerddato ddjust Iqr3iesired qualities,
suc%&o%?}jﬁgﬂﬁ@tﬁg t&@% %/f gé&g&%%; ’ se'\c/llggﬁagc/a&x-r&%%%a{rgélgb% adjusted to

redude HmunOtdabiviay, 0¥ @b ¥Yncrédl8 aBSoRbtRin] rdduicd @kcrdtis) Ve diRise enhance
or cytokine. I'n another enbodi nent, the 15 mammali an

biogyadatality in en geganismesush as hamamahdl owhe gmprocicéd sequerice-of the protein can
onf byl bt oo g g o byfmins.

| - one|embbdimért; the, mdthmaliiBpiateid is 2 3herhbkiddr cyidRine. In another
emlg{d%&%{g,o O alina protams is os of the folowike aoties o1 8%y, 1m.-1p,
IL-2, IL-3, IL-4, IL-5, IL-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, erythropoietinn 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-GB58699E-- 4, FG--5, FG--6, or FG--7), insuliPeT/URm®05/001549

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);

plat%lgtu '?i%? é@%;%&ef gPlﬁ@Pf %sﬁ L#1ED-3 16dahil AEBF] GUFfcMdsOpRiwh factor

oncost at1n stemcel | factor

(FGFI @@ SARGH{ - Ql) GROE FeEDr EGE& BGF-47 &Fa?, FredEo( @IlFGl2 7), insulin-

e N

nerv% SRR kR -(J:\IE§E\K}E)H dJaWP@/nEINESEal Drowthr factt&n@/IEGFés interferons
-1/ BLC-1, BRAK/ Kec, CXCL16

CX
(e. gEdFﬁxq,an}I B.EFNG); nlevkeppp pnlgbltcgyo@& C?ig_)ccﬂlary neuro’trophlc factor

f t dor§ A€g., TGF-
(C L o ; ac?l? 1 A%_t%\l%/ Q4 faBtor fl\/CAF ?@Q‘t}l fadtord A&:g. -Ql,
TGHVBUB}EPJ ATGBED); ﬂ?NR/kl@erfamﬂM(@g 1 LEGHITERH14rR6Y éLL 1/TNFSF13B

o R b P 8 ey g7 hmotivs

(BCKEQ@LCJ rBMK/Iewpladaclrmm CXIORe, ENGI-@&%/EIX,SEotﬁm?a EoﬁamnpzngPIFQ
protein particularly not a po a

Exod> 2606} 06 SO Peny UeHoBsHn0 15 40 QUPYRMT Ay ¢ AL * 1TAC,

Lynfgﬂa?a‘é 1HBF1‘A@/ECM1 %@Peﬁﬁl@mﬂ'm@b@s WIEP-4; MDC#SDI@PJIM”(ED 1, MIP-

pr ot gi ns, their ragrrents or ot h

la, dGMIRinI vMiP -20(GROBI oNEPBRETedR/LARK. bé\’IHhWEé@ﬁh@syELC MIP-

e JiE3Se 36 ICEAERSFRR S Tk pigpol vel ol o

| NVERdrhaiveB), 82 proteinlid @st « themmkime, or cstoﬂtgiee Iolhaother cantbdiment, the
humani zed ant i bodi es

o SO S8y BN 25 b L BOTENL Sy Bl s s,

- M 17, SURURL S, fir- P@ qins, n-19ng -exdiadi ens, of13,he-16, IL-18, IL-
presént i nvehtion, the productlon of reconbi nant

1S PagTi25 - MUMIP, wiiburoistns GMGE, GyCSF isESbanaiclay derfyed growth

T

bFGF QFGHOY, KGR, FaF-4)aGF-10FGF 4 sf FGFED), irmuhu-ﬂlkegsovah factors (e.g.,

IGI%W#}Q Eé]lgornl?ﬁ%;ssﬁgg@];nﬁu J‘et | r'ﬁ#ﬁ,uﬂpgnplfr % lg) ﬁlae grow’c?l factors (e.g.,
NGfFﬁ%@PdlMHdoﬂEHB@éxb% Yt PUVRGH! t@idions @€, BAPOEERe, IFN-y);

a Pseudonpnas host cell. I n one enbodi nent,
leukomie dulgbitory dactcnm(éIFm ciliarssuanotraphisy feter (CNYFY; ipcogipsigyM; stem cell

facmro(bgkﬁ £k g{éh%?rr wghngelc tr%Tg gOch}f‘& *T‘nﬁ*stgsl WE?{TGF-BI), TNF

supleffeing ngn(@g pIemHWENFsFmr @Eﬁe{i 1m@sﬁlaBe|(Bhyé,n BwFF, THANK),
asse

SN BB SEE1 1% B R BT 1, BraKes,

C)égg:l'eng ?{(GR@t erENACIsAtION BbtaxRUL,i f BeaKIRHMPIF-2, Exodus-Z/SLC
protein or an ortion thereof can

Fraceicbe/N elctotaptm,efdi%nhat/ MG S, oéifg% ladtTak: pﬁam@}%tm/ATAC/ SCM,

MCP-1/MCAF, MCP-3, MCP-4, MDC/STCP-1/ABCD-1, MIP-1a, MIP-1B3, 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.
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Any of a variety of vectors and expression systens can

be used to express the nulti- subunit protein in the
whoms/oe®id . The mul ti-subunits can be | ocat ed PET/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

Ca%s $«9 é"ﬂﬁi@l(er Erﬁ@ocﬁﬁ’l@ﬁtr &t thefprBs cﬁﬁcl&‘ﬁfee tﬁ@l‘&@ﬁabﬁﬁm mammalian

Regul atory el enents can be included on the

protemes; their framleum grept ggrr depivativascosanalassithereefi gambe antibodies. These

uence rna [ 0

antlﬁgﬁase ﬁ%’b@é f Shargle Spogrolz)%?lg 0 mﬂl%)g I%{ﬁlﬁ gﬁtlbocﬁlgs g‘g}s £spect of the
preRALine it al‘lﬁﬂincluﬂbld thiseHeysitgl @ clotig and Mfrﬁnﬁx@ nesisaties, as well as

Pseudononas using expression, sy tens with auxotrophlc
Fabdeagaenisodr thaprodudt of endipk expyssiPnIbrayys.  Appl i cati on No.

10/ 994, 138 to Dow d obal Technol ogies filed Novenber
Prolictioti S MultoGibahi Prbeisontrol of each nucleic acid

encodi Ng a subunit is under the control of an

auxiat pBpHTebosiEnentt PHriherapieesnt KENUODs (theMTPdystign e ph srecombinant
it AR R RRSEE ol A SR R LSs PRdamonas o provided. In
anoiliee |endbedimemnt,on hostr eels wbuhe Fseudohmnasrapecizs ¥hgoside@ that has been

l e, the protei

trarﬁ{ff i eﬁg Ent Lo rasr?{;(f)gn nari}) maj;nmaglanénulg\ nglymp Iff?%qn oneé em%odlment

muﬁ@@@fn&ﬁﬂ&%ﬁs 6dih &g 0€ohiiddnd thathmalign ol AumdRpteind)ate expressed in
subunits. The protein also may be a heteroneric

a Ppugpiaprasi host ¢edl g ope emibodiment; expressyon @f thg mufig-subupit protein by the

hosP Lell'RY RousHEY 'Bz g&latﬁ?ﬁeé@éh@ rﬂulﬂhﬁdﬁ%ﬂ:’xﬁ L3 Qﬁ@h&@é}nbodlment the
proteins incltude: receptors including ion channel

multesbphid pmtels .og rpa;btndwgs poofied. ﬁ@lesmﬂama@n lherms_msbled by the cell before

ansne ane .p )
PRI B 1401eAP il PP OF P AR ) GHEHOCee e i g0 isolaion or
purfiiatiéig) € WiptibAAIHN EHEDskdtent OF 8ny ﬁ@ﬂtldﬂlﬂikge(Mﬁn pfeOﬁeﬁatﬁﬁed or refolded to
full chaln anti bodi es, and anti body fragnments; enzynes
Proflpge] aGHY SRS - polynerases and DNA pol ynerases; and

MenRLABE R’/Eﬁ’c%t?' E%ectglrs%ﬁcekbﬁ@m&{ sﬁ*eﬂ%dcaﬁr%tlﬁzb&‘%o Efbr@é@G%he multi-

enbodl nent o e present 1nvention, the production of
sublur-m: qmmemam thelRostreeiial The nmlmdblpnfetc@nrm lesatsd owi desdngle vector,

Opt{(ﬁlg 4 g’g?rna‘ﬁlé’dilﬁ%sg "Po‘? Fi%{rl\gl %%§£?t8%1 tg{)‘t‘ieogl% 1&89 t‘fﬁ) goltarlc Hgmc sequence.
Ead¥ sab@iificanl alsodse@inhifferefinadion® Miinltiphevectvroas lﬁ:hmtadil BadhSsubunit can

purified. In another enbodinent follom%ng | ation
be ynder the gsmBBliAmSaEiTROTe SHECHIN BEHeRr Steghiary e%memsl @@ be included
on a%t\}e%flllhédudlhg Perdl 1948 ReGaorP§ ol £ @&fu@ﬁ@e@ Rferhdd FRLERHEE entry sites,

to produce e protein. In general, a reconbi nant

acthzlatmosbq@ﬁmealmombtetm prgd iemmatwromgmaés pr oduced by 15

]E lr S ngg%m ﬁ%% Cg}ul tlSUbUlill?l prgtg EII(S: I aerg’ gg{ére%ged (1:1'5 ﬁP.s' udon%onas using
exlﬁ‘éﬁ’éﬁﬂl s@geﬁlh evithl aetrppiae @dlectloﬁhuhﬁrMéns ng dissbstd angtrAmtication No.
under conditjons gg roP]ﬁ ate

10/8%i1%85£q B’ﬁw Ghab heshapioetes il er 1 %%%4 wherip thpontrol of
eadiUfubfeld 42k &&%dmg 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
wGep®sie®13 s provided that has 20 been transf oP@EUS1005/001549
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, 16XDI, 89S Andro chbumits. Dh platem alod nlaiybietactbtdromed@protedn including 2, 3,
proteins, , 1 ncluding human al bum n

ch as alb

4,5 (@éﬁgiﬁ>ﬂb?¥ﬂ5 ?HBW@SE‘“ﬁﬁd bovi ne 25 al buni n;

tr %&%ﬁﬂﬁﬂ%Qmuliﬁl%{lﬁighﬁﬂmﬁl}iﬁﬁﬁrottélﬁ@ﬁlﬁﬁﬂé 1 Pecki6@ ihdhudibg ion channel

2, Ta bovine transferrin, rat transferrin,
recapeqre,ntlgmimg nroteinsfsael an kinageso fiiRases: ATPasest ppsmembrane proteins;
gy hHoPSEt SRty a 2 it D Sdeh mpumgmodulgtors including
MHG kﬁd)teﬁ»gemnaraﬁalﬁtdmbodle@a@w aitibody f frapinaenss; emcayrpbse iehiding RNA

conponents nn¥noglobullns enzyme i nhibitors;
po Efl@f@ﬁﬁss VA Ralasrasesaad mpoppr RISt ensi n and

bradyki ni n; insulin; endothelin; globulln 30 i ncluding
Proddubliéh ofBlodd ProYEin9ama- gl obul i n; and ot her types of

proteins, peptides, and fragnents thereof foun
pr i Wmonp yeTPPP@ﬁ‘éntb Pbole PTePFé‘grrr’E‘I"éntm?h ethg nP’i‘?é“‘é’é’Pd of recombinant

mamitatel Bﬁ)%d 95tem§?s %ﬁ@vﬁ@&’ﬁrp&%@&ﬁb&%&ﬁ@ﬂﬁ%w%ﬁe blood protein

humer ous blrood protei ns have been reported (see, S.
by Bel lehst nel( isgw)bwabﬂvp isditinphefthe Pyt priotein.0f ancgbg @;ﬂg)dlment the

o ST BRS04 TP SR o, o

bloﬁ@%&ﬁ&ﬁhs Duzified. pm)lﬁﬂ;ﬁalﬁ lﬂébm@ﬁd datirsenresttneth or refolded to produce
transferrin (Yang : (,L1984) Proc. .Natl. Acad.

actiggj profgiza Iy 1gen51i§1 azmr@ms blogdnﬁroglré ﬁgé igjipvention is produced by

trarFsP%}g‘?ﬁé;‘é%’ltaﬁlg ehoBf B4 ChbPRs of PAlRPAsEenls Bt cell, with a nuclelc acid

1 cens, Is provided, conprising transfornlng
cotruét| espding éhs blwétpro,teinl, cmtuﬂngameetrqns@s@p@ hostegellopnder conditions
app?%g{ﬂ elap irr] 3e%r%s%ﬁ,lt gln?ioPpe naﬁqusl%ga?]%gf orS s%ﬁ%ﬂgegncfi%nfymg the

rec6bindhi K16od RetehD&tprasedd bymeleéll condi ti ons sui tabl e for
expression of the al bum n, recoverin the a

ex pHegradher snbp: 1n1lqna@(]é¢§&§ﬂg of HEPTEONAS SPRIES 2 prov1ded that has

be miafisgRMa 1 R&pRLD lé”}&oﬂﬂgnﬁﬁto ﬁl%ﬁﬁ’fﬁgldns bRRUESRSN fWidMan vector
e group consisting of human bum n, bovi ne al bum n,

corrtabimlgtappedpbam genes:mdcmnlam alﬁmantSrfar exprBssignrof thpdlood protein of
n. I n another enbodi nent, album n can be
““?ﬁgéﬁp¥%lg t her apeutical |y active pol ypeptide, which
canThe WdodTpiotaihs At @in Menexpi@sed inchudepbugiare. nétnlimited to: carrier

further specific enbqdi nent u f
PrOtPiBRSIER A AR lnﬂuéla\gelwmsalpgm%l&deﬂ @%3 Table 2) and bovine
albﬁ&[ﬁﬁ rihbfethd LRMaf® A RardSferfih YNEIFRBS2,ble BEbbvine transferrin,

an expreSS|on vector containing nucl ei ¢ acid and
ratriesgsfierrinp mycopibirenh trandfarinesespmbiaphirastartia helapaleares; pecombinant

wofifpritc bR Sl e i el RO PR P A Bgnf and otter

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
wepdsmesrent , the transferrin can be purified fRCT/O82008001549

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-nolecul e of

nur R blob@ N6 RIns Kiwe YA REpokte@T8dee S I9). Bdld¥in (1993) Comp. Biochem
transferrin, nouse transferrin, primate transferrin,

Phystod dRebr23t2 k&) dneliding ithe amige asif seauence forhumen sqrpm albumin (Lawn,

al f - T ' ta.54. rd fiz .
RO BRI oSS o srom st
(Yang) §.relial. €983 Prgc. Nadnddadr $di.rU08 V,pep2752e2758% encoded

by transferrin pol ypeptides, transferr.in | ypepti des, .
tr a3 éli’erc_ifri‘F P BEERTe e PIPRUGICR & @5@?@1}1 é@ﬁ’g%@f’g%& 18 provided,
corhhr B, fEArAnlibs 80P, L ResdcHRT RREYEN Gath ¥ 86rkdéRon vector containing a

ol ypeptide. In yet another specific enbodinent, the i
nugleio sk sespiende ar geaisneds ranidnregulatry) lensedh $or gxpression of albumin,

rovi,ded i Si . i . f S .
el o e LSRRI BBl L SRR nd recoverin
thenAlblRinC eqsregded ity Peglubadscany. eAetrrding toothiexmbedisienty thé albumin

the globulin, culturing the 30 hpost cel] under . ) .
CXEGRE 15 SHSELAPREPE FO SR T PORT el sy Albyfgin, rabbit

albBR i, eRidkdyalbeRindtdt Butt€ an® L& Abuthh. 3n bHéthB&mbodiment, albumin
enbodi ment, fol [ ow ng expressi on, the globulin is

can boffuse@ do andersneuticldy] active nalyptide. 0Blgoh gan be of mammalian or non-
maP(Iln'I;/Hyr%ggl /001549 fromthe host cell. The globulin
xpressed is selected fromthe group consisting of
hunfna figtlebspécific babodiment, deuprbdyctionlwifiat tragistelodn imP. fladrescens is
gl ohul i n, .nouse obul i n,_shee | opul in nke .
g BAuPrRbERE rwgfl-osmai hg- GBI RS RO il P BT fpspression vetor
corltsRg rhbleRt doPirRRepIIAEA) d1¥mans Ffor@xpReidPeRhé Hensf&rih\cidturing the
further enbodi ment; the production of an insulinin P.
host [cglb neder sprditiensuiseble dof, expressiph PEiha dransigmingo dnpnpgfher qmbodiment,
h i t r i .
folog L B3 E0n Tahe ihitety T SHEEADSNAS) 3Ehng o protein. In o
furehep readedimmenaf the higarsfestin ican beupdrifiddnfpliohiéngh élatioel | The transferrin
under .conditjans suitable faor. ex ssion of the,. .

CXITRSE i Saffieh JOTLAA B SOPSHITG TG prbap, Ipiarin, glycosylated
hufbt (RQErRRD OsinBREosylahd hitgtl itfnSRRiND ethé S0kérhashl aif-molecule of
purified followm ng production of the 10 insulin by the .
hupyes trapsfpurin, Ppeng dansienine g teasierin, gneuse denglarin, pmmats transferrin,
rec%&%ﬂﬁn&%}ﬁreﬁiﬁ,r}gc %biﬂmnsfé@iﬁ%aﬁﬂnolg‘?ﬂéﬁg ‘f’ec'oﬂfﬁﬂlakxptransferﬁn half-

nmouse | nsulin, rat insul i n, porcine insulin, nonkey
madlerales i imvirendlténad wropertiés,) Seasfenia pphanlpetites,c abhsferrin polypeptides

active pol ypeptide, The, accession nupber .for human. g 1
enff(}‘?g% g}ﬁ B@%E@ﬁni golygslggdg,s, j‘ﬁias o Ralyreptides, ﬁ%ﬁemn antibodies,
trahdTSiin| fhghRAR, MErARRASSIRE U Mekphticd®2Rdife polypeptide.

Ful | -1 ength DNA for production of_ reconbi nant _gfood .

pr ofeyeisngther spagifie eabqdrments the aredisting of pghehuline P. fluorescens is

} no- :.nal..or OXYpt j e. af 0 :
PR SO b SANROT AP0k hEBCl RO, cprsion vestr
comwimingabictsic acid @ad repulatany demaynfdiespreedoraof thedilotgilinpculturing the

t he_knqQwn equences. by standard oceduy.es. . . .
host cell unger congiti%ns sé:lta%le or expressfaon otpt{le 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: 1
WOBMED69988_ L FL FSSAYSRGVFRRDAHKSEVAHRFKDLGE ~ Aci BICT/US2005/001549

ENFKALVLI AFAQYL QQCPFEDHVKLVNEVTEFAKTCVAD Sequence

ESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQE of human

PERNECFL QHKDDNPNL PRLVRPEVDVMCTAFHDNEETFL  serum

KKYLYElI ARRHPYFYAPEL L FFAKRYKAAFTECCQAADKA al bum n
ﬁo‘ﬁ&éﬁ@&%@m& SKL DLTK\L}QI%?% g group consisting of human
gloBDRADIOAIGY| SENGDG| 883Kt IgkbatinPrat ak@w@nAmsp globulin, sheep globulin,

moﬁ%ﬁ%gSLAfeEg% %%%@M%ﬁ@d to a therapeutically active

pol FRBRKEL VEEPQNLI KQNCELFKQLGEYKFQNALLVRYTK

STPTLVEVSRNLKVGSKCCKHPEAKRMPCAEDY . LS V V L C
\Y; ng[\%ftmh SoRbTRmert des/ReRon Q) Enciﬁsu inin P. ﬂuorescle\rlgs_ls prov1ded

o BRI IR T Ky o oo

nuo(diaanid atd sdgnlagar® @1emeitsc for AxpreRsioth of A sukin,0@ignnag jthe host cell

R R ve o rretseR RS Ay g ogyisolae the proten. Tna
furfRSF BRbMRh P SRERGVMAR G AR Yisblale RAINAANEAIRA foRldwWR production of the

2005/ 069913 PCT/ US200Q5/ 001549, Sequence
insytin pntheresioell APRREIpIY sxmrorsakissploTied e thgggroup consisting of human

ms@ﬂéé@&m EKA\/ANFFE

fus@CHT4 HOvPSHREAF K@mem@mawwmsﬂcmmwmm human insulin genes

is J%Q%RKPV @\'—EEEE%H LA Psmgg\éé@%ﬁrtglmber is J02547.

KDSARI(GH ko vie PRVRAISMY L‘(ﬁ‘ﬁEch\ﬁl—Af RivoREGEREO B od BDEMSRY tidicated DNA
CALSHHERL KCDEV\SVNSV &I ECV_ SAET

encping] GileNRICERBAREET IR WY ICAREGE ymiiahiahe of blood proteins or a portion

g-rgﬁﬁ EIJC@G lanGhnt foBR&y8hdulif, and insulin

theg#i\%@gﬁ%ﬁywa}f%%-gmb§% ng}é%mzed according to the known

RTAGANI PMGELL YNKI NHCRFDEFFSEGCAP

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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10

DSSL CKL CMGSGLNL CEPNNKEGYYGYTGAFRCL VEKGD
VAFVKHQTVPQNT GGKNPDPWAKNL NEKDYEL L CLDGT

WORERSBREYANCHL ARAPNHAVVTRKDKEACVHKI LRQQQH L FGSMVITDED05/001549
GNFCLFRSETKDLLFRDDTV CLAKLHDRNT ~ YEKYLGEEYVKAVGN
LRKCSTSSLLEACTFRRP (Strausberg (2002) PNAS,

99: 16899- 16903) cDNA Seq.

ID. No: 3

at ggccct gt ggat gcgect cct gecccct get ggcgcet get ggecct ct gggga

Sequeii@@ac

of cagccg

traris€drAf C
gtgtgc
gacct

gcaggt ggggcaggt ggd

cttg

atctgc
of Enzy
the prq
co-facq
fl uoreq
host c¢
has 5
manmal i
co-f act
are not

gccctgizggggtccctg

Sequence
agcctttgtge
a of Humai

gggaacgaggq
I nsulin

ccct ct acd

pduct i on of
ors by a hg
scens is  pr
el | of the H
been transf
an enzyne (
ors expresy

[imted f

s In one ¢

VTLDAGLVYDAYLAPNNLKPVVAEFYGSKEDPQTFYYAV
AOCVE BSG ) MNQIRGIEK SCHITHIGRSAGWINIPIGLLYC
| DLPEPRKPLEKAVANFFSGSCAPCADGTDFPQLCQLCPGC
HA G TIN G RGFROAFANCCRREAUTI ATUIAIFBIFENLAN
KADRDQYELLCLDNTRKPVDEYKDCHIAQVPSHTVVARS
‘%é&%%lﬁ%ﬁ%ﬁ%@ﬁ@%ﬁﬁ% PHGKDLLF

’ KDSAHGFLK VPP A J%:JZ.EEGTCQEA
‘ RIECVSAET
bGEVPVLAENY
RV RS S RBL TOYDNLK GKKSC
REK PGB ERERESEGCAPGSKK
PRI LK LEM G TN EREEHHERE Y TS AFRCLVEKGD
PIRAITG KIS RS EGEKNRDRBWAKNENEXKBPAMELLCLDGT
RERVIEE B AR ISR ABNHAGOVER KRR EACVHKILRQQQH
) L RGESN WED OB GNFOE FRISERI IFRDDTVCLAKLHDRNT
&ERYLGREY VAU GNTERK GSTS SLHE AQIEFRRP
OSRAEBL2F2e02) 2NATCINX6THISHDO3 AN NO

LGYEYV

(0164
9]9) TET

PEESCRRHPEAG
p STTAYGRIHG WHEPM

h

oDRE 7 0
S
InSﬁ‘*nydfﬁ

dehydr 4

(ISERIPSNoaS |
pepti dases,

ypsin, CoAlr,
ases, cystaé
pgenases, al
it ases, di af

fdoBs@Stgndt c%&%é&@@&g@@é@@gccctctggggacctgacc

fehacacdt %%&g* c%%tggaagctctctaccta
&tg%a

Shebd ¥ i8R taca ggaggcagaggacct
“?%%:fﬁ%‘” L
Ig‘@cc %%a gg%rcé gcag%tgg%acaatgctgtaccagcatctgct

th‘\vl f

tagcctgecageccttg
or ﬁ
ﬁrjfaggtgga

—CTrootT

uuvc,

ey ases,

Prodq das%s]?’?zil ucose

cct
|sonerases glucose OX|dases
nethyltransferases nltrlle

hy dmas@s , eribsdienst de PRopRREtY ide@fon, 1B PRGBS ®Fefecombinant

oxyni ti

mapgiabian GREEES & 8- Tasiotprysa hoticel of dheasnepiss &
l?ép gﬂ%b(ﬂﬁrleﬂt? g I \§th%ﬁ Q? [E%Q???&nd;brr]nonas

uS2005

prodfhve:

| ases, pept

Bt
001549

i dases, glycosyltrasferases

Wp@gpq Jjuorescens is

ecies is provided that has
enz

beemamnbfenaedmwpﬂasd a r=cembinant rpmhsnphm éndpme foo po-fasgampl e

one
the?

hat
PETPTE® &N

i S de

i Rilts Rerid

and/.or,.veteri.n

@és emlBEI t duc 11&?‘ lglﬁ e not limited

to fafdlﬁla@&? UWiriige Imfd@&l%; laifin® iciaTeSidbses) Uﬂﬁrta&s,g By, ldepsudent enzymes,

| asm nogen acti vat or;

ur oki_nase, .reptil ase

carbeyRERtislaFssa cubOR ST SSe CADORYYRSER FReRIPEIRATRLRA PRguTNg enzymes,

e S

deltydyqgsnases,

hydrases,

glycosyltrasferases,

fumerases,

| ases):

dehydratases
galactose

methyltransferases,

eRashy, dé}%{a"ﬂﬁgﬁe (s§ntllages, 28RAFRILRAGRE dehydrogenases, alcohol

dases: pfoteases;
dloxygenases enoate reductases,

car boxypept |

diaphorases, epoxide

oxidases, glucose isomerases, glucose oxidases,

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
wa@e@bioeizir anosi dases. Yet anot her enbodi ment PCDUSHES001549

for the production of reconbinant enzynme replacenents

in P. fluorescens cells by transformng a P.

fluorescens host cell with an 10 expression vector

cont ai ni_.ng nycl ei c _aci ds and requl at or l.ements f .

< prIBSHIOgHTT SrOGERH ha B AL OF b el STARRPolypeptide, for
exaﬁé[}llé Yid Mgt fshsieddld fod hedflan G8OMET ViteRsar§ hdragduBic bod/or diagnostic use.

expression of the reconbi nant enzyne repl acenents. The | )
Exangdendy] sual thempeytiemesophilic eneypes ingide, e dissygplapinagay activator;

ell is select 1 r.o L Sl . DNA. i id
urogﬂnﬁ%\esi rﬁgtilésebestt%gto%gggo n‘lg?f}l%g’, lgg%egg,g@% 0%1?%3%{’ enzyne 0 ac.l
hydr6lReaC ENR N ta8pdraigingbe] amiddhydrodyses)t | meldxypeptilases; pt@eases, trypsin,

pol ypept i de., Produyct 'hon f, I\/Bgﬁgg}al i an Anti bodi.es gnoltaS Jiase
PepA: | BOEPIFPHEN®ARAN| hromlainBUASSRHE: JievraRunigpsss Jagtase, maltase,
suc!rzﬁg,%q}tdia ndthiGnd¥i@dect i on of reconbi nant mammal i an

singl'e chain, Fab fragnments and/or full chain .

ant Ybodinethen renfhodipnit prowidep dt i theisprogemioaopl ppcombipant enzyme

ell of .th eci es P, f S o rayi + QA with
e RgBaT e PO P g0 LN aTSEE ' £ 7P R B st R with an
exprBRicdr @babn coanile imoleit @adidanghd peguwatatyl ylemeniss iferd xpression of

Optionally, the protein can be repatured to praduce .
recgmbEEpt FRLROIRICIPRE ARY | BHHY"S r‘ﬁ%ﬁ’?ﬁ b fc?aﬁﬁsm guitable for
ex@és%ionocﬁithé’ﬁ%bﬂnﬁinlaht‘ Ua8fnt fepfaceehB! TAB rédogibadant &pyRIRAEplacements

or targeting in the cell during production. In .
exmrsthen thebbeitnesht is selaged feam| thef sionp masisiREN a4 lgasidase beta,

species | L OV h t §f & B Ghdreuticall t
La%’%bcf’ag sa%‘?r e%%n%ﬁ%gn%&%‘r?ﬁgﬁ%%ﬁgﬁﬁgﬁggchai n, Fagpeu 1eatly achve
polypggient s and/or 25 full chain antibodies or

ragnents or portions thereof. In one enbodi nent, the

P. fluorescens,cell . pr gd S .a,singl e chain
Progictinh @ Mgl diestpuifodics i oo RadrF dstieats T A
Si Ngh eorfeh @inbodinienb asty teamprésent tekentitig #ret ipgetuctiom difh gecombinant

regi ons of antibodies on a sjngle stably-folde .
mase Ry i i AD TORRGRS 2oRar RUILARE o8I Pg tagents or portions
th 0Bty host &l 51*?1%15'%)%1@§P' Fired R PEbEA. ITHSndhbEdhent, following

retarn the antigen-specific binding 30 pr oEJert ies of .
exprebsidroaf the pra@éingthe prdicinsam be issdatedbandceniiopallyp@ifigdo (Optionally, the

t her apeutic uch " § {.n - ' .
prittan it sunrd Y pledtpe sl AR profi 2B or anibody Sagments are
optiBaHIBARREY god @8retion Signilusqanse firttdrgetdfy Mh2ARUSIO69 pi@luction.
PCT/ US2005/ 001549 effecto omai ns, . di agnostics, su
as (BRBPOPHEEPNETBH: P ROV <Y %rtggfgw@&oegwéﬂem R‘é’?‘%“ that has
bely ﬁ&onﬁﬁ%%}@ﬁsg Q0kSomBHAR ASmRERAELEAgIe Whhinl &b fi@Bments and/or
an etection, 'including identification and

full lbain entdradieator fagwéents ovedrtionstherselit i ¢ tar get s,
anti.body m.croarr o G t i g{ Ofhain antibod
vehiTB|uE ibpaiiin e r, ok Jég%"ffgfri&g{?@?&#%gsn%?ﬁl o Abocy of
ﬁ%@?&ﬂeﬁ BE pbstiohfahdPeofl | Mo s@gRathairc ehtibody ociuciasludiatthe antigen-binding
ragments or portj ops . : . . o e
regions of antibodies on a single stably-folded 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

26



10

15

20

25

30

thereof. Fab fragnents can be a piece of a particular

anti body. The Fab fragnent can contain the antigen
whewdioery1sit e. The Fab fragnent can contai ns 2PCITHE2985/001549

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.

effdctdtIREHBN YiagdblicOt NNl aPHENGOIRBRSE SPEE VRS- orAX ViRb dbhicer marker
anti body cont ai ni ng the Fc._region can be nore

asswsre§9aafh tog&aﬁwélt asa%gtﬁ@daﬁﬁeﬁtl%@dccﬂwlam@clmng iidggtification and
[ [ I n

SR 30 e B 0109, SR, it i et

andl/dredehphiatfomgeagendrugdﬁhvaﬁyseas es r eqw ri ng sustained

t he{?n%l %beﬁ aﬁm%zgﬁ (B’g(l}g gir P’éédﬁ%lﬁ tce ?&S%Fo%ilgrfq%g%%ﬁtg or portions

thef2B £ UBABABEeriPEM 1R piSceddfAVpaRshanBb&HK. Thé GaBfagment can contain
ressi on Vector t hat contai ns Separate cistronic or

the ﬁéf igen hindiggisite.s Ehe Eple Bagmary gag éﬁl@tm@s @ cbpigs ¢ @rlight chain and a heavy
chaﬁfﬁé{%ﬁéﬁp%é’s@ HaBefi Qa1? BOfiftled via | il{lﬁér ora disulfide bond.
pronoter-clstroir palr or expression of an
I rmimnasyéradmbiodiméntgof the Ipwismta'mdenaos,eﬁuﬂ retlain antibodies can be expressed

nmot er - ci st.ro or expression of an
in P, e e RebEydhpnes BEERe- it TisehAtibodycongining the Fe
region€ah i@ hﬁoré e st A Ehife AL Yra8AiRnMhnd cBeat4hdE PERHES Thér¥by having longer
regul at ed by separate gr omot ers, Each 20 cistron

biolpetca} Ralf fide &y siredaionn Suds antibediss|cpn el wed jasle barpeutic agent for
tiat TIR
dis 6 g bR ALARL Y Ll o O hel 4 soquente wodi ng
f or Intdn@ elmhyldnn@nai process fegryducing sxfunctionahantfoolly ot ﬁmghbnt thereof
mf,—l ;y cels O\f?g mer%tlthe TIRseqlgl ges ctant ;
n’ﬁﬁ‘i’%‘f 5 shPs BRACE LY P PSR TPHREP Apat contains separate

cistsdrie Bigidly aronioRtiaRss. fTHe sepfhle cahdn RPN WIS carl fontain a first
an alternative enbodinent, a heavy chain coding

ng@aqymncaﬁr bfér |e3preesien g emdmyaimes]obukinilighp hain gnd a second
proHoﬂths@xl&ﬂ tp@lrt o e%s\%l‘éﬂgggﬁ me{uq;ﬂo@ﬁblﬂ HREPAERAE such that expression

nmbodi nen ain sequences ar
of 1&1@ dghit q:hmraarpbhgawy shaio me:mslampmdmly wigtlated by spxrgieepromoters Each
. plasm.d,, or coded |nt e osﬂ..ln.. . .
iR P oGt eh e SrSueBoPde Bripr e Ffliion nitiaion region
(T]Ry Oﬁétﬁlblpgmked e inbR]c R sdaaehteWodinkfogimRNight BIRAL6f heavy chain
ost cel | transforrred with two separate

of e Rl H%Pt&ﬂb Aibody (18 ong sprhodingentythe JFReseaeprgcanlee manipulated to
prolvidg h&lff@féﬁt Ql%ﬁé’%lcﬁﬁ?'sﬁéng% ct)ﬁlxglrﬁm)ﬁ %iry ight"a rﬂnﬁewé/ %hgérts. In an

nbodi nent the process inclu uring t
altemdtllve wmbedimeni, taaldawy chaidicoding segmntd ean behlocatedyh tiehseinre plasmid

as EEGH BB 5k oot s Al E D dhe Pse B light chain

seqnhe;esbi;e foen® o alpoYychtionicadetiighet Weithinh @Ckingdd ﬁlasmfd o eoded into the
and heavy chains; and b) allow ng the assenb

gen@fnetqﬁglqho%t and heavy chains to formthe functi onal

ant jr00(diheP embb BTN FB&LE R prolfded ¥l f6hud

the Pseudonpnas expr eﬂTs%gn S};/rg em ca exup?‘?) ﬂL Qﬁa,l agtlbOdy o
fragrhent dipeentiio ashonsgd:él trzhmfmme@a&bthf WangsmamE temskatibhal cnhas respectively
enc%gltng?h g%% an ({hc? 9 t chalns oft tﬁee 211? ody e Lllljedemnlgodlment 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-CD 18 anti body, chineric
wa@piosioedies, human anti bodi es, humani zed ant i bPCI/ES2008001549
those described in the Table 3 below Table 3 -
Anti bodi es and Anti body Fragnents. Antibody Target
Antigen Product |sotype Indication Type 5d.1
Conmpl erent (C5) Humani sed 1 gG Rheumatoid Arthritis
expisdedlinG BRuehmi tfaghidh) tiddstiemPorallg GesileiimChe Jproduction of the light
pCon'pl erre% (C5) Hu%%]i sed | gGgNep ritis 5GL. %—SC i g
andchnapy eheins: o) aliowing tepssanhly ofilr gkl apdnlenayy shwag do form the

o ol D eat ment () Humani sed Sefv

Anginofiirthst \emBXinGiBk, GBLP tdudemo@s HExprésBXnCBlsteBD4 express human

Murine.l gG_All ' [ . - -8 .. . .
theliag%.glrc]: ¢ g‘t&n& %%h%f;a%%)r@reﬂé gff %Pﬁjﬁ@éﬁ{é@b %ﬂ})bpgrﬂgg%greof, including,
but @il Zghifdd 8 rHab S Hatl Rab' PN Fas geuMhAz{IbﬂéHrmidsw, b8ECD18 antibody,

Ml tiple Sclerosis _Anti- ha CDl1la Humanj sed | gGl_.
chimgge priiodieahymappniiBodies, hemppipedanbadies pr 2hogp desrigedin the Table
3bélg&,§arcti on Anti-LFA1L CD18 Miurine Fab'2 All ograft

rejection Anti-VEG- VEGF Humani sed 1 gGL Cancer
TaHlg 8 netrizgdbodibnt i dntCiod0 Erdgmenrsi sed | gG Al | ogr aft

reteet-ei—ARrFova—EB4oLHumantsed +g6-SEEBEC2—ant—-d—

Aniipdyne E@g%“gegl RF%EE‘} M 1| KPP IP@@H’“& r oke

_BT1-322! CD2 Rat 1 gG GARRS 2259 EGER Chineric 1gG
5Glad+Nerfomntemeat(Cory Hymnapised Ly Jen G| Riesmatold, Agfhritjs
SGEbP571 [TRempleptent (Ghoe diuresised GAgGr ohn'SEHCDP571
5GTAF- al ph@otplearensEd) || dEmdirednpligbi d ANdphiitiss  CDP850
SGE1sl ect Comblermat €350 |Phondnasetl S| SdBar s g\CaadidpiathoylBypass
5GERLIET | LChmbleaRABW D |tHumanised | 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 1gd Metastatic Breast HNK20 F
wWORNS0699IHA RSV 28 WO 2005/ 069913 PCT/ US2005/ ORABES2005/001549

Hu23F2G CD11/ 18 Humani sed Multiple Sclerosis Hu23F2G

CD11/ 18 Humani sed 1gG Stroke 1C 14 CD 14 ---- Toxic

shock |1CM3 | CAM 3 Humani sed Psoriasis |DEC 114 CD380
Primatised Psoriasis |DEC 131 CDAOL Humani sed SLE
i 56 TIICHUNPE, FUMENT SRELMEEE D! € SC| 406pI8 ScloRsts 151
0 [EhiFEE 100 RIRHTRIe q 1867 NT 1 Bkl | DEC- 152
ICIA et 'Cﬁl%.“” ASt eIV eT oY T T R R A AT Pa
ICMAE. o) | '“r'."ﬁ"i“i.iziu#‘naﬂisk"'r-' . LDP T£$oraa’éﬂsﬂf“- At earin
IDE‘I@J’Mi S GIDBQIGSI roke I‘pﬁhaﬁﬁ 2 T'M SISy ot cnd
IDEGE N | LGP4PE 1 ej ect il Shmaned o 4 ph: AhEt 27 Hunani sed
IDEC-d3t atj UB4Qol itis L BRag@ised (D52 HundMiltiplg Sclemsi
IDE@pat hlED4Lym 1 HLA | DRnGhisedkr|i [gGNHL | RbywpatCidiArtiBiRy
DEEUTBN SEADMHL  MAK- 19FhrinfNkedal [pha  Mur iAsehnketAllggFoxi ¢
InfBORGE B3gH04 (FOhiki@n A6 MNRMeuaRitbAABGS !
Tofk g Ve[ PNE R COF CPEHRERE TaEGneygbpid ATTNTTTNS
IDEOT - T AT gﬁ!ﬁa b 'lJ_ W MGy oD -507 CDZ
LDRSk, A A gﬁ&'@i;j , '-Elrggms,gﬂ PN ogf’a‘ft r?’e”{“'on
DR Chocs LHENIBELA L] SR Ayt of repe) iﬂcmw&&@msm{n A
LDP-03 / CD52 Humanised | 1gG1 | 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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Ot hocl one/ CD3 Murine mlg& Allograft rejection

anti-CD3 a OKT3 Ostavir Hep B Human Hep B OvaRex CA
wa22®smemoine Ovarian Panorex 17- EpCAM Muri ne PQIES2005/001549

Col orectal 1A PR0542 gp |20 Humani sed HLV Protovir

CW Humani sed 1g@ CW RepPro/ Abc gpllibllla Chimeric

Fab Conplications of coronary iximb angiopl asty

rhuvab- E25 | gE Humani sed 119G thma/ All ergy Rituxan

SMARDaChi B3 ¢ | Gl NHHwsBM®40563 1L5 Adtommenedlisease
CDAst hma/ Al | ergy SB- 240683 | L- 4] Humanijsed

svasthaa/ NODsr gy SCHS 5 7@émdriseéd Hunani Seslildgithregdeibher gy
cp3 mul ec{ CD25 Chinerijc 1g@ Aljograft] rejection 29 WO

SMAPPLUBYEH3 PCT/ USZOUSAHHARAD | WPRT [@Psofkls Humant sed
cpfut oi mmyne di sease CO3 SMART @p-- CD3 |Huneni sed

L0\ A AA Vo
or<ai

t ectton 7 Hopenmised—1 g6
E0%0a” svarT |CEEFR e eSed 1g MLO5

A NHL—1D1-0-Syraghs——HdraRt-sed—+gG—RSY
S Edi af L(ﬁ Vi taxi n ' VNRi ntegfin HumamJI ed Sarcoma

1 Qnapax CD25 Humani qprLIgGI A lograft! rejection

Symygasiuct i| §8Pof Tr anscrli iBemersad lor gl RSV (Paediatric)
Vitaxin VNRintegrin Humanised Sarcoma

Zenapax CD25 Humanised | I1gG1 Allograft rejection

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 PseudonPCEES2005/001549
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
putamve dsnger—bmdmgt dMﬁalpr trhresicriptionn favbert;h RDe @b adin @iahscri tlon factors;
of the Pseudo species is rOV|ded
mtr‘ﬁ%?& YB%‘gﬁtonr BOLTR MRBYTPEOR F%%éﬁga?‘@cr&&blﬁ snef genetic competence
suchVBYTRRE A Ak ohti A \4ts bR rfe?ﬂﬁt@f tranSEABR fBbisOPack @] ﬁgriscnptlonal
suitable for insertion in he expression Systens
regylatar ﬁﬁaé@élﬁtlon f@cwlﬁw el‘ﬁ%@h%ﬂh@ﬂﬂﬂd@ tespasivef tral’(sen]btﬁin factors; iron

nbers.of the Pa
depé&alrﬁt '?ngrés)é Phef { AP ADE SRpFoYs ﬁqu}egssqgﬁg'%trpwcnpnonal
1egﬂhermmmmnWbmﬁbﬂ6mof these fam lies suitable for wuse
hﬂﬁ% i nvention include mammal i an and
SF%W @@ sFRIestRth g £ setdomopay fpesipptcrpnbeg utilized for
diaghB&i¢] Blefipsutid of the of the ASNC
B R AL AR Ve
transcrl tional regulators; bacterial regulatory
Vectgr Srenaxatiest the | uxR 15 fanily; bacterial regul atory
Polﬁﬁb]ie&ldelgrn helix transcription factors; bacteri al
gfrétory proteins of the arsR fan1|y, transcription
ther secombiriant hehingeatiarr nproteinisx addmpeptideesgecital leypicbed from

S T R —

transvelptisn tind rahdition regﬁlamﬁﬁ lefich@fo FQ{ ﬁmc&\lﬁl BERAEBS which the
[ ription factors; MarRtamly of

dogaln tran%%

hostyGel 1£aR FRRIETSORe Profeiporihe @ﬁ@gmeﬂlamerybe;ﬁ native coding sequence for

the tafR0HSIvp&YHAONE fa@aﬁfagfesbutt &8 MR 4 96@1 af.l I{c‘éQHert ? f)gen selected,
proteins; 20 argi ni né repressor tran ?lon

improvedyi e LBtimizeds |1F$BI wndle feledtet $?£pn‘essl(m (hostpbﬁik efor example by

r r.ans ion.factors transcript.i on
Synt?gs%cg b de BSP8NS eecrt eéﬁ COBY Gse élé%l ?/él ﬂ%f‘ folnanas spesigh such as P.
Sfluofeacenar She gemm) (D}n}iﬂ atESuRWiH hlavelbéts oahitBitAlWithiR bP Wl Be inserted into

transcrl 30 WO 2005/ 069913 o
one 9’(3??’19§f qlswé %ﬁmbgﬁﬁﬁww&amoﬂhwwﬁejsm masteell. Nucleic acid
or atﬁo@ﬂﬁﬁfebﬁ’&é fd ft@%‘é%’révldgcﬁ% %@ﬁegs{b"l’@?&{ﬂ”pﬁ‘lleﬁﬂ nucleic acid or a

factors; nitrogen regulatory protein transcri
polynudeasids thaﬁ €gateing @t leagfuingt gsne tlot cgehebxpress@'bgtl&ﬂﬂb&:cted bacterial
negative transcriptional regul ator
exm?%gﬂécrfgﬁlon factors; bacterial transcriptional
regul ator transcription factors; glycerol-3 -phosphate

ReatSSRO ive transcription factors; iron 5 dependent
—Egﬁgﬁgég§%$ﬂ§ranscription factors; and nunerous speci es
speRé flegulbtoANST&hdtd ARk hé'rﬁgul:éﬁ He to‘g r E%dh%] to the target
factors. Transcriptional factors expresse
recombigdio mmal@pemo@gn capodieg \geng.i | z' €k fcoding dsqumcstcbfc the protein-
enco‘@ﬁ% F%?g F%eg%l’er afgloﬁ%é ﬁg,: 12 8%4 g o thE gna%u%éa }oé)l%]gptlde %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@eioppetd de codi ng sequence i s operably attacPeruszmo5/001549

transcription and translation regul atory el enents

formng a functional gene from which the host cel

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

native codi ng sequence for 15 the target polypeptide,

T AYALLABLSoraty hitdcBBd, BhS Bcl Beftin; 9HeR %o 38 €6 RrdtIdALin which the

has been sel ected, 1nproved, or optimzed for use in
transtriptoahleaidenydrepslatiaiabreghlotory eleientsfany cayrlenfly ettadhpd to the coding

scaS0ARe 6 S e DRt . S50k BB R 38 38 cemens
canGBRE(18Y edptadsionaF tid codirgl sefidviCe. DRGThe @ADS Himimt, &k tighlatofy clements

_or wll be inserted into_one or nore vector, whic .
willypg part REA WHole estiesteiorramdsrgping itrasionpativnsinta hesicell; however, in
. . | | . .

g ElE U B o dhty AP LR oL enE P Pich SR part of the
hosb ger@mepmicgmtie pab of algenbhnetof enether argandsm,| cx&an boderivgd tleerefrom.

that can be expressed by the sel ected bacteri al

expression host cell. Regulatory El enents 25 The
Proffotstt addDAYcetieBnentssed herein can be operably

attached to the target _reconhi nant mammalian protein | .

enchie REPIRRIFS . USqthdN AeRPTFaTCe gt heePighent HaveptipR dnay. be constitutive

er :

pro?ﬁgé?%g{]%lggﬁ%gl ﬂ;%ggtte%}a e(?%@g?ﬁ%x%@%&%%&sefdg rr}%iﬂ’zltéd Bionidfers include
those efithe family deriveddtdna thor kac prosmasent G.e. tharladdeprogmotas)iiespecially the tac

enents, e.d... One pr re cpdin equances f o
andgt&tqrcatgm{eggg%mal?e _gxegﬁ.giga&nt &?%-Aggép]t"?}d% ego’ PEBOGS3s Wl as Pracis,
PtaPI'% PRicT; PRPUVEesnd the Tolb pfontaeronl y 30 utilized

encodi ng el enents_known 1n the art, excluding, .
secremMPER XpgRlsh ohBYHlagdRrs RrRRtotEh afelilin expreSsiqn ysteas according
3 c le. 13
o ﬂé’é( /e%%;%%%?%‘%%%ﬁ%&é’%hgé’%%%%s%gggﬁg@?;% “attached," as
Tahle éoEXwenpdasrof npedarByomoteany configuration in which the
transcripti Oﬁig;‘d apd—any—tfa S at+oral—reguhat ory
el ements ar g-¢8PEatty—hinehed—to—the—ecedi ng
sequence in SHeh di Spos| 'I. \tgt_r)llper %At ive tlo t he
codi ng sequelidR., t hat t heHighdamaewige el enerjts  can
direct the eXpmessi on of | Algl-codiatngbeegatende. | n one
enbodi ment, ke regul at of xllgll-esrmlstohiened | |[be part of
a whol e gene fore undef galikthtds ansformatijon into a
host cell; however, in other enbodi nmeENts the
regul atory elenents are part of another gene, which
canStw @f tl. dfanthes-Rdwge &eNone droremme O9Bhr tMaifual of Industrial
.geno of ot.her .or [ Qr L£an . deriwe
MigE BB ot B e A st 37 Pkl ooz, (asM Press,
Wa!@hiﬁ@i@h@DﬁC.);&e.CBbdhﬁre'ﬁempdaﬁCertht(Dpzhm in r&aeﬂinolog?) 12:439-445; and
i nvention _nay be constitutive pronoters or, regul at
R. éﬂ%%&e&.wﬂﬁq%@@b%lé@d@f Bilegpi nd §§ﬂfF%ﬁ"€§’%y &' aner & &
Ra@%g,r%ag.g 'bg.lQ@-%h.u %%ﬁohg@é?lﬁgﬁlgttﬂgnﬁ%tfdﬁ sgffehé’eegf 4 pRMoter native to

ronot er acZ pronoter), especially
thet $edecteglcbacterial 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, Ptacl?7,
wo@s6991P acUV5, and the T7lac pronoter. 15 (eCmDS2005/001549
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 21PR
prohlo@ir it eonadengly atteche@ tehndtherhwhethpetha same oPdiffskdny in seguence, e.g., a

Pa%%bi%& %%aélgtg)tr%g%ter éntarprc}/rgotelgléyl%)gﬁg %—?ﬂ%?g 2 1@:> ﬁ%omoter

Lorg Béﬂat@é— 983 ol Ugllizef plohtbist régulatorzO th@iﬁS) bihobalgy to control
and otechnolo (A. Demain & J. Davles,

qighe sen alveeh the veametagis Srparp, Whare alrpg%%rﬁqﬂgqog@;er is used

tranppr
R e e e

aco@ﬂﬂn@lt@tthe fmedengmv(eﬂtlotﬂ\mﬂ_&mmp&smf pRapiteryregglitory proteins include:

125-54. A pr ter havi.pg the nucl eoti ence,
scifiog FPH Srmdt (478 00} Re oG BRI B Ve 1O RBs preC family
trafelibtioRY a@ﬁﬁ@oﬂ@erégﬁ&gort ofe@iil! leQ., EXPRbE IdcD rétfalnﬁ hmd dual-fuction
transgene 25 encodi ng the target polypepti
regRiQry O IDHRIBS, aﬁghrﬁnlqoét Bage peYeiBat Mepe rregiﬂatﬁﬁi Bmcg?r/promoter-
rs may al so be used in
reget mrbiO s ARTIAGBR BEALET0 TOY 0515
PCTPtéaaRaakgilabddpropmimnnteeact witheoefifleetor tympaundcied compound that

GBS et e O S0 O b5 PSR e protin o
cithorRElesbe @rbifd f) Aqedd afe DA GahRIGHBH edgulaRag lﬂ:gible of the gene that is
pronoters utilize pronoter regulator rot ins.in

un@ﬁfdb? cquirot ghthegrometer ﬁlseé@hqur@ﬁﬁag o Haclgjag thegetih pE# transcriptase
en%?bf dH]r gﬂﬁattﬁg ﬁa%s&p@i@ﬁtof i gé&n apFEaY S5RsbuRBO RS @hssifd as either

a‘correspo g pronoter regul atory
inducers emrncm,rdplresad»rs,o atgk theae tcoufpoamdseighds snative s3fsctom compounds and
accordln to the sen |nvent|
graﬁwmt énr eerg lﬂOH{PB{J)VF pro np{s ?gjfl&zﬁffldgxomonpkp?ﬁc'm?ter—regulatory—proteln/

I'va

effRét0t-8diSound tlos afe- kno@niin @B abolAltRugle bih \egfector @cﬁﬁlbcﬁlnﬂ can be used
Mal T protein; AraC faml transcrjptional activators

t}npggho@gﬂ]@rceg pg][tlgp 198 fer@e@ta 101 in PR§ th%qnerﬂ;rla t\)@lq%),sa T ted promoter
is Q4@ ARUCLIORN of QOMsRLS ('E]Ma ﬁfto?'d@? ofOhost Bell %%mas%ppropnate

rofeln ny regul at ed- pronot er onot er -
efﬂeagubcanmmdps added to fhaicnBurane otd&odmeqﬂm or m;ln@pqu result in expression of

er tory proteins interact wwth an effector
‘h%% S) ngtg%g(%a conpound that reversibly or

i 11 @Uewsy BF ¥xAGHOcHREES 13 faityhgrormegu liatiilizedps ddFigens 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
wap@enedne control of the pronoter, thereby peP@i/Us1008001549

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 fQibeegeloivny slements van by insluded Huan pxrfersian @BAHISENJuch elements
mchl\l/? )()u gl%L{Jlo%‘il%qteH ég ot S)Hnglé’r{% Elggéile%}xﬁ{c\ér pgq&%n%ﬁ@ / trzwslatlonal

or conpoun e art

enhaxit:eﬁf §eqmtrmbs (ofsi) <39) LpTdmO&tB baetisistors, ﬂr:hrstattnghalu tstatth end edtd)p signals,
culture or. fernmentation, ng. .2 nbodi nent, i n_whic

tran,sgﬁmogttggumt%@étiro%rqgglat%% &0 yglfsjrgllnc d?% frspieg gequences such as

nuclBRd ebqiaiat '"Ea%g $'OF arfde NGty peptide0dodfi@! |seicPBBS SwhiRR  facilitates
approprlate ector compound is added t0 the culture

ldemtlﬁcehazie sepficationt pyrifnatiom @ rsebtlply of arsenpressed rolppasde.on

e[}tt gem?rﬁ%uﬁggna ﬁ)%)tgr S n%?ﬂ%( %@ne ?&io}{gﬁéﬁ ’Qt]:)a&x?;gﬁ@éeg\te rl]lévention can

mcl@taé] ial &dditiod toptlﬁsmammaﬁaﬂ Ipeoteiy sdoding Q'dqeelhcap khegfolleywing regulatory

ch is (no a constitut, veI resse
clerpets essaidy kel [baieky ‘e PEERYST p piedie g}[‘ggﬂ)ﬁ transeription

tenﬁ‘ﬂht‘ép t@n@l@ﬁoﬂa‘? sttaﬁeanlié F)‘%Pﬁl'é@t ‘Useﬁﬁ REMS@n %%&E&H&iem any of the
where a ronmoter is utilized, the

Spebla% use@elms; hoatnceblrs sloemessml suﬁ@as suph av frpmethe selested hps cell. Many
SPG? ?@mra5§ sdlrr‘t%%bé%/ Ggit c%g?s%n.s?s R?Eeg{é‘;%lo%%b%gt, the (%5(91%??% and referenced

by DOFRishuiah et 81. 990N Gaee34 (BRI and BrEatSlumk)eIsal i(Pefig sznformatzcs

K G 3-D1-th | d
17GPEG 2820 030 R BIoR0 By SorOE- RESH G R haed, e, those
desEHiSUER: S EPB 07430 0=/ HRAR1RBRST /OJSQQ%ACHBJaM@ws@} [BeF. J. Biochem.

regul atory el enents” can be included in an expression
181&&*»%&3r1£b@at1w&38 speueaer of ANSONG). bitirther examsley efmatiaqgs, vectors,
anc{ Pans a? ton SAE Hﬁﬁs%nﬁﬁérf"a%ﬁ%tgtdnﬁ Qﬁ’ﬂer % bSsefiff G ﬁ{%c;ﬁg'sent invention
rans I'ona ancer s€quences, er pronoters,
arediesdribad of, 8.g.:t U Patent Noals (2515394 aadd 1§8,dBO$0 @ﬂedysat al 5,281,532 to

Rt s A S EaRL 301 3o b ASHABA Sl oy ot a5 amd

51@91¢5@Q,twq§0)§equence 'tags" and "tag pepti de codi ng
sequences, which facilitates identification,

separation, purification, or isolation of an expressed

veRQlypeptide. At a nininmum a protein-encoding gene
—according to the present invention can include, in

ad d’ll“tamsnmlatmn t dfe thoep MONGA i arcoﬁingt thien excaythies goﬁ ehpu gmesent irtvention by

follomnn e t.or enment § _oper abl
Pseuflamards gy Sy nsgng HeumESar amvgee 1 Pegeptor gr plasmid.
Tyﬁlﬁﬁ%ﬁﬁﬁdﬁd £8 cilsoacttlﬁF RleRfhfi of HNANGhAllyBalt S6@r10 @Yo bp in size
stop signals. Useful RBSs can be obtalned from any of

that pes onélpeenm@@tqy defnereageithpanscrpiians Exsmplgsriagydeypnous Pseudomonas
en}is‘a%%r?,gﬁ dest g é\§e\£ﬁe‘i’£‘h&€5 sel ected host cell. Many

specr’fic a variety of consensus RBSs are known,

e. gG;enérh]ld)ﬁ ghaleesombimadt ¢xprazsidn veftersewmidleihclude 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
wa7¢3a§9913123-30. I n addition, either native 0OPCT/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,
canVBetderised fiAd opedns leatodimg dlied ehdyares Csfdcbtdsohphbs;ﬁrﬁgiy&rate kinase

PGP, = prbation o hesthock prateitsaomAPS Rers. £ Rk g peastructure]
seqﬁfﬂc%slslgsq,eﬁlgle@ fnf gyprgjgnzﬁl: hasd 4dth Adksldtdon Rﬁﬁiﬂo%r affd termination

695, 455 an 95 to Barnes et a
SCQACIVES,, an@5int mle@ml»odanemt a 163dﬁﬂdsqu®10§ capable gf)dqupﬁmmsgmtlon of the

\Vect Tra o) e DNA encaodi n 4SNZ¥IES
traﬁa%«ﬁgnm Efp% @i}h tﬂs:}’ebe)l} OBLELTINBIY gscalgsé R4y @ luzion enzyme
inchidirigh$@r N-Rgnixal ga8aifetions e@pede enipaitingt desirdc thirad@éristics, e.g.,

l.asm d. 25 _Typical enhancers are CI% acting el enents
stalpjfizatiQa or SEnpiy 69 PyBHeation of gxpressedresoyb BN odiche  t hat

act i ep! Fs@AS Gh! X

sk CEnEIRC Blort Tol R SRRCP, ot bans ah Bpihfing ensymes are
comgaaged be dhseitingwhetretund riRNA. se@emes eidodingtzhdesired pretéin acpgether with
oA SRR B M TP o e PSP 0 v o
furichenPpesiaeten NThe hogbér il bompri@. onet (hemo&C)phenotyplc selectable markers

anti biotic- free resi stance genes qf P. fluoresc,
and; pr 0B iR of weRLISAUIRTO SPsHrerRY eaawgﬁ e vsehread doy dfsirapls, provide

amPlifi&&on WidASEL hedd on of a downstream structural
equence. Such pronmoters 34 WD 2005/069913

PCTN@SQ@O@# Goosngn ghe affeascisefoy é@r eXpaessiog aeemebingnt quetaps in host
cel Claa gsphasslflec Pnaysbe uggl?%% s(s:i%rg £ ae I%l&x&aﬁgcorcilﬁ G@) 'the present

ase. Yol heat 'sho
invehti@r. S Sudlh &etreiseinoludgoeg., Silasuddsy rcaalsmlds;i‘ ghid pr(h&ge gxpression vectors.

assenbl ed in _appropriate ase wth trans]atio
Examples ot pesiliesnid Viortest ﬁnﬁﬁlge Slgla @ghggshm%#dto, t},,? expEession plasmids

BEE@WMSK?D' %mﬁossmqwe BSRA e, otk e 131%9%6(9 and RSF1010.
secretion of translated enzyme. Cptlonally,

Otltmteaampbg ofi sucéveuﬁ@éﬂ cectominghido dleosa desasibed banggrie N. Hayase (1994)
Appﬁ a}n{ 'i Ha 70 eoi.\l- 65@5?%?@ 42; g%tltushl%ﬁg\lr en alpa@tiisfjgaszc Life Sci. 30:657-

sire ar acteri's
ZSSaGireidpila{ &OW OW ackenipigel (E)ﬂopmmﬁol&am@n 16¢1)atpiisgsHEd Schweizer

Uiy K o Pisdectind Ao ST P RS B Timais (1552) Curr

Toﬁz@f‘sﬂﬁc’i‘&&@ﬂ Pl eoblang7a Bt 'Iélh%t Bt al1. N4 erEAIC %crobzoz Lett.
encoding a desired protein together wit 0 suitab

1163 A&7-3%;i IoW Qleklnayidho® Ykd Fomiehern 419 @Ing dép@) 08~ 65 M Tsuda &
T. SRREA ab aj&l?ﬁ%%é‘& 1'%'%@15@[15‘% &b R Etoﬂa(}99@° £hal Pgs-49, ID.

vect & 'or nore “phenot
Jomsar&sw SGutiarsdn QIQ&?D iGgne 60(3)9994306334 @aglaaras et . (1981) Gene 16(1-

mai nt nge of the v nd s bl e
3): 5%6733% v chet ol CRRe: RS (NoReT 09" ¥ Mtopadhyay et a.
(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 b@secavey be used for expressing the genes acPOF/Us100g5/001549
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,
TabszﬁS‘éﬂae,Ex@J@%OfUwﬁﬂ,@@resp%waoﬂm RK6, pROL600, and

RSF10 sych—usefulvectors
|nc|ude t hioReplideRcr i bed 1VEﬁER§L- N_Hayase (1994) 20
Appl . Envi fPPNOcr obi ol . GPEDPO-BEE U2, A A Lushni kov
zfvflva(i98§§Fﬂ?ezgobi;e pKIT26B8: 657- 62; S. G aypner
cker nage 0 IR Eng. I7(IT) T IT-16. ;
H P. Schwej zer (2001) 4‘§®¥1 U?Utcuﬁ -
12(5): 439-U5;: M BagdasatPERS& K N Tinmis (1982)
Curr. Topjcs Mcrobiol.|PRRGNSI . 96:47-67; T. |ghi
?thﬁltj(&ﬁg4)'FENB Nlcroanfyc1maﬁ 116(3) 307- 1i3;
. N. ekhp & Y K—F eV 1994)—CGene
140(1):63-6§¥2RFﬂTsuda &Aggk$ﬁghéiazavi 1993)—Cene
136(1-2): 257-62. C. Ni et oP¥8O3 . (1990) Gene ,
87(1): 145- ypROI6®. JonesPBICR. CGutterson (1987) Gene
61(3):299-§06 M Bagdas(@ng et al. (1981) Cene 116( 1-
3):237-47; =H+P—Schwetrzer—et—at—(2001)Genet——EnQ.
(NY) 23:69-81; P. Mukhopadhyay et al. (1990) J. Bact.
17 2T he) éx¢prebsiSh plasind, RAFAA1 @ tis ddscrifelid8), by .F. Beefhron et al. (1975) Proc.
145(@ 1448- 51

N d4dbiseh A THIT IRy 908 k" StoGhstt ok SREARBFRICISTS) . Bact

133?3()‘3{3?287 SO NPYELIHASF 100 land ABiRQIvES Bktdof kit FRe@HARTRPARS] vectors in
host cells include those listed in Table 5 as derived

thefpmnmtumenrunm Esereplarye piefid diegvatgss WRSBUHOgwbwhare known in the art,

o 8 OO0 R ST AR 0

plagaidls IseeREE] QLS. Pt ANos3 5pRRBEB Mt SBEBS5h b BHothps@EQ@l.), such as,
1050 RK2/RP 1 B 1 P, Th

e 20 R BN i n Harafp0s b ox derivel Tepae e S 0101558 gl TS 260

(set @S § ' PR INAS, 1605363 WII&S), which carries a regulated tetracycline resistance

marker and the replication and mobilization loci from the RSF1010 plasmid. Other

DI ~nt A~k

-

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.
wWEL@sSHs®1RSF1010 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 aBxfeidve Sequenee ginfortdaton Peejeinéd Nos. mbleb@dr 8@Betdesd and  genetic

5, 840, 554 to Thonpson_ et . al.), .such as . 0. .
enggiapERBisS Py D REDB F AL KGR focgFfigmuclotide sequences
of RakRnbas ev@elp |a§§ﬂhﬂnp é@%GQDﬁA (s&?lfenuass andiid @Bfd SQuences and

5,169, 760 to I cox), ich carries regul at ed
gamemsacy@hlndxrespbhawde ﬁﬂnkerGaﬁﬁmkhe #tepl theat i YRL  address

d nobi,l i 0 m
hﬂpe&‘é’%‘f %ﬁ'b n g}lfh b;“o 51 é%mr%é)flude toﬁ%sleondescr [ % (!j)g &%med from
GenéCGardsPah elét:tr(hkic e&y@ﬁﬁecﬁzﬁﬁté@atﬁlgl‘ihﬂﬁmeﬁorﬁdbout genas amktheir products
enbodlnent an expression plasmd

used a
ande ipraedicaln aRRICEBINS (M At R0 Sgetpse Gemome and
Blo?nfgﬁ’ﬁéﬁ{:@t( //15181?1 atitSwHSRInA. 1'1/B§rd§’ qugﬁ§ﬂ1&nse¥iﬁéﬁc9 hinformation
I'n stil 5amn er enbodi nent, pMYCI050 or a
candebevaalscve obtedmedof froox ﬂWCﬂ\@BLorNaclé@tidev abpquence Database (
er eof as the expr on The pl 1d
h“%? dﬁﬁfﬁ%ﬁ?ﬁ@ﬁ i if thégﬁosﬁigéll pa&h%%:ofgg 1354t © (DDBY,
htt[&ﬁﬁvﬁﬁi ﬂdhj iRddgpr, agdéifienal akte® for ﬁﬁﬁ&ﬁﬁlﬁoﬁ on hinopdcid sdqdences include

Thi s be .an antibiotic re3| i C
Geqrg @ PIePTolih rBRBBHIN EFSSHEF B el ((Estgf(nw“fw blrtigipttop edu/pir)
and mlsé SRR AR IR proPpeiiop Ml type of 20

sel ectlon mar ker “gene knomn as useful in the art,

e.g., a prototrophy-restoring gene in which case the
Tr I %mtgowill be used in a host cell that is

ic for the corresponding trait, e.g., a
bi oTainafoythationt sfathe Ra&fmnﬂﬁiaﬁhosﬂrdeﬂm waihi ttle weceny(sit hew bs performed

or a nucleotlde b|o sis trajt or rbon . sourc
using ARy Fansfermatipn npeth % 58/ Da0R T Pehe BRI Gotcrs may be

traffOERY Y6 BRUSRAE drnhOrTBlopRBts BRI MERdf@r cHlBbRSH). ar Exemplary
genetics and genetic engi neering technh&ges 1S W

trapefityiniagipy  anedliddalnigies Apdeds poaiienpmethedelggicdots-gle electmporatlon,
proicgaqas? l%usu?n b%teﬁﬁmggiuéaa&n aﬁd Wa en?gatrb%%nn&ﬁ ng % 68% chloride

enones ca
treﬂbieﬁt @e@hcﬂMgﬁ* GeﬁtB&n’eg oﬂbth%hﬁellURhO\ald dredﬁ)sls fn the art. See, e.g., Morrison

(153 5 ieronE 2025, Bl BB iseniv i QeBNOGEads i, Eneymology

10£b8LEED) rsaqnb@myed apgpbsa) Wl@@ﬂﬁt (Dl%ﬁlﬂganOLéﬁ)trét@fy Rhaw] (2nd ed.);
genes an hei r and bi onedical a i cati ons
Krieglsm(1396) \@nz @Wfqrrmdu Expressis: ch@lmfétoeeNgwalaﬁad Ausubel et al,

ed?. ﬁﬁ% ?‘;J%E;ttllgi tocols in Molecular Biology.

Ioi'nformat’i I'zmanntac.il/cards/),
nucl eoti de sequence |nfornat|on can be al so obt ai ned
Pséudomorne Oeddlisiuc| eot i de Sequence Dat abase ( 10

Sap Pl S i s S R BB Hyprescens, otr
Psé&idopdnboand rigelatdail bictamdl Nergadids mu:enmﬁﬂi 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/)
W@ baosp6994RuU. expasy. org/ sprot/sprot-top. htm).

and Swi ss- Pr ot
AGI/US2005/001549

Transformati on Transfornmati on of the Pseudonobnas host

cells with the vector(s) may be perforned
transf ormati on net hodol ogy known in the art,
host cells nmay be
Takieb.l SGmm-A@gcprmmptblwsRQdS(andé’occn‘f aZBu@ele? 96?)) opl asts).

bacteri al

t r ansf

usi ng any
and t he
orned as i ntact

Exenpl ary tanst un e thodot Yt

por ati on net l%‘ﬂﬁllyatg? Onéonﬁ 4C%RY ec %16‘:8 ng‘f%eﬁ 20

prot opl ast flusi on, bact eri al conj u A™O%Hd Hi val ent
cation treatiment, e.g., calciumchl é?zf’ @Mmo¥dsaat nent or
CaCl/Mya' treatnent, or other well |KA s in
the art. Seeq Family.l]. Aviotabaeieraceag197 7 Yzgnomsct .
132:349-351;{ Cark-Curtiss & Curti $3z$:t2b833r Met hods in
Enzynol ogy |101: 347-362, Sanbr ook eiBetiérindkdd89

Mol ecul ar Cloning, A Laboratory Manumixig2nd edj);
Kriegler (199hniANERAzeMaéRE and ByRyasstpnm N
Laborat ory Manua , and Ausubel et alppizop#m €ds{ (1994)
Qurrent Protgrgl I'V”M‘éﬂ&rr\g&ﬂbx?aﬁaé&@' AaHryibeoeBRPIONas

O gani sns Wlle e pr| ry |nvent|9\9 L&biks $ the
use of Pseu Her-esScens er Fudagnunas and
closely rel at é1 lé'a\ét%ijﬁléﬂc BRGARi sm%ﬂé b |
Pseudononas land—closely related-ba quﬁc@m

general |y pdr@herGens@ gr oup def i ned 4€l00eg!g -

Pr ot eobact er|fia 30 Subgroup 1" or " GrHenlice tlve

Aer obi ¢ Rods| and Cocci" (Buchanan gritdrést eds.)
(1974) Bergdy's Manual of Det enni nat|iBrecadmct er| ol ogy,
pp. 217-289). 37 WD 2005/ 069913 PCI/Ry82¢83la001%49

Tabl e 6. "Glam Negati ve Aerobi ¢ RodsifarmmausCocci '
(Bergey (1974)) Famly |I. Pseudononadaceae

€] uconobacter Pseudonmponas. Xant hononas  ZoQ

Fani' G1pm-pegaiye é‘ﬁ&‘?haéfleﬁé SHBZRYD D FAS mﬂ}i‘éf’%g’éﬁogfwtena that would
be Eﬁlsilg CltlsPhealf g:t!) Yhe! Jr#tenaﬂ?éeﬁqg WRCO8&Kification. The heading

erl um | zo Fam 1y 1V. Methyl ononadaceae
alsb/bﬂldin;des @omupy shat were prev1ously classified in this section but are no longer, such as

the genera Acidovorax, Brevundimonas, Burkholderia, Hydrogenophaga, Oceanimonas,
Ralstonia, and Stenotrophomonas, the genus Sphingomonas (and the genus  Blastomonas,
derived therefrom), which was created by regrouping organisms belonging to (and previously
called species of) the genus Xanthomonas, the genus Acidomonas, which was created by
regrouping organisms belonging to the genus Acetobacter as defined in Bergey (1974). In
addition hosts can include cells from the genus Pseudomonas , Pseudomonas enalia (ATCC
14393), Pseudomonas 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 Fam |y V. Hal obacteri aceae

Hal obacteri um Hal ococcus O her Genera Acet obacter
wob@alheyenes Bordetella Brucella Francisel | BCT/US2005/001549

Thermus "Gram negati ve 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

pisbibiak. 'VGfaﬁq-ﬂég%ﬁV@PﬁJtébbﬁétéﬁzSSﬁbg@ﬁl}j 1" 1Y inclades Prottobdtteria classified
are no longer, such as the genera Acidovorax,

as iRlengingdiorfor 88 theg’gmp@mg] d’équgmop@@,c%afe gqqgg‘éeraceae (now often called
by Ct)ﬁg gﬁ%ﬁﬁ?sthe @o% Qfe? %rﬁlgﬁi F §304do HR)BQ&HE@?@, tlﬂrllﬁezoblaceae, and

genu ngonmonas ( and genus astowon ,
Med@lom«mddﬁdeee efuan) oftehi chlledasbycr that eyndryym.egh olfsithydococcaceae™).

ani_sng | onqi and _previ Qqusl. alle egi es .
CoppSophy: HetTLoRInERoheraSs PR e Rtferited GErpn Butey brofipbacterial
gendBsS faBl{rRak Rin DY Gl -h 8 E Pk EoHAEBAR ISaPErots 110 N8d1AE: t D) Azotobacter

t he genus Acetobacter as defined in Bergey (1974

grogp diagterin ofi dhe geaumndiarbizorfilusel) Ssqudemopafiacepsnipmily bac?ena of the
P
SRR SRR AL PRI end B s o e g

Chéiutobe(ftacl éﬁnSzﬁ(rATﬂberzBMé;) (aldm ctallbdv EComEdatus Lzberzchter"), and
Szngf}ll o flggfj 4&%&[&%&7 Itc‘%)/(gilq %H]dltyAF)?c nasﬁhtﬁl oé)elnéargkwe%ylobacter,

dctfdasi BRRSyloniBrobal, wet@zgmrczﬁ@ e Q@nasspAGEdQVOr ans
ATCC 15668) and Pseudonpnas. testosteroni (ATCC

119 nofhey embpiment demhost e¢lhisseleried fogm " EspmrRsRaitye Proteobacteria

Sul%’g PYOr a'n%}rgﬁdnew §obta§t§ﬁ%%i;g%%ﬂg A gﬁ%{c‘d\/fé Yhe group of

Seudonbnas ~ni grifaciens 375
ProRsubacterin nﬁﬁlqofcslbmgj ger(eAT Uit 5105 Poral hawnebelpe efi catalog-listed, publicly-

oGl SO ATG (PSEIOLrEES BT R LTsn SO0 BebBrg, except a
othBfwibdSadRERAN OkRAHonbs @i Liédddbacier BBNEGNRERSUAYRr (37); Brevundimonas

Prot eobacteria Subgroup 1" al so includes

23y JRedigrinde i Qeé"é% .(2)1, efrucgha by eﬂﬂ@?hﬁ’@te{lﬂ”’aﬂy?),o@%lﬁéba“er 2);
En%?e?]e(g ; ?glfz@ezw g%ﬂ?ﬂ @%W?z%mrﬁ‘z(ﬁlﬁ)g t}ﬂ&stt(%t@}gzgz@e ) S}%Mgomonas 27N;

e synonym t Azot o gr oup
Alaaizg@szeL(B&)mﬂadateélae()43),RBum%bldanea(é’3) aRdlstonia (33), Aczdovorax (20);

aceae.(n of.t | ] ed
F R T R e SR S MR ) vy
MBASBERNELR Méa@ﬂ(ym&eoai@ﬁcr(z)bemewﬁ/e@hmasf (1)) hMethylosarcma (D;
Prot eobacterial genera falling w n" Gamne

at
Metipdasabsaet deomomish Do ulronizanhdy d@ 4§0t9&%"6f€6ba@l‘1’g 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@eiobwedons 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%@t %réﬁ%%% rhz%%‘gﬁéé ﬁ?@' qmdgébmzb%&wmmmz (ATCC 29600);

osarcina, a . I n anot
gﬁaaﬁumm (ATEE 38232); Réﬂzbbzum lmsewm fl’o'Fﬁ:C 10004); Sinorhizobium

fredg, gﬁ(ﬂ@gﬁﬁﬁf b@péc%rg%l%gg{a ?réa éﬁ%ggoﬁ%gif qphzng onas, auczmobzlzs

(A"Itdlf-‘ 20R91P Dbaligth &t pREANG E5T@C og7snne3mueaw mm@@m e(mcc 9797);
th the total nunbers of catal o i st ed

Bur&luddqrabc@aczadwﬁq 88 160y Balrignig Wé‘ikéfélll (Me?pc%\f%é)u#l%wmx Jacilis

R S B lep R R IR 22047% PERERR Ry (ATOC 19544
Mefti9Bdactéd ukngmebac(AETCC 3 APRTHr emﬂdi’cmldam grz8je (NCIMB 11912);

RS S TR LB grce

JoffRkhs %éﬁzéﬁk):a EATOChi33067)UMMeAlosarinas BFBRas ATOC  700909);
phl ngononas (27); Al caligenes (88); Bordetella

(43) ; _
Memylortisertie fipnsopi BACAM S6Ohidropmngs agidis dVidrax7404d) Azgzbizophzlus

pas%l?‘i qu?O < %? (%%)obaﬁi%lp %El%ggoc(cgp)t h% & o?lc):%?a@eﬁﬁbhg)mzxtus (UM

260Wt mugem Curetiralis ((A)FCG\/EWEW)Q nBreadort@irs mgyzlosrs AATIGR 10145),

Pl iond S SRR LR CLOIRERRS ASNas MO AR Pirec czo)

Szeﬁ’&ﬁgﬂ@ﬂpmsn&zﬂa}gzma (AT ¢3639); I)ﬁznéifb)nonxaedrhmma(mcc 33913); and
St enot r ophononas (50); and Cceani nonas (4). 25

OC@mﬁiaéldyu‘?ﬂb‘gﬁl dATCGHEZBEs of " Gram negative
Pr oS! gﬁ%{ @ﬁqh@dlﬁéf}? rt}%uﬂfbsg ell RGEMEEd froi:ﬂJ‘t G%rﬁ-n@ tlve Proteobacterla

imted 1ot oW ng acterla(vvlt

Subgrdmpr 3deptGiam-megative sl’roﬂeobaete@np&dlgyom B'éulﬁ(@ﬁn?% e&seﬁlﬁ group of

Prozeg%gcﬁna ; enbgﬁfsnlgs ga (g'g‘gqrg 0 nas HEt han lgrég%c%ogg/\rgt Rhizobium;

Sin@XWEBNSn; (Aﬁ_lggoﬂqgﬁ&:ﬂ) S, Bfn@&Mﬂﬁds[TDDI&Salzgdmdm nlBha’ch(aAiEﬁ@ Ralstoma
11568); Belé(erl nckia I nd| ca (ATCC 9039 y%
Acidoweay;; Ddydcrgersp fgﬁ%nmé‘éet{'mﬁrk%ferlsgg%fh fa Methylococcus;

(A J rtWg 4
Me@fig?%@r’ obgg{;he)% ?’ﬁ?n&%su mef a edrﬁgrcg%g'cc 2§3/§g A?%em Zomonas;
Agtzopysbser iAzotobadeob a€elé1nbr(zthTc;QZz \W\OPsaosoasy 1 3Teredinibacter;

05/ 001549 1 A t hi
.Fnzwﬁ%i%@gfp%% ag; S S BRUSTIARILS 20200) -

Ensh-f Slotid Ramdoeinsent, AK@HOS'%S:BH.ZS) selﬂﬂ&dZﬁ)&numram—negatlve Proteobacteria

egum nosarum ( ATCC 10004 Si nar hi zobi ym
Su‘qm"@s&@samm%% rRIALEED3RATIRY §P1P%°‘(BA'I4%CSS§@§T51 as the group of

Prc*%&ﬁ)'a@t ﬁ@g&%@ogdefﬁ BG83 7)9Jas%rﬁ@4ab 98PRRgomonas ;

Bordetell a pertussis (AT
BuSkh®der za,5 RBistdetia] dem‘ioaomep afb»daog(emz@@gesM@&ylom@t dMetgylocaldum;

MBRSASS SETSTE A SR ot Spgrvtospars

AzbRORE ENRorhiPISHud OB A Bacter; Cellvibrio; Olzgella Pseudomonas T eredinibacter;

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
wa2®6039913vet hyl om crobi um agi |l 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 SATCC 23833) ; Azot obacter )

chhoaoomnbnﬂlmmtc@egbﬂﬁ)ce ICis| peledied &romi X Cuan-neggiave Proteobacteria

Sub%glr‘% gi'nos ?9 'F%lﬁ%gt %g%c’t;cﬁé éu g&n%r le% O‘%'I ﬁ‘g?%ﬁ%g% e group of

Protéodhbieria 5&5181): foffowingi sebklan Mirayehgies; MaBlo@RER);; Methylococcus;
MeﬂWSt enomt : oph{gr %@g%&%ogzh@%@{% 1g§tge7t%£gsphaem Azomonas;

Azo S g}(t]z’]zgn nag, JoigeF,of E‘ellsz»ﬁJ CC @?g:!egg) BsBudMhBET  Teredinibacter;

nment’,” the host cel i's select ed from
Fra;fazaﬂan&gmtmpéommseé’b@tboreoma, aISU@

m.ne e_Prot act.er "
A RGF Gy R RS GG g o
"Gre@ﬁf-ﬁega'-hve BrendobadicAB ISaBgrodg 160 béi déﬁi{ddum thtR@tole aif Lﬂnteobactena of the

Si_nor hi zobi um Bl ast ongnas,; hi ngononas; %)l enes
follomyipg igeneiey | Brevurdinangs glastggaerq onas Bu old eria; Ralstoma

Acid Q980 g?;%ha% %MJ{:%CH%MZZWEBML QE&!}B&YH}' Cellvibrio; Oligella;

Vet hyl ococ om crobi uny Met hyl ononas;
Wﬂwbvs@r«;ﬂzmwctmﬁwwto@ﬂwg@na& Nenthopreass; and Oceanimonas.

pscettij‘hl zogasl I atf’el'l)’o\z Otl%fl%%f)t ,,%(;l | ynleg tiv%l Frgtéog%te& Subgroup 7."

"Gra‘f:h%ﬁ%& tive [Hrote bl fesia S)éagltolnp rm riaﬂeﬁraerdohswe arduprodrRasteobatteria of the
anot he

r enbodi nment ost is s Iect ed,f .
follovepg m $8ER | v%zomoaﬁ%obg@(@ﬁ?l’é’” usis éa%? . Getbibrlo;  Oligella;
Pseum}zp%%dzﬂzﬁac%roQ%Qpﬁ%}%ﬁo%assuﬁ'gﬁtﬁbmoﬁ]as z!lrﬁl O&dahhfshas.

as the grou Prot eobacteria of the follow ng
geﬁé\ﬁahOSBrCe madllrmﬁdscteCBlfem Jfrmsiesdpiei Rrpdepbaeisria Subgroup 8."

"Gr:%ﬁ{nﬁge 1ve§3rcr?taeoba é?:l%gﬁ ?:' 19 %gﬁ}%ei%ﬁ C%gg%gw%gﬁ‘actena of the

folldvei B YdeferaC rmbvmmweish )BVaarmms sﬁtzhgdnmx CBuwrdholderia; Ralstonia;
Met hyl osphaer a; Azom)naj Azor h% hi | us; ;
Acidgy gD a By @iog RS Ag brfisGuAqyangs| | HenpLphaBREHas Kanthomonas; and
Oce]z—ﬁz‘rri%ﬂbﬂ' bacter; 30 Francisella ; Stenotrophonpnas;
t hononas; and Cceani nonas. 40 WO 2005/ 069913
PCTThgSae0 3£ 08 40e Iselectad draye diGrewmtnegative Repieobgeleria jSpibgroup 9."
w~.Sel ect.ed | (v P ter .
OriE RGeS Ak el SRR B ST ERNEE off bhr TURAERMEn of the
foll@lﬁlfn'g rpefleras Brbh&m@zrnmups QBurkkbloérenhRateniop Aoklovdrex; Hydrogenophaga;
foI [ ow c% gene a n%]“F?bacter Met hyl ocal dum
%’@L@P EBHIUR - Met hyl ononas;

th’ﬁiél ﬁ%@rc@ll N@n ﬂ@ﬁé’l‘é@t&ﬁ RBae "@rarrﬁ%@%@ﬂ@sﬂrot'éobactena Subgroup 10."
Azor hi zophi | us; Azot obacter; Cellvibrio | a;

"Grﬁss@g@jn@@gteoh@te@@ Svibeeeep él.O" is gefingdias élpq group of Proteobacteria of the
St enot r ) nt h a mo
foll?]\gléltg c‘%ﬁ%%gc g%ggcztblc?(?ec i ggBP’% %%g%ﬁ@éz‘g ti §I%§Otrgﬂ%monas, and
Xantiowismakact eri a 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
wW@eenes91Br evundi nonas; Bl ast onbnas; Sphi ngonoP@BUS2005/001549

Bur khol deri a; Ral stonia; 10 Aci dovor ax;
Hydr ogenophaga; Azononas; Azorhizophilus; Azotobacter;
Cellvibrio; Aigella; Pseudononas; Teredinibacter;
Stenotrophom)nas Xant hononas; "apd Cceani no

fronh &nantmgatlﬁfaﬁr ba@ PP PO (B AEEAY P VP fepiéobbcieria Subgroup

2" (E ?ﬂgg g&ts: Pilea grgldg 9510 E“i;btgobacten'cg':r FHRC AWy genera: Burkholderia;

group 7" is defined as the group_of
Ralsﬁmi& ePdvadtreona. dfhetbost ceﬂcﬂah dmsalgcfgé fony"Grarpnegative Proteobacteria

h
Sub OB o AT S B By o BB et ¥ hdSgroup of

ProtSSHHCREAD BASthe aMIOGEl@gﬁrgeﬁEﬂaaSButhlﬁd&}%t Raldnid; al?sbﬁiomonas, and
selected from"G amnegative Pr ot eobact eri a_Sub g
Xanghomonusy The hegjaaell\ean pe Stlesi doat | ‘GregupegRGlp Pevteq actehia Subgroup
14,4 e{}rf{}g—%e%ﬁwte Iﬁ‘ot% RSy g%ﬁhﬁqqa% &&rlrda 9k tﬁehgroup of Proteobacteria
OW Ny gener a: revun Bl ast ononas’
of ﬂﬁpjbilngmg[geam:a Rsekdooloder aral Xm’ameumsa'ﬂle Pest doi omalbe selected from

W~ Hydrogen Pseudononas:, Sienotrop "
Gk e R RO e BP0y OB o G PR N PO Bacteta S pgroup 15
is défﬁleacats Atk dro@Tbf ERoRBbAegRAld NI f¥hak m&w@mﬁasa Subgr oup

'Gram negati ve Proteobacteria Subgrou

d ef’][ heelpsh el rangheo @ﬁgecée BioBt cGFaR-PEsatiye a}rotleﬂléactena Subgroup 16."
"Gr&%ldegXﬁMrg%gﬁ%ngF%@ﬁ@'g' & n@&eﬁrﬁﬂ K Q) 886 8F Proteobacteria of the

oni a; dr ogenophaga,; seudononas;
foll Gy mgoP seapbroommaspecian qwith shniARGRLr d@herTdrposiv gumbets| of exemplary

e selected fr. t che
s oo R PS8 AT IZARE ECT ABRIROA Al B (T
10119) P.Sqleelidengd (ABCCHBI909 7 UR @fgumz@pﬁabmtreo asmonﬁeczrmnezmzzs
genera: Burkhol deri a;

(ATl TSR S ShINSS Ao SN ERALY: Rritroreducens
(Aﬁﬁgggyétﬁ aBleD%orE}Sslr g&’fre@ Eo&r ﬁﬁ@hm%bgy&s (ATCC 17440); P

erra up 11. G am negat i v
resinoadrend 8TEC B230) . owrmntinea (&T@@f?ﬂ@é@) d% agaeich (@E§C025941) P
eria of ,the ener Pse
alccgprzHGt ?’aﬂ?%’f‘%vﬁé‘é P. aﬁiaie A, ga o n%lgnz%l%%ﬁ%?%%,l f’ azelazca (ATCC

2711% spl eeli@thckt L(ANTCO0B//0% 981 3oR¥alik;UB2 %5éz@ﬁlz54(SAT(I(E AP662); P
am negati ve Proteobacteria Subgr

brassramaRl v e Ge6 5 Sl ie GFCG ST egpurantiaca
(APSC 6! PUE}ﬁ orgms e&beetsemamtd mghohrow ‘I“eri]i ATCC 17461);

géenera: Bur Ral st oni a; Pseudononas. T
P. ﬁmgt (ABCC 407H); Pehmdtnaist @T GG é?ﬂGSIa'J%lmqii’@éﬁm(MCC 4683); P. cissicola

eria o a
G S8R Pobnaians & Ubbepiphift; B8RRI YRTCC 10140 P. flectens
(APCENQYRDbEC Lestb@rMinst m’ebmhbﬁmpnge@ezma R corrugata (ATCC 29736); P.
Bur khol deri a; Ral stonja; Pse

extremorienielsal. Mpeeserss ((AJGG 3é§§.§%n§ysg§|s%z€?zéde Jibayensis; P. mandelii
api vt Al RTRE! fId43); FUDAELEME; P.Yfucidolens (ATCC 4685); P
(Ar‘r@:]lrarj}bﬁglgat [ ve’g;r ot gobact eria Subg‘rgoup 14" is def (I ned )
oriamali . ghadesicef PPporethaAECLCH890); P. tolaasii (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 hononas.

The host cell can be selected from "G am negative
woe@seaart eri a Subgroup 15." "G am negative 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

lancgblatae Q%ﬁ@te l14(%9§§]chPg Zﬂupfl ﬁargzaazdegu’(é@ 284 1TePgwmephitioh (ATCC
rot eqgbacteria of the follow ng Pse eci e

336604 PhademsyisresdfohC %tlﬂw)d%p%ﬁufl%ﬁ e@@? ﬁ%ﬁ?ppm‘um (ATCC
233%?%_&%9}8’67 60%8? ¥p | jDZvBi‘A?@U‘?ﬁ']@ P, %on@é?lzﬁélm@ hob£y6); P. mosselii;

aerugi nosa (AT
P. ayn&dzbzgwme(éxT((Jﬂ'@@Z?l?A)QGQ)plqugloaﬂgda I(IAleé’pt70@&83()AfC(Dutlda (ATCC

126%%?@%%55}4 s kgyg%ngﬁepi)%: 4z)ﬁz B: phdchY BRECE%3273); P.

stutftrt (ATEQUCEIBS); PAL &3§3ATCCP3361I4§;OPOmaﬂ&zn(zé'l((é‘ﬂcc 700331); P,

carieRiPR o AR CT, MRS S oapr VTG, WA (levisreclan GRTCC 35104);
P. fé?sic VdngIaJ kﬁ?%?%%%ﬁoso&’ P. sﬁlz@eg(%h': (:?1A9rjé8) P, vzrugzﬂava (ATCC

13228) &&wawrb@@@@@@ﬂ@m 35?61)1384 jhermaeioleransg RT@@ervalenszs,

vanipindentis SN0 poundb PR Bhntey gy

celThel Bea ceR el Kb ddersd Honﬁt(ﬁﬁﬁt—heghﬁve (PAJtEEbas BB 3Jybgroup 17."
P. chl orqraphis (ATCC 9446, AT 1 98 ATCC 741

"Grimpaesa ATy leod aﬁteraarsalegrocw&clsw ggd a S dreeq tasera known
in ﬂieg%gg the Pﬂu%%?ég%g#sgg?%rééﬁ@ lﬁéﬁ%)gr tg%sle‘yeﬁﬁgﬁl% dg., the%ollowing

Pseadicmzrgw aspepiESC Pl oamqfornwzns: |1éc1beqwe125 IF Av@lelie7 #%) corpugata; P
extr?&%%%;tg%s,mg’)véudp on%sx Iuore éen? }9 egés%lzr ff ll%gﬁgnggatlaseudomonas

riental uorescens
maid%ﬁWBS&ﬁ&)zalzP gessgalde P. RuudiddienenBi sriemlalisyaRdehodesiae; P.
(ATCC 70Q0871) J:ﬁ' margi nal i s (ATCC 10844); P. mi gul ae;
synpanthg; & W@Hsa‘( ‘CEAB35); P. orientalis; P.

r hoﬂ?esﬁcﬁfscecharﬁW@Q%&Jdaﬁérﬁ‘T@%rg@f@oteo%actteﬁ’i 8asdrbuf 18.€0 Gram(-)
33618 P. veronii (ATCC 70047

Protepbmnak&ibgrcgl@nbﬁ“ss deﬁneglewtb@gama of ATlGObyregies,) varipties, strains, and
oth%aﬁug 1%1 tlscog'%éea rsrl}x_c;rc]:{e% Jluﬁg rskgzpsn}ncLudgrgstclzllogeoP%%o?%%.g., to the
foll&@ﬁ@nwnlp the ?MT%(C:) 8618 gglef /&'Eﬁ&éltlﬁﬁﬁ’lﬁérs &f ekymiplaxye steain{s shown in
ess ATCC.7 70) ;. P. kil onensjs; . P.
e o gbRoMETTOBIITRS Ob tign salitd,ROSH Leny el tatle 1as2s);
ﬂual'és@@;%)blot?pe B' Ql'so czﬁledmv% Q%i‘ Elo@ﬁr @%@@@1177)8161? Ocﬂuorescens biotype
hitica é& P. denitrificans
G, alstmal)ed lmovepe& oy blcweg AATRCOLT4080;) P. WO@W%PWAFF@@O called
23321? é)qlovar (ﬁi&&gg&?%? P. _ﬂuo;rﬁgéseégf)%%%}s%lé ted Biovar 5 or biovar
V (QMCG hﬁlB),@ﬁub#&T&&@s b aP Y1, IP fluptaseoagPdddt £i fheoréesad3PL-5 (ATCC
7003 ut i 2633
BAé*p‘i‘WSs)’ f{uA : @ﬁ%fé Cnggwgfffe)eésub@ eflidost @?&%&0462)

432 ) "o o
336@ hosE .celg?/a{eryﬁe; ﬁé;%:t%% %%g% Prth’e(?b@B%ﬁQ &hbgrody ¥6:" "Gram(-)

cari capapayae
Pro@e@fli@{terﬁ%@m‘,roupﬁ 9" d$ défmeidjas (hﬂmm@%hgtralm of P. ﬂgorescens biotype A.
rficuﬁarli %%eof Af;ll-SC%losfyp s) 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. viridiflava (ATCC 13223); P.

W@ b@soevay boxydovor ans (ATCC 35961); P. ther nopOI/€8B05001549
P. thivervalensis; P. 10 vancouverensis (ATCC
700688); P. wi sconsinensis; and P. xianenensis. The
host cell can be selected from"G am negative
Pr ot eobacteria Subgroup 17." "G amnegative

fluokh€dne odagi eMB214Sudbgsionged. By insertag i inted thes MBI 1g chiomosbémal asd
Prot eopacteria known in the art scen ..
(ssvpit GEPDITRERRess KOPhiHS § HO0E BerdhBlatEackig? Gt G

whi ﬁ]hmgdela%@dononas speci es: P. azot of or mans;
renneri; P. cedrella; P. corrugata; P. 15

exin emngr ewhodiient, thseb@mﬂmibss fanyopb ghe nyotepbacteria of the order

enS| u
Pset%wpﬁ%kfs IIF')lp'l pzﬁﬁ% T em . grﬁ ﬂlggﬂ%gﬁ%ell ig%ﬂg%f the g ol‘teso;bactena of
the Bmﬂ@rh@éuﬁﬁtrrﬁﬁadd%eae synxant ha P. tolaasii; and P.
veronii. The host cell _can ?gel ec ed from

Pr dyadgteaet Brflupreinaps Beains 8 {ov-con Aed yo the B AR P qranciude P
ﬂuor%&l s MigutBind £ AR}dsPsa ]?cﬁtokﬂ&(, 91591‘1&@ tﬁ’ef fd?l'olwmg ATCC designations:

ubspeci‘es, varieties, strains,
(NC§B [828(@e NRRL Bridd; NCIB 18§65 plaain éf@ ll? N¢1Bu%ﬁ6é§¢ren5002 1291 (ATCC

SR R EL AN, B, BRIl s o

967;5NFR&J_DBS899$,hIBM’751 NCTigan eorsh aRR) B-R03f (61 aFOs®A8); 52-1C; CCEB

sl BRBSCEGE A DSt 188 DRI AR ooy 1

(IFé 198‘4251' &V@Td(’s 253%'01@11-‘1 71& 1@911 D&ored hélmng% smm YPE33;  WRRL P-

| So cal bi ovar OI' bi ovar

7 f%t(@Rek%eHB 6201231&0 F158333)sd4éélﬁcé&53_3§ %Mxv%ﬂﬁ @- 49‘20 IFO 15838);
sl Ao L RO S

639L E88S(NCPRRU3 15); ;18P.(PIA20ipi 268)eh@] @FO- 1583R; PJ 236; 22/1); 194

LT 136 PR asE D il ASAET B 202 a7

2033@:?«@%) 26m%1#@$583%eh>h 68§1P 2bs (PﬁlSS‘@t egs tFJOd;Qz)QZWT(PJ)é%) 208 (PJ
ot eobact eria Su roup 3 Pr ot eobact eri a
B Be LS or 1S ET Dy g & s 567 ORr5hioR 7B 168 05i 400 GHT1A; IFO

5o OSSO LR PRy so Arhonls hesbob g g
PWPﬁQ%&B}?NﬁBU&IB@QF];ZEM -PG3R¥) P_E?)ﬁ)S3 _(EEEM;EQBQ‘&H_F@G&%S) IAM-1126
bAoA R0 53655 R S RS et - aaws

d&ﬁZﬂl%lsﬁcymzw ed Ayo MsE30);i A8 N{ODCIER)YEBLDd48 (CDC 93); NCIB

hrompsomal asd’ (aspartate dehég‘{rggenase ene
Al

105§6,n817,v%12 AgVIS H7adRAZx 161330 IOROL ¥ 36?15308”ENL-WVC
NI ol 903140, o e e e

PseudonDnadaI es. In a particular enbodi nent, the host
Ferogdnkatios any of the Proteobacteria of the famly

Ps ononadaceae.. e t n S

et o b et R Bl R DR MU Brmentasion is
employed and embodiments in which other, non-fermentatlve 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);
WORRE/0®919244; NCI B 8865 strain CO; NCI B 8866 BCT/HBIV05/001549
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
medikPd 4f)a mindhILOAB HAKRT]S, seldddd] h SstIAKIRR) gmiodifgOa minimal
15842); 12 (ATCC 25323; N H 11; den Dooren de Jong
medzlllB)S SeffSteéi FO 15833; WRRL P- 7) 93 (TR-10); 108
gl %ég]s §§:1Q %’%ﬁr’ézéonséﬁ?’oi( L1838 arfdl-d ) caftfth bl sddl as, e.g.,
182 (I'FO 3081; PJ 73); 184 (I FO 15830
1uca&5 saBsd, of jelyct®b (BxpoOplEsgEaningal salis; mediz mc(lmtg;m 9’ medium,

PedEbpe BbRS5 h,  BIRf Bhodbe B s

Mlné‘l(ﬂ]i A880), J.18dct( 69:1220).; Th88ninBkhl 36129 nisedOtb 1hikle ﬁﬁﬁ@ral salts media
PU"372) (203 (P9 376); 204 (1FO 19835 PJ 682):
inclpdys thopg @ksged figm Em9ngo0p:; BYUISIUPY Rgs§hatesggmmeniuin’ sulfate or
l b
oG A 4 i MO ) i, e
and NERIC08 18, ¢ofpet FONE5Es2) andkaing’5 XypicaUR.1n0 QTEARID; NifIpEeY source,

081 N: PYR B83
ol T o, SRR e
medal6 Iﬁs?&doﬁi inoAbAR HitSzedTolice ALY ahA\hi? ﬁ)ay bB6electé from among,
NRRL B- 4290 PMWM (NCIB 1 cng) SC 12936; é‘(all 58 & 1
e.g. a%agt}lumFsa!EMﬂumwnEB’}“a o %%80‘{3(9{5@1@‘%5‘ Angeyngral ig dediom wi

Y/ 6 fibial Milts media, 1
R S G i

mediAT@BC14d @B1tain @@E@alzsaﬁy and FOBO Sourae put cagybeppupplemented with, e.g.,
lowger gﬁ#{%ﬁ'{xg gcik-rs],\?m tdg ins P% ec{nrlngn r%th%yg{eﬁ%kﬁ%%u@pﬂﬁ@%eyaga added at

e
-

al” fermentation is
verghshigabRUEIBENt S i N vvh| ch ot her non fernentative
g:lr %m de?ra%e@gglglézgg | d Rgﬁ@r ?}%}g &]%eno[r:]om][)%@nts listed in Table 7
belcfv?f ﬁ‘ﬁ@ké‘&h w&%@ecmyth@ CIRFNIRE bRTdr: fﬁx@mI\&!WHBOH iKCH,PO, and
nedia, and mneral Salts nedia; a_ri

ch
c1trn§38blldjh pambgy/ dbeoluglem appmxm@telyygﬁ) dizgrs pf disbillad waterythen a solution of
{ {
tracﬁé‘?e e%dan‘% ?gﬁg%olﬁ)k}vgﬁ% tRe gﬁﬂﬁ{%f anﬁa%ﬁﬁ%r?g%%é{ QRAPEUcolub N

M oF “a i hera diumis
1155 e lraed, esfier IRas ttctilizationt(hesh syThoappreximatedy i2hiGyaksterile solutions of

im0 St ahecacl e e a3 LodRr BN EbE Rty 68 canve
ach%v}%‘&: Ql§lﬁl§ 6&S‘rmm9ﬁ1ag| Sf@ﬁl%thtﬂﬁHaﬁﬁleﬁéarpﬁleﬁl Beeidded to adjust the

l'a I nclude, e.g., M nedium Pseudononas
initiak dolmme( tQT0C 111171@1)3 the[glvp@o]aﬁgclw( ¥gi sLi- Ff'@g ichemicalsare ppymercially

avaﬁlhlg%ﬂn %E%(}Mg . 1grs gu]c%%g)Mé]rck B?ﬁts me%? ! %a?x a%lg)w foi B figh cell density

cullivlod qHOD®Ser giehar bﬁﬂsehd;mm;;nesea@ relapdtastsiianThe HCDC can
starEc) ha%SeP I%ggc}elsprogegmvgﬂlghmlss 'ilol{o%&tre% ‘gy a two-phase fed-batch cultivation. After
unlimited growth in the batch part, growth can be controlled at a reduced specific growth rate
over a period of 3 doubling times in which the biomass concentration can increased several

fold. Further details of such cultivation procedures is described by Riesenberg, D et al.
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chloride, magnesium sul fate or chloride, and trace
m nerals such as cal ciumchloride, borate, and
W@ osat®s3 of i ron, 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 BelTtigh eell flemity antivgtion ef Bscherighiroenliahcontrelicd spgeifie ggowth rate” J
. ammni _92& gaseous ammoni a. A mineral salts nedi um
B“”%ﬁwazoﬁ9ﬂi‘ fly contain glucose as the carbon source.

Tablé 9: KOHRA donPbsition M neral salts nedia, mninmal nedia
can also contain mneral salts anq .a carbon source,
but can Heompgmeiterrented wit h, e.g.%“i@%%%ﬁ@%l s of
am no acikld;PQ4 t ami ns, pept ones, 01|3-30$1_r11er i ngredi ents,
t hough t HREB)&POadded at very ni*l &dl |evel's. In one
enmbodi menCifricvedd a can be prepared libghg t he conponents
l'i sted i nMg80L-8H/O bel ow. The conpdghts can be added
in the follewvneg] &leun first (NHAOHRM, KH2PO4 and
citric aciidugauoe di ssolved in appsmgilfately 30
liters ofgRicstlil®d water; then a xd gnn;on of 20 trace
el enents gake e | 1 owed byp.i hg1additi on of an
anti f oam ager??[?l%ch aéf%col ub N 115. Then, after
heat sterf: eid7 tion (such as at approximtely 1210),

sterile s p gl ucose MySQ% pg-it hi am ne- HCL
can be ad . ﬂtgrol of pH at app;ﬂ@?{rately 6.8 can
be achie sy aqueous ammoni a% erile distilled
wat er can en be added to adj ust 311% initial volune

to 371 minus the glycerol stock (123 nL). The

cheni cal sTmeametakselntion| | y 25 avai | abk e from vari ous
suppl i er sFe@Deiraie Merck. This med?8lcan allow for a
hi gh cel | Mi€As#HyO cul tivation (HCBEEfor growth of

PseudononZmEhECiQis2Hp@ rel at ed ba@Be&lia. The HCDC can

start as H:B@tch process which is 9.31g1owed by a

t wo- phaseNbkgdoOalEOCul ti vati on. Af).flélgl'lunl imted
growt h i ncblg gpBOCh part, growth canskgd’ control | ed at
a reducedcapgCif,oc growth rate ovensglperiod of 3
doubl i ng LiRsei N Which the bi orrase_gmgnéentrati on can

i ncreased ygever al . 30:folONa Baijder details of such

cul tivati gﬂi]]%bge%g ug@gﬁqs descri bed by Ri esenberg, D

et al. 4 1 3 PCT/ US2005/ 001549 (1991)

"H gh cell density cultivation of Escherichia coli at
CONMfHeOkApRshsidp eybinC agondihd) to dbe prafentBinperdiohnein be cultured in any

b ot g, SIS LS. SRTRORE . comimns
ferterfat®nticdeChlay be effpidyed héreth.1 MySOA-7H20 1.2g 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 nl1-1 Thiamn HJd 4.5 ng 1-1

1-1 d ucose-H20 27.39 Antifoam Ucolub N 15 0.1 ni
wa2ms/06%exli ng sol uti on MpSO-7H20 19.7 g 1-1 PCT/US2005/001549

G ucose-H20 770 g 1-1 NH3 23 g Trace netal solution

Fe(lll) citrate 6 g 1-1 MCl12-4H20 1.5 g F

ZmCH2CO0012-2H20 0.8 g 1-1 H3BG3 0.3 g 1-1

Na2zMoO4-2H20 0.25 g 1-1 CoCl2 6H20 0.25 g 1-1 CuCl2
2HBO1HR. frasept invkntied, hyrbwthe cOli@ingy apd/or fermentation of the transformed
dinitrilo-te raﬁ.eti C_aci

host el PesORRE! BRBPCL GPBRCYR P RETBT U Hhrau G host ells, such

as ap{eﬁﬁg{yturlb__wy 80 150t B abdtl t42Ceth abo@MsoCl et iR kddition,
format. For exanple, batch, fed-batch,

"groehiti is aioat ionndioste batidbiclvgicehsiates of daivewall divigen pediesenlargement,

be. | qyed herei.n., The expressi . . .
a5 Lo NGEEY THE o SUBHh & RVERTIGRE apTof dRpiirgine ol is being
metdboRBABARNSinRE Rh& RfkOlke deing RYnGFalods (withehe teah limejnt@fance."

fernmentation. Thus, e.g., mcroliter-scale, centiliter

10 scale, and deciliter scale fernmentation vol umes nmay
Cell}ensitpd; and 1 Liter scale and larger fernentation

VoleRifiRRall @dvaRsbe il 888z ePDHioR®sdtns tilleexpressing recombinant
fernmentation volune will be at or above 1 Liter.

. Ol . N .
manamaliznayroteins dutilwdes the qapacifyeri ftugtasers o Pa oW i high ocl} densities
or__ahov i 1 . ' s, itk er
R, S g 1700 e e
expllebdi@isSsystb® acddrdiep $o the, H@@ntinvention can POYids 4 eslkdensitpopabout 20
Lthers,é,éo 0QO0Liters or 50, OOOtLiters.d.46tV@ i "
9L 0o 6381 5 BETFLISHOBE B SN §YFNS AEOfTRR iy ie prosent invention can
likeW{REGREVIAE 2 EHIOWnBity 681kt WalindbouBNOl/glr, dseytaved imtdrol affbiomass per
the transf or ned
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 g/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

wao esopesrtire within the range of about 4C to apOUUSHBEN01549
inclusive. In addition, "growth" is used to indicate
bot h bi ol ogi cal states of active cell division and/or
enl argenent, 5 as well as biological states in which a
non-di vi di ng and/ or non-enlarging cell is being

can @tr@%?hb@aﬁu’sdd $ligdndi. el tliel"@pk@iria&r liged, fhelplﬁgem can be selectively

nonynmous with the term"” %nan% " Cel S|tIy
adsg ecatma Profieation ¢o R t?“?i“ § Plceblfr@sla@n@ atiyely pure form.

r B | RfviBY. ¢ 8l J)tHﬁ’xec% b d
TR0 ASPARORT by TR R 3SRl A b i
us1rrgehimmaﬁimuyeelum ot diipdEliAe doltimng:. Gewdral tocrhnbxuhe are further described

T T L IR TN A —

Ver[hrgeNert DnvRRdr (2090 awiRE R Phfein }Gﬁlﬁcaﬂ@rﬂ%da&erﬁifc Bb&ayU.S. Patent
or nore., The P. fluorescens_ expressions

No.g§.5t gﬁ%a@c&ﬂ@.(ﬁ@mﬂ Prokein Jrisdisation dwehtiquess cdnPractical Approach,
Oxfo ct?i%s?erBBH oéjlee;c] 4l g(:fb%)d}&r%g Iz;’i Wé?ﬁoa@t WlﬁszsIFlsaakmé’t ﬁﬁ@ Patra et al.

State OMass per ol ure
(ZOM)OW@%?I W&pmﬁumﬁdQ(ﬂf}ﬂﬁZ@Q aimd/Re Mlikhlge,l qh!ﬂ (1Q$5)I®erwnk65(2) 303-6.

odi,nment, the._ce]l. de i1l pe_at 2 /\
Sec| A% dTnEFEIBO BRI (PRY cBhide B ERgma it gRofy Methods i
Enz!yﬁt@lio%y 2R, gl/SQ and oﬂ{ef- voltned/ih thid Gefés; , Colipafl/ ét,al 5@996 land periodic
L /L g/L, 90 g/L. 100 /L, 110 g
Suppkemegmﬁ&l G é’r@c'wiw Bratein pyciegee,) Wiley/Oresmeg Y ; I manufacturer'

hte%ﬂf}% %ge g %gétgﬁ ﬁ Lttb% @%hﬁctg%rg{warﬁﬁcﬁnﬂ%&am},éNJ or Bio-

and
Radg; Righnzehdg ;Cahﬁ ﬁ@nﬂmnagbn W11215regdmb1aam tﬁﬂhngyuﬁs alBgv QISLonemdtppmpnate

80 /L; 20 and 80
8 kg 38 o EACTBaRRTe it g etappieh Eud By M iR a protease-
ren{éeable/séq@ﬁeb He @isb; fotCxarhbleaMbcBli ¢1989) lcsz@»lnatck@maandze 12:69-70;
Purification The proteins of this invention_ nay

Hoghyih) g98%) pltﬁnﬁqaw 06 Regersbiaant Broteing ivith Mptal &%ﬁrﬁdmrbem" in
Set{;)ﬁ{:wg&}?@?étu\f\@ngmléw Prhe aﬁ'cf Metﬁ llg%@@ 'P%lqudPtréEb NY; and

anmoni um ate or et hanol
Crawegef gi {020/ Aepiads: eﬁteerg@Icemgl }émr@smomr& daviegnPurification System

e r omat 0g y, phosphocel | ul ose
Q@&Eﬁggbgc@ﬁ rt%y{]?algtghobl C interaction
chr pe@étasr apme exttfrdssdti ioteifi Nk Githie0g! dphyiethodsCk®dwn in the art and
chr omat ography hydr oxyl apatite chromat ography,

inclidger 6T pheeBiPle hr BIHABERRBAFEYS ectNSBhr o g afi¢ppniques  or

1mrHﬁ %{aﬁgnel ectrophoresis, detergent solubilization,
e precipitation with such substances as col um
C hrb‘hmt@gmbphyﬂy mmﬁyn@b emd fkprassed mngyjnm@mh (bg gecayerpd and purified

frowD ggrﬁffoaxﬁlqur ﬁchﬁBH,eg rb&: fdngezrog ay| %) nggl%s high performance
liqREThider2 P he Iﬁ?ECF adh Bbeerﬁ}ﬁdja{cﬁﬂob Eyalfpuﬁﬁdatﬁ)nl ste@@,ﬂﬁ necessary.
Wth the appropriate |igand, the protein can

sel egtaiy @Wem%%@é?sa@dnﬁ is dnysntien P’é‘éit ?@hlné%lrlblﬁﬁggﬁ?aates ("inclusion
bodib®) KERRd SrbREIk e SllaHEtok PuRtfibAlat dMEbYIRUESEN S AEMsion 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,

48



10

15

20

25

30

The fused protein is then renoved by enzymatic
activity. In addition, protein can be purified using
w0 pomsoe®id i nity col ums or N - NTA col unms. GenPC€HEIUS2005/001549
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 RN PMSF.Nhe o211 3lsbebéion isSypiRas, l@géﬁ)ds)nﬂ-gt;ﬁbs&ges through a French
Purification Techniques: A Practi_cal roach, Oxford
Press. fhg g8l syspensign %, algoy eg;omqgfglg@ using,? Bp r%(]ﬁ@éignan Instruments)

or son\é%l#el%%/oﬂ-fcg (%Stérﬂéte rme!?ﬁ%dFs) gﬁ%u?g:vu%hena &8 Q}%@t(frp P b 7Y i Q oE§18fl in the
art (se€eng., ’seﬁpﬂp)oksnsEﬁF AliscBemddT. adaniit edsx@ﬁﬁ!l))e"Mﬁemlsmﬁbmingt A

1990) " Qui.de .t t ei Lcatio t hods i
Laborg3 My 206 Colb SRR AL et g Sl el (1999
CurrefOPo@R0is iﬁ‘.Mcﬁéc-uldr@@l@%ﬁnd periodic Suppl enents)
Current Protocols in otein Science, WIey/ Geene

NM: neg pgatyn Hist we}uawérb@leﬂ qap éqeaiolm%h@ﬁ, arach ther lysedoeal] puspension
typicaflpbd bE SR A Entlyca T hiet” PRRSRYEKY formed the

inclusioadmdtﬁisnwu be Eﬁmhuuretqlul&}s déuticnverfdiglysis with aappnpgpibleabefer5Suitable

sotver e e ers® Pl lp en Epkecbett 7 ondt abrd LB Bimamice

least a3t B0%P woludle/ IAHP Ibasis) 1ahd Whnilih8 3 HrdchRmdS qham about 4 M to
I ndustrie 12:69-70; _Hochuli (1990) "Purification of

about o MnbARBApLipEBmiding hadrachigsids | andngmilee agesv AR Aeratyrants, this
t [

denahl?l\gﬁinoié\’s&?grré%e%gﬁ 4 ge%ﬁ%h ?g{% iy I\&g& rﬂlgbﬂ? Er&n&ml (b}( d1211y31s for

examp{ld0 60 Jlil@hioke v itlees éenaﬁhthlaleingvmfoﬁmproassﬁ onméndipgicaiyn and/or

biologigflype i GGl (RipptasamoRF it o TSt

b)‘xlt@ﬁhﬁﬁhﬂﬁ, iKIR@ORsibIE td Pigifithe RBSMbinAG pieteins Fidm £ ABF Rriplasm.
adi oi nmunoassays, Western blotting techni ques or

After bﬁwm# dhsrhast ¢rlk Mhew the repranbipad REtEEA $XPOHED H1le Bip nepglasm of the
host c?ﬁpﬁl%%ﬁgla%ﬁy tﬁ)ﬁrbfq}?f it 9131'2? Eﬁfjbé‘%lﬁéﬁ' bi 168 oshmdtic shock in

om the reconbi nant cel |l cultures by numerous
additiore tchotlier, mfstbpdsaklmmi ®, thhigtkihet inathemric®o isolajeirebombinant proteins

from G PAFRat B Harbile 1 pEdR il Sel B NS fonkiiecd Btorm.a petiet. The

pellet @¥PHe %ﬁﬂ)ehﬁbd i 2Shuiffey Qﬂﬁthihﬁh@ﬂ)% fs0éroyd. MB®1ysblie: cells, the bacteria
aggr egat es [ ncI usi on bodies"). .Several protoc
can bgpea ag?da%déh? Belleh 6ot bg E‘-’é?ﬁpélf*ﬁ“éfm Ascotadd pan rMﬂ$04 and kept in an

ice bdtRGbHIpROxRLAUFSIO nfi ﬂftesexﬂfg’l:cﬁl SV%H]JI £k Y2 Qnrifuged and the

I nclusi'on bodies typically invol e extraction,
superrs@pwalda@aqu @d savedl. dihe p@nomihmfmt iporteio$ picseitus ithensupetiiast can be

sparffy SRR ey, ARy it M B RBEPOR s of
skill irtdeMptCl 2, 1 M DTT, 0.1 mM ATP, 48 WD 2005/ 069913
PCT/ U82005/ 01549, and 1 mM PMSF. The cell suspension

i §nipisiaksalt faqtipagipn cnngparaty Ak afgihe wnwEBieg hoat aeflaetsins (or
pmted%’g aasz‘«,ed?gg? ¢l LeIBURRED ee{a GRY, ﬂ{esx%c&ﬁglﬂﬁﬁqg%inzgﬂnterest. One

using a ytron ( Brln man Instrumsn
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@ 3®s/06®13). , Sanbrook, J., E. F. Fritsch and TPCT/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
Protocols in Mol ecul ar Bi ol ogy). If necessary, the

precipigte gt ﬂwrmn@summlfw @mb‘tlmatlom dA typﬂbal ptdops @ttludes adding
ed to

L SHRER en
Samr%gémv e unwant Q‘gtel tEﬁ)s/ag Pff’o?lgy ﬁg‘{ P8 rso %Pto{}i? faﬂhf‘“‘iﬂtﬂnﬁﬁﬁ sulfate
conctittation fcbarstan2HGacke Sfmyoﬂl@ntﬁﬁmt%ﬂlqﬁe@%ltﬂé kit 88 Wrophobic

s with a caonpatible buffer. Suitabl
of prg{gwe,ﬂ]g PIcRPIiaigds U diggardedduniepsiihe anotein Qﬁ@tﬁr%st Ili’ohydrophoblc)

and aﬁ’ﬁﬁéﬂlulﬁ stﬁt@ lsamH& tcﬁtthungRa{tﬁg% g%oxg%}ltratlcﬁlal%} wnE(P Drscipitate the

vol une/ vol une basi's guani di ne
protefrf Q%memgb ufhesprisgipitate mitbert sButidizedAh ﬂ)bﬁ‘e@indghaéxdélsmu removed if

nd siml.a ent s .are denat uran
necesgtfys Bt thiolEh MR B pBGLREEE: ol Grtiail B GRhomm alpbiliy of
protenscsnch apesld ethEmolPredipiyatioh 2dr¥ Sell . knb®h to BREBE 8411 the art and can
b 9n %f t he denaturant al 'owing re-formation
© “SF%‘T‘PJIFﬂﬂ IGRATE SITRIeX RROEEIR MINWTES| ol ogi cal |y acti ve
PriieghdlecufdriRti gt b b aofpiidhi ?{(/)éeln?gaql I%:q.%\é@ to fgolageﬁzte from proteins

skilled in the art. Alternat 0SSl
of gT?ﬁE‘?rl gng lesser fi‘l%fb‘dmlhg nmﬁltmtmnehmsgﬁ nembidres hxﬁﬁifferent pore size (for

f .t wh t he
canBSEATYr e pRBafl 1 5k el e o o

ultrafilteeed tlhr.tmgh @ahémbiiahe withrd pdrasideahdtrias bl lgﬂ’epﬁlotéaﬁlar weight cut-off
cold osnotic shock iIn

can olated b
than g‘ﬁcﬂ“‘? F%ﬁar ‘Belg]i“h%tjr ?‘Frélr%’&’so Wiskpstt bhe 1etengate lof heedtrafiltration can

then b @ltafikered Rodig®! [
en e Itﬁ)llaesrfn % (l)r g)?gﬁnpﬁrgﬁe??ﬁﬂg Cltegl!r‘dlgxta trb%f gr%atfer tﬁe molecular

welglg@aﬁ § Pgésa of mifrestm %embdmblnaﬁﬂpeoteme\kdlbpase altrob@ the membrane
e ffer cont.ai ni.n % s
o (EBHSRERAERLRD Ay ST SORLBLALRS, R sHer R3Sy T

t ﬂi@cqzxebllnatt pedtiendean zﬂsdlbé)éb?dﬁdzdlffbm Gﬁxeﬁ?lo%mr& IV B0t its size,
or approxi mately 10 m nutes.

and K inan. jce bath
net Suf% & & E%jr © lP’&H'Yc%IHl ity oy figanged Iarfdlditien, antibodies raised
again§YRPEEMaabe @&S%&ﬂtﬂlﬁurﬁﬁl%celgﬁdﬁ nﬁfgpé %giﬂ'}munopunﬁed All

prot el ns present in the super nat ant ca
of thesepmetipdy are avellt keowiosn the otrti Hiswilly bstappdeent] to one of skill that

cronS R AQESRENLNE Bl DM £ 18358y B oy
differerdmyanofactubers (enmpPhaedadioBiotedl)] proteins (or proteins
derived fromthe cell culture nmedia) fromthe

totein of interest. One such exanple can
Relza%?gt%wbanm@lg{ﬁgf at e.

Amoni um sul fate precipitates

pimbmbfeSpﬂoyelﬁQalefbfee&hbMﬁidy of eduabd do (RAerdAPbnREy and tieriary
ter in the protein mxture., Proteins then

protelgrsé%ﬁcﬁlf“‘t &P OBHa“‘%nhe IBaEsms, rgfoldingisteps olanbb¢ |qs9d Emeecessary, in

compRHEE o8 9%%85/ oB8 g% %‘%@%8%‘%‘? oc}g%ﬁ@“lgpr ec?{ n?‘t“ﬁ%“ém can be

accorrmﬂlslmdvt@rngaanmnumasm krmiven mothe et to Jiromos. dxékobl‘ﬁﬁbﬁﬁésomanon of
| udes . addi, n e ni um sul f
proteifi, P Ehmel B RRER 18 ol ied Il Sa&eeint Tohitte biigacubation

with (Sdildliﬁal g]utathlone disodium 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.
wab@spe®mes pitate is then discarded (unl ess theP@F/OBM0F001549

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 HSOBYINant Pradein sear glso BptierFturedy Sugeratipde,yby sliadyzing it against

aibd : . ) | | ubi Li
sl b (B0 S Dy S AR L e
Alternagivelyk tig/protetn téiobe refbldsdk while imntobitizad onaadohmm, siéh as the Ni-
NTA g3 Peboiet e si-18 Bes puiean Soovi HeGhaobestyseel 20 m

Tris/HOl pHOJ 4! &htdihink RSB GhRbASS. Phe HnBRFA o bEFER med over a
size using ultrafiltration through nmenbranes of

periogjof fl S s pomerss iAdter rengturationathp peoteinsricapbe olutdd by theaddition of

. i r otein mxture ca
250 ffREARER]e. 1ihiGhobld B bELERovettS N e b Seeif S or s0
mM soldatm aatatapHdierfenplus 200 atM WeiCHHThecptirifiefl fprotbain bBetored at 4°C
frm)I ec é{% wei ght of the protein of interest. The
orfrozel @iftie of the ultrafiltration can 15 then be

uldthaf inktheaethcads) f&texﬁnﬁie,ﬁ%%w&amg 52 ARLSKA BT M ce et al.
of f greater than the nolecular weight of the protein

(200 Profeine et Puriie23(&k bifbT HalWtKpEbe et al. W2000) pds Bidtévhoelghy 77(2-
hAt@s, e, fi ate . filbtrate .c th

16415, PRIBCRE 190010 0P DS Bp Iyl MARIE e v

182, prdottherrvolupzas imttsosedies; Sepiizpmteedl. { 199Maad periodic Stgilases) Current

the basjs of Jts size, et s ace charge ] ) )
ProtcgR  BRAIF: £ sind APV ICHTRG. POV Jemadiolny Beseie Bprication
Techritifhdsh Ol PRscticdl 885 oacl) ORBHIPeéssPDOBSIIAS €8N (PR)6) Protein Methods,

. conjugated to colum matrices and the proteins

WﬂeY‘HPEn‘%ﬁurifi ed. All of these nethods are well known in

the art. It will be apparent to one of skill that
Active PrABR R PepRYS SnbpgHni ques can be performed at any

scal e and ‘using equi prent from many different

nelrygicaBy.uateractive” groteiphinglydes progiint dehhavdiRenkivlogael fimction or

: ' 0 rotei.n can .be .renature r .
o2 FELEL 845 IR £ RS BROARE A RERYTEA ot
this tgpicalilyt means ahmfaopoimdcmﬁd@bnpeliy?gptﬁé wbﬁipﬁgeﬁ temoga@][n fldftion or

ed, as necessary, jn eting configuration o
oftoot i s ACISE AGOHE 2010 ahE: SO PO it B PR o dbout 80%,
aboutCSH%, RBout IR HBL LSRR, 4bDuNOR%BBra86% bibldgical ﬁm&?&"@bﬂl&red to the

the art to pronote di ssoci ati on/ associ at | on o
correspopdiag pativerppienng dandarkpastrosteisn dha dplerhinetimofgtotein activity
| i thiathr e Yy, lncybation .30, Wit h
can D e e i neh e SR el P B Dttt assays or
particiuLag ﬁh:giihslj p(e)gd: iﬂdci;mtibm glgagg/rg?gg%dmjg pg)/t%g ;gcgg;ﬁg% afg%gtﬁﬁeiﬂ leffect is
that. PR, FeBTRIAR. EPBPSPV@%% ynplosicaliv,  Gipsy reacdye with the native
polypeptadep! e, by dialyzing it against phosphate-buffered
saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200
mécRigeproteins 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
waigiag6®1d i near 6M 1M urea gradient in 500 mM MNIZUS2088061549

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

proteins can be eluted by the addition of 250 nM
protejramiVisthods of apsaiing and | qantsiingeneaswsy ol photein abil rpeptide activity and

' ' e L nst P um acetate pH
subst?t%%ﬁ'e?ieﬂrzﬁzf%§ﬂ%§gﬁ : f\lak{’j%§n %té‘%%u‘?% ed qb? Ftein can ge
St'ﬂteembtﬁityétﬂi a mcohbasmahmaBACprotéin Gah &l WedsiRdSby any protein

i.ncl ude exanpl e, those that be descri bed in:
spemgﬂcp_%vgng?naz or standagghvidsp gF i %vogsﬁﬁ%@?y ip the art. The activity of the
Pseu@é&ﬂ&nai {%‘dﬁged 1\8&&5}%%}8 g‘ra{mﬁbhaﬂ( 9%1'9@:9’) cz}h dbeeBéé?ﬁ ?%ngitﬁ We activity
of t}pupqrquemdmm natlmmmahan Emeymrdb o@ajzemnhe whE821 tha decombmant

a5 LTSRS, 0 056) S ey S5 sy

geneﬂaﬂpbhsdnveﬂon ﬂm&nv&%io@ejﬁ Ghdee g, safd¥ or Simike eh{s2616dikal conditions.
Prqtein Pu fication 15 Techni ques: A Practica
d’:!gg}lll y ?‘8 m:op%gg\gt PrpteiTReATy orrgalareg Wlﬂ'( qg%)ously established

nativEpRit&th RtalBi Qevity V)Utﬁ‘}iatfw}eﬁa thd aﬂ:@lvnf Hh\éeregd'n%lﬁéﬂ? pPtein can be
Peptide Anal ysis Typi cal

deternifreduigled Spﬂ@t@ﬂw, whmm*ta\t@lla mngltwpusalcchmatatwe resgay with the

na‘uvp g?&tgﬁ' C?J)r 51 # ?x?r;'zp\?‘{ ga;isoca%%grxgs%rg{tes&? uﬁgfnéy detectable

I've proteln. COI’]

interdcyiph betivleyn aeomibirant prateﬁﬂdn)dfmfg%f)fel Betdieep @ ¥RR@sbdiéhzyme and
ses a bi oIo i cal tion or effect that has at

substg e S, (PiRoR BOTORS 59 oHBE FBOR T tsEeTpugessed antibody
d o, 0% SEPOBdte @A cand

¢ 55T "about - 98% of 16{0%%%?’8}&28 BB AR el ol S@n‘%{éﬁ*&&m ghanges,

proliferpsion cbanges; sekh dﬁfﬁ@» q¢litr¢pﬁéhr;g olnaelges ingadigacsivityodaniges in so]ublhty,

D& ! Vcli}oy gef exclusion

chan8 AFEReRan RRThE A0 28, d M b

meth@ch:;@mt;ﬂﬂrﬁﬁmmb@hmesﬁalbibeﬂp gpdbﬁicf@&ﬁ@)ys st as2BLISA assays etc. In
articul ar 'tdg Y:’qt One indication that a reconbin
{

additlgppraiip 255 ROt AP 1B 1 Geteqt RRY pIEioal offets of
the Fs@%mnﬂﬁﬁ‘froc&%d’ peRtindg bc?m]deEBH leﬂ@si%wglléél ©FfASS of the native
reactive with the native polypepti'dé. ACtive proteins
protefny pigcWpight m@hwg@p@ lettrdytgdalante, _\;zhfgfgeam bloeéstotm@%me, changes
9 Q% pthat. of th
i Q0 0 O L0000 S0 5250 )0
assaysqaedjefus@i twde(témﬁﬁd thie)actiee ngthiiecsTaht Pssudosibamt prabhded recombinant
silgi ar to the natlve manmal | an ofein, Typically,
manmpalign Rgtel et BUOR greia QB vetsgySis o, ths BB veromietipgagons s
h 86tivA9 46 dsbafabRl Aihen 'ﬂi% Ve proteiibbrddlldQf
such RIVAY10 dsbab) Lhbmalistlyy e prtoiilbedtoy ag%;%sﬁgt iy eption can be
assaygd, &7tthe obikity Weﬁ@uﬁ@g omnh(ﬂplbtréqzrnctmd)e@@m e pauem\anﬂ)a molecule
that nt%grg%l o@%%&c?sa\&fﬁh ﬁ%e&b{% Cle.t gr : s%rta(e}%@a co%ponm of the s1gnal pathway
that the native 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.
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The activity of a reconbi nant manmal i an protein can be
measured by any protein specific conventional or
wer@stesodd i n vitro or in vivo assay known in tPET/a81005/001549

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 manmmali an

pAerags thabsdn b utdized tosdeiarming Hrgte) aetividy argrdeseyibiedafor grample, in:
Raiph281 VL o (RIS, Ak 2 1880 o SPABEHCS Ihibli? 127:1045;

hative pr he “sang or s m
Stewal)rWlj Ei Hn&980'}1@h@1m&;yerbry Sodtertd Sphﬁgﬁﬁ%erﬂmwlaﬁﬁt #idNew York;

Brosmiedth 0b EprebRoi 1o%a) Blagd 203951 Sateyel ifﬁ""%k%?%&%wm@xaus eds.
(1989 PG Ib LA @ﬁorﬁﬁlge A 2905 RicRAManA10t B &, C@Bld n%eﬂ%ﬂ? D&bratory

I n a sinultaneous, or sunstanti al | sinul tan

Press; cerpens &t |T¥eamlséa)]& viKipimel resls. ﬁIQBV)/é thwdeum Ermzymology: Guide to

vl g ol R AT GRS o B S0 Py

18(2):[1)825924 nowmh at ila(mtﬁ) J. eB;gché@etQBeBMSalmE)(Sfe%ﬁea aer(avsrﬁ) Proc.
,, an strate, t ween pressed hornone an
Natl { ool A S0 e s bl B30 LBUgHal AP 15 Vele e
al(ugngbgMQ@gg@tectlon can include the measurenment of
orinetric changes, proliferation changes, cel
death, cell repelling, changes in radioactivity,
changes in solubility, changes in nolecular weight as

nmeasured by gel el ectro@agff@q and/ or gel exclusion
nmet hods, phosphoryl ati on abi T ﬁ%s anti body
Bacteﬁ M‘z}ucdridyc;r%%%ﬁt%néz%}ﬂs as ELISA assays, etc. In

tron, in vivo assays include, but are not limted
thpleas Sﬁ}ﬁBNlB@ spexifeal, afilysinslwsyd dal aléfseciosonts 2Rpression testing

d d :
L e O
(Strata/g%hgrﬁr DY MO (BR@ARGRN) WeRl @l 1ol YR AANEE, FoPNFN GBI ieRpression

| ood clottlng time, changes in clot dissolution and
Studle@>h%L2 HBES) iGnid oFasanterlgeRi Huerssison sainestrae Aroyn 1 rgjthpn LB or
minin] 16 8 SPTSNSR8 S0 AR Koo
neededmtr&@ﬂ(] ab. prlbsteiims whimtgrawh ows.Bf smpphmmwﬂamﬂt BY @g/mL kanamycin

oth nat.i ve. pro so l.on h

vt P o BSR4 S RSOl PR REeFRA LRI ot wer
1nduc¢2¥\0ﬁ}k103ﬁ11\11mPTGQ"oleﬁﬁF@fovﬁﬁ\bﬁﬁEl on can be assayed for

the ability to stinmulate or inhibit interaction

between the protein and a nol ecule that normally
Proteln YAV AC DB\ EIIE A5 e.g. a substrate or a

conporient of e Sl gnha pat hway that the native

pPhtssiwere ooated by addmng raotHd. ofShe - @&amdasalom;aplh aal® ywg/mL in

[ de t c.onbi n| n the prote a
pBs (LS cech sl B he Hinearer Bt et 3ot Meubgtpd b BopS temperature
t t oul
for 106(H Al g 3 Bt 36k %‘%‘%E“éﬁ%ﬁﬁ"%ﬁ TR0 GBS Primary
antibodiy twas tdileted rio PEISnwln A% fenfitatrg etilkn@l/exc ud . uI5 Bf WB diluted antibody
5‘5)05/ 069913 PCT, USZq%ge[{pq 01549 Assays .tha rﬂ?
was afided fozagh sl PR HRPR NS forak br. o e fhesgwere then

Washequf tn%é?%%?ooa 5883 S’lg PEuhg se&n?aﬁ%?g% ﬂ}‘\%gssﬁﬁlo r]ﬂu ed in PBS with

I 'mmuno
2% ndR Tatldi$4milk (w/v) and to each well, 200 pL was added and 1ncubated at room
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Steward, W E. Il (1980) The Interferon Systens.

Springer-Verlag, Vienna and New York; Broxneyer, H
wE2005069983 . (1982) Bl ood 60: 595; Sanbrook, J.,PE/US005/001549

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

e o o hone Tl Sho05et 2] S SRR, A vy
antlEgﬁcP;a %a I?SE(ti %(l:afiet(:%t%gg)g IR{]’%{tﬁioﬂlegx kaaﬂi’cr Rﬁosgﬂeﬁﬁs%)c %%at%a’sheep anti-

Bi ochem 1472; Stewart
mowk aatibody(Sd)a-Ridich, StNaouib, M@aUSASmit #4830400 To 2ach &2ired well was

addgg 200 ot i nfoody ptubion 35t K TR i A st b ifipSrature for
1.5 Rbhd! Fl?ﬁe gﬁ‘i’egﬁ&&"’éﬂ%n GRRALd 4 ARSs wiR!PRRST OtrB @AM W6l was added 200 pl

specl strains used for all Pseudononas
of thefreablyi pmpareds&gmgp Fasﬁ pbﬁ’rPemkim‘ead (SignR cdtilogweeB€70). After 30

mn%}%:{hg (T%Bq%lg%l- 5@5 nc,gjpp B(?l 55{)]]#{\{5 8][8{ gaéﬂ) %}, Wxtl eaa?d absorbance

wad @hd &l cl oning. For E. coli expression studies,
BL21 DE3) Gold was used. P. fluorescens strains were
grovvn in either LB or mniml salts nmedium
Fers ﬁ Iemented with 15 ug/nL tetracycline and 30 ug/ L
KahEH¢in as needed at 30C. E. coli strains were
gr OV inBculidn $oiht Esrmehteel culivrd fo3 (P, ﬂgbm?kcehars@meﬂatedb@ inoculating a

d 15 /
shafip dlogh enp RE @ BLgeh s apemiely deffed fitEn pypplgmagpted with yeast
extict Ninfl- 30MLETGARVeRNE N GpRUMIP RlRaeto Rnsie| fhamtenance of the

Activity Detection (ELISA Assay) Plates were coated Y
recauummg plagniglin ke stader] ¢ulgyss deningsitel quenight ticpbatioatasywell as in the

fe en OT. %éal{)Bﬁas(kp le?x%rg)lst el aacsg%t‘ﬂ% 1% t?gns el?xr%gotr(r)] a 20L fermentor

crot €s Were i1 n ed ai
cort&1ipe raadhehﬁcallﬁl alefil€d tediunt Hesigned sbedprRrt a b hibmhss2@thout yeast

L PBS + 0. 1% Tween- 20, (PBS-T). Prlmar. nti body was
extiiel ERRIPTSHIPED WRPREToi%, HaRTaed 4y s fieh o oS putture by
reg Eﬁﬁn% tHeUliretbv Bitd BRA¥rmAMAST A HR0adi@t0R Reikin %Qﬁtb 5G] @H is maintained at

I ncubated at room tenperature for 1 hr.
greatst dharh6 thieushetheadditians ofiagheops rmimeEs. The fﬁ@:batch high density

fermgl(l:tgg q{aﬁ%c&gﬁé ?}%ﬂ% W/V!ﬁ?) %lngﬁ)ttlaq glrmd%w% EP%&%&E@%\E& 238 and gene

expreda ajiﬂilctlﬁnm)ublm‘sedn awhichcm ind8carGs 2Q1d6d Oﬁgﬁﬂ:ﬁte recombinant gene
PCT/U 5/ 001 erature.f 5-.2 hqur
expypsHioBs ORGP DD TAERRLROH ST T opdtest B imgilftign process at

lmﬁt‘iﬁg M@éﬁdaﬁoﬁ’ss qqllett&ggteéeﬂcdenﬁllﬂﬁ f&qﬁﬂlaﬁﬂé t&qﬂﬂﬁﬁ}on phase is typically
kal 1 ne ghosp atase conj ugated sheep anti -

15@@&1 WoEgyt nghﬁhmeﬁmew pigise om@.’f@lm%tww@mwﬁﬂy allowed to go for
4
o RERY 417 SR PR oSy et Al g femen

forrveﬁnmst anafysesad deerrhine tite 1&vd oficuges geﬁdwe&ppﬁtsamasceﬂeieasnyh elg.
g| grdeach flbrrrlrl%g’[atV%AOIE Ie]pre%Sm'_e-ll;t for% IC %lrve 0ZeN g\i\aceroq sgocﬂ 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 2@sn6wem was st opped by adding 50 L 3M NaOH t PCEHS1905/001549
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
additted ofinqusappiremenieead Rbephyipacid, apd disgelvehpryege t gf&%‘@f F than 20%.
Tetra [
Ak T U o Bblot 1390 203 sRRBHEE OB L B G ain excess
carbdu) Wign ithe ccm/é&”rmtg machm:m@m Ddﬂwums aneﬂODnms racnnbmantl&pression is

e b AT
& ?ér}nﬁntgﬁcﬁﬂ HpfallR dbitiBude for pSdx ity BROMS hodrdAsOiRe fermentor

[ onmass, Wt hout yeast extract suppl enent ati on.
reao@xejf yelnmietricrapanityiones thet grawwgtetheg@l foedpeteasersignificantlyy Ryring this

phagu aztlrlﬁ]%lgs ztt)l)é %ﬁé&vr@ho{}lgthg HO{ ;t;(!)r 'oﬂg Qnatl &s [fa :fé the level

agi a of mXxing rate; nt al ne

m%ﬁgaﬁkﬁéaﬁhaﬁuﬁ @ﬂmhmaqghwthe addltlon of aqueous
amoni a. The fed-batch high density 20 fernmentation
process is divided into an initial growth phase of

Qét%bﬁWrI@rld/SﬁﬂPA@‘Zdargz%% expression (induction)
ase in an inducér is added to initiate

r eoiamlmc ngenrdlze@%pr’\ég 87%h andl b germalized igaltprgrippgheted. Cells
are get‘osﬁgqegx&#ﬁl lrhﬁ lgsng{nkfér 6%’]{1&141&5%35%@ F@ln sBL 9Fve§1§cerol 20

I'nNg concen rat ons e tar enSI
mM EDTIAfﬂlkd(ﬁﬂim Ralt;t &Yl whd WeitanoX-10bak enM @”RT)) pAgqabieyse mﬁbltor cocktail

spegifif Lﬁ{gr#az}e%tahgggenst bgq}aj.ﬁ 38 Ci}s é&%&q{; gslg(og(;ng%ﬁ%élon The resuspended
cell@ﬁi%r &f&b@% 8 YmP SoréW cap nliedfifze thAY dppdoxtimb&lPafm8, with 0.1 mm glass

anpl es are withdrawn fromthe fernentor for various
beagn and theello angemeqhamisallyt hieed Bvag 4ol nigy!gdecugatiens in a BioSpec bead

mllFa)lthﬁee ﬁlge(%? S?tﬁr?é Eeﬁ? Qﬁse' ﬁe}ﬁt oxfltcg bet%f% ﬁﬁﬁgat{o% '%@Eé%lis'rfafbly 100uL of

rozen ycero
lysdchmm/ sclufisrois renfHEd ftam dgeds, thasfedledido ci hew gubdafdpelleted. The

SuPiB&g{:aH’l &%Wee %@?#10@5 elﬁrt'frﬁg‘fkggﬁtg% giaﬁl tgg% qu%h@g?f#'nggkble fraction) is

restdpbAdéiiGn lafl dqRALRALRS (B0 JF)Co il bﬁﬂeﬁﬁlﬁgbft@eaaé 1rﬁ@l§ltdrpfﬁve uL of
overni ght and then aseptical|y transferred to a

each sampletinpddediie arhiohgX adinerhudier vittegedraad &‘P%*eﬁi qmto a 4-12%

o 0 S B SR 5 M thops s

indigisdous anmoni a and phosphoric acid, and dissol ved
oxygen at greater than 20% After a brief initia

ase i rates i ncreased
Ex%’f’@%&n ?h feghf’rg ﬁfc? "éf[geeévg"p li%"f bon. Wen the cell
densingle diﬁﬁﬁhﬁfboaﬁ-fﬁgnﬂilsl(mft\é) at {Biddnnincreessdmse rrardiagnostic and

expression i ected addltlon 0 n.i nducer )
thegqpewl%gep‘gzoé[iﬁﬁyqe a{clﬁplé@g} RO ST P y fusipg together genes coding

thel AHHAL Light a%dm@ﬁ%ﬁc}ﬁfnsto@ &n frﬁﬁlﬂﬁéglc%dlfﬁn typically

continués for approximately 3 to 5 hours as the
Cldngrgwgfi(¥adt3 scFeached vol unetric capacity or as the

tglt”ofh h Graﬁg sclpve gene (E%ngan(f(r e&:%gs%m%' nqgﬁg& SN k) !32’90) %Bﬁeﬁgmto 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@e0we/ 0699y 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

pCREE?TT‘oﬁO%QﬂoH (h$iblen, Caffbad/ @ATUSIA() N'Te 368 gehe s BXdRed from the
A protease inhibifor cocktail speC|f|c for bacterj.al

TOHQ/mt@SW(tBIS@ﬁth&@B;eswﬂaﬂ saayees QerxEpgarbRiqlahs; Bverly, MA,
USA), aendf %%Hé&’ ‘%ﬂ'e égefsld Khé @u@»f g]ulf @u.%emgms GEAY FRIYC1803,

e appr ox! nat e
dowgémﬁm obd&dBtaar]ﬂomhler, delﬂredmeeplh@@h]dﬂc aTHle_,/rdsylslag plasmids were

usin . 1 mnute incybat] s in a B oSpe ea 1,0 | ]
cectsne e e R ARE b o B B il pronsion
vectbln LD Wiadi AP X URRAY efo¥lowfRUdmSIEficatii® ©6bhGRA Sall and Ncol sites
utionis renoved fron1beads transferred into a

Renkaddbe aeding sdquenced ThYRER mradestyaetehigested|wih %allr SRR yd cloned
into ftﬁa%e%m@&;eq otf%Egw ZQ@NVE&QIE ‘?regrﬁlclf She ﬁ":7 &JP H% Bewly formed

resusp en N an equa
consmllu):t @fas| ﬂ&sm us&diftd &ranﬁﬂoﬁﬁ KLEtB]asecamﬁﬂdmt toels. F(Dm gdquence was

confpect 350 PR b S5 G i 2L D58 2 fggscne, so
Dle%%g%mg)?%?é?e@ﬁh (Invitrogen) and run in either 1X

buffer as indicated. Exanple 1:
Expression of scFV in the Cytoplasm 25 Single chain

ant i [

ExpR0YoR IR SeBETRR) InbBER oGy (PY M. QLRI puliEfechs
smativ prodécalessvae exprsted by botts EngoXi egétih e‘htog@m among them an
coding .the variable |i ht and heav ai ns of

SCFY RSB BB ALY tertheFngPthprotein Basaliast e Tael? £33 amgibody galt3
?ﬁa?@ne%@eé? bﬂnk‘Eﬁﬁx‘Eﬁ(ﬁi 8f afd Uﬂf‘ﬁ%d&i‘ﬁ%%%&%oﬁt’ high Q8R4 iR bacterial

30 di splay vector see P
cytcmasm, h‘eéuM@l Bibl. 2@@@98)7-27 (%98)) BPoﬂuoma)exnrgsseQwout six-fold

morg rp&c&tﬁlgt t%dx%ﬁs g%le agl &l 5 ?e nHJ[ 1{)/1¥ o 181%§§ &n A Oel? herP' é]go%cens and

0.5 él@@ﬂ@'lé’olpﬁTdelté‘ﬁ%ﬂ%B/bQWBA(im dbnﬁﬂﬁ@hwe{@&edfable 8). P.
I nvitrogen, Carlsba , USA). The ene was
fuogsseemseapiesshabR 96Tty ef%?mwrv%lﬁe@ |CO [FgPissier only 48% soluble
protre%st riction enzynes (New Engl and Bi ol abs, Beverly, MNA
and cloned into the Spel and Xhol sites of the P.
Tabid &(ﬁhdé% dergentation rsurpwmfggenparéévm@&‘l Sandatis) he Ptac

AL 4.4 7

prorotet to—proguce uuz/i\n.u.:. T ) Fasm
\F:::ra |~y a; Ct r—g n:‘ni- r\fﬁ" -flJ ﬂuo z‘éjéeﬂ gl’g Cail 4%c

e TS .C oTaATCa o1 Hot€ 7S- OALIO o
Fer t \T I nf n fgﬁg T’./| f\?(zc-c-l a¥al \Lﬂ_{‘t Cr
f

Mag iy gidie 2k son U (B50sa |?h1,\ ooy, '_j__gat_irgng

_'I-"

Dryshiomash@LBal | and NNBIG8) ted flanked the cqdi

n
hGHésomass(% Whe) PCR prodddts wdre dige$ted with Sall &Y

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
wW@e®d/06913 r ansf orm XL2 Bl ue conpetent cells. OPCEUS2005/001549
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. coli and P.
fluorescens, anong theman 15 scFv wi th binding
act|V|tytothe E. CO|I rotein al act osi dase
Exanipleg}:EXpressienaftamwsay a&f’?sth"(@’”lﬂﬁ?’l‘l neau et al.

7 B5mhR Bahadepbionbody fragmsnt at h| gh | evel s in
Comﬁg%acter?% acytege gsm "

Bi 0
28ma(umamgamr@a7merm fhu-BFNf Ggmhaék @@msm X133 gvasseplified from

si x- f ol | 0
e
that Ot Sacliéd thié @hivd @ecEetlo(ﬁOélgna&Sdetthdf m-tteﬁhni‘my cﬁDﬁe RAGEnkinght v-IFN

densitonetry (see Table 8 P. .20

begiaRpEas A GHo T OBV RRab P B drgrined TERoOR et of1982) Nature

685 S §%e OBk SRLUBE cliHeat Bid th ORE. BTARY. b3otor and the
zgggé?r?gnt gt?lleon l}shlj‘ﬁgrg} *cgn'pcared to BS?A%st andar ds) E(.: o

sequente wRs cobfiroreds C"ErmshlPYIFEbgenFéWW?éﬁql ﬁr@mnh«?éf(()?]@)vegtog with Spel

and é&yﬁ B5s gﬁé o%qu%sl]%%\l%l{ *16)311?45 8“? £1§ SRRV el’s:s gjf g\é‘ég‘? %I V.\;gln a separate

reactidn, Hu-{IBN Wi gnplifiedpuch fiaeAfITIT emd Kbolsies finmedithat coding sequence.
systens was found to nz -1 1 nked o)

e s Sy, LR R S o

1nto|\éﬂ5ﬁ{daﬁ§ c%ﬁe@ﬁﬁ? BHTM109dey , Me@lsth) W1 flUS!Al] | THE gene was
only of " equal |ysate vol unes ysat es of both

isolated hiy digesgigyith FARIR and Xhad] mﬁat%gﬂ@ér@mlabs)n glongd intp ghe Neol and
5o IR MBS 1 A7 Rl 9819 e, nd

trankfoiméd 1etolJM10D. 3A pﬁs&vesdoﬁh @7s ghhsfornated i@ B0 50D IR1EDE3) cells

PCT/ US2005/ 001549, Exanpl e 2: Expression of human y
(Noypgqm) 1 EHAOSPEFFREm O oni ng of Human ganma- | nterf eron

Human gamma interferon (hu-ylFN, Genbank accession

X13274) was anplified from 5 a human spl een cDNA
warbgcamya(lmtﬁv'ﬁitoﬂdf}@ﬁ catait | shad, CA, USA; catal ogue

r{g 22r0 ce %asétéhﬂo ?uo%scéiﬂ ?t ets Reasd S arRPl s%gii_éﬁﬁed in lysis

Fmnus o reconbl nant
bufﬁeg(ﬁo rmmg pamswbm Mpﬂ'a}e fHis7. Gamnﬁmpng’riﬁ) aﬁvldlés@k i9ethM EDTA

o hS el B A5 ettt n280 BN, T, Srmtt
NIMESARM lﬁMjPMﬁ (phenylmethylsulfonyl fluoride, catalog number 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
wepwgne®iand cl oned into the sane sites of pMYECT/BORIN5/001549

In a separate reaction, hu-ylFN was anplified such

that Afl111 and Xhol sites flanked that coding

sequence. The resulting fragnent vvas cloned into the

catagg%éﬁpqngé]gr {%&%OQE’&@B?%& ffq%rgn?%n&nggg) with vacuum

flrRdl son, W, USA). The gene was isolated by digesting
W th AfI Il and Xhol (New Engl and Bi ol abs), cloned
i nt@arifiesl Pebloixtractd wibe Hiphied & 2 88 on Xpléﬁzzm&h(qmgg@why column of

SP-?%)glﬂio]gg IF&&I‘ IF#W J(g/%o\é\grsotss;&ﬁlgl% d; 'c%%a%@gc egcr1] gﬁ&amtleﬁata%g number 17-

070br19Ndhidieth Bivkeledtes, MbdataBlag | NDEGBAS etlhlslbra(tédomagm} A, et a flow
test f ar expr essi on. Human ganma- I nterferon

ratepaf0-§ ldminy n The cemposifiorc el lﬁufﬁeag% vasi otV HERES gt & s (i-e- N-(2-
hyd%é&%ﬁ%g%%ﬁn&)lﬂ?"@ %t}ﬁﬁgsuﬁgm% Ua%Rg nge Fﬁhéry§é1§nt1fﬁu Eit@l% g number

SSIum hosp at e, cont al nli ng
BP-8H&100)1 60mM NTh 1niMt ERT AR emlcl Q;@R%escuhmraaaeiel (catabgdlumber 71289,

Slgl%gtr(?lhegxg?ag Fgg?r I\gﬁ)clﬂrl ﬁ\ mg,lthr%\fcger Sv%se nwtals}];eldcvvith 3 column volumes
(colopevshme Ehy0ss il f Qiuyﬂer Bl ater § delungavelimgs o Inshﬂ‘ér R cohtafning 0.4M

Sigma, St. Louis, 1mM di h| ot hr el toI %/I )
NaGly, ,co]gngl@ga;_s fu@bﬁfﬁjé’)’eloﬁ?ﬁiobﬂa ﬁ%x/[ to I M NaCl in the
samGRFR! 4G MATBRE oB2 ﬁﬁgﬁlm f%‘rgrf@tlﬂ) ofaﬁ ccﬁuﬁlﬁtv'oﬁm%fs FRQbnslcontaining

gram cel | paste per nm. lysis buffer. s were

purpIkerwirg them p,@olgiagedag@éyw% rgugt BX MBS @lpml@tez@ffered saline, pH

72 BB Ly T P S S AR g rstin

mefiBahé; dauded neN 137220 fReh Millipdte, 2odf&E, MA 1304, 4&111%% in liquid
a Beckman Coul ter centri fuge; nodel JA 25.50, Beckman

nitraganl and storedat 80°Gul | ert on, CA, USA). The resulting
supernatant (cell-free 30 extracts) was clarified by
addi ng 10% w v di atomaceous earth (Celite product,

ExpPelsiofl of Mun@h 3 IRierfersn. in ECeblekmd PGhuorklebys and passi ng
the result through a paper filter (Watman 1, 57 WO )
20080809 igerfam Uspadsgaomsargercisty diyogrmenttsian of E. coli expressing

150, Ki UK),). .
the FAFY REUTAY PHORT AR ERORoSLP AP IER TR ablestidpagtive form.

In GB& foqflodiRe Thedredo®Binintlpblpepiie A AatPer phHaftadeaticilm®@édient, the
SP- Sephar ose FAST FLOW (6% cross-1i nked agar ose bea

intenfgrasy st be ategptsgeda Laobdilized,. refoliipdg and theppyusgfigdy All these unit
opegitgﬁg h&d) Qt%%y B 8E 2@ W00 o&] %C(E@Q{t})? il &){ﬁ?é’lﬂt %dhﬁrﬁan spleen cDNA

at” a now rat e conposition
libradfy \Bisflfsedl af\a vasplate GordvnpERHEe yIHN ZDBLA( Wlthoutl‘ﬂhé Rative signal sequence
hydr oxyet hyl ) pi perazi ne) N - ( 2- et hanesul f oni ¢, agi d),
and; ElgRs thtgner ¢ @g i28A 51 [lgorezegrs I SERFeRo SECORp- %’1 Lupgegens  construct

P o AT S B o e RSP EAGE and
Westetnu anmalysas ofiaslhbld aidt ins@ubdle! fiavtionn khome shat the majority of the protein
(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
wo®shevther devel oped by applying a gradi ent PET/0S2008001549

to 1 MNad 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
Tab%Q: yHFOY ﬁivrnenmsomnmmryl(moe@aw thBtS'Aatandtur i on (using

QVI\IQ(\ ulfra-F Jl_frﬁllr\ 1417799

VOO T aacT lalUU . LOV/
fromMllipore Bed [J[\AIIQA?ME"C?"SA:Q . . PEc

Fermﬁm‘ﬂtmo 'IEWller(hF)pn and Q71"9\r ed ,%L_&Q_C,ipj_ggg_fl 5
May hGH titreéigfh) in £, col3.9 and fl uodescens Hliman 1.5
rrent at i &b

Dryybiombsy (Bd)on i s pr oduedd comerci al 190 by fe

hGHbidmasqwhwpr e3si ng~1720 the¢ y- | FN4gene. The prot eDa5

IS expressed cytoplasmcally in an insol uble and
inactive form _In order to produce the reconbi nant
Assqyotfyensn agenmegsInggifeen Ag&ihar maceut i cal i ngredi ent,

the 11I Cre%r%lﬁ dﬁ?%lgusﬁelg 1{152 S&Ya%f%%g oS Ycthby bﬁ(f' @ncephalomyocardltls

r ef ol &n purit hese un|
virne r(@]CMV pnstalagde goe MR- 9{293)) wae cbiamed)ffrogrom Angaep Type Culture

hi.s tein. en cDNA.
cotleo g arE o i 17514 RS ey Bia 0 Rb e tR MR g Spssensia
Me&uanatel g BMIEN, Mecﬂﬁl@c}ﬂﬂﬂﬂoﬁ nva, BISAoliithanids Hetal bovine serum
fl uorescens exgressn on vectors. P, fl uor escens

(Giloonbvitergen, Gartsbiad &eh,-URh) 2t 37 °¢/1 FCBkot ei n during a
t | 20L f t {i b
Y Elt}%?ﬁctg'}% ggng?(f‘ | 03 e\%gs &gsaxeds I%% Aasﬁfn%ﬁ] Cinhlbmon assay as

goltibPe® fract
pre@ib@aly tdeadritleh e (B T4 »(1987)t ﬁe l@fn@h@’hﬁbs @%%ztdiﬁrons A Practical

resent_in the soluble fraction. ure 1 ws_t.hat
Apgacg MENCIains Foal. fxdsh (THe Press bl Gprch Epelabs BReRy, Hela cells

Werfe U8 @ %-w MI&%'CIFET%@A'L§¥§3 3€eY Og}!)ér)@véip MR&EADL %o{u% rified hu-

conmercially O avai | e standar Figure 5 and Tabl e
YIFN isblated afr@n i giimercens, cexipredisicoombinayt- FNDE (freerR&P. Systems,

BESIETGH e T e N
prefn@ﬁiﬁ‘ﬁgg Md Qs SHATRE-YIEN &R PRARE, E@l\@@&va%taﬂﬂg&ﬁﬁ@rylﬁg dilutions to

fluorescens' P /Ec  Fernentatino Tinme (hr)
sets5&f Giplitdix welbs {Theraell§ wetd ingubated foris éaYSDﬂ@?eerblnh%ﬂ (VAablhty was

-22.100.4.5 b ( 74.5 0
meshrd i Sgdmtal| RURPRROR. AetTyi 19 pfidp paiang™ Boryuidine
incé®6tafion Hedtdlos® ns. (1641290 Riehe Mo]@éﬂlarZBlcaihdmlcals Indianapolis, IN,
encephal onyocarditis_ 5 virus cata

US¥xR- Bzwf AP PTRBRhR A OTRRA ltmfé SRk Ereaie aéﬁ?g@neﬁ Fespitig from the
pregﬁk%gdg{a g?&térg%ﬁﬂy%lséﬁactl @l%r dnl}"@ﬁig (&fd)lcsnigrer e mai nt ai ned

I'es Modified 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,
W@E2005088)3 at 37C/ 5% C02. The activity of puriPCBUS2005/001549
hu-yl FN was assayed using a viral inhibition assay as
10 previously described (JA Lews (1987) in
Lynphoki nes and Interferons: A Practical Approach M
Clenmens et al. (eds.) (IRL Press Ltd, Oxford,
EngEﬂmgI&nhl})S) ad deney inteetha sewsk sifes oRpMYSH8H3 dsqerFigure 3). A mutation

5L PG P P AR BT B e v

rep&tm@theqtﬂlk allidéaﬁlliihg pﬂﬁkchhlbk yl FN (from R&D Syst ens,
M nneapol j s, USA), was added to triplicate vvells
Pnné?TSBSedGOGIPnBPG@II 05 ng per well. After 15 preincubating

AR A DR GER RAA%CM@TW@@C@QQ@@A@CCCTT

trlpllcate wel |'s
o

et .é CAERRET A i {CCATTCCCTT
e R R

dooyarei dione
>

ELYHetor por%@W‘é@%Q gt RANGCAGARIIS CARLGHCTHTRABHEHCCCGGA

Bi_acheni®dTSC | ndi anapalis IN USA) Results_are

ELEkpy essedGASABECEAGTEATIAGAAGEEACHCCRGECEREaNnce

resulting fromthe 20 presences of a greater nunber

of acti dividing (live) cells. Exanple 3:
Purﬁgfﬂfl%g)llgéﬁﬁof hGH in the Cytoplasm Prinmers were

desFJRednd 202 FRkhttibn) HGH Wa@\phﬂﬁth&BBHQe Gﬁs&d)blé fradton of E. coli

human cDNA librarjes. For this stud

andgfifluprasees Gkl i ithipe P}qcsaﬁ%bﬂ%@ralg@%& L% fﬂutEranegl)adlent from 0 to
f protocol, using the
0.5 oz\q/@q*é#gls?%ﬁp Q%ﬂ%&%%%%s%’?. mers 25 ELVIrev and
hgh sig, with a PCR cycling profl e of 95C 2 m nutes
95C 60.,seconds C 12Q C 3 mnutes) 25X
BRI TG Wb A R E ot P B MRS HE W 2ar 4 POR
DNAT s DN ACéHcbdifig hiinah @Emgﬂ))rmoﬂd: gas eglified firobpe humaf pituitary
Xhol restriction enzypes (New 59 WO 2005/ 069913
DY Tbrap0 05D aBYD seczﬁgqnaﬁ@nsh SPEaJe A9 TeroNed fmk gn N-terminal
meﬁh %Sséﬁg%%eféfd WY G803 shE&s Hod %ﬁ:réﬁal éxﬂﬂa@sﬁ;n' OFbr E. coli
ound in the anplified hGH1 was corrected by using t
expingsbion] thearET25r vavter onntainify tHer kGHagre W@p@msmrgled he’fOPBPZI(DE3)

Whﬁ%_ﬁoglltom %idﬁk %TEZAMP” ner s used gﬁﬁﬂs otion. P.

ﬂuo‘)«I.@eh‘!Gbkpressmn studies were carried out in the MB214 straln, which contains an

AGAGAACT AGT AAAAAGGAGAAAT CCATGT TCCCAACCATT
mtegrqj%}alcl BaSCiRSenrgiTeEprgseion fxgm the Ptac promoter. oth expression systems

wefet REAAEAP ASOA FeATARMTTHCR A S AIAGRFAGECEIEA 0, @G‘yﬁ;@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 Followi ng 20L fernentation, hGH
wor®spemid i ed fromthe insoluble fraction of BPCTU1005/001549

and 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?@tielmmn@né SRBA GEnanalygischow thairhﬁﬂés fomad émﬁlei inbatdble fraction
. | br .
in béﬁelc s | o gnaﬁt (1#15%113% é%c %sm#lg &(1mg%&' Z% more hGH monomer

was IgutiBedrifwoad P fiwdraiaens, rtfe;nmﬁfbd&lGT eRS @dpitd b Aifffience of only 1.6X in
constructs for 33 expression. For E. coli 15
prOtﬁ‘Qﬁf(@r?g I‘prertgf?énﬁé‘;’?' 178%For cont ai ni ng the hGH gene
Tabka3 : Cdrapisisoh g,e H%Pz Bkt R coiia ﬁ?%s@%r)és_' an
p

inteqgrated T ol _ynerase gene necessar

1.62v % BHhE ppttign af. fRoresténsaostuieng reGH essi on st udi s wer e

carri ed outWetrBibhmsdBiet 4) $ Purified Mib diierc@i)all Perififd Dimer (mg)

Solubld egr at ed nliiadal gene to comA ol expression TrQE the

Lipi@tRagraet 0N NRhe daeétgdexpreq sl on syst ens vver_('ej evatuated

Lipiﬁﬁn.m1301—629[6§efﬁ arron—s qhgz AS StTown L 10,
P Ttuorescens (PT) 20 pertornmed—E—co

=

pruge

i ea—per—gtrath
l -_ LI .
i AGHEer-reRtatl-on lary

15§ IO B o SRR R o8 per—gram of

Ja‘(l.

o

SO]“blng?Zdﬁﬁﬁﬂﬂ A standar {l\iAF coli P fludd¥Acens P
Lipi B?FlﬁEthF(ilrm_( hiy- 7-9 55 6 __Max_hGH-titre

LlPl(Hng}blz. 33630¢v) 7.3 (5900 3 Dry bionass 333L 37 66

2 hd[llbiomass (%W w7 11 1.6 60 WO 2005/ 069913
PCT/ US2005/ 001549 Cell fractionati on and SDS- PAGE

s show that hGH is found in the insol uble
Ex”’f’l’ 56%/ ?’J&ﬁr esyign B})? roreins irodigiistiplaswt ens (Fi gure 4).
Charadtepititsd Slécreﬂ&DS #h@dglys 7X nore hGH nononer was
purified fromP. uorescens, conpared to E. coli,

deStrudemenag ﬂ‘“Pé(fSé@T@ ée@ﬁh@mlgnd peptides wepg disedviered by formation and

ss. 5 Tab
eXpr&rS%gﬁ délgdri:mg? Elﬁ%ﬁpur i hl) |C§ dmg, SEiepte- gglpqmlgr]%l\‘é fusions and are
descfibedoinggere rqigtaﬂ]mﬁ?.SlAﬁﬁhdatlpm Nol. $0/996,807, (file@ Bo@a8ber 22, 2004. Six

i fied Mononer (m
© of thC Ox;%r%sg ﬁ%o%wefﬁéfther%hgg%tenzéaﬂg foll cl)JvE/sl, 'e (

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 --

-- Lipid Insoluble 62.2-63.1 1483 346 1.5-1.6 L
w@esied E. coli containing rh-GH Sol ubl e m PCTEE20DF001549

NA Lipid 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

Identigpt i des wer e {PwetimechmiholAcid Sequehéedn and expressi on

Putatifve al kadrinne BhpEydilagsaee ThphahlacwdiAlg Ve THEDELGHEARNICAla
prechNAr, fQigEONs anfdGhi @ln AlegsyiAked in nore detail in U S

PutafiRBT T Catio8phal®| L7 S90S Lehi M AR INME VR ThE Bhe R K1z Ala Gly
bindthgproftiin t He expreessed Tusions were further

: [ T ' foid — Feavan i
Putgs{l?g %%fﬂng eq 6 : ﬁ c selgllj ‘éiri E‘Sﬁ}&% y és ?;e}? aegvglgseén% e?:.se uLgd ﬁﬁ FF%giaager Gly

nhba-A £

M'm_@ Im(Menne et al - 2000) . The cleavage site

Puidffio] TIBIEEE ERLY? AEAH Har - WoCdURGAR <l g Viehben Lou Ser

Putagive t HeySpga@rmy gl gmﬂmlms AyadBhe Leebae 8de Bla Alryr SesMiat Ala
binding RIPHA|  pept r Ala Fbt AfadMletsAlgnal pepti dase ||

Putagiye Feflily Airiding: | MavBs Arg Aep SbwAsd LeeljyeTheSerdfeu Leu Arg Gly Leu
protéinpopr ot ei ns. AThr kéuxTlaf LéuhkewsSeriodu PRPL&wESu Bef Pro Ala Ala His
anal yzed usi ngj Sési gnal P (a software program for

anal ysis of putative signal peptides; available from
the 20 Center for Biological Sequence Analysis of the
Westegi riivds o\the phobf usipn @t olexeR feaddkect fiusion proteins
ht t: LAt Q\J%%t? I v ces/ S gnal see, f
Ni el son et al. & }:Lglég)fg%?%tﬂél&g ﬁg?%egﬁdﬁéedellg:%it-e (53 aP&HySIS with
antilygiygo etkgliss plwsphatipk evie niriey ostour adturasepaidd bo céntfifugetion into a

haracterize the identity of the signal peptide. This )
whofe IR ey b S8 peraspan & o o bt Bacton. Of e strains
for WHRALthe 06 oFf inS@EEL W HeRBRRd, FORT (pdRSive GkuM) putative phosphate
Am no

. 2005/ 069913 PCT/ US2005/ 001549 ~Identity Putative Am
bindipg proisiy RuidtEe periniasmie lipenrpteingd, nujativieyfe (189 birming pretein) produced

. r:-le . r [, .
ooV O 8 oAt B P B S RCE o s
40 Iy smallg thaw phdsticted, andloae Npttaflver LA ryaim Aliadidg profiy) produced a

Put at i v%i(gzur in Phe Ala Lys Leu Val

bi ndi tei
prOt‘?\ng?}gI%O rSIEaé[}r PEnPisicttdy Ala Ser Gy Qn Leu Leu

Al @roteins were separated by SDS-PAGE and were transferred to nitrocellulose
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 Be Lys Arg Asn Leu Leu Val Mt
Gy Leu Ala Val Leu Leu Ser |ipoprotein B precursor
WEA0a069983 Lys- Arg-Orn A n Asn Tyr Lys Lys Phe RETIUE®05/001549
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 Leu Leu Arg Ay Leu
_protein Thr Leu Thr Leu Leu Ser Leu Thr Leu Leu Ser
prinprsy thern gal-purifiesl.  Jdvis vesslted in gmedugtion off art bEgphelkotide fragment

S fusi roteins. T al yz

con Sl B Aa0 L Ao e L0 PG A0 R0 T e marr
domaimadfh&dts with anti body to al kal i ne phosphat ase was
car,ri out qQn cyltures separated by centrifugation

i oncﬁquAse%? - |h“mpa%f91e’§hﬁ?@wls prasshtBrignplified from 2 human

pitud@y| PSR 8BGrR GEldmdchee Mt Mifo’ aeid)ON ik f}:lr}ﬁ?ers ELVIfor

strains for which the site of insertion was
(agageactagtrinpraggagdasatecatgastagagoetccegaargtos) put at i vengdhosphat e ELVIrev

ol DR R R B BILYS, BEAPLERIEALOBPLREN ) e mutre
dompinatféiGH,afndt diened X pRGINY C3 | 808/SpanXhen) Gorhiikg BDOWE24UY. EThe mature

rotein roduced a protein about 40 kD smaller than
hGHSr ghficet Sa° APl (TR aARRWI2GA0, Ar@fing nPHMSE ngbp_hgh_revcomp

(gcc%‘cgﬁ@t@ccﬁé&gé&%c@) 10 pgfatein Ufey 20 kDé%_@%& gtcattagaage

predicted. Proteins were separated by
cacageigcagicrecagpgogstan).r then purified wisk StdatapopecolurembiSineagane) 46 remove

- N for ] t he Xcel urelocklTM.M ni - Cel |
pinte 4 058 R LB 5 Bl TSGR Bl G e pop
fusiaey pla iwe PCR werctopewbrr cotbined Bg bQlified bEAif twal sig pbp for and

provided  fr.am Super S gnal_West Hi sProbeTM Kit ) )
heh frpy i} Qi toy BRI By, BiePisn, Tis Binseies @] banfgpement was purified with

Stratehi@p a6 hedvieZ AkirRBoR R RBP WithSbaT Ysd KMol A& IE)%ated to c}eg}all%?glr'xorylated

fl uorescens phosphate binding proteln secretion

PDOVERPFdSee to HermpRQRWnd 13s1 G fplacing plert-hGH woieaicontod] of the tac

- tested f .
porke 4T PLR LRI 6 SRS 0 G S e psce ot
tetR ¢gnicydine egrii tamceasrREReanpThd li@tioh hiRwas elafsiernedd iveMB101 pyrF

[ as_tenpl ate, using si

uRjyescen bp signal  sequence g
pro({) kﬁﬁjl‘i‘or ns?’%c?’ﬁ'tpeaﬁﬁ grgd é(gﬁ]ﬁ é"&’agg%‘flﬁa]agegya@y] ysing the method
descHb& ApaRe. ( TRIBRIAOSHAL G9H8 3 ; -
5005/ 069913 PCT/ US2005/ og?%ﬁ%ﬁﬁ%ﬁ?ﬁfﬁg@ o Bprelhted in (Figure 10)

and agure ) Faseeetivelyi s resulted in production of an
I' e P .
SR 0T LB 0 P AR s o

expetted sivet for @rocdesedi andodnpiéddssed (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 cDNA encodi ng the human growth hornone was
PCR-anmplified froma human 5 pituitary cDNA |ibrary
w@ aosieweh, Palo Alto CA) using prinmers ELVIfoOPCT/US2005/001549
(agagaact agt aaaaaggagaaat ccat ggct acaggct cccggacgt cc)
and' ELVIrev
(agagact cgagt cat t agaagccacagct gccctccac), which were
designed to anplify only the mature domain of hGH,
an]l'heC bontde I2|4t @mﬂM Geid &D@{aﬁpsehueiﬁb@'of f)l‘itfsﬁheﬂg tﬂm%@tem G.e.
The mature % ollfledfromzp 400,
inclugiag ,J,\éetprwﬁseftge(bg)pt R GRS} g\?é@gﬁ'raj}@p of the gal2 scFv gene (gal2) at the +2

amm§ AER3QAIF S CEdCrERRAC A d Figﬁ)e anerRgh e, quenes appears to be
agagact'’cgagt catt agaagc cacagctgccctcc agag
processedninglialing eetretiontio ﬂuqmiﬁsmp Moteoners thest rsasbagmi)o the broth, in

o Y B B A L e Sl FBES 1o

phosphate Bﬁﬁin@%@kim@amqﬁemr@péﬁiéj tARApre P bigre@tbnadadall scFv in P.
w th sw:] bp for and hgh rev in order to link the two
B

Jluorgseerses &@p’i@e&eaan elgmalE’islS?dr algthe rAmipg derpinys; jespresgiqthof gal2
Fv %as 26 §p as above, restriction digested with Xbal

Sexv S§{1 and ligated to dephosphoryl at ed

Clom'p@@ﬂ\ﬁz@/ Xhol Spel to form pDOW 1323-10, pl acing

-nGH und contr.ol of the ropoter. in,a,vec
Pt it TEEomiRLE8s P e atn B Fooeatd dre s os. rev
(ctgcdiRide@tdRadetica@t), Hhich chithins tLiévReCLomMBlemesi oF %ﬁegauSOE for

mar ker gene. The |I%€iltlon m x was transformed into

(aaccgqg_stgg%gmﬁ&s@agbev sing A plastnid mpéngéh@é’nﬂwewnsm@ secretion
d

L

contaiizgn@ﬂ@gx]gptsma] Pep{ife epding seQyenca GADCFamila €DS1Pr the 5° end of the gal2

ecthv he resulting strains were tested first
Smgleafeha? %“‘bﬁgkgs -gé)gﬁcygial e. I nduced bands of the

eXPERt etassi pafdroked Preg@s SpimaRd phiPLeISOFedidr22. ZankDascFv2rev
and 24.5 kDa, respectively) were “detected by
(acgogfsgaquatipateis o A2Hieg At giECEHEePEBHEHR): \Né@dprl&é@sséd gal2-encoding
li [ 5 rippl.a f
powh%%%%%z;‘@égﬁzﬁofﬁa {FRuA BRSSO LR mgmen
contaanng h&IDS encading the Foiduds] the Pbp signelpepEidp e theoopen reading frame
eudlﬂ‘? yer e scaled up to 20-L bioreactors.
ALY et ry of the Coomassi e-stai ned SDS- PAGE gel s
S IRsaetont prdtiuci8 et purifed! otbabt Ead @ achi6as uvélsas a “template” DNA
oces§§‘§ and sol uble. ' The strain_produced 3.2 g/L of
in a gpRhetoPRR BRCHeR: USPE NFBETE SIERPP_EB| ) &CK¥RED. 6l iresulted in

ARV AL ABid FXRAES S
St pbp-scFv Fusi on B3 TaVgDmeriath SRANAREARL S Mled 1o ghe gal2

COdln'Eh’eqlpia}Patlve 24 am no aci d signal sequence of

P URPRCeRL i BLLOhE sl Seaisps HEMGR i piiSarid prior o
the p(cgiblséﬂ) clehvagh alwﬂwaﬁlﬁhsﬂd tﬁ&héi +HAlmaho Rl bf thie. gaBEecFy (Ala) The

e 8 an re 9. The signal sequence ea
resultg;ég i%swn was ¢ one:dg hlno the P. ﬂuorescgns vectorquY C180§) I?mde:r 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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20

processed, indicating secretion to the periplasm
Moreover, there is secretion to the broth, in 5 that
wEe@sosr1vas detected in the cell free cul turePCT/US2005/001549
supernatant. Surprisingly, fusion to the phosphate
bi ndi ng protein signal sequence appears to inprove
expression of gal2 scFv in P. fluorescens. Wt hout
the secretion signal fused at the am no term nus,
expression of gal2 scFv was not detectable. C oning
%bgplt 10 PCR was performed using priners sig_pbp for
F ust \}‘@3 ngﬂ@vemﬁgsgdgpezlg@]gng @yotein signal sequence to gal2 scFv

ESW?W? g&gﬁ%&ﬁ?@%&ﬁﬂ WohfHe£0RE 808 & a'single ohain antibody

gentand tﬁgts:g g?mgsgmgm?: lmagg bedEiadm aramt tol ﬂleﬁ?ﬂt&re@uﬁéxﬂhﬁ?t
uor.escens secrell on S| gha
T “”Z %f Saa e Qteaég&rﬁf'gaﬂ%wm (reozgarad 1g BSduseorlardsst an

Ferﬁ‘re%ttét%m@gi SUUETICY  COSY N

1T C1
r or\E\J) g‘j

ol i gonucl eoti de fragngnkohcont MpNgy, &gcggpp S gnonEfEc
MR GH BT L) T %b%cpmcegéﬁf”zs*m e flor anb(12)

Dr){"‘]‘gﬁdz_?cv I Ui-—” . _t(v‘b)l_vv._ I 4
hGH/hiamass (awly p“i §g§ﬁ4ﬂ9qe§w§§gi, and!3isi ng 1.5 (3)

gal 2- encodlng polynucleotlde as tenplate Thi s

oS, 4o SNBSS s o 0

exppaipd sigefoa ntprobessaben precdsadgal2 @0EDa 26H £ 7THRR) venc @sdbdig via SDS-

t4,00N r u ifie About 15ng of
PAGR i e ERTNE bl Ty ettt s i fRomere sealed up
to 20kafetmenativhi NYg#ih] SPRPAGE aRBPsit QhowQidinge ﬁl‘ézrﬁﬁ\ﬁnt T0# fhe induced
resul te l%gﬁ production of a nucleic acid f #

profgin i, fquy ingolible Protsi fragtiomDs fused to the gal2
C 0dFHé9N§§él’H GH&Gsis %ﬁ caﬁ&ﬁfﬂbtlc %% pr&ce@ggd a%alf %L}’g?s%?t Jtrll'}ﬁe soluble

si gnal uence st am no
proteine ﬁggp’(ypb e pbp@aﬁa@@@W]é)B)NaWeEMﬁe dnilgsik hef perigtidnie fractions

al2.sck The ultlng fu3|on was
e 6, S ERLSE TN db (e et e s iash i) Showed the
pmﬁﬁwﬂﬁhbmbkgdﬁmmﬁ%ﬂc pronoter to produce pl asm d and

pD&%} gal 2). The plasm d was transforned
i P oaai%%‘@rfswwwaﬁﬁd R the celexiyaat @f plshali fihsk experiment
usn Sl bR orybad, ey Wi J0488hLERS el 7 Mot

BiolPZR0:US2 0U5(1098)5 4Bhis Entitiodn wak faund 1p bt attiveagaiosplab&osidase in an
ELI' ndi ng protein signal sequence to gall scFv The
ﬁ' %Wate bi ndi ng protein signal sequence was fused to
a single chain anti body gene and tested for secretion
to the periplasmand/or to the culture supernatant. 5
Tabl e 13: secreted Galt fernentation summary
(*conpared to BSA standards)

65




E. coli P. uorescens P /Ec Fernentation Tinme hr 8-9
50-70 8 Max hGH titre (*g/L) 1.6 (0.8 processed) 9.3
WO 28%50¢916(12) Dry biomass (/L) 18 (70) 4 hG¢DUSMMASTE1549
(% 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
and processed gal2 (29kDa and 27kDa) were detected via
SDS- PAGE in the insoluble protein fraction (data not
shown). Expression studi egLap§ scaled up 10 to 20L
fermentation. Again, SDS-PAGE analysis showed that the
maj Qrity of the induced protein is found in the
i nsbl @b\%’f@ceﬁ BICFRAf IR BPTSHON Phierop@Bbipd mamanalian Brofiin o
i ndi cab@phidilpat sone processed gal2 is present in the
sol uble protein fraction for pbp:gal2 (pDOM123).
Vst er n danBftpiarmingfa Rserdopionaninerdseens hipgissll wigh apueleig acid
fromstrai &ﬁo&xﬂéﬁYéeHﬂbﬂMaﬁ%ﬁ ish ?dtéiﬂ dnfie Epicentre
periplast kit) showed pre ence of sol uble gal2
pr ot ei n.b- REEWiE] theagell uydarzondidonsithas allew bxpresgion o thet he
cell extragt xperiment using the
Q agen Ni - I\ITA %P%ttgrg%ﬁhﬁgﬁﬁr“gf ol ded as described in
P. Mamheneiethe protedd is expredsed at an BlowéasedZB@'l $han diipafedAO8h .

Thi s ound. t o be ain
13- gal b SRSt bRl fp@ Ry SRkl gonditons in an
2005/ @oésilspResisigRBM5/ 001549 CLAIMS 1) A process for
I ncreasi ng expression of a. reconbi nant manmal i an
protein conprising: a. transformng a
Ps e2)d Th® paséss of dsiae Surthes tom@isingibdliting dRuedamitinaaci d
encodi n reconbi nant manmmal i an protein; and b.
gromnﬁﬁgwﬁgaﬁgpﬁnbnder conditions that allow
expression of the reconbinant nmanmmal i an protein;
V\/ne ein the protel n i s _expressed at an increased | evel
Egﬁﬁ’é’F%“ao - ST euptising sebsmtialy priyipe dieei n
under réoRSnafihahhMiaf QFdk@habl e conditions in an E
coli expression system 2) The process of claim1,
further conprising isolating the reconbi nant

MeNgyR & ProBEs? bELIm 1, wherein the recombinant mammalian protein is

present in the host cell in a soluble form.

5) The process of claim 1, wherein the recombinant mammalian protein is

present in the cell in an insoluble form.

6) The process of claim 1, wherein the recombinant mammalian protein is

present in the cell in an active form.

7) The process of claim 1, wherein the recombinant mammalian protein is a

human peptide.

8) The process of claim 1 wherein the recombinant protein is produced as more

than about 5% total cell protein.
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3) The process of claim?2, further conprising
substantially purifying the reconbinant nmanmmal i an
WEe@sm69913 4) The process of claim1, wherein tP€I/US2005/001549
reconbi nant manmalian protein is present in the host
cell in a soluble form 5) The process of claim1,
wherein the reconbi nant manmalian protein is present
inthe cell in an insoluble form 6) The process of
claim1, wherein the reconbinant manmmalian protein is
present in the cell in an active form 7) The process
of &) 8hEbrboestBEEISIT Hiiein AL Akne RRMBHRs pRtnBSPLsShdte
is a hurman peptide. 8) The process of claim1l whereln
t he r &worbouridAt tptelrelliprot¢is. pr oduced as nore than
about 5%total cell protein. 66 SUBSTI TUTE SHEET
(RULE 26) WD 2005/ 069913 PCT/ US2005/ 001549 9) The
pr obi®Ibe pfocess af chaitn Wivberein the taeombduamtrbiotedmis ppedutesd at ai s
pr odu re t out 10%total cell protein.
10) T%g&ﬁﬁaggggﬁ%tflggp%@?ﬁ'l wherei n the reconbi nant
protein is produced at a concentration of at |east

| Oy 11) The.process of claim.,l wherein.the

F ccbiEnd Bisee3 o6 HERE  Pherdingfit Bl FoRihisiieasd 88 of
at | easihceR@gioh of dAgasiIR/Ipr ocess of claim 1 wherein the
reconbi nant protein is produced at a concentration of
at | east 40g/L. 13) A process for producing a

I eCO7yThe BfcesTRABRN BWhEERIR ﬁcdﬁbiﬂan?@%t&d@l!&?f@lﬁced ata
fluorescens host cell conprising: a. transformng a
host €epqentpgtion ohatdeast Hlef-aci d encodi ng a reconbi nant
manmal i an protein; b. growing the cell under

condi tions that allow expression of the reconbinant
nmanhBIA Bcess B raducing a resompigt ampation rqteis b seudemonas
manmmelg, an, oh0h&t Bl chhpridil@ Process of claim 13,

further conprising substantially purifying the )

r econbi riantransierming ahospreBivdthp nuekic arifengedinga secpmbinant
cl ai m 13, mgﬁﬁﬁgnya%ﬂ;econbi nant manmalian protein is

b. growing the cell under conditions that allow expression of the
recombinant mammalian protein; and

c. isolating the recombinant mammalian protein.

14) The process of claim 13, further comprising substantially purifying the

recombinant mammalian protein.

15) The process of claim 13, wherein the recombinant mammalian protein is

present in the host cell in a soluble form.

16) The process of claim 13, wherein the recombinant mammalian protein is

present in the host cell in an insoluble form.

17) The process of claim 13, wherein the recombinant mammalian protein is

present in the host cell in an active form.
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present in the host cell in a soluble form 16) The

process of claim 13, wherein the reconbi nant manmmal i an
WEe@so69913 s present in the host cell in an i nBCI/UBL085/001549

form 17) The process of claim 13, wherein the

reconbi nant manmalian protein is present in the host

cell in an active form 67 SUBSTI TUTE SHEET (RULE 26)

WO 2005/ 069913 PCT/ US2005/ 001549 18) The process of

claim13, wherein the reconbinant manmalian protein is

a human peptide. 19) The process of claim 13, wherein

t he 0 n i - : c
pet HRaTC B AL RO bl BB Bt g i,
pr ocessmad peptide.m 19, wherein the reconbi nant mammal i an
protein has a mass of greater than about 30 kD. 21)
The process of claim 13 wherein the reconbi nant

pr ol ®iThe pocgs @ﬁumd 13 shefeinethe temmblam utanbAslian padtei Risla
pr ot ei n. T rocess rein the

r econtiaieitPeprSra lﬁaﬁtgb"ﬂf E'a al%?é‘tg%)rv@f t han about
10% total cell protein. 23) The process of claim13
wherein the reconbi nant protein is roduceq at a

cond®riie racess oblaisg 19, ééwgtemltb@yeeorn@aamwrm BB prieip pas a
cl ai Mpleds YWhBERdrthdn¥Bod:30®MPI Nant protein is produced

at a concentration of at |east 20g/L. 25) The process
of cl ai m 13 wherein the reconbinant protein is

pr 09@ i"Hceﬁ of 9191?19 %“Wﬁ&hh% BlontfindnfFdteitHi Prdduced rbre
pr oces fFor produci ng a reconbi nant nunan protein in a
host G@nlabo'déﬂ?)totaépﬁbl?m'&m transformng a host cell

with a nucleic acid encoding a reconbi nant human
peptide; and b. growi ng the cell under conditions that
al | @m’ﬁmmrcwssiocﬁ plaizh 13 wbereindlaonetinkinant protrimispegsiucesias more

\éﬁgrs_?_:q} E ‘gt@%ﬁ %EQHL‘Eé étgPseudor nonas fluorescens. 68

23) The process of claim 13 wherein the recombinant protein is produced at a

concentration of at least 10g/L.

24) The process of claim 13 wherein the recombinant protein is produced at a

concentration of at least 20g/L.

25) The process of claim 13 wherein the recombinant protein is produced at a

concentration of at least 40g/L.

26) A process for producing a recombinant human protein in a host cell
comprising:
a. transforming a host cell with a nucleic acid encoding a recombinant
human peptide; and
b. growing the cell under conditions that allow expression of the
recombinant human peptide;

wherein the host cell is Pseudomonas fluorescens.
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WD 2005/ 069913 PCT/ US2005/ 001549 27) The process of

cl aim 26, wherein the reconbi nant human protein is
w@e@spem13 n  soluble formin the host cell. 28pCTN82005/001549

process of claim 26, wherein the reconbi nant human

protein is present in an active formin the host

cell. 29)A Pseudononas fluorescens cell conprising a

nucl eic acid encoding a reconbi nant human pepti de.

30) The cell of claim 29, wherein the reconbi nant

human peptide is expressed. 69 SUBSTI TUTE SHEET ( RULE

26) 27) The process of claim 26, wherein the recombinant human protein is present in

soluble form in the host cell.

28) The process of claim 26, wherein the recombinant human protein is present in

an active form in the host cell.

29) A Pseudomonas fluorescens cell comprising a nucleic acid encoding a

recombinant human peptide.

30) The cell of claim 29, wherein the recombinant human peptide is expressed.
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