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PROCESS FOR PRODUCI NGPOLYPEPTI DES BACKGROUND OFTHE

I NVENTI ON Rel at ed Applications This application clains
w@eiosHosy2to U. S. Provisional Application No.:PCT/US2005/007880

60/ 552,678 filed March 11, 2004, to which U. S

Provi sional Application this application clains

priority under 35 U . S.C. 119, the contents of which

are incorporated herein by reference. 1. Field of the

I nvention The invention relates to a process for

produci ng a pol tide heter ous to E._coli. Mire

particul arly, l%/fgaf? QM%QPV@W&Q%‘&@J TRES)sj ng

or ganophosphate to inprove yield of such pol ypepti des.

2. Description of Related Art Expression of

het er ol ogous protelns by Escherichia coli, aided by

t he wel | -under st 0B RQEIND OF THEINKENTIONG rel ati ve

ease | n genetic mani pul ation of the m croorganism has

be productive in both |aboratory and industry.
Rel a‘“,s an i nducible promoter (for exanple, the

al k&his apeliqtiosphetragdy priowbtogisiona Aeplication Ne-offc@ 678 fiddddarch 11,
200@&@@1115}9% HQ&v%EHasl%phc%o% this dplicRITR LIS Bridiy unbid¥®5 U.S.C. §119, the

regul ati on  of ous rotein expression. The

Confeéta&fl“fhé‘?tbréﬁtmciirﬁ’oré‘ﬁ 98 °&vent provides the
1. Mt e Glvertiot he opportunity to nmanage the tim ng of
eXprTEeSiﬁ\le ﬂ)n?Jlatéslﬂﬁa Jr@c'é& %r Bﬁlginglaﬁol%p-gﬁidw? h&gblhéotlsytoE coli. More

eci al nmpor t ant for t oS er ol ogous gr ot ei ns
partGt AT A HSEn NIt (51 g TRE P BB SRR B BT Pyes
2. Debipita of Reldyd /achi evi ng desirable cell density prior to

: EEE% rr]eg?ylc?nte | ggergl %aﬁéﬁgtgﬁsﬁk%cﬁgécﬂz%cylp %Méﬁ%& rtkieg,veg l«éu%se’:gtogg molecular
biolgexand wlfere e@swen $?F‘%§’F aerigEatPs phthednigfeseaniya chapheervepaRiefuptivglin both
labdﬂhﬂ)f& la@Nhdusthh Q‘yﬂléaﬂy tah ffa@Jcﬁ)w}Sﬂﬂfd&ﬂ((forﬁ&ynplbﬁth&ﬁﬁdﬂ@d'phosphatase promoter,
the taé arom?tgr thB thlflﬁ(P se IP teroeﬁj)r{? e 2 pg)aedq'gr)éhoe nre utann o? he%%;rﬁl%gous eqr(l)tem
expgegdiqn. fT hmmrheengqf@mﬁucpﬁ@g@t prpyl%ashe fe@emhqrémomoguqﬂﬁ ¢ manage the
Umﬁg bt diprBssiOf oflihtQarsdi pBR M. TM?S&%pe@i@l‘Lﬁ&gorm{t b sdHeteFol@ls

:'

Imtation is . to f . the | acking . .
POl BEA I VI BT Ga e B0 s e Speppl cll densiy
pridr @r theeindugticn ofiexprese Seesiunpot viedé ofghadease progimnap bamixgszed.

OXY @Eil cedsd 6 gmwhtﬂhﬁe ﬁé&@rg&ﬁmﬁ@&ebmea bt ARRERNRENRS. TR limiting

t he requi renent for E hat e SU@O \éﬁls not surdr|5| N9 ud
compOREBHMAY|hg Faren; %“%gﬂbp‘fofﬂhi‘t ORFER O A B AT ENSrEHEd By fhe el Under
such ednliitie thervelllsc:ait ron fhe groytrehgse. NAtwapgehgviagnib dulnde afgfentress responses
caugd%gl] e Butr(\ééglﬁhlgﬁgngs @Eﬁmdygfew% ial—lg#g CMII%JHQIQI @J)mr}mrf!:e% introduced

rentice . Phosphorus
intq fgd %atfh EE B AIPTRIT O RRIBNIR ELIGORs %wseq%% ¥ F6mol ecul es
suc |Ih tHéScaEkLb(f tefiiilar pA6sphtsys (P)] tpas@ﬁerh@f fofgt®sphmélsupEih haR@prising given

!fllg 1fth m etl Ial?c%rr;{%[e):mbn L1ntasce1[<belhmd %aﬂ) r])%{gﬁlg %Progéﬁea{ng){%dmﬁ?n Slanier,

Oa n ri
Adlvreiond Frggehime EbsMiciobish Weld 4/ iPesiog BpbT 76K P L BT Pieatgs s o
essénﬂg lQASdh&nt ﬂh@;ﬁ@&@&rﬁcréxﬁ’dléeules@ﬁ@@@ %ﬁﬁ%&ﬂ@tlﬁ)s@lsharldes and membrane

onat e th e prinmar take
oy QLB TG E R B TR0 ot RGN gl iporantin
enetgy angpadisth.e E. @Y stoapuble of utibizifg itorgnid phdsgha®$Ri), srganophvephat-grrphosphonate
as th%;ﬁlnﬁfy%&‘ﬁpeh %pmﬁ(@& pi HBﬁ'Ihe @r{vﬁonmeﬁ} chd RASRQES @utahg% @ hnsporter

first need to be hydrolyzed enzymatically in the
sySlH. N51PHH (b e Gor AR PoPtet AMBE P RHPOpP Iy ey fis
neeﬁ hﬁ)e Eydrélﬁadlﬁﬂﬁﬁelhcﬂy sl ti pesplasm Gerbry td rdle@wed Pi can be taken up by the Pi

transli) s%s tas()) SBH?,] ew 0 a%agop% ?Pa% &a%%()ﬁasbllj é%q )¥cerol -3- é)hosgggs (G3P) is one

suchpe@mglle w@mmxy@pﬂm@m 1-phosdiatp HalParg kgopy a%ﬁlréla Rbiesyaphaaghates. In
al pha- gl ycerophosphates. Inresponse to Pi-limtation
and carbon-limtation, E. coli is capable of taking up
avail able intact G3P fromthe external environnent
into the intracellular conpartnment, where G3P is
nmet abol i zed to yi el d needed phosphat e
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or carbon. Wanner, "Phosphorus Assimulation and

Control of the Phosphate Regulon", in Escherichia coli
wa@pas8sisoonel | a Cel | ul ar and Mol ecul ar Bi ol ogyPCT/US2005/007880

I\Iei dhardt, ed., (second editi on) Anmeri can Society for

) 96) 1365. Further
ol PN LRy PLRR 4 AER)s B b 35S g
exte9@ en Y5 Bnentlifg @l inyacetlie Cp‘elrartpiblésffher@ G3P Ginetabolized tayield n¢eded phosphate
or cog. Vﬁa{?mfgl ibﬁ@ﬁlfalus Al N @oﬁﬁo@m&q{hgspﬁa}lesﬁegmxpfm Bscherichia coli

coli; Argast et al, J. BacteriolL, 13
%ﬂ%&—%ﬁ%@%@%&k&%w haig &4 elfficprdyedition), American Society for

Micisbielgdyyremy 09963 pphaypliet e in E. coli; Elvin et al, L

Bagzﬁxﬁﬁek %J’eg,ngegér G§P0a§ %Q/g% di 119§§’ 153 95"9‘35 f‘l@%‘ g1 the periplasmic

ate endén

. ProtqRiyslaigd toffe, Smglyce@érgipgqspfms trarfl?f!st systea qfsE (oizgglzast onl t_t&Lteno 136:

107031f0f§$@1978§)$n Oeddid @dnchod kﬁ&nﬁbﬁsﬁ&ﬂy@fh‘i—?@ﬁbsﬁ?&@ﬁrﬁ@ sbipBIvifer LING

Bact%w %69%8&1”]‘09 8 @85&) ol Pit excg pge Jﬁ%i%ieg%% 6% gle 51‘ 5@@3@@%916 Hﬂl@)ogﬁﬁstem

Rao glafy 1. Basiendl., ERHHHRI(Hg3enithe ieest dfaipT ofd glzrlgraut@phmpkm¢sssrl of the

phoA g%né;m ECRL |and<Elgﬂa\22 glu{l]. y I EnWRh.M8FE5.IEEA I2601 2@)5(1995) on phnE and glpT
cl ose

senesPRER B BT i RBPO! 34; o "oy Seg LA Pyl B,

233: Reévodn (1885) dtleg thy bigh offitios p biadesroleAgho@BR: (@3Pofixreied linohyi as beta-

glycé’i‘&ﬁl%ﬂa@' ahd ICﬁP §mgl§ot1¥ﬁ rﬂ&@ﬁt&p ﬁ%%@%ﬁﬁﬁ o[ﬁ@cﬁeste%ase esterlﬁcanons

esterificatjons, The current understan
t r RS pErFR vadystapding of ES‘F SO RnsERi YREMYPT té%éw&éwi a&og@w ﬁ’ﬁﬁ’ in E.
coli, Bhe Ugphrid GlThendgoosyatuds, Gspdentwe A Bed@Fited SytRd l&)ﬁB_E_SCiib&Shlb@& And

Salm\Aﬁ 1ih, CRIY 1'21I dﬁ(ﬁ&uﬂa{hlglg& g‘?e(alﬁ?r Eg’gl ac{t gtcab o(%co%g chtap%? 91&7 %933 1364

hone
fefefﬂlaﬁ ke F?éefea?es it and él The §Jée BRTEPD é%}P‘tgF nﬁ*)eph%liﬁpﬂca! Itgyndugegehy phosphate
limithiteh @kdrposigyely QegiiRk€61eMC R §rot1=ﬁ aliwbgg 3ystebn€a ﬂé@ﬁasﬂﬁlﬁﬁr@lﬂ)g protem—
depe[kx)cjeelrltor{n]&scomﬁogerngra%h Qe o Isq%rg,l ytﬂ Iy B %{}]%Ej)ensﬁ néé/ %?J]O o otem ugpA
and 7gpE ellggcbngggtgg‘r@ memgra@ chrapg! B){o@glma@d isp@dricpding ATPase. GlpT is part of the
glp spﬁeﬂt 8t HAQRENEIPlakI Ml hbtaKoQIPSTIBB01! GRNFR Ofyberdt Y $hddyl

el SR e L1200y 00 0 B 0L D

Dlssmlgtpler iPrrbways fod sugygpH Eolppdcand p@@xﬂﬂf&a@@hem@upﬁﬁh prgl Selonellf Cellular and
Moldchg Bidifky ssxc%h@mdohyamp@qua& ?ﬁtel‘h hsedn un&@éx&a@anhﬂ%t@m b Hiate

cero
e s S8 B o ] et cRial CA R & iRt roving on G,
whil@iptle I5 35el&igd by ¢I¥ Gking @'@ﬂ\@fthﬂﬂgp spgm30i BarBuk2eleased into the periplasm
wherpfvﬁfié tgllell Q4 e betflg%@}ﬁs Iif aquréflga zcupt Qiq.il YS%IeSaFe% rzlga result of glpT-

car oxyI ates. Escherichia co | nrone
permesse-gdiaied ey, thog e reglefrac ity %egk}gp s Pﬁ!fld@a will b shyut off Hjnger
certatnlcaui ooy, Glp ysaheilyirGutcafor thdHxid Bf rR%oh aﬁgerbytehmﬁnge withkex@wal G3P.

Elvir} e(?afnf (ﬁaagr%l tlh_?' 18§4f Oklg(ﬁlggé)g I.]_ukosernbe IIhos]pl(lja?eytran gor?in Iprol?(é{ryotes p- 205-

248. Qﬂb\ﬁ Rrgenaad wnver wao I—MLMMMQM @P@a@@ @reppy Ing.elN¢vg York,
19876.aki ng up G3P via the Ugp system Pi can be rel eased

et PR TE T Bt DB bl e i
veloqitigs of the tad sygbpsT qyemrm@as"@e apreditatimdy fof G3RUxhighehwitiphoUgp system than
with B8 @Wﬂ?kteﬂp tL'uééiyt Dbth shdiens ‘vl@lpbe%\ﬂ% ‘ioesﬂ?;m;%!)dgﬁ egp foW:e'u gro%a if available

Undér certain condjtions, p is the %
it %5%% mpdfym- R P gpnsparief pishirivehie bt Vemsystanaan %ﬁﬁ‘@és e sole
souroafoiilin oi&ﬂ&bs@]lialfbaiut 6B carbudny While €llygl-transhortd3a3P edni serks as iz Lole source for

both ésgéﬁelz%pé ? gc§e§2)1’ %%%gﬁggﬁ 982)@%?\@52 étngsac% 9%{0; the I;}w

regulg- W@\denc B8P tyanspoe AySEm AR eRntmapped (chikeiney o 4 Hagteriollel§icl 164-1171
Press, Inc., New York, 1987)2 When the capacities of
the Ugp and the A pT systens are conpared to transport
G3P, the maximal velocities of the two systens are
simlar. The apparent affinity for G3P is higher with
the Ugp systemthan with the d pT system Likely, both
systens w II be abl e to suppl y enough GBP for ceII

o P

QLD
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source only of phosphate but not of carbon, while

d pT-transported G3P can serve as the sole source for
whodok/o§Behwei zer et al., J BacteriolL 150: 1154rQW6S2005/007880

(1982)). The two ugp genes coding for the phoregul on-

(198?)%@%% rgtgpngcégaltg]rng ngsg gggntghlia%{ ﬁ%ﬁ? arlgc?té’/_rgﬁt) (§ ehWelzer eP al., Mol. and Gen.
GenelidH 4971 161 1164 QB882))) and tHa eeguigion bEGP operancitied (Sehvgizetvege]. Bacteriol.,

163: g&{] %ﬁ%&g& q‘{z}ra%h aqr Ia %éc?errlo Q% g%%\ﬁl@gﬁ rSu%I al ai\dolfecull\ép !SL -General

—sﬂe@%ﬂa%& B190); Bypkogeho wpﬂe%ﬂ%&raege%%wéqr S'éslyvarol 3-phpsphate
of E@ﬂ&k% b&d ".p. 1701163}11 X Q&Tlﬁﬁé}oxﬁnl%a)llotﬂﬁaﬁ ahsirvar, 8t Waght, add E. Yagil

l.ar &

lAmbrlcﬁm goc e f?r

Mlcfbblglpgyde@mdtemtD €r @ﬁ@plmskzgy & Erbneteriol 37 15129 1894y and Xavier et al,

3. Bagtegaogph@bqop(flgdgﬁcherl chia coli"™ p. 170-177 in A
orriani -

2ndn BN Yy Bep ks SOpPE e RSl R e i
aperelguélmoomM iIerMIigy GRPregralii sgiissiteAre the erpmaBo cone¢ryiorf @ glycerol by
glyc%{!ﬂ 9193' c%g by g\/}ﬁ(ig @ﬁ’tv&@nz %eran gg 4\/1&&7513 the @iezcgl%g@so%e @1' from the

a ter and Xavi er et al
reduion By GG necg e, Aoosmasone DDA by CA PR i product o
the g?&f @hd) 8uring Qxﬁﬁvﬁh 0@ ¥arBdnSouices bthdd khen glydefoﬁcseicb aBmik arpiepbrtaafintermediate

that f&'ﬂ IflS tﬁle schiFoid of &%%sgﬂct)hapglnn?o(?ecﬁ% [R5 %atpﬁL gha?eggl 0 be generated

e syn eS | Z
fronptbireskdive ﬁf psphtlipide F@Itrwsg)glgqegpb ersdl me!@%?%‘é% g d’éaél bbgbanneled
into gx'e El@p&@pl@&yﬂ\ﬁﬁ@ @ﬁl{v@%r HRIxigHz800:9 KAP dA$drbddfassto lf@m @ik drenyacetone

e reduction of the glycolytic
phoﬁp’ﬁf af‘ﬁéeal‘“é"c‘éeg}éf‘ﬂlﬁf §¥%%4ct one phosphate, by G3P

Sy rib kiaweons wheee thppdiRprpmesel ircmplyedifpracaylatng helerqlogovg piofeigxpression in

E. 8 QW %d%oQ&EQQ&Iﬁ?H tﬁflﬁedﬁrh@ﬁepte@@& P@,'ché &Hdded foBAR §B®moter activity
ortan nte

G3P at
ae SRy BB PR OSBACT BT Eh o BEUT 6y PRI eovens for
phoghatcreedall fop betisiptfartcesns. nRopsiladd @oselprnagesferchpeaptae sravdnking may include
turnp‘)’ele(ﬁ” lﬁg?%\%:lesolt)wéq Iagﬁerﬂg}?étﬂcp hrﬁ%nc?e@gd B&ie@@ yﬂp&hﬂ&%ﬁ@ﬂreteoﬁ%w @st. John and

L AL S T G R
capdagotiebyia toganase t o form di hydroxyacet one phosphate
an dlmggog)ﬁlg Hl%\%ettaln)ﬁc Qité/ gf%l. yotlzlnpay 9(91% 1n01le£]se §1|e t:zif)%tly BfRe cell to

ronoter 1s enployed for regulating
synthesizepreiFisy dt@owlﬂféﬁt g feR Sléwlpjrt%f‘s“gllwy oY Ersedey fi CO%FF*H‘@%OH in the
perlplﬁbﬂi,l &Ek@ﬁndﬂﬁiﬁg&hépl@ Iﬂdg}ﬂoﬁfviﬂ@ﬁt being stirediinatel |6 artjefpd tiet Fetbnofsee U.S.
n uced for AP ! id
Pat. p5I Bg)g J( gz rISV aen ec{ orprcsl p']!]r en?eéhr?gs tfhr%!i&c%g?{t&olo%?us polypeptides
in Esqoit e of heal th. They may have to scavenge for

phosphat e needed fgﬁM@@qﬁmWHﬁmﬁm Possi bl e
consequences, of such glhos

vention her €S 1S pr 9 & tfoe Scrg\Xne QI% ex esrsrlgny otJ h ol%gous
t ur RARTRUIPD P 8 BIREE: 1S POUET (PO aR TS
polypetil@ sk dolp ITht ek oéxm@ggqlmgaacpwoq;ha@[se@| ay & a@he g(ycerophosphate

to V%IR)DPE )@gpho@ lugpﬁiﬁgthoal, 'w1t§§1§1tvﬁﬁlblﬁ’ he wﬂd gyﬂégglpﬂg%gega'n& et w1th and

, potentially | eadi ess # hcy L
Wit e B ACaB P fpwafﬁﬂ?%éuéﬁ%%% 5tplp s shown to improve
the &:pREsDM iofigtetdi@oudBtondrodt bath Sblatflaskahd H)-L-&ohdntongyle, and is expected to
perf%r%lnst%ﬁ a}ﬁagtllzx elr b g\%k? & 1{0?80]11 %R)%ﬁét %Mld géneﬁt%s &@érlled;dgoss Ig{lultlple

rote els
mock,ebqyast@nmermhqyyd %‘@ﬁ@}éoﬂ pmmoprs, E@Pf&@ﬁﬂ“ﬁ‘?lF BfﬁmPtPFS puigfas the rac, T7 or
ﬁlbt@l R/ exbﬂﬁfoﬁ lByind H&E&b&dgﬂ@ ptdﬂ:ﬁhs PR @Jrlhﬁgﬂl\laﬁtﬁ]ge\d‘d thd? Oﬁbroduct can

gltne ereéltera]rg\{)é 60 llvez%'é\? Slqu::s]eu },e lIII %/ Shgl‘?eﬁ time t%?n Othae}’\&(’)lsrg gn d:er?am ’
further nethods of producing heterologous polypeptldes
in E. coli. SUMWARY OF THE I NVENTION I n the invention
herein, a process is provided for inproving the
expressi on of heterol ogous pol ypeptides in E. coli
The feedi ng of transportabl e organophosphate such as
an al pha- gl ycerophosphate to various E. coli hosts,
|nclud|ng those mnth and wi t hout the wild-type ngT
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wi thout the wld-type phoA gene, such as, for exanple,
(iigp+ Agl pT phoA-) E. coli, is shown to inprove the
wexpsoessinn of heterol ogous protein at both shekpuUsi0a5807880
and 10-L-fernentor scale, and is expected to perform
simlarly at |arger scal e such as 10,000L. Product
emBRdiTIeRfs OFEArp it fRie ShaiRsd prtier P Evermvith Ripss 9 gigeaye productivity
sig8fiabtys t hat enpl oyed a variety of pronoters,
i U] BOUEL R RoRioPITO! Bl 46 he Bk Eph B o rovices o
Proggs f>reHr<?ﬁ§cmgea m@wm@*%&@gﬂﬁ fe colicomprising 4 evligringdt é‘tl‘ cglirpomprising
nucR@ a&b%@bdlﬁéih@lﬂﬂ}lpb;ﬁﬂe in B clifiR naatmmllegﬂ‘egawgbo B\ @f@e mbdidn a

tran Cpeortable or%arx‘}%pglasph% H fllCB th?r@}e émucgelc 4 1d31 exgrgﬁedo énd 6}8tregoveé%g the polypeptide
from ghe kc¢lier Tni aprefhreed amqummgﬁl@wg@omjh@é@e i @ glyerpiplosghate, more preferably, an

alpmrg@ﬁ&gguogfmtya,ﬁ;ogmetatg@;@whxsphﬁ@ GRd Qﬂl%k%refmey PLEREIYE slycerol-2-
vention is as claine ect the resent

PhOFPR’G‘é At sorer i R R %!W&felé%@“rpg?t Salrenoiyr %fefe“ed aspect, the

cultpird gytakeqyilacel i ahvedke flpk o:gemsntbropr&eralﬂm fern@0toP ITh Bot MGthérepyeferred

em&uiﬁeww&lﬁepugq %&féﬁeh gmﬁ &wtapﬁsﬁq)e{gggslﬁg CuAR v“gedllum of the cells.

encodi n elna
Alsp @r@@{r%igs t[h@ eiqﬁeémeruqffb& lngple,@:gid usrf?géﬂafe[d ghg)‘jp_fi‘ut;lglﬁ pr@moter, such as alkaline
phosph@rass PRIV &) Ra bmost) 61T 7tphadotet, AR pau&htﬁz_«,t Wheff edprbsSmn of the nucleic acid

beggl)é R/Fu? oy ﬁlg acti®d] %I‘O\?t‘? %}hase e ulé&ru%es{ Inl%oe éﬁe)egmen fé’ ccir%? A3 W w1?d type.

e organop
In qngthea egb%%@ﬁbﬁh@%haﬁeﬂmm? @mﬁqoeqn@} m a)yld ma;hromosomal phoA, but
preﬁ}aﬂb\ ﬁot@l:ﬂé(éﬁtr i9 phasehiad f.pa PRfblyan h’&&tgﬁn&ﬂh s?ﬂequhmgéﬁ &iring the
cultiucic m still nore preferably, a m xture of glycerol-2-
ﬁlrhc? phate and gl ycerol - 3- phosphat e or
gly &\éﬂl@ﬂt b@ngdidisplaatseonathemp it i helieypdthdi @ thip predeesrthegrinsportable

orgadpteshate Edﬁ%o&h'dé &réjfeh f&ghetc@li%%&h Ma@tﬁ@pﬂogbhﬁe RS @ﬂlfn[)t‘%% KenQ by the

tor, a fernento anot her
Psgp?% SFEPS e ﬁ*ﬁav&fwﬁ RioYidg W@SPB%? YAsR Eff%k&%ww g thp @l further that
feedingormipbreble ptsapipbesphate peh aqliRpntent@ily aithesthecehewiihlankitifable metabolic
mteh&,%la{%%ak éan bﬂe%y &G %It(ﬁ %&gntl n%taq)a@tpatﬁ%zglg €ss I on Of t h e
nucleic acid is regul a by an i nduci bl e pronoter,
such as al kal i ne phosphat ase pronoter, tac pronoter,
or T7 pronoter, anBRIEFOESCRIBIMNWIETIEE DREWINGSSSI ON of

th Cr M‘Q? ?rlogrs g@%e?slol?l%gi ggéret%ialmg ﬂtﬂo%%gﬁ?ﬁ& E]X %LQI{E %lﬂ]ostésing the

phas turing step.
tac prgmpterjiga walfeoﬂaﬁwéure Pﬁhzauss{th%wat%ﬁb@au%ﬁ%P as @ FpPIEment 1o w-
phobphatel @fRAP) anﬁghtpaongeqmslo)niﬁdmgll pT and in c hr onosonal
ph Oégure gfhoglg gxpreegs%n o}/a cy%pla%chf: ? I!H\qs gpﬁo%pa ng Hg 9‘7

Pre an- 1 norganrc
Progjeieri lmgshﬁlﬁélaémutﬂm uiiging Flé}gr Wfo ph’@@ mMa@'J}Hweg a Isqpnlpm@dthRAP medium.

anYF@ﬁ@3 Eﬂae@fhy effeetof fe@duQQJf e @fing RAtendafontoh he%re@ﬂ QLB R cumulation

t he ans bIe or hate c oun fed to
ovet 18- 0 PSP QRO RS BAE B . SRR T fist<he
senbigge ’ér)§hO‘wh the pfEiSf @2 P hivutRivo a@;@tPefwﬂlbgmurmg fetmestaiidnlon secreted
IGHRI £2Md nﬂﬁm&m&RMt ShithRE, A%?%kg‘k‘wst R AP Sonforsh, AR \?Al%ﬁﬂg AP Hoed rate.

further th feedi ng transportabl e or ganophospha
suchieye> E?Slﬁs {roplamid dagran I RAPAR¥STRHe cells with a
ut i Fig@rabktewniat albbtide sdqtdner ditwhhad tA@o- fgdnd €A (HEQITD &ti: 1) Wind its

o B SRR Sy Ly s
to iggifcaty the apclestidecase|mapbe AT PHEGY fragrrent in a BL21 E

col Flgﬁ}@$ EhoW§!h9&feEtfb$GﬁlaﬁecﬁHgQH§He@ﬁc dchunflaBHAdE A ch%tfﬁiﬁe AglpT E. coli
as a

e r..or

@ e b R AR SRtk o el phosphat e
(THCD) medi um Figure 2 shows expression of a
cytoplasm c Apo2L in a HM5174 E. coli host using the
T7 pronoter in a shake-flask culture, utilizing either
wat er or 200 mM G3P as a suppl ement in CRAP nedi‘um
Figure 3 shows the effect of feeding of G3P during
fernmentation on secreted |G~ 1 accunul ati on over tine.
ThIS uses a Wl|d type E coli host, the AP pronoter,

. S
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Figure 4 shows the effect ofa gl pT nutation and G3P
feeding during fernentation on secreted | G-I
w@e@ansiset i on over tine. This uses a Agl pTE. cPCT/URIIS$/007880
the AP pronoter, and varying G3P feed rate. Figure 5
shows the plasm d di agram for pAPApo2- P2RU. Fi gur e 6
sholigure highoyiibe 'é‘@ff}t%th% wed sermHlgtaRnt Apel o Frigand .
gly&abi»fbs;(haE@Jet Qox%@"c]{)los@ﬁ% tb the wil@typ/ @il st (HRE7R CWittrehabrLe dadsity
mcr%éﬁ The "N' at nucl eotide position 447 (in
1% used to indicate the nucleotide base
mayFlg@e QsHo thoetfeci@h speFifigjigtabacqumypabigisot Ape2Lef feplagemgrt ofagReanic

phogl_:[ﬁﬁg ngglﬁgroiﬁ_&%htg nGnARRUYPE L BT EQBL Bdst ABIOR bndi AR T BE0AGBBE) host.
col i

Lt oSS S S ST
witheF0eintixtan oftatpba-sipEigiaf dlcerbmibhatcees @ tred versis e mo-&kd fpodlin ofs/pT E.
colz(ﬁﬁtg g gl ycerophosphate over inorganic phosphate to
W 'd-type gl pT host (43E7), , wherein the cell
density increases to over 200 OD550. Figure 9 shows

the effegEran JCRIFTIO0 DA ITHA @R EFARRED EMB@IIIVADOE L of
Defs %l%l acenent of inorganic phosphate with

rophosphate in the wild-type gl pTE. coli host
( 435?9‘5643(1?\36‘31%@0}3’1]7@“(1% &ifgrs gezmqﬂ@)to nepides anﬁ:prgmné hayipe 81§ Han about ten
amﬂh‘lﬂﬁ;lo@f fI—ﬁEﬁolc@Bhs’t ﬂﬂ)@%ptlﬁ&@?ehh@&ﬁ)lymﬂtldﬁs lfdﬂéigrﬂf) the et @n Bé’f@ﬂfuhzad such

as a§1 rotgp‘ ué?dr by p%tl the oﬁyg%p?ide may%e ]p aéyolfllc or euka?/otlc preferably

e asS-a
it 1srwkabeecd mem piefegibly rmamnahad\galnfb frlEst pigistaply p@1a® ) host .
DETé‘J(Jﬂ‘EQS Q@%%af)m %lﬁcg: &EL'ECIE@%E)E%QA@MBQP' NMENE S growth hormone,

Definitions use erein
e G o P e ar e B R g B0 s s
horaby@Uthyrbigntimidtinghawérdslipofrieibhe t-altogeins thsybio AypeaptinsdedB-deie;
prohgfﬁﬁ %thxgéaé&&Bt foﬁ@l% stflrgtﬁﬂngﬁbrrh&le'tcla@ltdﬁfﬁsﬁlteﬁnﬁln% h&ﬁﬂon‘ﬂsg glucagon clotting

| ze UCh as human roteln.ro uc ay 1]|
factgys |51|lcg ag fﬁ(éor rygilg, 63&5)[ P%I @ssheaf?ct%,ém?)}zo&@ i})&nflscfac&r nti-clotting factors such as
Pro@ihk@ htyidltnhtGrietip facthe lua@duyfadtdnt; b plaseidogéenyaoiviaoy, suel Asairokinase or human urine

or tEXug H%F @QJHM?OQ%Wa oP(rt] PA?B r§ 'ihr %I ﬁJnﬁ)P!n&wWaetor' tumor necrosis

|an pept | es I nc mol ecul es
factgy;dipha gugd -bega; gntibodics ffrpB ‘h’m@lﬁww BB hoHRO/G0AEs lidridagpa ATCC HB-
129 m R iAol rd3@h Iiﬁlﬁ@ex&iicelhﬂhy Hoh@inQHT BibBD (X afifDde pr more residues in the

reg%ﬁ gom I‘:de)ut rfsl;gl)lg ?2 at I 314’1]195 g4%‘t;ﬁﬁ%ﬁ2 1&3£l@6&'@¥£€8ﬂaﬂn£9 mﬁ&lgﬁ—inhibiting

suba_taramr@laxrlypsham; reiam E’rChfhn Amrﬁlﬁléllnﬂnoumr@eﬁdpfrpp&aé%ﬁaﬁt?ﬁ peptide; a microbial
pro[%[noéul%sdd bétiacthiMs@ m&oinﬁﬁlh Netivid@dséuldr Brdsthdi@LEr@dth AGor (VEGE);

recatoa{%ﬂwano%%lco% I%rtp(g)t geﬁg)ﬁs 1§t§gr}fn2%rfz>tlelg %\ﬂr ﬂl r&eun}atmdgjac;flori, %neutotrophlc factor
such psareddriagitneurotropiicl fagtor(BIANF), esbrogeptis-¥ detSoyr -6 (NT-3, NT-4, NT-5, or NT-
er}sltﬂervg Lrg&ltlh 'fa{ag)r gu@lpatsW@ Shfdhofhs E’craf?lta@ hﬁex@opl@tﬂfo{o@lsucb as cardiotrophin-

X un sur.f act ant
1 QETF It B St BPORABR oD AR AR S G i bEGE:
epilldrBg g@wthyfper (HGRS, mﬂamﬁag:emg govth Featon(TGE subhsp TGHeiplresd HGE-beta,
inc#.l %’g«?ﬁ h; Tt’%ﬁgm ?tbi'@ ALV 5T AGE Of e gIo ct&%{doﬁ'a%}? I and IGE-

eta; antibodies to ErbB2 domai n(s)
1n); §eﬁéh3)a{§FJ2 @PH(I@DID mﬁ@eilh%gmwfb E?Ftprdm?ﬁlgmees ﬁé) Pretoipgppgh s CD-3,
CD\Ah coly, hiaadsiof @ytl&oﬁoﬁb@h @ftedifdudiiefaqut; maﬁa{otomlnga bélB Aiphogaietic

profe}n O(E&gg 8 tel'fer ag G Qf%rom%ou%gz? Igrg(fl'l ga %r %]fall%%hntlch as human
serpm albupg (FESP) oremmqmam afparsia (BSAN dolony falnmlahrm fagicry (RGFS), e.g-, M-CSF,

GMEESS LANEBSF; Efedngakind (1) AN 1 1 18!1806h R HBR 2R&IHBdy; Ap02 llgand (Apo2L);
prorel axi n; _muse gona ot r opi n- associ at ed Be
soRgOR TRt fasey T GE PGPS iR BB RS PSR E 4% g ton Yialanigens

i nhi bin; activin; vascular endothelial growth factor

(VEGF); receptors for hornones or growth factors;

integrin;, protein A or D rhéumatoid factors; a

neur otrophi ¢ factor such as brain-derived neurotrophic

factor (BDNF), neurotrophin-3, -4, -5, or -6 (NT-3,

NT-4, NT-5, or NT-
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6), or a nerve growh factor such as NG
cardi otrophins (cardiac hypertrophy factor) such as
wae avodiogtsoophi n- 1 (CT-1); platel et-derived gr oMTUS2005/007880
factor (PDGF); fibroblast growth factor such as aFG-
and bFGF;, epidermal growth factor (EGF); transform ng
suclyasofpt $rample £ eortigrRde AFRT VAP TEISPart prhiing h@lﬂlwcee@tsaaddfessms

regﬂ_ﬂﬁ&kf {efrlg aﬂ%@gdlesland mentg of ah{bFthehbovEHsted folyp@ftidsG-  S;
I NSu

| GFI epre&egg% ?o%?fpnfiagf 1|nte t rug:luﬂe qo&geqtlfles(s‘:cg: b{-l\?/%r?ﬁ%Akantl IgE, anti-
CDop, et TeG ft®At gpi2® kil g a, pnto€R18n2C4, G- \HG BEGE TStidka.agivin, inhibin,
antﬁ%R?’Z D§Q§e4TGF(I:QG§JII Qrgﬂ I&DI %x%wth%t)ﬁﬂom' %Qin%hdlﬂ growth hormone releasing

ost eoi nducti ve, fact ors; . 1 nmunoto

facig B GRSHRE 7 REO- PP e poflipsvey anngqqy ffrﬁgné%msg)l(‘t}?n RT3 BPYE, ApozL, and
urokifds@r Teg mypaiurnnamost befembly 3Gl orgaeara; a serum al buni n,

S u c lfl“he%?r lé@? llganﬁ LIDA ‘%EJ?“EHd Mre ?Jed pe?é{lll ﬂ% é%%%«%émy to refer to a

St nu atin
polwegﬂde serwe@#hat @?p@smn@mi residgsspt14- gﬁﬂt le?lvsefaw%%(%@%} inclusive,

residued 93-281 Lindlustve, réstduds @128 tnkudileResiduad 11430, ]1usit @didbids g8, inclusive,

or ARk EHRST SNy oL SIULRSE: o £ Heuk BTEM B1 a) s vet
biolpgicaly acimt ragepys achiclggonalf insertioneh npqu@tlttmorgb‘fappr@ﬁpf e al{Oﬁ@Sequences.

In &k Q%o@méﬁl tﬁp;%;ypsﬁ&laas%@faﬁae caﬁ;%e% 'rdgﬁues hmmm Of FiAREPEROSD NO:2).
addr essi ns; %u at or

OppnalyrBrRDPHICRY B ot s o2 reﬁlg'l‘ey SER] g g0

NOm).eTrerapeal. polybappdep tayleesenailed by ttte matse nmdwﬂldspdeluence shown in Figure 6
Wﬂt bgt?oﬁalil‘ltﬁbcoﬁoch tkﬁélcoﬁ%ldlé @’}0'1 Id (géure @@EQ‘ ID@WQ 'may be
anti-1dG "t gﬂ/ 0, anti-CDla, anti-CD18, 2C4

“CgRhtar & In a{)ﬁ@: pre @i %@P%}me%&elq?glﬁents omaﬁmmt%are biologically active and

hava Bt 1asttdbdgt Q),% dobleseid sécﬁ,‘-_ncé idenkifgFmadrt preforably ax 1da€ifabdut 90y ®yueire identity,

anc? ever{{gorlle prefgr%l)?ﬁ lpas % QS% 9’gf @% I'l)r 9&??&3%9@6 1569 t? gﬁfh qu one of the

I Nsu al hs or pro insu ant | | es ‘and
aquegmy Fhe g‘zﬁqﬁlﬁg QICOMRAFSES stFtltBtlonBDN]tants W hgaélfl' § which at least one of
its b QKA HRSEids JBﬁsthd)bp epdlanite rdsiﬂuermmt delﬂfu&(f)rﬁﬂsa lBhogmpdsies 4 na€ive-

se Aglgez )Elp -l(lj'-gaﬁd 1sc?latggs fro (Pﬁ£ ir%n(p SD Frce %rAp\egg%ﬂ bly re%grgblnaI&AL)lnthetlc

ereln
mepbloclsy PBlespriod] bgascé@f@@n@entph arludep e B@ﬂ@m&ﬁi rﬁfsrfeé@ %f Apelhiggedes TRAIL.
disdidsda i o 97/01633U0wR 125428 Sdn@iweﬂn%ssz 8ihe térﬁisi Ap%n M@nd and “Apo2L” are

o o s B3 o SRRy b gger oo
polyfep®RB8.1All hymablerirgiof eminagcidresgiugtudered topg the ApePéd S%lmeusevfle numbering
acdofdf @Uﬁlfﬂlg: ALY IS REYLRESs @&Mly'sﬁteg bBdHy Re. Brof 5L, EbZOS or

5 wel I as bIO|O éactlvefrgqgme% % EO ID
Aavé%ﬁf%htarhe SR o Pa?tlog GEF [ RAPOFATO AP PP OGFEQ
Na:h)e above sequences. In one enbodi nent, the

p ol hﬁl&@%& %%%%?%ﬁ @)&%ceﬁﬁl%()fnaci@ Sor r‘ﬁﬁb ‘ﬂ%’a@ﬁ Eéﬂ)’%e%&lo é)iform of Apo2

. Optional pol ypept
ligapd %@@ﬁ@@n@awﬁm of ggnsm@gtrr@a é@ cgtzplﬁ*glic praipg sqrmfé%v @iE‘é% yill have
les©thanFiogdf 6@ h Gar(SxSEﬁBrdn@arNQytEblasde?Emﬁﬁw&id pRGdrabpefll hate sy 0.5% of

sucg%omalns gl?%l%gé%]l ﬁ?)%lg. lblo?oag%i %Ctl%g)f A :g & réﬁ&l{@ ﬂ%p%L Si‘& yrm (5)%avmg the

ablemtmd@se qretgm@hneeapmt@islngat femit ggrtpe 6f m@E@hmaN@f cel orrfﬁyﬂyn@fected cell
in vibeel ex vdb; (b)Q%ble of Iﬁlsﬂ@!ﬁltahﬁfodyﬂ(ﬁ @ﬂﬁhﬁﬁﬁe%ﬁ@@hﬂ!ﬁl@ bf b1rfdhh§ and/or

fr a ment s ar e act
stmatp B8 REeP I GTAP BT &ﬁ{e&&%ﬁe&%ﬁa e STy 5 Ry
polppepfider abl y at | east about 90% sequence identit y, and
eve Wh%gssgﬁ eclfog‘&cﬁ pelqyence@t reilel(;s‘ b A @q@en&@ %cesgaz}/ for tageﬂ)regfon of an
99% se

H% ence 1dentit any one of the above
opesey Jivkedsadingpquense i W‘F% h@h?feﬂﬁﬁas %%cogtt?bgeﬂv%f fhiqug suitable for
prokadt@ Mchidof présdo?, dpti@allichn ioperanddsaBenad, alld@aibbsomerBindihg sité.s
native amno acids is substituted by an al ani ne
resi due. The definition al so%nconpasses a
nati vesequence Apo2 ligand isolated froman Apo2
| i gand source or prepared by reconbinant or synthetic
nmet hods. The Apo2 |igand of the invention includes the
polypeptldes referred to as Apo2 Ilgand or TRAI L

o N RAAN N INA NN VALSN N ™ AN IV AN A 7NN
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according to Figure 6 (SEQ ID NO 2) unl ess
specifically stated otherw se. For instance, "D203" or

WO 2e588802 refers to the aspartic acid resi due BET/US2005/007880
position 203 in the sequence provided in Figure 6 (SEQ
ID NO 2). The term "Apo-2 |igand extracellular domain"
or Npglgioacidiigy @Pebldinked; wheayilds plegedinfoarfynciishal Agasienshipath @nother

nucleftaitid lseiluﬁl&as %It dxﬂﬁﬂlé{ Df\l[l\@@r a@feséqﬁ@&&[{%&ﬁ[%@adéﬁﬁoperably linked to DNA

for £ BRp R i iR Pl ik b inetenin Dc o oL paspeptde:
proglotamis ersiabla figkedroafcedimtsbopenst If it afigrtsahel tasssriftihaof t. s&eroé; or a
rlbcﬁb{ﬁ%lm lid¥s operaﬁb mﬂ@g {OCdQ:t)&Hyg s@@(&ﬂg\é% iti osmgue(? éo% {o(‘fgcllhtate translation.

activity it , ers to (a)
Cenly epetehie et | e b BB Sepaira v Cé’ﬂ‘tﬁﬁ?‘%ﬁs‘i“% i o case of
a sediietolyal&dlér, @Mzuduy prel iDfeadimypimt.i lankigAN@edmplidkd b}ﬂi’gat\bln edohwnient
resthc(,gog g’%? dlg %J%llla lteé c@ gl! GX?L &L syﬁfﬁetlc oY%dnuc(ieo 1de)a§;ﬁ))% s)or lngjers nia%be used in
aCC@‘F‘aanP Y’Péh qqgve@tt?ﬂé'l@iac%? | rrul ating a r ecept or for Ap02L or

(d) Ak Bdedhdidin) @eekpeesﬁ&ts il t y:eltpﬁnea aftRdINRINGE" afbaaﬁddrilﬁérl:h)ingeably and
all suclhééélﬁnapg]s ﬁ\mploge ! (P 5 Q%%Ah% Véorclljse"rt{%né{:?r aétg 3 Ig gp%rllsf?rronfzé %eﬁs include the
priragpsubicd icdimndfultpms dspesd gigtefroh Mﬁk@weycﬁﬁonge megeuehicasipn Iais also

unde@dobd tﬁauthl rogégysﬁlayqﬁ%lﬂfe&ggly B8 £ AWNOonSR %@BQI@I%eJaQ%% inadvertent
are sulta

mura?)o(nf o%glt'ar}t Vogeﬁy 6%1? &glggg%ee%{?@wi:%%lo glgal gctlelty as screened for in the
originaipsapsterisi pedliaregnelii¢de Wiaeldeiipt desipehtions att dpp@dabik yill be clear from the
ComIt‘,)mnked when it is placed into a functional

relationship with another nucleic acid sequence. For

ex aﬁfﬁ ferm “prgaRophpsphate’; o agg aﬁﬁﬁ tefersgp 2 hopnhale Eﬂ“}PO‘I‘r‘é SpAiningg
one@p ib1@ barkonlatorrk,edhich CanBNAcdn@in halidp@toynpe Pich diosphte cdmposnd must be such
LR NG e T
"Trprsppciakle’ togala)ph%maﬁbcag fpeided;fiom; the exiemal epdropipgat of the cell into the cell
withduBASiag lot prefydadlyedi@ aS Y TGRE. cer stRinfdoR @SRy WulINdihAg
org%llotgheotsﬂhgte le eué_f;;;t za!éc)s{l %suc koergan%)p {)Sg{la&e (ialrl g%esn q:ld%g 8\%&%6:8'51% 1n‘QE coli the
phrEggremeddhg $uchieaiconias thespantapgous qﬁ@ﬂ@ﬂ%p@é%qubm@@hﬁ@ryn@w the E. coli

straknl @&ﬁ@hnﬁ&ﬁla&ﬁ Ndeb El'd:ﬂMﬁ ot ANfpral BxdnlpRs &@ﬁ@bl@f)rg&oﬁlﬁﬁﬂh@&&ﬁ&ude alkyl

K
hal%{)g%sg%ﬁs ugﬁ dilug)gropjf Bg%r ?Pg%sgléa[tee %al:%ﬂ \[}lg)ﬁlﬁ%tﬁi su?heag {h?soy:z-’x?lgrbﬂlosphate and
34dihydrexybutfl-1shoshhat, sseell dosugpotor elkingitconthinies shpsphitetsiiah as hexose-6-

pho@;!hhtg Qlﬁi%‘?}lcggtﬂ ﬁ@spﬁ‘é@@ @1&53% 1q{hoslph'£é< ﬁ‘erxgrseWosplﬁlteléﬁ@ Q% efdphosphates
accord an;gy convent | practice. used herein,

Such FeB e e §?r?ﬂ1?§SPharEeef“|‘°t°S"’g élé‘fef"pf“?s?f@te’ alnly élyﬁeéoé’f“fsf’hates such s
glyeul - phaphagns gwed!-i-ploohad angeaklyyeramhospeetd (glseeedt2-phosphate) are
pregﬁecd gmwcgrraﬁhokprﬂﬁés ?e pqgf(g'gsg %hall?&;’& ’betg Ql?cemﬁcgﬁhates st111 more preferred,

transfornants t ranst or ned I nclud
andps}w?f@ﬂyphgmbﬁtf‘eaeﬁforcgéwcrrola%ﬂiw@mt% i é‘?red’éﬁf‘?“i?% @ %@F@PPE&HC“OLZ‘ and
glyM&hxphﬁspHae@aglytelfom-pttohﬂata bh6dD ﬁat‘rtldilfarlji prafalsa‘da&sln fdriusel Bs ade@Rerein, the
term R Iw(l:t ﬂupbe}nlg W!étlgre { re Sk Enléne refers tgt f;or%)o trloencc::on§a1m>{g at least about 80%
g1y¢erp&awéqsr1@m it Fraptcanthin pRsto 2oyt 29ft lmplmgeesngh ap ﬁ&& f’hw@rqcﬁ &3P and G2P
wo@@mtafnmgﬁ]gmo@goqpcgﬁ ogi cal activity as screened for

t ransf or ned are incl uded.

n the or nal | |
o s e UERP R G- HE Lo S S wEpLspe vit e
phobphatertypledly being @sotiatcdigh aneliati dreikgasauiphad pivh tefotaagumy sédum,

maddE€&&, rarsrog;fnggﬁbsghgtea phosphat e conpound contai ni ng one
or nore carbon atons, which can also contain halide

at onctivesiewyh piaesS et te the BRSO H oFiyEng st Wagieip the pells arp potively
gro®Rp addeof se@relyueied-livhited deltsadehy thase @t dre i@ sthtiod#ir@ phaddiese

conpounds are often used as gesticides.

"Transportabl e" organophosphates can be transported

fromthe external environnment of the cell into the

cell without having to be pre-hydrolyzed in any way.

If an E. coli strain does not grow well with an

organophosphate the utlllzatlon of such

o, - o - o o .
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phnE gene product. Such gene confers the spontaneous
or ganophosphate utilizati on phenotype to the E. col
wa@toeogiosrsapon transformati on. See El ashvili et B/US2005/007880
supra. Exanples of suitable organophosphates include
al kyl hal ophosphat es such as dii sopropyl
Modss fies Canmiiepsuih the Bnvensipicy|  phosphat es such as di i sopr opyl
phogRRdsent alnam&m ﬁoﬁhehmaw@y& @ioyﬁmdgpmhﬂsmaﬁe&rol@suswk |coli. In this

metﬁ%&ﬁg gng acrél_ls cg{lilgrgsﬂﬁ g?c eic E{aﬁ;gnt acl:lu(l‘getg%qopygep%ﬁe are (‘[_lllﬁlfrgdjin 3 ciffttre medium
whi(@ ferding @-tHe-quinos pévatmes ﬁm@n@bn@am@m@{ sgchahﬁg the nucleic acid is

exp&ks\é& f1 B&gp%pﬁlﬁﬁs%n SddGRrc@ B Ihe 68, eTthe&baﬁﬁammﬁlm@p@pmsm
fructose cerophos hat e, alphgk che %P ?
periplasipy o&glltbxp V’E@WE Pft elce]bsh epcﬁgltnég Ayt e%l ce in a su1t e vessel, preferably a

shal faeiedr Grmndphshetenly, anderbetia- gl ycer ophosphat e
( gl Y?Sl%lg%% Qg%gl'lllgetdea)xd g%:l’)rg?pgge%fr l[nl:tﬁg ma}\%e cbnducted in a conventional

ycer op a es nore g% rre al pha- and/ or
Hmﬁ@%am@#V@éﬁﬁﬂﬁ@§ﬁH§P@§d ™1 nore preferred, and
__Qélb’cﬁ@d’&Nu&e@h@igﬂdall(ﬁlfﬁﬁﬁ{xme&fvCer ol - 3- phosphate still

gly gfél? Olrc eg: ac eﬂcocﬁ%ﬁqhe pogped#léje o? 1n9 es %cts)'igfo%l\i% ch%ﬂ dor genomic DNA

cero
frop amtspwed. apvwdptree@éqs ithe grolbesptede(s) cffmterﬁg é“etb&zés %‘@y kh@rnequfelectmg
the taﬁkb?oph@c@ MclefedBd forklpRsith oPIRteREBogbid pBlypBp¥debifiR1u@ing vAdidts thereof) in E.
refers to a conposi tion contal ni ng at | east
lphout 80% gl ycer ol - 3- phosphate; it may contain up to
ab o Uitmda0d%enklrptihoiits agshbemp phduasl, TR encAding th¢ wereclofal @8Ppdignig readily
1sol%£ anméﬁhglc&%hgéogvelnﬁﬁé p‘d@@ﬂre@@%ugy &Qg/%@ﬁ)ucle&ﬂie probes that are capable

I norganj ¢ _phosphate is a ate .conpoun ?
o eGSR (P POt B Tt e gﬁ*ﬂ%gwmf igg)- The hybridoma
cells yepieGah pryfetdel sngeeas SiIicDIaA edncaistlated the ENAarhdy be plagll kgl expression
Vec?o?sr &ﬁcﬂ'@%ﬂlzn L%qu’&méd?intg ﬁlte @?c?eh&l%st ge%L Eelréfxmo oPRE € %nﬁl@ls d?monoclonal

sodi um Active grow h phase” refers to the
antihpiesdn fé? fef‘ﬁ'é’mé‘ﬁ bestigeli Rede B FiiciTOP scomiiat CERIpSyign iy basteria °f DNA
encddihd tME€dnyibd@y BludCPkétack: AOTurs eyiioe inyimirtdl.] 2056262 9B end Pliickthun,

ceI su that are in stationary phase. Mdes
Jm?%?‘%%?fﬁ% Eﬁéu¥8?%) I nvention The present invention

pr oMedveés for m@ﬁw npyhunisp aithedies §avs bep despritiedjigghe art. Preferably, a
hut@lz8d é?xh@ﬂ?h’a% oheor Frore @RInb acid @sidubd iStrd¥Bded O iEronCOdolirc€tBit ision-human.
Th%;&%a'n:p%%nn I?Ouagldg s Lllje? grle g@rféee Feu %I%L\E t' orp gcl,s%l? & pthu‘?learerplcally taken
fromah timpet" vegble denein: Famspolibl b e@ﬁp@@%@ﬁ@@pﬁ@tl@%mmethod of

wlhta%d &mrmhogésf@t é‘lCNgurle %zﬁm £3 %@@@, i B&mﬁ)&' Y] e,gsane 839:323-327
en recovere ro eco
(1918§)0Yﬁr130ﬁ%en65&l o%f—é% 2?‘} gﬁ§gg§,§8))o?y SEbsf V&P%ﬁ)}ﬁ r%ﬁ;on sequences

forta@oresponding stiienceudit bmmangntmar;zy tAa¢oedlrp2Il>aeJeh 'Ihnmamyd' antibodies are

chi ijlc aﬁ@o@iesv(%sss ﬁzlt NP4 ?1]:6%5’)@ Wh%elﬁsﬁn%ﬁlyfléSQQKrl a(ﬁrmtact human variable
ernentor, nore referab y, In a fernentor. turlngc

dorpait hagrbsen pubstigyied béiéhﬁ GOTEPRY ncb’@ﬁ seyense frema B?”JH‘H‘@‘T P fﬁ’}esnﬁ)}’raﬁ
hue@peuGtiedict fte §picOR Hattniamidadiesriawniie spms bypkrvaiablé kgiseresidues and

posD 1%193%% d(e %D%g Sard su? gte@ 5 g%ueﬁ?or@nlﬂg%omiq S 19£odmtl %‘ltig(i)d?es.

1 ONs ereo
enc dd¢ ehgice Pfélu'ﬁﬁ iiblstdpgansgifoth lightapdhkeavy;, © b§ Eﬁeil &mayiﬂm‘}mﬁ“md
antfbbiis \,ny ﬂﬁd}@mt&rem@mﬁgdﬂﬁi}a MecS@RY t6 the scpé’aﬂ&d g6t tnethod, the
enc 0

sequency o l?ﬁ’ dwfigllcgpm%rg% ({derﬁ éﬂt%)?]do i§ screeneg %%}nit éhe rt]:rlljllé' olgalraéy %f%n%rvn human
varfable-dexgir egshen Wk hiveh eqqoinogan s C}@Gﬂs‘y@ tapitof derod¢ni 1y thewaticemtpd as the

huﬁ{zﬁnrff‘aﬁ@&lék Ie@%ﬁ &‘Qs ?or fhglhl.’-?nam‘ie‘alahtlboéy]c (sﬁﬂa R | Joﬂﬁhkunél!)ﬁi 1Hodk €1993);
ar e € nNonoc

ing pro [onal . .

Chae Pigocl et PoLASE A} (PP ol sl e BNt i etion deived
fromAiR\ceREis@teduenaé ofa8 Huttidd nt(bedies.of a fuyticulad salggroup of light or heavy chains. The

ol i gonucl eoti de probes that are capabl e of binding

specifically to genes encodi fg the heavy and |ight

chai ns of nurine antibodies). The hybridoma cells

serve as a preferred source of such DNA. Once

i sol ated, the DNA may be placed into expression
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vectors, which are then transfornmed into the bacteri al

host cells herein to obtain the synthesis of
worRwsosmnal anti bodi es in the reconbi nant host PCEUBR05/007880

Revi ew articles on reconbi nant expression in bacteria

of DNA encoding the antibody include Skerra et al
samgffppevogihayibe psefl For perverel figferentehumanizad angbodies Emisr et Proc. Natl. Acad. Sci.
USKLIg0kBeu992); Prasa erlai., Jﬁamnollm 26150988 (1992). Met hods

gg;{:t?s:%gr@gr 1fzn:q(prgﬁt thaé?rlflgo%%? %eglgmarbﬁeg w%?rep?rel‘tlon opm fﬁmt%r foB 318 flntigen
andlother faMomble biolveica papdriive. Brickieve gy gﬂeie@cqrmgrte el a@emedu rppthgd.ihpimanized

antlf)(gd%mal@ pﬁMd%? a Enr&@etss df SnallSs ommnta{&h@&ﬁesr&%%h&H@éhcé}ﬁﬂa%mamzed
acid residues are often refer

a
prodhg RGeS IR ER Ll P! TARETE Ao (s igensiona
mm\lﬁbglcﬂ)b]hrﬁndﬂielﬁ&b Bomridulyandiziad 4nd are Carilidp® tiesssiled mlteyrt. Computer

progrgrjr’lgc el eﬁg gblte %j. olfr-l:lye%rﬂganh B@pl%&% t?lfee—anﬁsﬁ)gezl @(gshgorm%tlfgasl %tructures of

seleW@@Wm@ynoglobulm@ng—nées Ipspgction Q@hegezd;speaj@@gﬁuts analysis 02 the likely
role\dg B QEMGRR inthe fadctionDEloBIRE &ndl&wmﬁﬁﬁ%bﬂﬁ%u@w 88)the, anddykis of

res1§ues f?‘lat 1ndillgn %e gp{lﬁegf\él%rclar%bdaif 1mr§|%1 Lﬁ(irg)uﬁn tg% g(\ts anti gr Inttll;lgway, FR

resm,eewm wg:btyd ané aenpine fior Hi seeigient ane limb%lsee@ncm ® teshherdssirad antibody

chaRPbhsRO dics 8s 1(1&!3a§d affdily foNﬂe target &Méerﬁ@ A3 achiBRt eln@eneral the hypervariable
subs%antl [ | gss t

AR IR ey e S A
seq Nmefomsmﬁtha hponizéiengindsp elinismatived ufibady are eontemplated For

exa Efﬁﬁle' h%lﬁgmi%@ Eﬂtl@&gloﬁa‘-\fﬁ Snatuydd |a§tﬁl)riy}fnalj} lﬂgﬁIbn%E& @%qieﬁ%u&hrhs a Fab,
SOomne, %q%ervarla e regl on rg EGS and JOSSIb

SO SRS Ao B S AL D S g GBE i gpumotonivgat.
Alt@mail g Gid Susdntzebantitody achémity- mmmecbmibcels ma3l brean @i apgbody, such as an

¥ayyi, abl e domains, both light and heavy to be
meHgﬁﬂm ngkln t he hunanlzed antibodies is

i &t Sk oS e dreahtPgERRISiOmE: C%ecae%?haw’ﬁalymw{eﬂ fp form F(ab),
fragh@ni€ 8dati@Gs alDBBITedhdlogy /0L 16867 (1902))S ARG & @bthdr Agproach, F(ab'),

frag\cr;naelr;tls Q‘atf)llbe {Sﬂ%@&i{éct f ﬁll %88&9&&11: l'%ﬁ LlchxlerF]I Othé? ?e%l%x?dﬂgsqor the production of

rar
anthb@dyufraene@ts cdlhieei anpaseebfe & éleléed PrEpfiioRe nlaﬁth%ré@e%wef‘émt thentiody of choice
is a@inﬁl&-@lﬁﬁn Fthragrh@E (s&fv) M@Wl@@ﬂﬁ Si %t Nben ,SAICIE pldesb8A&s8). e antibody

frag(ngflt IA}%ay é{soa'gre V@lﬁear gniibod Té Egéegf%&bltﬂggi P% gg)s§ éh @ uchbhne antibody

ﬁ%ahmsawywﬂwmw$%QﬂcOrmﬂﬁéﬁc901 (1987)). Anot her nethod
US € BisBecR hitib6dids@fe ahfLoMTRWRF llr’avé ﬁmu%@péaﬁwnyse& af £2Bwb Biferent

CONSensus nce._ of al
coiRs AP A SCOBEr STBotst TrY LS oo Rt i e sSheaasi
Bispacaicemibodies wanbe pepaisios fufldamgth entibodids odanfibady &apmehts (van FaB'H bispecific
anti@&ﬂésp Oﬁleﬁﬁn 8@9&&@3{%@& vﬁ'lous anago@§3 chailh@&r can B%Q)ﬁéjcha1§c(')ne hU§ chain can

89: 428 ; Presta et al . I'mmunol ., 151
be%@©§€§FYHW¥ is further |nportant that antibodies be
huMainZ eghroathith prodiciap blbpadfiﬁ@fntlﬂmd@h a afkserific inynuﬁlmﬂheblh ¢ prepared by

1ntr0(pulg:]mgmg) ?nﬁscti ccgltﬂ}\?/f seglﬁ}{cgg gx@édﬁlg Iﬁ ng c%#nglﬁ)sqn g%gs'i Blﬁ(ﬁl‘g d-gﬁ)lam fused

accord
to munlawpgl@lzyllahﬂaym@p gapstapt éOHﬁliméB(‘_alplé:a lablyngél hfgptd:é@ggm(brfg site; a second

fusidR &mpsibiss &Ecoﬁ&lﬁn&@r d@ﬂilﬁlfuse‘a%&ﬂﬁ@:ﬁ)gﬁmﬂin H@W €HdiS constant domain
seqﬁreglgegr?t Bllég P%ﬁ I‘% rbéﬁlln%‘ 1t(e oag acl:n:i]l%mlﬁlgo {c])gu Iﬁéﬁ cham regpectlvoly a'{“he host

AR HURETE
cell§ e éhen diltmedi®iae wakpréssire/AN saberkds o mvﬁd@l asmatrlle ot @rmeipiiotyimer
con@p\l@ihé tﬂcbf it f@sﬂﬂ c@\faﬁ‘sntfquéd hth a §forld tﬁﬁﬁ)ﬁ u§1kllldolg1@tglhh f‘ght aﬁm palr, (ii) a

Comput er progranms are available t | ustr.a
het%{?fatraaaersaemavlw%%?mleﬂif Fkedreemndriar Wog&wn&}gm‘i‘%mﬁ and (iif) a
horsddm€ Editpesingtivo seblewly ¢itked anleduttabiahd fimririog| THe ulisiture of products is

sequences. | nspection of these displays pernits
analysis of the likely role 8f the residues in the
functioning of the candidate inmmnoglobulin sequence,
i.e., the analysis of residues that influence the
ability of the candidate i munoglobulin to bind its
antlgen In this vay, FR reS|dues can be selected and

Y T S - e
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Various fornms of the humani zed anti body or
affinity-matured anti body are contenpl ated. For
we@so8m92 t he humani zed anti body or affinity- mBCTOS05/007880
anti body may be an antibody fragment, such as a Fab,
that is optionally conjugated with one or nore
remp\gd §em iha gellegitne 4nd Yheheterofrighyis @Q}at@m]'tm aghegproducts. This approach is
dlschdae?iulnw@@moh@at For fufthl QbR ye%érmng Bmmhygmmdzee 6be Ao ek AP Suresh

or fflnt tured a ody may be an intact
lE BeR LLH0 Q':?tg& lgd antibody. Fab'-SH

f r agmalrdtng tocaagthdp eppriactedetdripedrield.S\Rat. &d. F130.98Ehe mEiface gvaleen a pair of
annBJag? ngoﬁahés Yan$Q u&h f& @ mfagﬁlme frt g& efo% RGBS iR IR vered from

Accor di ng
fecqffé’maﬁé?“rf’é‘r‘“f% B Referrrd lrstf(ffaf? C)’IQPIF?%@‘WF\% @ﬂeg% ¢ 6 et gantvody
con€thrit ﬂiﬁﬁalny I thi® mbm@;c ot mad kmdlasinoaal bidecdhitisfroa theGhtadice of the first

am%edfy: I[l‘@)iﬁ&lllle are re%acFé ft?h Igrr gr(gfd(:t I O (égf try%rsllt «Ia %’ %g%@&&}%&% Elsatory
"cagiyorf FQ?E‘WFIS)I simjlgs Slaﬁntp Itﬂg(}ﬁ%? S’éf cheinG) eecrpated an i ggrface ofthy s§cond
antibfly o R trepla8@ £ Mdge GfRb B skfe Lins whéh §ﬂa11531€btnes (M@ Salanine or threonine).

I R
suchhs@omédihers. No. 5, 641, 870. Such |inear anti body

fr aQEEéEitf e aWdl&%cM&pﬁﬂdeé J)rohe%rfocpdy%tg'céntlbdales For example, one of the
Bi specific anti bodi es are, antibodi ndl

ant@?ﬂé?é rrthectietefoguggy cag be poupled to pYig™ die &frt% % SF%&B% guies hat, for
exalmjie rpdnakdpoddd ®pegt fintinasysteb odls ®Imwaned bélla (U.8.¢at No 4,676,980), and for
trea%enI %WInfegtwnt(%%m@kO t\k}S 9@%@739&9&3? b§b89)BIH%£I%anj 4te antibodies
bodi es can be prepared as full-length antib éles
mabl?e n@ﬂqf SHE asy ep?vgglﬁré FRoss- l?@n@meth@i aSﬁltz)b? cms%lﬁ)é@g fpgepts are well known in
the @i tahdx@EdiRBed, fINRSRPISTRYU. D PataNo. #1634,930.2100§ witted hu@ibs: of cross-linking
tect%?tu'estdy chai ns or.can be one chain. One heavy chain-
tah be conpetent by itself. In one approach to )
pr oderbiiaugs 9F eepaeting pispesifie Pfﬁb‘?ﬁli'eégom antippdy Hragpemis have also been described
in théméiﬂﬂ@dfkbeédaﬂplb DispdcBRAktBDOiIRYan Habfepdiiédﬁislﬂgcﬂeﬂﬁfcﬂ lialkaB3® Hrennan et al.,

&%? %%?8%8% Cri eas rgcrc]z Od\livjlgse al{ltfa(‘!t :En%l%odfle%l %rle grrg) eglg&]gﬁ)l c?éaoeg to

gen@ﬁ@‘l‘*ﬁéb SAkHenGO mﬁets@ﬁignﬁﬂm BdB&IGL BE §1€sehdﬂ Q)kﬂhdﬂ@thﬁ)l complexin g agent
| i ght -chal n bindi site; a second fusion conprising a

sodiacgeitefi whﬁfgw@@h%rhwlsraa%%ve@t@ﬂ%ﬁolmﬁmwda fpatign. The Fab

fra );eneﬂatad fe GONBhRRE tsl mmitrﬂbemqu EmNIR dérﬂhtafbsﬂ iR ofthe Fab'-TNB

der}th ﬁ is tgn?]narlec%nve Q 0 qu IF . ro’l by rfrcﬁlctloﬁ Wilt e&{g%ﬂmg]'ﬂxd is mixed with an

respec
equindldr gmeut o the asheItF@b @k@rdewuteh@fome @mm%@@dv -oThs biseraifie

antﬁocﬁés)ﬁoﬁﬁc@d &E bd hspd B agbﬂfs ?Jr ak Edldai?\re nﬁﬂ&ﬁlfzhtﬁin REenkzyisf i st
fusiaon .cova

fus IAgﬁ 19%]&% g I—k)%%ﬁxqeﬁts fan B%%lre&th/ é?Cﬂvebeg ?er E colz)and chemically coupled to
forinets@mcﬁt etiibaiine (Shelalypr ¢/s . figp. Megh. 1I6\2AT-824 (119392]) i nked second
fuskQsk M[&Q&&&Mlhgadd |1sgﬁi.tlng(l‘)ﬂ§écﬁlc Qxﬂﬂb&ﬁl fraéf%ts@iréc'ﬂ% fréin

honodi mer conpri sing two_coval ent| ecu
recppbrpapl 4t P ARaiTn ARG Kol blf?F%%ﬁP&Pbg’gﬁe%*Pé?Pamﬁduced
umﬁgrlamne h@eﬁekdmemy let arr B Inamaolt, IM8: haV-@5581(r992Me ' The Budisoipatreeptides
from t osgaE 3}%80 eins gl%g Eof‘c ee%{')“ gl‘tlgfg Bf t@@?l@feﬂgﬁc g?t%)%(?l%%? Egle fusion. The
anttbp@wemdﬁm@s aaﬁlteiil%ﬁesbﬁt thg higgegegiqnge fowk’aﬁpﬁrnéfs ang| fheg goxigtized; jo form the

antMEJyh@t@r%dﬁn@rs EnZyhamoa 9h also bukilized 3 tHe 1;9)8&)1% AarDbd Hogodiers. The

'dliﬁﬁg} ng@?ﬁ%: %%[t‘x%%ﬁﬂl%?%%l IPrr]ochiVaﬁ Aca@ Sﬁl b@A 96.0601%% %4%%@%93) has

probxdecmngltmeveenbcltamsm|nmk12$bmpheﬁcae¢h9éwﬁaag@t&aff he fragments comprise a
heterodlmers that are r fra el .
el P P A GBI Ghh TgTS OO88 Cbid of RS s to

part of the CH3 donain of an antibody constant donaln
In this nethod, one or nore $hall amino acid side
chai ns fron1the interface of the first anti body

nol ecul e are replaced with |arger side chains (e.g.
tyrosine or tryptophan). Conpensatory "cavities" of
|dent|cal or S|n1lar size to the Iarge S|de chaln(s)

o o T Y 1 Y o "
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This provides a nmechanismfor increasing the yield of
t he heterodi ner over other unwanted end-products such
W@3005081802 mer s. Bi specific anti bodi es i ncl ude PCT/US2005/007880
cross-1linked or "heteroconjugate" antibodies. For
exanpl e, one of the antibodies in the heteroconjugate
shogt snpllpw P%W@Fté’épntt@ tay dahaims o thesage Hain. tAocobiingtyi the VPusd WV, domains of
anti bodi es have, for exanple, been proposed to target
onej g fpEediaPEBYifhshe complaWERARE YL @6 MisiofiinsSf arddier fraldpent, thereby

oyl é%é@%@ Va0 557 R bbby S Rl e e o

singgh¢hpip Ey SE‘Q dw hpealsehera r@PSﬁtq‘igﬁGWW el rivimuaelt, 152: 5368 (1994)).
cr 0gﬁuﬂodl&mlﬂﬂ@o@ﬁdﬁ%vale&&iésta@h%bﬁenﬁﬂa@éasFrgr Nale ﬁ%l@ggm antibodies can

in.t nd are dlsclosed
beprgpareg\ﬁj ,teta?%—%ag— %65993,3676 980, along wt h a
nundy eqlelmblderrobeléesIenqqkmm@bmemhmaque pl@alatbyiiaset§ @fmethods known

in tlgz%ﬂeﬁ“@gé RGhobd iSRKE, thl £o RNThRAH, g&atfoﬁ ﬁ%@ﬁ&rb@%@l}(ee (1n the Sase of
ments have. al so been describ

na“riaa‘# %%%‘ﬁ%rlem HISHRUEICE YaEauH Of %%Paraefe by argoeeleatrdewﬁeed (ot site
diregred) myytagdnesisi BEH mbthgaheaig@r calietdiaspetis &l an cADGk pBfad va&A8 or a non-

varlgf;lfv&s’ggﬁ,@heg SGhddpe a procedure wherein intact
ant] bodi es are proteolytically cleaved to generate

F( al mppberdesighieiemedifyrtheantibqdy affhesinteation mith resngerdecdfeptor furtption, e.g., so
as tmnﬁm&erﬁﬁtortbhﬂmgli TH’H iy b€ EHP@L&)EB' &roﬁt@iﬁ@&na $OHbrs Bhino acid

i. t i C nd rev
sub SR Fonlt R B i ool b B S e R R Y et ray e
intreaged frethedkts regios, ttlﬂh@m awmgertrrel@mtdr;ulﬁrlﬂ tond formeberiz tétregion.

( TNB) 1n&l&l§d tHﬁJeﬂuHﬂrSlf h@éﬁth@&rtlﬁ)(ﬂ@ o%@*ﬂ!iy J&EOQQ ra's%’l@itgé I\égeﬁtof ﬁndmg
reducti on wt

e P G i i S et el iAot 2977 o coampe,

As @?ﬁmmn tb¢ tehy ealvghleqreptﬁalbh@ﬁﬁl’dﬁme réferaitoiaw epitbi@ off e Fe defien of an IeG

ol RREE RN O000 1S B SPESIh A LS5 it
TG infsIaN. I | zation of enzymes Addi tionally, Fab'-SH

fr recover mE. coli and

BB B B8 SO Bl T O )y
11nkr{dgh aqe@f)zyvaggty af non groteﬁgqgous mmners 1 Z 5pol3@tb?le®%5/cc(l,];98'ﬂ1)obylene glycol,
poly¥aalkQILkSs, B%Bélym p&%hyﬂﬁé‘g‘lﬁgl AphigpRp) ek g LI Speci fic
B. ntJbo fr o] from reconbi nant cel

: i bed. For exanpl e,

bi shhe bétérplogoasyiuribio ehlde(e ghelingA m@emnmlmdmneﬂnabm ifbgrtddensca Ilaphcable

vectgﬂ R r&s&rﬁﬁ%%‘l ¥ uﬁier tﬁé contrlol o} M% gro Jer4 %’Ian% §C%Erslaise avaalable for

| euci ne z | romt
this é‘tﬁr?% PSR of g SPeForgige et et o obhe Riist aid o be
inseihidfirft@the vectosant ihb patticbr Bt gietoee fratSioniRd W-Eii'lﬂie Gddfof kEaelyvector contains

vanJEIQEGB%ﬁEﬁ‘tE de gxrdﬁxﬁ e ﬁjxg gaglgcu%} otsth:gll I\{vﬂlfthn 1ch 1t 1 tltb[) Eg{&{'}amg on the

nmnoners a en r oxl I Ze
partipilar &P, ofi gty te veorpricamppgeriEancEati mallu%blb are ertt ihimtfzie@l ofiegyr mpfeef the

follopzh@ddbi‘gﬁ:hl@ﬁluéglf:e arﬂrtrigl%g@hépﬂilﬁtﬁl_b@l ;jdnBErr nore ﬁlmﬁ‘elr gé%%sapﬁgﬁﬂcl)\tg zlmd a
escribed by i nger et a roc t
“a“SE\cP‘?lange“%°frj§%e "G0: 6444- 6448 (1993) has provided an

al tleemereli RiesmiveicHentoiining repliak rrigoisiobp@ends thatartebediyom species

comﬂjaﬁﬂ. RN ShostkBiBart § RO nSHEONR £ 88 1Rstl) eﬁlg yec&bpﬁrhlﬂanly carries a
abl e VJJ) connected to a |

“”Ph%{i"f S:%P%W%loaﬁﬁrafr‘f‘ é?ﬁ’ﬂ)‘ ngs that arq Gapadle of H%r‘t‘d“i'gé’hf"@%lﬁ glqctiqndn
transérhawelfsa Foriexegnplel. weitin tybhﬂlytnmfaﬁmmmng;pmzzt 2] ﬁlaﬁrﬂrﬂf&rlved from an E.

coli %E@és %ee, Ag Cﬁ’(;lg%rré%l y ente Iober(l_bﬁ&d F}%ﬂ‘atzﬁ Qonglnﬁ%ﬁnes for a{nglcﬂlm\?ﬂd

ragment “are force
tetfa%rﬁld]erﬁm%ﬁardﬁ@s BPVids 62 ereanﬁ foa ifansifiting trakséqrmdsheeliso Thd magmz
two antigen-binding sites. Another strategy for naking
bi speci fic anti body fragnenif by the use of
single-chain Fv (sFv) dinmers” has al so been reported
(Gruber etal, J. Inmmunol., 152: 5368 (1994)).
Antibodies with more than two val encies are
contenpl ated. For exanple, trispecific antibodies can
be prepared (Tutt et aI J. Innunol., 147 60 (1991))

oy
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in the art. These nethods include, but are not limted

to, isolation froma natural source (in the case of
W@ a40a/08ds8hy occurring am no aci d sequence vari aprCEUSI05/007880

preparation by oligonucleotide-nediated (or

si tedirected) nutagenesis, PCR nutagenesis, or ,
plaizla@%«tﬂteéb%v%@@%ﬁ%%whw alsp SASTRID] GOptaipy, ernjapectified sronfpip, PEmoters
tha@afIE L¥Ibly &BlE 368 h&sk PRex@fessidl ©f POdel M hdger gdnts. MY be

desi,. bI S m.‘t%lfél the anti body of the invention wth

r espetts s 'unction, e.g., so as to enhance

Fc Taciebt encodiigiei notypeptite of mppgp}?t hewsingial besxergsserymnot only directly, but also
as 4 idnQHH GhdREr QNBerfBitie, BREEL %@&M @Qﬁedce%yaﬁér bswebtfaeﬁavtngta Specific

an Fc region the anti ternatjvel

cleaypggists 36HxsNrtvmlﬂei/%f#@.%rerp@w%’a‘ée( 4y ehad el B b A
confipamenidf the @gﬂtcm,m; it tnhyetsealpyrt ad th@Myn@tlﬂﬁtﬂm’dﬁlE NA tight & ifsfried ato the
Ep nge%a r pﬁ%lmrgegumcg FoEgd @Bud Jbnk MG sf@&gm;en ndRIcHa Gie,
e antli 3 one may I ncorporate
cleaygd Wé‘@@“ﬁlé@éﬁﬂsﬁpy e st ‘iﬁ‘{j epitope into the anti body
(es pacplr@bﬂygﬁc abkt &l thirad yotfrdrca@me md)proasss e sgikd dv @ dukiaiyotld. pSlypeptide

mgn,a?seﬂuende t§9 éZIZ%qggn%%s g%qmedeoﬁ/ aATS'okM?o%g 51Fna[ s%é]t{%hce shlgcted fomxample

from @e(g@pﬁcogﬁst]pg]@f tlps@lkp]gg Ipmqpl*@faseawmpyélgaqqdp@ eljedt- stable enterotoxin II
leade®. 9. ,109G, 1g& , 1gG, or IgG) that is responsible

for .increa Ehecln vivo serumhal f-1ife of the I1gG

nol é@—é—%ﬁ‘?@%—wl 0 ions of the antibody are

c onEeprphian wdoly eiainrs, nufleje acadkaqnoice that dnableg fhie ivésted (p repdigateje one or
mo}e sa&:?eq th@ce@m &ubf secﬁle%@sr zirce\;/éﬂ k(ﬁf)wrnt@pa \Qﬁé& ﬁ"bﬁ@éﬁ@% origin of replication

o BB eirdje PRy e RS CrBreBe Py RS E ot "
pol yig Selebtion Gegd Goopbnegtnd pol ypr opyl ene gl ycol . B.
I ns %gqgrésQlGn &Etoxl\lg&lkr%ﬁ}pcoﬁ%hg sél&ﬁ& g@neRﬁﬂ)l térﬁaﬂl sgeyﬁfétngagke;r I91(1"113 gene

het er ol ogous nucl ei'c .acid % genom c. DNA)
encpdes & BTPF‘QBF%?SSW 1 £08 e SViYah prT °d“}f ﬁ‘la‘ilsff’éfﬁ?déwﬁ} éeé]f g WH igya seléctive culture
me@Xp. B&Ste0dnot lﬂantfhﬁwEwﬁlCtﬁé Vectdfdetining) the eotidh @bne 0ill Bot survive in the

cult?l}éI rr‘e@imne TR % &L mmﬁé?ﬂsé?%&&%rgﬁl%e%%r%u@ﬁqﬁkérsaap IthﬁlzgcpJnd El({f'liﬂ&i by this

invirspb D is%qcyon@ﬁnee oS i ot (RSO fo SRAMEPIgSs Bt oxin,
gl ﬂﬁ[ﬁcﬁﬁlﬁ @ednfytia, nidiRrakes tod fetr@fding, 9 c@@fldnettalatrofh@Sikfici@tits other than
those caltsgd th;thaé %efsé%lcegg 918 geneg cnnéa%er(s) ég SIH)P %‘rci:tl{]cal\/rluiig]lergs not available from
rpréqueéla | eagr. thegene erseding Wltimn%me@ﬁie ifar Bfl%”lc onpati bl e.
Dependiagpos: atstl&:tl&%cﬁeirrfé Wides 4 df@g&o ﬁesﬂk@ﬁ\tth oftaMEst ¥EC InQfis case, those
ce]%ﬁ] Onents enera

SGrmpruRgror e BT GG o e PR AR g
drug resighnge @fd tue pirvicdle soegtionrgmer. Hxammeswhkiedomirantasectien use the drugs
ne&{yaﬂpstoﬁtﬁem %ﬂ LBEARGS, dehde! DA @m)r}@cb@&oﬁ@gmqmmgan P,

géner al vectors contajning replicon and
Scighonarol 2 DROn SO RAn QHETTS Bl s ALY 8 1989). The ties
exa@PRPEtdnb@e whiildy bhhi@iahgesds undet dukayosic cmed td e resigaice Ohe
i t. loi Y, i .
o g 6t DRI A SR S IBLL N, B3R
ar e%&é@@w@éﬂéw di ng phenotypic selection in
tramsd &bﬂéﬁﬁi’n ¢&lol for pr&ﬁlbmgﬁham}}peptld&f ift€rbst con@int ¥ it&bdd prafmoter that is
rec%%lfzedsbg%g goFl‘z eagéJ 1(; gpeegablc})f %ﬁeg go ﬂé?ol]uplsllg ?cr;ge nco renrg th\égq fe{)tgle oégter%st
Promgrﬂl)lyable [PBRE ¥#th Egnki éﬂSh sncyémté%befadﬁctaamlacd lhdtgspypramefer systems
(CIIaﬁgt & BC Y&l B 5 rs@§¢1§is§t%@dda@dazt M&e %p\sw@@y aﬁfyarmaaa romoter
for identifyin _Lransfor he pB

Sy (G bt ML DRGOHE §  Cphb g nea S g g b 4y pytoten o
try@ephnatrpiSpronker sysSteGhefidel Hudldc SAcdstRas.18: 4057 QIR erdsER IAT6) and hybrid
can be used by the E. coli host for expression of the
sel ect abl e mar ker genes. (|)f%|gnal Sequence Conponent
The DNA encodi ng the pol ypeptide of interest herein
may be expressed not only directly, but also as a
fusion with anot her pol ypeptide, preferably a signa
sequence or other polypeptide having a specific
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cl eavage site at the N-term nus of the mature

pol ypeptide. In general, the signal sequence nay be a
wa@eopposmsnt of the vector, or it may be a part PET/URM05/007880

pol ypepti de-encoding DNA that is inserted into the

vector. The heterol ogous signal sequence sel ecte
DrowpiEz i Bdheg P (folory gebganc Al A5 Sgi B34 80:d- 2% i<19%3>> However,
othé@ [kganadaktddil pRonsoita@rad sujpd Pt maasec)leobye sequenchifate leel gubliskeay thereby
enagl gagélgegtwﬁﬁcer og?rglvgt% I11 e th al é)?il%oe::ﬂ?ogmr %%@agﬂe{%t%ae 1gt|erest gﬁlebenhst et
al. s!eléq 3&36%(1990hersing lipherh orsé@@@n@ @P}Pls a@mmﬁdtr@tr@@n I5ijesa

p ro k@febﬁeﬁyl the [RorAIRRAbmSSIUBRESis alslﬁdhﬁistesdmo{em e. Q%@mllﬁctlvated by an

mte rou nsstln f the lin
1nd16:g1ﬁ a%en q C(ﬁlggl IP (sTcg ’35 peBPIas d)gosglfaéebqe%et a} gelnp 5:? EI‘PP%CI%I% promoters
herdiaele gkalifd ph))SpﬁItasg pmgér, Rept promdterom tEGhpomenat

EXP b 5iSiQ for \4&% QAkteride %ﬂé J‘so%er{é}éﬁ} &Jnﬁm%fshﬂe PRGNS D. ) sequence
t hat enabl e he vector to replicate in one Or nore

opezahly iplied §p tilf-‘d%WA grepding, thesa’mpg@@& Biveeels Thy REoqypsr panb iR ver diom the
bacgrial &jukoe DAy rd@ﬁl@ﬂicerehzame dibsti@randjinsertaf intd €8 lvéctod tdn@hink FH@ [@esired
nhhe plasmd pBR322 is suitable for nost Gram negative
acterla such as E coli. (m Selection Gene Conponent
& 5 penddmalviisaf¥eciars v contain a sel ection gene,
al s QorIs@t[cHﬁﬁbf é‘ult‘élﬁé @GR BRI Edr mold Uf the M@ll%@@ﬂ%ﬁen& employs
n cess

stan{aarg 1eI ion tgc%alqlh a]{ éiate qliasrmjas orWAthragments vé\{/ytetallorﬁd,[ and re—hgated in the

FHRE Fown inca se
forfpréﬁiﬁtﬁlmgehlﬁst@theellaﬂnsdsm@lvqudr ansf or med W|th t he vector

CONE&iafiiRE td PAerirsebeset sb@@ncgﬁﬁ] gaml&slcomﬁctea UheMightBn kiktdr&¥&ire used to

varfPgh EFIR BT 1 (A% O e S e e

B AR By o seeed
by guipicglin eyvedradyrlom resifiynoe whdre applopetel Bhasngdsfem thargod@mants are prepared,

ana@lEe@%? %e&ﬁctfoﬂ @Jdoi(u@])aas@ @E«Isﬁfn Jn@;%f s%(ﬁu@ﬁl:@@b} th xﬁé?ﬁo'd Q{? Qﬁléep & aPProc. Natl.
ot her__toxi ns neonycin,

Aot ohalin 8557 Bomp Pians fial Nofic At A0 1981, or b the
methaod Magyohi: al., §efhbdsieBreiedonnt 43e499t(1980). t hose caused by

c. $lEiR L RSEREEBliol B QenRt | ¢ marker(s), or (c) supply
critrcal nutrients not available from conpl ex nedia,

e. gF, cof fsts §eRle esrParsRit HEFISEOTSIRIFTFARPIFSHEdS HeeBinglige £ coli W3110
(ATBwBtﬂ),E ieoe a0l 3e,44d), B caid, edltB. edli 3SI0MEEECAB1,537F E%esa examples
are g]ﬁ&&ti&e?at {hgrﬁergr[ O\Mupcm cells%f %F hg gbol/e ménponeg]s Emgr%%%ﬁaﬂso be

0ose ce are success tran orne
empiqyed withe S%linahfé'ﬁ ﬂia?wféh@s‘efthefrw%éo epnigBlallprsisbd refaimum genotype
reqlﬁl@m headid.i BQoMl Etﬂlgl w:aso sh @ﬂaféﬁe@aﬂntﬁlhluﬁ b&ckhisY it 4@ cbBon host strain for

recom%max{c#l\&n r(r;de g fe rmentatlons §§ tar%n% {1) ms{] %qf/b“feg l&s.ep%}ellt Igsts,

gs neony hérh
alor)gp‘pﬂh.the@ewe'lypes afe mcll@@ﬁﬂ @1981@)9910W nycophenolic acid
(Mul ligan et al, Science 209: 1422 (1980)), or

SuMy 1 ONMYCI T [ SUQUCEeikypddl , NOI . Celf. Brof.. 5. 410-413
(1985)). The three exarrpl es gi ven above enpl oy

WiHaet eri al gpFxEsF landér INduwkaryli i ¢ control to convey

resistance ' omycin
1A% genet i cin) Aﬂ%‘érﬁ‘?w’iﬁscophenol ic acid), hygr orry0| n,

opk espectivel yAﬂmw(thnAﬁpjmt e COMponent Te EXpresSion
vector for producing the pol ypeptide of interest

274dnt ai ns a pytiddobel) promot 8515 (dnglt-lac)$6% ecogni zed by E.

i i cid
27§6ﬁcodi ng the %643(’;‘-/5@fi?Oééng(“”ﬁﬁfaéﬂé%¥ff3 PP b RTEPE)

77801 tabt e TO[a AIAGAMRA) PrhoEAEBQiz F ruaﬁ@pt;srb@%mekawsnﬂA(nmpc fepE)
bet a-1 act anpSe and [ actose pronpter systens (Ch

3324, Nat ur e, | A7 (A3 pi18dB Yl Seopld@lnpefepRldegPNetnBI €,

281: 544 (1079} _ the

(Quzman et al, J. Bacterid. , 174: 7716-7728 (1992)),

al kal i ne phosphatase, t he T73pronDter a tryptophan
(trp) pronoter system (CGoeddel, Nucleic Acids Res., 8:
4057 (1980) and EP 36, 776) and hybridpronoters such as
the tac pronoter (deBoer et al, Proc. Natl. Acad. Sci.
USA. 80: 21-25 (1983)). However,
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ot her known bacterial pronoters are suitable. Their
nucl eoti de sequences have been published, thereby
wenablos1sg2 a skilled worker operably to |igate PEEIS1005/007880

DNA encodi ng the pol ypeptide of interest (Siebenlist
CeH—20- 269 (1980)) using linkers or adaptors

3?%) suppl y a Z‘F@é@ﬁ’i‘h&o‘d ‘A&Jf @fggtl?‘é‘ﬁ”ﬂ’f ¢gPpfaRdbGh| v,

anl avod ﬁ{‘lllf‘l hle hr oot er

apsg P one < [ ”A“‘Amé@tpﬂv‘%%%?aﬁy”%ﬁMP AR g bAmicTerE)

mditTon \ et
E}referred sl AJWA G C)Ip 4 AeAEng% té sR¥LgmpT Mrupc-fepE) ilvG+

4388 kal i ne phpshhabase ppsANNDS @FgF- 1&3)11%9Eﬁﬁd@ﬁﬂn@&n@%mpp&nmpc -fepE)
t he T7 pronpi(exn?) iPconppEws for use 1 n bacterial

4Bgstens al sp\lyandned)l (reCday @b prdeghi i emmBRalnfR& (Afp LfPEVING +
sequence operably linked to the DNA encoding the

45Bol ypept i de|Afhudi (hoetieeteF- 1aEe9 pirotreke omp BA(nbec-feioned

_fromthe baptef{¥W) source DNA hy restriction enzyne

45Kl gesti on afffAdAert) sersh-freiBo e deaBdd orpEdnted i gGhe
desi red DNAPHRII08sHetA¢Eti on and Anal ysis of Vectors
Construction of suitable vectors containing one or

Slfibre of the|MbdvertioarklicetimponhditAsefgl oys standard

Ligation tethniques. lsolated plasmds or DNA

fragpents are cl eaved, tailored, and re-|Ii gated in the

f or fseiRSRHr Poinigmmedintat ia meles iR 3PHS des- PEJUDSelpt NogF304,472) and
35Eg fedpytsdnsout ©mpeoatdre-felistad ESl@Q isolae Gtoeing ®&tet tAan7BHMAL Sdditional suitable

t d.t
straﬁ?%‘cﬁés £ g(?l{%?rgin h&vh@ iile! %H (i al_gpn%é)goZe%%e%k%efleﬁgg?Paé No. 4,946,783

issugd pugpst &4 19%) ns, and successful transformants are
sel El(bh@dﬂbb(}imaﬁ,mhdﬂ kdli Hdst @&l duPlohAGYGild tR Wit %S&E@@ &8 reference to the

glpi“%lﬁg ?ucﬁ‘gsgir} R OII‘ 1986%81616 1nat§ee%1{dIS%eIée; %:l)%nlhgsug%é)% gg(? éegl%t?lgr%mt?odlement the
E. calr ’g@fsc\?lll eployedis thfi tysee‘qt!pewe@dto low/in telfrcenpeett khe dhadf geia irgpartref@ted
embalilment % 7502 colﬂ@leﬁmerﬁﬁﬂ:ﬂrom&bal PrbA\In Zrﬂiﬂim%ﬁg"@@ére@ éﬁ%d&éﬁzﬁe) E. coli is

cI eic Ac s_Res

t :
deﬁ01ent Bl cﬁr%ﬁgs%meltgﬁvg" ah (g?ﬁlaé{? | ] In al\?éo(rmafgnqdﬁmbodlment e E. coliis
deﬁEFPZ ylwbdomgeymalaw 3@9 clrai8@@al picA, tBehop Gichomosamel ugp. The most preferred

suchith@4s k. Q‘BMRJSJ 1943313@& @tthegéllolty%es%f WEIQA Ar%QQeﬁtu%hééﬂ)i \tlqu)? e é@ﬁsed

tal hosts for expression | asm erern i1 nc
he eyl oo ST 2o col bt e gl o AlpEempetnt s, i
thosg that4ubGipt deficiencio IchroﬁosomﬂdlpE Sigiriy, 2 hsed ﬁeré1AT@ﬁ21 @ﬂa \ﬁﬁﬂaspect to phoA”
refers RES %ol%?rmﬂlit%% ]p%‘/ﬁ- o'r Llloﬂ%%lfg%{ek)ogﬂs 1%t Egge tlliat' € n(%t deerent 1r9

Mut ant cells of any of ve-méntione
chroosogalplodnpl oyed as the starting hosts that are then

f urTHaetrainaf thik Belention BGIHE piotucat bykﬁ@ﬁbsoﬁlhl@ntégrzﬁbmfmﬂe parental strain or
Othegggh?éér(e? grgqugg? thed ftq?{{he %%Examale Sobeli strain W81 10 is a

pre eca "I's a common host
st rge ﬁ“°feé?ra‘”ﬂ é‘%?@‘f'ﬁﬁ thenelypepkide ipmeseiertinto thethpse et Breferably, this is

accompRdRd l@&alﬁfonﬁﬁlgﬂfhé hcﬁg:eifs WlﬁhQﬂd ab@@-ﬁ&s@nﬂe@e;@ﬁ:séﬂﬁ@gctcﬁssand culturing in
host s are 1 nclude

enot
COH\%I?UO{I% 3u ien diaﬁlénga}gﬁ ag%mpgla ?Oé Hﬁd'g mgrtfg Vp ‘21_\13 PR Predi at es
in Mﬁomgtlmm@nsnntt})@@&g ONAgintp aiRotBistolso Bat tRRADNA Mleeplicable, either as
an eﬁra@@&noggn%) eléﬂbqt §5ﬁm&@s§ﬁ9ﬂk%ﬁ oﬁ%endmg on the host %ell used

erature-resi stant colony i sol ate

“a“if‘m 105 35 ggne using standerd echgiquas a@mpf‘ﬁbﬁoéucéfglél ﬁheucglmtnn ereaEnent
emplogihg caktumahlarideaas Idékgrllieh & sBatibieN32 of SankbRdoR SAH. QMQE@Iaﬁ@l&ﬁl(gs A

Lab(%t&g; ivlgﬁxgld(NlavO YH‘k% dP m% ﬁ:ki??% ﬂab%a% cy ﬁess 13@? ?sd(geila\elragly used Z)r

. I'n one
prokgmﬂc éei}]égr qther Wﬂq tﬂatpw S\Hpsfahthl et pvall bartigss. oknofher meghoe foemaeformation

employ’s pbi?ﬁh}@én&él—ly(@ﬁljﬁsosdd QfrcdBd ﬁ’(%ﬁl?n:g aﬁ’Hl‘ Minsr, ﬁ?{l}él&A@dgtReé Re138%
n anotner

as
a5 B PeE peindhe 0 %*f*ﬁ&lguh TR ISP s wil d
type with respect to or in tference to the phoA gene.
In a preferred enbodinent, the E. coli is deficient in
chronmosomal phoA. I n another preferred enbodi nent, the
E. coli is
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deficient in chromosomal gl pT and in chronbosomal phoA.

In a nore preferred enbodinent, the E. coli is
waledososmsnt i n chronmosomal gl pT and i n chr onosoPEl/URT0HP07880

but not in chronosomal ugp. The nost preferred such

nmutant E. coli host is 43F6 or 613, the genotypes of
D. Gipltuging € Sgfven in the above table. As used herein,

"W [Edcoti ygiie usail torprcrde@rﬂeq)t)lypepuglopfﬁierestefeem&rerdqh duitabeQheldia as described

T+ or ent cel

gener%%; iR S% chokg{ag s%pﬂ?l :lglg:fclulct:ugen Pdlflfogxpg ! os n%mperatqreg a.rr,x? the like, are those
pregptmywaadwg/th thg §ostjeel eldsise &ir pxpressigng 29d tWllhe apgateht tp thg prémtmlt grilled
artigOA" refers to E. coli hosts that are phoA+ or phoA

co tent ce not defi ci ent

e DSl S g s P aRumone fhG FavaRbe geapae swh s
a glpreontbiopidtene. -@irhagipsopekphan el bitd- gyrephosihate,pad @prcally glycerol-2-
pho§1§h51@ afl/ P gly&wi@fphasaﬁ!a NG Rurink 9,9}1 thiQipfgk: IL hosg fﬁa@z or a@e;&mn,tor,

es bel ow, The nucl'eic acid encoding t
pre‘ﬁb&f}v '3 éeﬁ‘l’?nf?é l§ P?l}ﬁ@gtfdf ésdJrelfeﬁ%b&y rf:q?éercﬁl&g)fn t)&eay‘oglasm perlplasm, or culture

mediiebiBhedollsy, this is acconplished by transform ng the
h OS &n tﬁ I'LC%SS\A% f}l@ IIIR’QI%O@ YQ@S!(QI ?8’1‘& th)Eg: agié Q&[n%gélll 8 Qn %?SE gf ﬁe
uring I n conventional nutrient m)ycP J
°“1%l§nga?ffbr féweuveaﬂéef?r&ly TPFEWION Aghe Tyeleig aaid hseias Yirle Al densyy is still
incrbfist@ ST10¢ dambd a@&bnﬁfﬁs’i&BbyI |ttt iduEHA@h v thEPOmbtEL vAth AR afr6tRiate Siducer or

1ndu01rigcor%tlonpe?or% owfhce sI i cabl e, either as an.
ronosomna At or by chronosomal integrant.

De p&hriadgatoef tetresatmplasphatslinto e endiure medivrs fode muaplpysA for gaximum

pmat@fa&l dﬂﬁlb (gyp%fgt@a Q@Elﬂf &e&{w Edaté@,sm@mmgca{awpagforéaeopﬁsggﬁhm the
rea

e
congsBi GBIy P T ROSERER Gty e e e hos
cellgirgin dvimileved, bialrtheCrlbdrnsity in the breth.O¥f & pelypepthin isdGF-{ Mg e askophosphate is

gly(@%l g—p%fﬂa@%téﬂ@édb@éxteln@mg fn@@l&ﬁéﬁ dE{agﬁlsundér%%)ﬂturé c®nditjons described and
used okaryotic celis or. other cells

s D L o e R oL PSRBT By bt A e hour pe
aboiest 1001tk (exe Figr Hnsdroprefatiblpfiore aphtdyts 6 mobolgeiiday hi@lsell more preferably from

abogJ Qytg @ lrrénm i 2& stqgﬁ&g ﬁr@f@x%l% Eor%&@& 135 ﬂmee /lllO% al'}llrb% i&ably

1988 Yet anot her met
ﬁora §@%3rt° 6 Rigioleelin, &‘Ué’“’?@rf‘??é gt Eeereh et Hr?fﬁSSDhe cell Gesity e
resfiididnutsté, lag. t he Host Cells E. coli cells used to produce
t he l. suj t
med IA§9 81% P@Ee}%ﬂéegl%%x&%hﬂwg{n gfféegé?% (?Qﬁ)ﬁep%&%_r% RE%E; anc{]the ?rgangptflosrphate is
glypiel-3ouipphateantending it shidpsodugy @@FPS%@ te eqpye ik the @tlvqoarpwtbﬁuse and using
a 10111@rdcesk, he féxtl exd Jnes ergmfopﬂbkpms is)fromsaedn Wotlh nﬁdﬁ@s/ﬁtﬁﬁﬁer el 8-10 liters

(see 1@13 orei pré%erﬁb%I 1? td 1 oﬁ,]N}hour, F ﬁara%{y from aéou?S to 15

ar t I san. e curture
Huw*nSAheur t%m@samfmaléy frem ahont 10 40 f4emmms/dlwr aTlteroam ord rafglogthe

org@ﬁcﬂﬁdgﬁlﬁ{é QSRR bE AR hilledsr tRe iBdiNGRT RRBQ SRNSE for Bre Bxpression of the

cerophosphat e and/ or bet a-gl ycer ophosphat e,
Speéﬁgneégg%%’f’sﬁr?t "gl ycerol - 2- phosphate and/ or

gl yéey gher Bscepbrosipdistiggrediehte basidks aarbpm gitrngey, ahdikergqpicapb@phare sources
mat?_als%%@ hl@lujeld gisdbpr&{rlat@ cgn%énggtf&@lﬁtrodg&g gl@x(e%p Lsya n‘ﬂxttlr@ vaﬁﬁ moﬁ)l@r ingredient

ypeptide 1's preferably recovered fromt
or Wt‘l@ﬁ}%m copeler pifregshioutss effpilyan REatrRhoPhAYiRal werpat in the
culthid niefiem prigces s ©f cultliﬂn‘g stiefh) VIEuit ﬂ&gan&)pﬂcfsﬁlﬁi&l @&feraily $od@m and/or
potaﬂ%igm Sholg_%lgtg |1scejpresg1rg the 10 oEagrg%l)lr(]cy rhg @?ego Qré%noé]ﬁs&)%g‘le é gnldsg & such
factgys @Sdhm@ Oﬁsolmhntlldeexe@ﬁspd @é Aeghrophoshate erloyed. hisaatipicpngbe any
propditicn, 6 a&eriﬂﬁe@@zﬁiﬁm th&xb 8&liedh e, ﬂalﬂg@lg@ﬁ)mmfr(ﬂf abbl©:10 (one part of Pi

er Wt ropria [
o R PP COrD. GOV h i e e | p B A ae1sb 1035,
andtnives poafegyabihogbhio 3:0 el @S5, amit yot mdnepr@fuiawlymb@utrtédo Uitn ahdstill eore preferably
enpl oyed for maxi mum productjon of the polypeptide
depends on many factors, i nclPudi ng the type of
or ganophosphat e, the
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concentration of organophosphate, the type of

pol ypepti de bei ng produced, the type of pronoter, the
whoms/08mht strain enpl oyed, and the cell densiPgT/UR20051607880

broth. If the polypeptide is G-I and the

organqgphosphat e_ i e intended to
abogl P2 e 78 e Bﬁfi@?'nygh% §Pﬁhéﬂ85 %‘ﬂ@ iq frductig efiprogein expression,
andoosrahietcaserdlod ese prddedtodn prodisedegrlier. The fH i@ @@8ism niali6e any pH from
aboﬁl,ejeg dgpggﬁlgqﬁalnqmﬂgr ﬁg&mphat e is preferably from
ol es

our per about 8-10 liters (see
|:, g: If tmpromﬁgqr B abwgqc&l%qrgptep,fgﬁng@@wp ogeug, dyp@gally the cells are cultured until

a C%mmgt? egb?#l—ot{lls @Jh%é%dt A:c’ % alﬁfméir(g FgJugerg Fog?g%]ﬂ g:/erlllg £ osqb]érgcess at év%ch point

indbdBiomis imirialed &/ g by additiamel anbgbcerpbyefepietiin |o§/a hédim @mPsHent,:d )Pto induce
expf'%mf s/ ng %‘Jcoci1 'th‘?e eq%f%ééﬂ@el of fn?e?egt rate is dependent on

roc , t he resplratlon rate,
et c Whafedls, alkialwe ahoameﬁﬁserproevateeﬁﬁad?% i coligls pesd forpeoduce the polypeptide
of iy pEPk ind@ltlbrﬁareo‘ﬂmﬁéd ia Bitatlév@edrig ﬁﬁlﬂpth@:ﬁ]ﬁhﬁ’ehﬁodpﬁatase promoter can be

indvgcl)%% %Sgi%%%i%ﬁ g nera (,Jp h at 1% S!im r?]olild}n I’) gsue;ial \%g %lrgS]tT tg%%&j%g%@reco%ﬂainorganic
phogahitq dor ghe Both qﬁrheb@@eum inte aewethuffigienlydrgetth apport significant cell growth
andk Q@ RORNGSH B@Ssid o tafg@%eﬁ‘)b@bﬂs gﬁlyﬂe@hd@ Endd ﬁ&h&& lé5n&91e TAs the cells

R Gt E s FrSIeERRbn e et or et ey by apign. Frppcasin

indgdionudf sBitiesis df Bre polppep@ie mberr the iagvghnivpbdspiptedf eshanlabdy By adding, for
exaﬁiafa ucltfeeﬁQoxIs@cutilné a EHIEQJ@&E/ CQ@ Yha GS-Ehfa @ﬂi feé'ﬁa%urtfxe? Srgw{h% gthJer cell

t.he organop B ate needs to be determ ned

densiyefugh f&cfa fo 2.89 e or bighst- Blsdlargp the ﬁleer@%frné%e% ﬁhoefhatf Feat

starggpie g lefdlof Inetgetiophogbansin i pérplasm an@lmypp_eﬂhhgd’ultﬁte GeEER rdulting in an

inciTR0bAn AGLBH b@%&t Reshfgs, carbon, nitrogen, and
|norgan|c phat e sources may also be |ncluded at

E. Lconcentrations introduced al one or as a

m XGHxl’e&xlmssElbn Aok hﬁisumm@ﬁ@ﬁmp&l’tﬁre@l&, forelAnB, Sikdhvedfond northern

blo&‘ﬁ%EB ﬁ;?ﬁmnt' L e %g]%l%lgtsonroé %gﬁ{\':(’f r Bl %:fﬁafl ad §8rh9_sg1An1Li : 52015205
19 Daﬁ(tt blgfting MA@amsm PTG s@tle‘prldlzwons%eh ar} appfoRfiygabeled probe based on

the PRSI @labncdat @t popbite. &Qﬁbﬁéﬂﬁbaﬁlﬂmﬂk cRPbAA S[hddmommonly radioisotopes,
phosphate, is present, the ratio of inorganic
pariisigdp h Bt Howqyero?t@ah@pﬁee plaaeleo heepelagd. seah as usirlg biotie modified

nuc%%tldtebi%r lhél&lﬁ tlgxfl inRBQ r%l?r%@fe!g%g_ljﬁfé B{ogf?' ?Agndser%& as %w site for binding to avidin or

gano ate e

antlb?deﬁﬁdeqh@ﬁy bedabelgd pish W‘ﬁ@tﬁ“?té aﬂfﬂqe&ﬁ SHeh 2 Wé@emkdeﬁ |ﬂ|uee|scqrsn enzymes,
or tﬁeh&e aAIEernaﬁ@[}rgisﬁhgs dryg@t aal He)émﬁlB}QHfoa b@é&lon]of ngte(no n e IO art

' rt
Apo c|>r secretlorao an exglf%ssce) ePeypqa uctprﬂé)ho t c§1¥ 1Is urlﬁurgggrtjlfr Cjzndzltlopsosufﬁment for

era rang
secrgtiq) opBe gfamproq*mtr éuthcelfdélowah@udab@u temper@ure,quuttied, agd cedl dehsity

con&ﬁ&ns EHa{ ;%rnﬁ{ LE:&1ADY tHe @NOMbredves sc®cohdifions B8 thostluhdidr whPH Be cell.can
nost. preferably about

LN R A Bhongtpype el
conprpnaasts lamm,er aruck kinpwisto feseckifi@isn &k kow nore product to be

F. RLA0MGES peRthidgt - The pH of the medium may be any pH
from about 5-9, depending mainly on the host organism

| f il"hfgol&wm{oquuqe% mglﬁld}laﬁld gidp Bqné)lrﬁgqgln\gf @(Fmplfr@j pf suitable purification
prodeti@esCithoe si'péblfmetféthbd(s)m%ﬁ ibeind deVean’rlEonQHﬁ thfz oﬁﬁ(ﬁyp@ﬂﬂlhé hdnation on

mn‘}égiagllmt?/ or 1§n exg an O ]tg%u?s,a%thaﬁc%g)ﬁmgx}/altlf)n deversed tph/as?:) Ifl%lgCé ggd:ropg?blc—
intergption lshrpgtographyy em@itlatqmplnyynusrﬂwar phaeresepgfaphycpn an joy-exetizhist jegimsuch as S-
SEmR@SETmQDEAE ¥ melempdusihi; 8D PAGE; AMRbhiuM IR R tion; and gel

ﬁltrﬁ)%)fl V%Igp or H(émge %El;ﬁél?fggﬁ %I ﬁw&? fgm: Rihegﬁqggqleenglég%odlgs malgl be suitably

phosphat ase pronoter is enplgyed E. coli cells used
to produce the polypeptide of interest of this
invention are cultured in suitable nmedia in which the
al kal i ne phosphat ase pronoter can be induced as
descri bed generally, e.g., in Sanbrook et al, supra.
At first, the nedlun1nay contaln |norgan|c phosphate

o a1 I
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grow and utilize phosphate, they decrease the |evel of

i norgani ¢ phosphate in the nedium thereby causing
w0 pagosisen of synthesis of the pol ypepti de whePCT/H82005/007880

inorgani c phosphate is exhausted. By adding, for
sepa%%(eg%rﬁ'lﬁ c@t eggeq%u%l%nﬁgnlvgn 10na) V\% @otdg}ngtfﬁartlo?]%roceg%?s suc[ﬂ as, %%example,
proteiefrSEPRARQIR 1 madjurgy [i)‘)“ir@‘}’@f@@e M@@g@Pthgeg Heatrophorkis dialysis, or

afﬁn%@@&nakdgrabﬁye absence of |norgan|ﬁ phgsphate orh at
vatlonl els i nor [ osphate in the
b e ey S BRE Y PG Lol ST RE R o Grarie Ty should

not, Mevqn,che easeed s laniting iteernsé dithedfverpion dait bierane um da@ttications herein
areifcorpgg{egs%;gefggngxpres& on Gene expression nay be
nmeasured in a sanple directl for exanple, by
conventional northern bl Mﬁ%&lo guantitate the
transcri pcediy cfﬁtBPrR @ Fhaasure R e ProBl&tlbn of Pidal. Sci .
USA. 77: 5201- 5&@ J ih)c:

anal ysis), or |h situ hybrldfzat{on usfng an
BacigRpi®@pri atel y | abel ed probe, based on the sequences

o el S o b Sttt S5 R e A ar g
phosphaterqomxewdmno(trﬂém vachmiagd esherrasyecavqscxgntb)éad@mplh oW for the

expr&'s’i@rhof@%et%l‘oé}gs ﬂ'bt@i‘h Hrpsham@ q{hsfk 'cﬁglrenfﬁ%qustt hzgﬁ)cf thﬁsqarxample the target
troduction _into aigﬁcénuc eotid |ot|nthe

heterg@g({}lé groggx ig ah]e'%k]g lflméa ay c?.mﬁhﬁ @10{10(90%}/‘/ ICa@ﬂld a?tlbodles have been
prevandy shodi te bave Rispecibs, melyssib Gl naleble chnvistinh ofawwhed ey phanwEliglit chains
and é)l(ea‘lyaclﬁﬁll &G réd'ﬂe%me E@lﬁl{gadqliﬁgﬁhﬁ ﬂeig:?e% 1t Ilsl n%ggb%ﬁ}p e’[‘l% cameh monobody

enzynes, ternative Y, .assay ge
was ﬁ:gs;ss%byéﬂ,&l,dip Edcof: Bt LRy t@cﬁ)rqﬁxfoteﬁ Hgither ﬁlowFp(lj?sphate (CRAP) ora
high$BEpietei (DACTY -riéi nc@ip Tl&&ﬁaﬂﬁblgﬁfg@rq&ﬁﬂﬁgﬂﬁﬂsequ&bEPrkﬂa&ﬁg tﬁ@dnhbody-
fragrh% gth)cﬁng s& qenlég(%? cte A0 !:rgtLog 0fth CF%EJreésmn Sro ein 1195 thg Se%plg c%nhe host.

con ions i nclude
In the gepqie Pt erﬂés Xl%}t’l?’ aéfﬁ Promafeiivag gefl toae&w@retﬂv ermPRElPT ¢f @ﬂ?@ﬂ ligand in

HMSlh«ﬁTan E Q:BETKIZ shen/ie GBIOﬁplbé’meﬁlia@arﬂthlupplé\ﬁbﬁt@@@'ﬂl? m&diteA) Production of
ons_are th

heteroﬁ éou%%rotelg n%: beoltq exPeélfne su vrv]ag nl%gcre]:é\'{\'x]/g tlﬂf arugﬁlg% ?eijl IJ”J?(?%DOE reacfhlng rﬂe desired
cell gepsiiis| at i on, and passage of proteins fromone cellular

compartnment to another, as are known to those skilled
Matiin1 art. F. Purifi catl on of Polypeptides The
%P&%%pr ocedur es, individually or in conbination,
P1; (whstgetion:abl e purification procedures,

Wi tpaB§éa;§4 %@ﬁfd Jvaseoﬂaﬁm@si,(éadlfykﬁg@c@%m@oﬁmm%ns M Biol.

fractionation on
26 4%48%&5909% P(F‘it?f P%fﬁof &ﬁ%&t@é REAGEmOBT HATace 2 Frahtsprotion signal

sequipc® chqtmrteatt sequiencerof ineras exdwbharg@ndHeCio the C-terminal domain of the gene-3

mincp X(Q{ QJS?&'EB%E ﬁ,ﬁt ”l“hg Qeqﬁe!%eoeqpo%glg héR QJXS relﬁme(? Eﬁﬁtth%%s%ﬁ#gy vector

on s mat ogr ap on an 1 on- excnange resi
Sequ%%ﬁrva%asgsemmwne foppe QFF&IODE%EYI"W Qﬁétfaﬁla%@m@pg the llama
anti-BOSaktb6ly; (s;ammaa b MaS sthb@Biel. @(9}3% 2Pisy abdayn Th@ﬂéﬂxltﬁg bhagemid

pClJ3%%24L %Ec;do thé’I us1o r?Ju ?d%r tﬁ{%gtrdl ot%l?e Ill;lfg'lzr%élgmb@ Piec promoter (Amman and

BrosigigiGeneh iy é@p@@ 4983, (Thosrpetsed pobbepdccnoke themiipse-binding protein signal

peptidQ PSR HY %'antﬁﬁé? bgshy re%iéfx i th1lo%ad b mgsdé,y fag SolWed bydGly/ser-
ot el

i BB AT B HPBTHEICSGP SR PIBL: TP S b b gminof e

phagdiatygeis), or affinity chromatography. The invention

Wi lPkla -glsﬂp}regllngIeL Merygbﬂﬂu&gﬁggi; %X m%t%f)dp @ﬁﬁ@et&zp I tl\bl‘(ﬁ Biol., 296:

OW ng ‘exa ovvev
487- ‘é"érﬁ%OP?)u@fg aa%oprlﬁtﬁv flgsigppdt” ﬁ@ PRI pb%gelfuﬁie ﬁ%%qﬁx NHW? ggeyivative of
pCBid6tehatsnme@NAA Piap @abns G pladd dfQBENnd MBI B, TD0AKE101 was used as the template
i ncorporated by reference. EXAMPLE 1 Feeding of G3P to
Shake Flask Culture for the Production of LIama
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Anti body Fragnent (Heavy Chain) and Apo2L Background:

The inclusion of 200 MM G3P (final concentration) in
weRaokes78how phosphat e (CRAP) or hi ghphosphat e BCil/U82085/007880

medi um (THCD) was conpared to the respectlve contro

water) for the expression het er ol o ous
for B e M b g e s Do Efple 1 PG o o
mutafin® obgoawnEb@de NMIE desipige to sheli@reakly gpeisthpsiat @idhs bl i@roduce 17 NNK
degtl,r?éka@ cloécﬂypetv%gﬁ thé E&G&SQML éllﬁégodﬂ@ f’dﬁ Canel i d

ant i bodi es have en previo

to h
IS OBTCT A ACETET PR RBICRHLITNS NSRS NS RN NNS NS
NNbemsmmlm NMONNS grhns misa]GaEGcaMAcaGt}easan 51) | gG

gl E Fm(l)n.?ﬁ %ﬁeg cl’heqllam ti- H(fdgls 2 {}hg fe mﬁzy memq)ers ag% 8S SB%}‘ 1§_?fmzed by

Progiy FE The gllotemsx ynding ipferaqligi g uaed@wup¢g@mr@mmeémtpm@abllw The
resﬁl %@ﬁlﬁﬁl@ﬁ Qeré @%&Pﬂ m@ﬁpl@oﬂh%almﬂ%@ﬁ% 8 rdadddtDscartola Qtlablhty and

E b|n r.ot uence
eXpbeISSéOéle Cﬁhﬁ ﬁortfcﬁabraélﬁi xiveﬁ% %eg eﬁ?{“"“i’ﬁg ](5131? @é‘%ﬁ& @Eftnémo acids in the
NNdilibreyt eSdaffollRIS a6 nated (bmthe)ﬁequhc& aepopifi@s §6, @m arirod terned ou'td Be the most
dorﬁlﬁﬁt (@(ﬁx@ bem:da&nmeggqugrﬁgd IQSQ(ﬁIES T{unﬂt a!ﬂﬁnosaglg CI)(QI dPRB geiggéncéiﬁl Staffold RIG

was used to re ate
Wase‘%?ﬁ?‘é%‘fg |“b‘%’? ]%@R R@@‘é{?{a"". FEQNAIA- pb_agerelg with fieptfold RIG is
rengiied @CB3662418633B; Bittppd BNE Bdgediceand unsuppl enent ed CRAP

5! W%AG%%@H@E}A@T‘S%Gd%%ﬁ%h%%&%éﬁﬁ?%}?g@gﬁ%@%&%ﬂGCGmG

eriments was | nduce he "a

T B H L S R TSI CH AR TATCATORT GGG GETE TCGTCAGGCT
cchbthedsac ApCBR6a24C 8GTRGECCHt@anTAA Gast GUTEGEOOTGG GACTTACTAT

oy B AN 60 BB el orer
TTEQ@@@};(;A AVEATIGANSIG0SG A MM BACTRECGITAA THGRETEE TGCTGGTAGG
ATEEQUEBGCECEHICTRI AR SERIARIGAUG SACRGETGEREIIENCETGERNEAETEAGGGT

AR RN Bt R o A EERAALE RBEarB hlf aorana-s e

IDXPP) of phage nmu. The sequence encodi ng hGH was
removed and the resulting vector sequence served as
e veetor ackbone for the insertion of a synthetic
Hrat 2 ing the |lama anti-HCG anti body
( SpUsied standaed melpculaNagology Stchnigibs, ABI2DIcodoBy 19)¥-28 I/2e abiplified by
polMMln reﬂ'@r‘én fr@[ﬁ Y hﬁllla@th%%%mngls&gmﬁ %QQ%QNkhgddltlonal

% roduct’ under the control i nduc
nuc °t5’88 %’Ptg‘ms% ’é‘r?““‘(“ﬁ\ﬁﬁ‘&ﬁt"éﬁ’i&“a%rclﬁ?g‘:“%@e a@ﬂ%@ th&é aniéée%@@es
respedB85) The 5Tdligorexipatids srntbr oo kg gpdneecle | ncl uded t he
SR e I d by
3 R L L B R RO st Y 17 ope

confaid@g tHe theﬂM@dVabYre@n@o){ Ligerkd 36 Bighhudk&ide ?ﬁrﬂ& h&l€ne sequence
cont ai ning a suppressi ble stop codon, followed by P3C

5 @TWMAMETAMMTAMWCAQaA AAAITEGT)3’ (SEQ ID NO:7)
Phage-di spl ayed libraries were constructed using the
confgaing gy uesferligidcHemHd reshiction site. Ty tesultBig dlagmenD e subgiRifed 4igiag the

restfictidP8iks Mell B PRGNS & AbSficd bABBIiER ?%resﬁin@@ct&r %@13@@ @’harmmgen) in

T MR TR AN N 3 S

1. Bioh @hens, 2B 12697126900 9%ind p YDIBO2mAS02L segligested Wigh Nde irpddaiz@fiGand the
Nad! Q@Bmwfmgﬂﬂ E@l&@t@@§é$§t(lﬂlﬁwa%o I(L‘ﬁul@lﬁ %llovggen)a!ﬂso dl}‘étégtém& Nde 1 and

Enzynol nmutagen
Bamf{ §. JBnigeutanbplpsed W&“Fdd’é%?bg‘ﬁ | to SI rmul taneousl y
Bactesigd 8irdinst he st op codons and introduce 17 NNK degenerate

e e R B P AU FRREE 0o R AR iR RS
PCEYRESA NIQBIRinG PRIAED - IS regpeSti YiuS siubISardNG pdguisiNG rpig S were picked
TGG GGT CAG GGT (SEQ I D NO 3)

et
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Li ke all nonobodies, the Ilam anti-HCG is a Vh3

famly nmenber and as such is recognized by Protein A
wab@s@ss0ei n A binding interaction was used asPEI/US2005/007880

surrogate for CDR3-nediated stability. The resulting

phage libraries were sorted by nulti EI e raqunds a?al nst
aftepgroyigiopand-Byplate eoagiging 5%’@0%"?‘6?"&“ dB4EARPIY ™ aasegnicillin), streak-

purﬁ*&p Eﬂﬁé%dv@ﬁn LE h{@thS@tﬁtS@ G/l EARBHEY catebieillamBd Y2E thedbior.

pcﬁaﬁgﬁhﬁééﬂﬁl nrf%{rred td |ﬁ¥n 6‘?8%&%6% tBe I‘Odﬁl&lon gn})ﬁﬁztlﬁéfBQ%M "6.RIG and

pet b golastc EMAl 74{1@@911 rlObﬁ@ll%pg 9e7iransiermeghosts tﬂ)rgltmfdm thetprepepcetyd the
antibidge. MOSt dom nant cl one based on the sequenced

resi dues. The 17-am no-aci d-long CDR3 sequence for
Fermentatiop Mediv®:G was det ernined to be RI GRSVFNLRRESW/TW

( SEBoth DwNBoebhate (TRAPpAGe hiediurmant highelabfhote ATHRITD cilgire medium were

use@ﬁ)p wgﬁﬁ%%kﬁ%am ch i n%A?I-}T%%C §he media composition

@é@@&@@ﬁ@f @trerrsrmt @irerditect mitecrdmiis dstedbsieracTTCT
AAAG C Jifim

J N hTACTAT (i,ldall(r:{&b
TCCGIGGTCG TTTTACTATT TCACGTLW/—\ /—\ILLU—V—V—V—V—\ AACTGICTAT
TTGGHaAIGA ATTCATTGAA ACCAGAAGAT AGTECCGTCT ATACERGEGG
TGCTGGTAGG ATCGGCCGGT CGGTCTTCAA CTTGAGGAGG GAGAGCTGEGG
TCAG@Ia B SBEET CAGGGT ACCCAGGTCA GFEECTCCTC TGCCEBETEGT
ATGGATTATA AAGATGATGA TGATAAA-3 1(SEQ I D NGO 5)
pet Ne#iPRohi s Pl asmid Construction-Using standard 1868
nmol ecul ar _bi ol ogy techni ques, Apo2L codons 114-28
vverg"%ﬁﬁi*ﬁ?q ed by pol ynerase chai i reaction from%x>e
];llij)ll\lkf_’(lh%agﬁrqe’ 1oﬁr%tecl one isol ated fyem human pl acq)nﬁ%l

nucl eoti des containiFng restriction

si t @adBmicakhdd tate cloning are adged to the 5 angg3
sequences, respectively. The 5" oligonucl eotide prlner
has iMMagsRenERs 5’ 7 ml 7 ml
GCTTGCTACATATGGT GAGAGAAAGAGGTCCTCAGAGA 3' (SEQ ID
NO. Blycas0§it ai ni ng t he underlined Nd&6E restriction
site. The 3' oligonucleotide priner has the sequence:
5' M@K?%GGATCCCTATTAGCCAACT

g% R_NO 7) containing the underlined BanH I,
restrlc Pofi‘site. The resul ting fragment was subcloﬁed
usi Rgr ks, pippi riction sites Nde | j§@yBamH | into dom
modi fi ed bacul ovi rus expression vector pVL1392

( Phamom fegerdjubthedt b7 and downst r eauge@fi @ sequenceneeded
containing a H sl Otag and an enteroki nase cl eavage

LT sl S 4o

(GIBa(Figmadinen. tdog whidk@ddd-td 20-rBaftdwiPOl mgnfe Iwith spepatilaf etbewigidin (low-
subcl oned into pET-19b (Novagen), also digested with
PONaledilm-+aARBBA M EdrbeniFitliam) pelsgh- RQamedphlazeﬂriSQi ngimbof nabamcillin (high-P04

et | 9h. nohi s, Bacter.i al ain et ent [ 1s
ey AR e o ST RS A R TR Pl iy, 5 i of
wated W3 upCBIGE2 BB. Rl G and pet | 9b nohi s, respectively,
Shé@&;@&j@&@%d procedures. Transformants wer e
a rowth on an LB pl ate contai ni ng 50ng/ n
car BBkp-8nsk lfqrfﬁe“{aﬂg%&%\ét’fﬁdm a ]@éfﬂééﬁﬁﬂ%‘lﬂl“ﬁk Cﬂl)tammg 257l of control or
G3Bhuppledignied infellied, ARG rmgphoaure 6Ff HLBI/BTR36624V86tRIG HOHNVIGT TAipet19b.nohis

grow[tgg_%gg%%%d& eegllcl?l lv\laL Qa f( i d%t ?%rb{'f %%r%{obul tion into tltle control or

con erre car N resistance
GBPﬂ@plpm@m @mdlencwer@t wmm&wbatﬁf@%@é 24,2 ghekeRpt& QRIM and product

expression was induced by the addition of 1 mM of IPTG when cell density reached approximately 50-60%

of the potential cell growth supported by the medium. Cell pellets from 1 ml of broth culture, taken just
19



10

15

20

25

30

35

40

petl 9b. nohis to HME174/ petl 9b. nohis, allow ng the

transfornmed hosts to grow in the presence of the
w@riaosiossol c. Fernmentati on Medi um Bot h | ow phoB@EHYESM05/007880

(CRAP) cul ture medi um and hi gh- phosphat e ( THCD)

cul ture nmedium were used for_ the eval uation of
befpye B erdition Af tBrindure A axsppioniBayy £ B RhiPowtionapere prepagrd e stored at
-20fbe medi a conposi t| on (WI th the quantities of each

t dium is

Liafh3 glgtgoé)gyglgé?génent Acgu I gg?neéﬂalvﬁea Y B EEGE ﬂd ﬁelr'ﬁl_sg%* PO1 Medi umn

QJ a ﬁIOIZQnyﬂQTQ]%P&rWlM petareGron & 5@ 0@“‘51%535?15 wes thaven pridugspspended in
suffRldnf cﬁlﬁﬁlt}&)f 20mM TRIS 1 9.6 NaZPEATA, plI LATH) ¢ @Q%ell’ggensmn to 1

o5 LesSieR e ] i KEigal y bpoiss v W@ﬁ)&&é& dhaksumaisuge
confainirlg baamercm@@stel She 5ixBBe @as-heavd astoSs Exibr argins pfddb10g] g8 Glent to
0. 2@&@% eP@éll%toN&P&@ETg }CMSM BiP IT'F dg"é,l (%Qexm El%&%hgpesm was

5 adj ustment ' to pH .3 as _nee as nee
periopaed dt MES prfe GB‘F“"EBW%LP&BP%H@WP‘& érichia driepised Watepadigted fqyihe
appEipridt¢ i Quol bhycigr PR h AhereoB3Re] ¢ Bisginad WGeIDOMXSSIE BESE R250™

staift grglbﬂ:ﬁltd%ltaﬁgd n?"h PJnd En%%n{g‘g?j %@2 g%g[(r)nr?Wa%eternuned using Kodak

DIGiEAD éﬁmeficﬁupﬂs g oy flr YEHIGHF WP ‘B0 tegfoek ippeing systom.
Ap&Ali _@ﬁ@ﬁ&&ﬁlhlﬁhoﬁﬂﬁzjli’mm Rl PHLARBSO(t M) car beni ci I l'in)

pr 9rozencz gb‘ﬂ]? lﬂipal %gparecilz g‘gmégrgay u {a)\melg?vgstfreesd&? Cd in sx%‘ glent
qua@ﬁa R%Tﬂ:quffglio iFring the pallztspension Eﬁeﬂk@ﬂ‘ llrla@kemretionéﬁmh@fit@rv;dWasJenswn

waRIREIUGD &b i1 br v hdaraixk H@ﬁf)lfl bed 16dnas KinkARtial mTrg alziavagdillowed to

e T R —

supgmaamticxret B @ARB50 filtgred tlao gk aMELIIPORE Warsn-Bleer kefatt RUtl@ds loaded

om@sn R RY B¥imd (pl%%tkeﬁlogy@@&w@ids@h1I/mtn%dmsafoﬁ@ms@ ghaspr
-sugppl enent ed nedi a. wer e i ncubate

chf%*a%faa FreHEl eFPaion gt C?éiﬂNﬁ“‘é‘r?Hgﬂp? Juhiee mekds P‘é*éeé |ﬂ8W“%\%f§ 0
ml/ininchud@abldyyd 4 helicaickdl 23% ©I35Bfof dcetditritef withPTG THAGReree kdinutes for the
rescﬁ{lﬁﬁﬁ bit tﬁ(e Ap%@lg 5176%9 o R g?)(r tzﬁ(xﬁﬁaﬁhg prég géﬁ( (agtfc'ﬁgrﬁwzig 9{ b ;ll#‘l QJavelen gth.

Wt h support ed I um lets from
Thelanwvnt eff m‘B’P’&S‘fereé"‘m ip Eﬁ“é’les Wé%@élﬁuljﬂiﬂsis% Moy Eage ﬁfépoaéfcfﬁqtqr GrAU/ug)
der®éd fidaethd Achbadr thapdk askocRARP Wik 5-DBELIf Yurddd Kdnards analyzed by the same
metﬁ )st-inocul ation, were prepared and stored at - 20C
ama Anti body Fragment Accumul ati on Anal yzed bv PAGE
Resg| Densitometry: Frozen (-200C) cell pellet prepared

}c L Oode ThhoRk tnGtlelabieBay i@ IBleGe B Fich N WG A0 B BYSRELBF Dt 1ow-

PO4 (CRAP) medium supplemented with 200 mM G3P versus the control.

Figure 2 shows that the Apo2L protein is expressed to higher levels in low-PO4 (CRAP) medium

supplemented with 200 mM G3P versus the control.

EXAMPLE 2

Feeding of G3P to 10-L Fermentor Culture of Wild-type or (AglpT phoA- ugp+) Host for Production of
IGE-I Regulated by Alkaline Phosphatase Promoter

Materials & Methods:
pBKIGF-2B Plasmid for Expression of IGF-I:

The plasmid pBKIGF-2, used for the expression of IGF-I herein, was constructed as detailed in
U.S. Pat. No. 5,342,763. This plasmid was constructed from a basic backbone of pBR322. The

transcriptional and translational sequences required for expression of the IGF-I gene in E. coli are provided
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sufficient quantity of 1OMMIRIS, pH 7.6 + | mM EDTA,
pH 8.0 (TE) to bring the cell suspension to 1 O 25 ni
wa@oemwsesitspat i on. 25 m of the TE-cell suspensi oPCTES2005/007880
m xed with 25 nml of 2X sanple buffer containing
bet a- ner capt oet hanol . The m xture was heated at >95C
by theglkaEnephpsphatred pmotdr@ndithe #rethinevalzeme sej@n@s. ThBhbda@Stranscriptional
recasted 10%
e S e RS AL Vermat b st Ton g e ramee sipplasm
is divie®d byithé amB (si2ngl MqmancepBiel majpo)y oéthfEiEs fohphio M cellgeiipthsinia space.
PlanﬁJl lsmuér@ dp v;@%fe% tet@aG%gH% rss%takfa ubmhea&mf&%d e PH, such
he reso was stalned with
SSHE-E 2EOEN) stain and t hen destai ned. The
baniﬂha mttsarssa m;h oGF- Iﬂaﬁheﬂt&tok E}e aatvatbedyf Ef o0 ind (BWekann, Cellular

and% e%&lcmﬂ’]cﬁ i ngtiggm A%ﬁ%%'Oﬁ'&ﬁ%{ IC chtbrgorg%g% pg 1190-

Ware arter  Scannr ngt
121%@@?%@@&@@@@%%@@@2@ @we/x@@ml carmipdmyt Wittestrgin 3R TI8H. coli

w3RevRuged) E&’t %&aadﬁpﬂnfd egFJ 1 %t@ﬂf AQITI?%Q%E ) iBek| ph$E) | aln@éxp eriments
cul tur

e sanpl e
conpernu% fhfas(ti (v:vatféeh i&gl%]ill‘J %lht%tm{l )\?zers f:am'eé OBt muﬁh éiiran% %@g Fbl[: ﬁcg L{Yﬁéo J%M( ronA )
Alaglidpre piei dgaP 4! & oy TODIREfenE) iy plewit AgleT) SPomp@ent pells off43Ehe 43F6 were
tran€f8inled &H@W@F—QB uéﬁ@gssta%%ﬁqoc'e@ﬁe@ H3QtthanRfwel p%&l%ﬂ&' gpdvsﬂ?on an

lothre

LB QE‘F 8%@&111«%&8%%% et <LP6&HT€-% w&éfe%(flwfest?ee}? Dugfishigg grown in LB
broth @it R ghel. HET20Eheracicligata 3°C #Bk@Butnpnbefad beid tedizdlia tHe@ermentor.
BIIBEOHES WS YRR DG ﬂ&ttéfﬁ bftEdion ndd S
P I ter end hr o%m y Oﬁ-lE(t 3 splgnrﬁ1 ? 5‘{5?%%%@0? %l?dehoﬁf)o grow
‘“t}i‘?‘lpre\iﬁéeq 8’56‘@’&?‘0 ft o an HPLC col um (Per Septive
10-1BF ieodeGROS(r) R /10 nediunm) for reverse-phase

glgxr)c W%rt %[ﬁlﬁ#%edll%b?ogglggh §n%9?{ p@‘(gt!)c%puse Lt %egﬁ?s%;or? gjf 1813 Igere
somgyhst B toghage e 18 e 1§ IZG%S@@C%%W s. é’efeN@ ABEXT6B eBwﬂw ta shake-
flasPsedoulbirdo OB ET/ pRAGHD BtM386/p B IAIGFL2RAs 188 Rliddb i1 thOfichipRRuction
metﬁ‘Rr? ZIlﬁ Qo\l\rrlla mthﬂ%Ft]thé lggibucr:no Etfe‘me %él:lhtlge?%f%zrl%t gmp%ﬁ%uﬁﬁlzegfper liter of initial
me%ﬁ@rﬁeqcr@ﬁé@%%t in sanpl es was cal cul ated using an

aver age response factor (mAU ng) derived fromthe area
Ingdicher t he peak associated with 5- 2Gant|yiof purified

standards anal yzed by the sane nethod. Results: Figure
Glugose¥hows t hat the antibody is expra®¥s®fsto hi gher

| evel s in both high-PO4 (THCD) and | ow PO4 ( CRAP)
Ampenin e ppl ement ed with 200 mM GBE gersus t he
Sodlumri’thos lllate ﬁlfng)%?]sw [ﬁlgrg ws that t hgﬁﬁggﬁl‘ protein I S

L&ey ‘evel s in | (CRAP) nedi um

Potém@@gg %ag%th 200 mM G3P versyg, the control.

EXAVMPLE 2 Feeding of G3P to QL Fernmenfor Culture of
Sodiinl Gikraicy pByddste (As| pT phoA- ugp+) Hessgf or Production of

| GF-1 Regul ated bv Al kal i ne Phosphat ase Pr onot er
PotastatneChlalde & Met hods: pBKI GF- 2B Pl @s#figd f or Expression

of 1G=-1: The plasnmd pBKIG--2, used for the
Magasspiesslfio gy | herein, was coiSeructed as

Hed i S. Pat. No. 5, 342, 763 This plasm d was
ngg)ﬁ?@gf %8?%131‘(% om a basic backboned5f "BR322. The
Ferr# r&gg,&rh%uh?o%é and transl ati onal Osl%guences required

expr of the IG~1 gene In Scoli are
zind¥uMd, esliyahde al kal i ne phosphat age pgpenmoter and the
trp Shine- Dal garno sequences. The [anbda tO0
Coblilt GHIsGia¢, Hekdh@ad term nator is sitaaiedgadj acent to the
| G~-1 term nation codon. Secretion of the protein from
Sodiuotyplatg Désdrate 0.1-10 mg
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is directed by the | anB signal sequence. The majority

ofrhiIG~1 is found in the cell periplasmc space.
wW@L@sn30PpBKI GF- 2B confers tetracycline resi stRC/ES200D007880

the transformed host. Bacterial Strains and G owh

Conditions: The hosts used in the G-I fernentation

are %gqrivaflives of E. coli WB1 10 (Bachmann, Cell ul ar
Copgis Uiy BREMFB; ol ogy , vol. 2 (WAJA'Rf on, D.C.:

Anrerj can Soci ety for M crobiology,,,1987), pp. 1190-
BoriAan%é%. Experi nents concerning a hgslt]l%vr\’/?gzh w | d-type

Mag%age-gem&,l\@&%l%dﬁg out wWith straing3ff(E coli W110
fT 1 uA(tonA) A(argF-lac) ptr3 degP4l1 AonpTA(nnpc-fepE)
Hyddvdabpbadd , and experiments concernpigdg host with a
Agl pT nutation were carried out wwth strain 43F6 (E
Tetgagycline\B110f | i uUA(t onA) A(ar gF-1 acy-30tmeS degP41
AonmpTA( nnpc- f epE) WGHphoA Agl pT). Conpetent cells of
Yetdxmaqst 43F6 were transformed wt R-%BKI GF- 2B usi ng
standard procedures. Transformants were picked after
Nzgt\r‘%%t%*on an LB plate containing 20§/ nL tetracycline

+ TET20(tn) tetracycline), streak-purified, and
M"’%&"?&ﬁ in LB broth with 20 ng/nL Tlg%(tn) tetracycline

ArdnBniBm Bférod@aker /i ncubat or before Qei.pgeiRsted in the
fermentor. rBKIG--2B confers tetragyeljme resistance
to the production host and allows the transfornmed host
Sulfugc geidw i n the presence of the antsbjutd©.
| @ LFernentation Process: The fermertobtH on nmedi um
. conposi tion and run protocol used for the expression
A a?rtlwr’@ﬂ*}é g\@%’l“e ye Sﬁgﬁﬁ'ﬂet%‘i"}ﬁe} i NZQnpiprefsHis pfdedfo fh megjwn initially,
with {ap-repaigyep predediraneh Y g Ipeais:  pat . No. 5, 342, 763.
Bri T € . 7 - )
Ao b AR B PR, VA [hor e Lt & o
producti on nedium The conposition of the nedium (w th
Agitdiien: quant i ti es of eewmRPepnponent utilized per liter of
initial medium is described bel ow |ngredient
Ae@ipant i ty/ L d ucosed0.28pm500 g Anmoni um Sul fate 2-10 g
Sodi um Phosphat e, Mnbbasic D hydrate 1-5 g Potassi um
rHpmgebhhat e, Dibasic’#-5 g Sodium Citrate, Dihydrate
TeO.,S- 5 g Potassium (;pl,(gri de 0.5-5 g Magnesi um Sul f at e,
niﬂi’e'pt ahydrate 0.5-5"g PLURONI C(tm Polyol, L61 0.1-5 nL
Badk®lebdie: Chl oride, Hgpgghydrate 10-100 ng Zinc Sulfate,
Hept ahydrate 0. 1-10 ng Cobalt Chloride, Hexahydrate
Glesd fed) Ny Sodi um MadnyaedatcauollRl iyrdhhigorfhmln 10 mgCupric
Sul f at e, Pent ahydr aiatalh.tie-dkeblvdgoBaen ¢ Acid 0.1-10 ng

Manganese Sul fate, MonafwdisdsaBodor 40 MU
saturation after the DO drops to 30%.

Complex nitrogen feed: constant feed rate of 0.2 mL/min

beginning when ODj55( reaches 40 and
maintained for the remaining time of the
run

Run Duration: 40 to 50 hours

In experiments involving glycerol-3-phosphate (G3P) feeding, the appropriate amount of 1 M G3P
stock solution was spiked into the complex nitrogen feed and the subsequent supplemented feed feed-rate

increased to deliver the desired amount of complex nitrogen plus G3P to the culture.
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Hydrochl oric Acid 10-100 ng Tetracycline 4-30 ng Yeast

Extract* 5-25 g NZ Am ne AS* 5-25 g Methionine* 0-5 g
w@\ons/871802 Hydr oxi de as required to control pH BUIl/U82008007880

Acid as required to control pH *A portion of the

gl ucose, yeast extract, nmethionine, and

ad ddbe lt“Bac%/‘ﬁéher%@T Rt vith g W‘Q‘OUW%%P@?@W ei‘féﬁsﬁsd%]rby ‘he dlffefence
in tREGRY adc@Bl4tidn. OThg uddll hmdueof {GH-NR B fadipie@slubiliA®in BOF dubdidte+100 mM
R R
Restts: at i on: 10.0 sl pm pH control 7.3 Tenp.: 37 0C Back

Pr eSS 8 sholis that¥dth w8 B3 hdse@8k7) and AP promoter and contmuously fed
coonmpouut t.eerr - - Cont ISOI

nle
EIoGoRS, F APFPL O 6-cffed la*wﬁyefﬂgh&gﬂ% ﬁ?‘?‘%{% o thboe‘i) u fhan when
G3B@8%nofaddadr sat ur at i on af ter the DO2 drops to 30%
Co nﬁlg@r)é 4 Qﬂo(vg ngt%thftl%%glpTﬁ&pggl‘%‘? Lnde%‘rjon{o@r Qhegfmlgrt &f secreted IGF-T

nL/ mn begi nnin reaches 40 and mai nt ai ned
wag gitingtly fighe Wﬁ?“rﬁ3%@j”ai fedrio thsreuliugieat |-fhor A mmeles(fqun Rer apgoximpately 8
liteBOhAAGHRESGIM e X@ @ddedBitvais hdd Wighey ivheg SGL yleleohoud pprhps platidty 8
. g at fo
sk b L B U RO S BRAnly Bl o
the producs tips efpreerrpheselisls it therendiforsegtie fegreetarlwo)r@% ggeribed,
culﬁlﬁngdeh iozmr férhentdd @sirsdack 16RO URke i94n oeﬁmp |GSIX feld rhate QREPprokitiStely 8-

10 %erts Hn tge pr\ei&e r{«% 6an§ey {f%bol —?Dimfnolag.hour more grefer lg%lg}]%mmto esr)hour, still
mor}ipfefesgblyrabaut 2-f myzlqlss/ha@f y¢t Hace@rndﬁmbé’caib@m 2-5 meles/mua Ianmwrferably

abogf 3-4 Ig‘l:lOl!ES/l‘lO[l]r No? @rmgcho%s SRkapd dt B%@Qteé oM @Al P REAOQ ver
a, reversed- %faclg%ggPLC net hod as

Conﬁt%lsw f‘lf?ébexfeﬁ S%‘ é“ratﬁ’éfto PrRlyiction relEige & ults: Figure

3 shows that with the wild-type host (43E7) and AP

pronoter and conti nuouslyEmP% cose, the anount of

secreted IGF I vvas distin
- h A

her when G3P was fed
Lisant] Agedehwtion in the 10-L Process

Background on Apo2 Ligand
Apoptosis-inducing ligand 2 (Apo2L) (Pitti et al., J. Biol. Chem., 271: 12687-12690 (1996)), also

known as tumor necrosis factor-related apoptosis inducing ligand (TRAIL) (Wiley ef al., Immunity, 3: 673-
682 (1995)), is a type II membrane protein and a member of the TNF family of ligands. Apo2L/TRAIL
triggers apoptosis in a wide variety of cancer cells, but not in most normal cells, through binding to its
cognate death receptors (WO 99/00423; Ashkenazi, FASEB 1., 13: (7) A1336 (April 23, 1999); Ashkenazi,
Nature Reviews - Cancer, 2: 420-430 (2002)). A soluble fragment of the extracellular domain of Apo2

ligand, corresponding to amino acid residues 114-281 (from here on referred to as Apo2L/TRAIL), is
currently under investigation for potential clinical studies and has been successfully expressed in E. coli.

General Description of the Fermentation Process:

The expression vector encodes for the use of the alkaline phosphatase (AP) promoter to regulate
the production of the approximately 19.5-kDa polypeptide. The expressed nascent polypeptides, upon
release from the ribosomes, fold into monomers in the cytoplasm and further associate to become the
biologically active homotrimer. During fermentation, the process parameters are set such that cellular
activities are conducted at peak oxygen uptake rates of approximately 3.0 mmoles/L-min. After broth
harvest, the cytoplasmically trapped heterologous protein is released by mechanical cell disruption into the

cell lysate from which it may be recovered.
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Figure 4 shows that wth the AglpT host (43F6) and AP
pronoter, the anount of secreted |G- was distinctly
whe@ghes7sohen G3P was fed to the culture at 1. 1BCDUSBO26)7880
nmol es/ hour, per approximately 8 liters, than when G3P
was not added, but was not higher when 8.22
Maf¥H0! £aMROYEs: per approximately 8 liters, of G3P was

fed. The optimumfeed rate will be readily determ ned
the art based on the product, type
DAR%/DOQ%%@%%%%@S““ —etc. Under the conditions of the

f er PAPAREPRU 15 deseribsd iné@ 0 1/08&%publishiddtJenupm ¢, J0A1. Briefly, this plasmid,
the d8drdct @whlBls IR HFidu ipErQQdéQfﬁe &oq;(pllesswﬁ Bﬁ/(p% 2|L§arﬁﬂo acid residues

at e, er rox - 10 liters,
U“ﬁtl)t%@thﬁfaéef‘@? %N’g aﬁ*@@e Py 25 ?arfb Pé’épf@ﬁ%ws regied by the
alkglineptosphishsy paipoert The BRIMBbaas!/phervid (Sugtifft, IColSpigng Harbor Symp. Quant.
B1op{34ﬁf7$ @@BbyS)%@HLOZ%"ZﬁUW|LS§§t/0 BI%HL'ICB thx %% 5% % pcﬁzefl“ﬁ! t%p sztlonal

-5 mmol es/ hour, and nost
andﬁ%ﬁlaél%vahsswmemmr%ﬁovhwergss10h P%Ama%%g@ pmwdrscé@dharaata@g phosphatase
proinBteir BAHE 17 BienealPalARb seqfienpy; RdlREibed V@ ltheq‘zamim glGHmahanglztszo Gene,

t f t
sl S50 G GARL R Ao B OEHERLOM LELRELYG b e
proppipryage ehiggdepearmp seavracenansdinmi¢cader! éhan lwtwthempttl}omnquT@@@é@g sequence

inclB@&s K@[e@&ﬂ&ﬂ(smnlﬁmg]rd-d) %Bﬂnﬁ@s@ﬁ%mhﬁsﬂ Jﬂ@y&nmgblgufegsa ?%8%3 NOS:1

and %’8‘;‘%”‘“’13( f‘l’r ““CIEI?%JS\AW aé‘““"ta‘“ﬁﬁeq“%‘é f%‘%‘f%‘%‘f‘}ahétc%‘%ﬁ D prgpdijeggpidue

PrOé#?omhe@F@Ol ‘Heeicinstegd ofi “GERtin OMRAS tlimifa@noeytiabiecoaflary structure. The

seqﬂld%@éﬂéoﬁhﬁg th3 lamBda3; traﬁ&%gpt{o;le@ %ﬁﬁ&ator'(g\bh@tlstsél&?all NuM@%s 15:3185

19 a{‘ll‘_’?lr er of the TNF fanmily of Tigands.

( %@ f—‘?ﬁ ?g’é‘%?@“e&b"opt osis in a wide variety of
canééditianglyl &is plantid detindudesvegitncedprted expredsios of thetRAY ro2 (Komine

I n
et ap Jnﬁlélnglgf 9_11;672 é%@(%m )gndjzg /Bna'i’ 3%(%; é(?Apr __Zg%/ %gg@?ﬁ)) These
genmwkeeqmzd Ry RGRtftomeF. R@\Wﬁ\m and p@end@emﬁeamzbme &Bﬁda(tgﬁﬁhé}:)l))tmnal-

| ubl e he extracel | ul ar domai n of Apo2
R o P B SRBT AL SHHE P61 0P B GOEEn pAossigroducion
hos( from here on referred to as Apo2L/TRAIL), is

Bacthi'semibd Ma @WC(}DQ{{&‘@H gation for potential cli n| cal
studi es an een successfully expressed in

col P REHa LT ERG G 1A S e et eat P bF 6B aasused s
the Whdtyexpodastion best fse@nparisenc éxFesthd gpT-hingedins f@ftheteki@ession of Apo2

hgaﬁ& 51@ Itﬂe e &B&Sﬁﬂﬁﬁ% aécﬁnp&eﬁ? )celﬂ 0%{5%9 6l 43%6) Ké‘rgﬁgﬁ %‘d gndttngs dormed with

]%? ducti on roxi nat g
PAFPpa2-BIRY} wsing é‘él“dﬂé%’%‘i‘?t‘feis é"ra}?ﬁf@rmavta&re Pleﬁs@) fiopEB@ @écmsaw 20
ng/iheracychRsDBEE20), Slesk-puriticl, 410 ROWREHSLE Broth heh 20/iinRlastic@reh a

30°%Makgﬁr{cub%%§ge&rj§ge%étst?rec?m t % (pl ol Ogl cal | y act ive

&r mentatd’ on, ‘the process

Fermentatipnsh ferAmod dfrodaetion: t hat ceI lular activities are

C 0 nﬂ@ﬁ&(@ﬂasﬁtnoﬁﬁﬂﬁa@ ﬁé%efd by ﬂlﬁ)@lﬁﬁng’ @rﬁﬂlﬁedﬁlﬁ%ﬁl&hlﬂ?& 8 k¥t sodium

pho%p'h%t \g/n}g%% él)é hFVethtro%cﬁlgLﬁe H%t é?%?%‘@% ﬁgﬁaﬁpc&wgliehnc}uged in the medium to
PIOYI@I seletiseiprepyurate eivam regcatione@hp plekingd. Uflask offureswepe ihdwbateioith shaking at

abohtxséf@t @s b %Ml hL4R Hobirs FBYs dBfurd ELQYE LEH o VRLALL AL Sro@Rbn
02-P2RU Pl asm d Constructi on:

f"’mﬁ?ﬂtﬁlﬂé‘d?“%z% inogulatiar ylympsevegs psivgen Br1%qerk9% 9 the iniitiahodpme of medium.
JanPadugtioh,of RROI waBairied buy in didpr@lugioamedihy gitden THR ¢ thibve a final

cultﬁ)rg VMheCJ} ox Pepﬂ Ih[%rsFITQe%rﬁlerﬁatlog gr% gse\§as Egl %ucted ft aROLE é(if (28-

res I on reS| ue

%d eonfrefjed at@@@%ﬁnaﬁeﬂw@ <§ 5eh®o Eéﬁﬁe@vonmt@@démglaﬁwate were set to
prO\)Mbl 2AuAOT BURILSHS kA thScult@d Uhs@ﬁrﬁ)ﬁj toblyplétiaﬁ oﬁlilel?ﬁdche@ @hosphate (at

app%g tp ]{)11 g? SD&&;D %.Ear glwgr%?e_?g?pggF &ﬁ% spe%? %1 ion shows product

43: 77-90 (1978)) pAPApo2- P2RY was used to produce the
Apo-2L in E. coli. The transcriptional
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and transl ati onal sequences required for the

expression of Apo-2L are provided by the al kaline
w@bwspgmvase pronoter and the trp Shine- Dal gar POT/US2005/007880

sequence as described for the pl asm d phGH (Chang et

al Gene, 55:189-196 (1987)). The codi ng sequence for
purifyys 8&90%. pwith st alacerpghosphpte listed @5 ihe prai) iRYE ) Waprnitgated apfed at the
desiinCdeEB . mfa)dghShumeferBaiugar receSatien e@Gireaisl fel Sludkes @6 @Hmary
CaI‘bOX S urc Ibase& I atCOIloantenelt h Wlﬂg enstr% agrggilc QC% 1‘?10n uence

NETudes nlicIe6e 1 4&8™ In encodi ng
r es ffmb%ch@@fu@&lf aalfromp%ﬂbzﬁi) 1(5%%?@1 @ncen%@)lzmmremnade during

the BRfentition ;ﬁ&:@s@ Cnk jﬁ@clpﬁ%r t 8¢ 1ndﬂid§dn?9§rb&iﬁt ﬁﬂgssﬁﬁntlfé%thgx% ﬂalgrommately the

u exce a coqaon en resi dque
R ML R R N
occekad i axathee itk ddnsigl of euGRdr YDsstandia bpuel8 hdirepsEigerelntios.

enc el fighehdifn W@lg@edttiﬁrgégtbﬁ%b@ Baks oG mf&@Bé?ﬂ Harvested.
(Schol ti ssek et cleic Acids Res.
(1987)) follows the Apo- 2L tggsh ng sequence.

Addi t i onadrbdctioh Me8iuf lCaEposifl o SAP PrioGbitidRreSRABRREES f Or

the expression of the tRNA's prol (Konmine et al., J.
Mot—PBiol——212:- 57959831990 —and—argul-dnay—{Carecta
Ingiediat . | CeII 45 453- 459 (1986) uanfih@ser genes wer e

cloyned by PCR from E. coli V\Bll()4a2|ad pI aced dovvnst ream

T

Glhkdse  pl asm d confers bot h tet r §d9-¢5d me and anpl ci I I | n
5&5‘;} Bacteri al Strains

Arrn%SI'uSt ance, upon t he pr oduct| on rial S
a“a g OVVé II \/UIIUI LI oS QL t al LIL| ’-l-ol:l bUI I'vvoiLl1lU

SddiunAthdsphetd) mpimbAsicAdiBydage® | ac) pti3 iqu ompT _WGH) ) was

ost for conparison

P&as§9ru%w8ph% dvgaélg type pr oduct | (H 5hg llll:‘ expressrom of

4oF0, LI yrpr-= nutot CU IIUbl 1"UT

% j@m pliospaie, nepmobatitfie r are codon | OR)
S&Eumc:ﬁEZe ijyddai’é% were prepar ed anpd_ 44 ansforned with

APApOZ2-PZRO UsT g Standard—prycedur €s.—Transf or mants
_Mﬁlmml@lded fromlB plates conti#>8 ng 20 ng/ni

T G 20), streak-pupifi ed, and grown in
C

prottr Wittt 20 ng/ M tetracygtine |n a 300C
Anteder / | ncubat or _before being $O9®M®d in DMSQ at

- 800C

rdried ARRiAhdxAMarcocess for Apo2L

Bh.ogist i on: A

Shake-fTask T nocutr um was pr epa
Zige puifate, hentahyérgteli um cont ai ni ng 44

€d Dy 1noculating
B-2rAmendi um nhncnhnf e

CW¥ak Bididt, heahdvad havned st oc K cul

ol el al . Appr opr| ate

ant 10l OIICS Wer e Included I1n 1
Sediympqly datelr o t 0 ensure r

Cﬁrl@&hfa@weﬁth’ffy@@te‘\/\e re incubated \

e FTEQI umto provide _

Motolposdpaki ng at about

5300C (28C-320) Tor T4-T8 hoUrs.

MhiBnekd WaBAK, Bohdharm@l une was bet |

1hl s cultu_re was then

@m0l % and 10% of t he

Initral voI ume of medl um Prodt
Cpseip hydx
Ygdatea@Jaiaeve a f| naI

cuI ture voI

JCtI on of Ap 02L was

rmsgf appr oxi matel y 10

lirters.

BlaQ¥le

)éon o p
e agi

|on rate vvere set to

Assgssment off Sohblg

pro uct speci
PR gw%eetr

of Hrém bthfeé/ allu\zﬁaﬁ) dcall &dns'ilty 6153]2051)'!%5(}c Wik @llected 8y ebaGifuz@dn hrRI@KE resultant cell

rate. Throughout the fernentati
culture was fed glucose as t

transfer of oxyggn to th]e) cuIture

The Ternmentation process was conducted at

RHL ot‘?f@e(;n%r%ents% @J‘tg tl@ t‘slfﬁ%@hﬁ ti)qum@ﬁtatlon Ammomucrin hydroxide

The "aeration rate an

provi de adequate
Just_prlor to

Chr6Bat8&a @@thaﬂ DL al pha gl ycer ophosphate feed (vendor

ae‘r:l ver thtﬁp r{le colnge (? gnu ?en‘r)leritzﬂory %cess 9e19 Qrogn 1 milliliter

on process, the cel
primary carbon source

based on a conputer algorithmwhile ensuring aerobic

condi ti ons.
50- 150 mM ( Fi nal concentrati on)

Two batch additions of approxinately

ZnSO4 wer e made during
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the fernmentati on process, one just prior to the

i nduction of product expression, the other at
wappsoxisoat el y the m d-point of the producti onP@EEUSAS/007880

for inproved honotrinmer assenbly. In this exanple, the

addi tions occurred at a culture optical density of
pellgipdere staed 4 29" Crmsibtrabitiy The cABBlsts "5t Uyt 4 resuspended in 0.5 ml of

exti@@i%h buffee(sot{ﬂat[mpﬁs phle®, ﬁoeﬁMIEDmtanm m@(s! ieth kgwetthe 1yGozyme) and

me arbciaﬁf %sr ed c? r% egste th%4 uct %ﬁ‘dp ? a%hltl gSr?Q %ﬁ%\é? i%trf 916 cell lysates
by Exipfugaion bqﬁoresghs elerﬁeyl\lymﬁs Mcr@ tpagstl optp é‘SIéPIrCrﬁj’ifué’d |<%¥%WPAC IEX
me(bﬁn)ff&dnﬁlé? qﬁéﬂﬁtaﬁ‘o\dl TBHI@L@LAESh}nﬂetﬁdaeesﬁleefdmﬁfﬁcﬂtldt @¥ay from the

cos PR LI 57 V881 BT oLt T e d O PR 7
buffeerveetitnaitute at Htowaas sf dHymilnom- Exchange HPLC

Chr omat ogr aphy Method : Broth sanples were taken over
thetlfne course of the fernentat'on pr.oce

ersed-Phase HPLC

Chideasgripiiy:of 20 CD550 wer e col I ect ed by cent ri f ugat i on
and {eghecuﬁlﬁéﬁhﬁlgpﬂr v(fo% Fﬁelll ﬁlﬁ%qe%ﬁv%d%&n%e@ @el@tused%g gl:le quantitation of

unt i anal ysi s ts were and

ol BRSSO 5 FrPIB PR QUL B g@?nlftlecﬁﬁmﬁﬁé’swth 100
nﬂ\/p]bﬂ"ﬁarﬁ waSlowsiNEREbata Bitodh 2mpeptuid foh@mo@@eforatbeibEeentrifuged at 13,000

p X O% C{I&% recovgr tﬁe&gﬁp I "ﬁl?L;!trXct wgssfrltlégﬁ ﬁl%u%hoy Jri)gll L fo#el'&% #11 was

romt asm enove

loadef ente & HPLGeohima éPebgptefe AiopyseuBRR QP Bléigpedivmp for reverse-phase

cthIJnﬁngrafph}e crhé Mﬁm QPariBh Gad cod@él D810 wah thHBb@e@hﬂsééﬂlﬁwmg at 1.0

ml/&waal%\l fr{;pé(t 3 r%&w[@f Pglé%é 3";2;805 acn/t)om[rg \A&&roel?fFVAe(a/ertZﬁ) minutes for the

resgiutivd oitthe @mél/ a\f/ayénmthﬁeommmm meitips dedk deteasipp wisrabdsginpgvavelength.
Th@zynourﬁ %f ﬁénoﬁetﬁ;{@s#%’sﬁﬁg wedWalc@fted anzl}I@rgveﬂag& r@pcgl@e' f@d\z@r (mAU/pg)

te buf f er, v
cerPa e e i ShekBeal oo BForPurtn SRRg et e same
mefpd2L Expression During Fermentation Process by
Re %ver sed- Phase HPLC Chromat ography: Fresh cult ur e
oth or previously frozen and then thawed sanp

wer SR AhrSEn RE LT PRETLHET IO &R OB AT oDl in e
grap) @6thl it cbpﬁmum 2:8P fekd 1ot tetbdylpd oa $4306)X At of thd G3P4BDrund pexfdrmed better
tha1§ M:: %’@%}i c%htﬂz? nﬂglfﬂ) exmﬁgleg aSQheVﬂ:e'ﬂ @atg'lgpanQPﬂr&TJatoéj 111 R1ture increased

to | ate at roomtenperature for an hour
frop &t 2eampds/hoyr: Bie pirepifis Rrglgt tiigr mfsoveb Ut pHihs s incregsedibye 12o
mn[o%ﬁh@t’r&di 18 taol@nduf, &6 kpecifib@erarak Toaed TWGtifnhih feed A6 of GFFOWID e readily

ef ore P
determll nT?] ocfjsékrﬂ%d mtql evaé % %n tgn pr%&ﬁ&%@% ? ngéh%%k%y ezH {jr% 76 these
parfigyfar ¢<e@é¢reeulﬂhlase adHl@hé@@@Pf@ﬁ‘WOf PWQECIYHFD‘EGPS@W%P%O%PQL the
preY¥RSd e QuElY 5ftc&.ﬁ Rt a ﬁ@%gat‘éﬂy 810 1ile, isRbthsy RRirsase faboit 1@ 17

8 S T R

and e Oireferatdynabodt 10 tod4 ApoRthoaway from t he contam nati ng
p r Ot'ﬁfghl@% sthv@ %1@%&%{)&% W@&t @l (r%ﬁgecﬂtmasv@ééﬁ'lc@&zg b umddBn in

nmonomner 3§r esen in sanpl es was. cal cul CLP
ug/@?rrhlgn ﬁgrareﬁéfﬂacbre GRESPS freding inrgagic wawye i w TG RZED-
WHilh Qly@fcﬁﬂ)splﬁ’d @dedihhi@crprdlspaaifis @el atweahlanbi ¢f Ape20fepdjngOiiorganic

ph(%élr e n%gglgveétu%ﬁagéﬁ g%mﬁtngtjalyagc%gxuthYOntcg@)é%art.[)ech tf&ﬁ@omrol Snmlar trends

S ec pr oduct
woglgl bfe?XPf(Cfeéflfeﬁgraé@”f’E glyggrophqsbete feie thr a8 lei’lPVeﬁ‘t}?’EIBSWlff hepgpre intended

to, bildQlo FhAPHI: aWigh RvaBf R PrbdsidhlEin %@taﬁ@@dy featir gty@er&ﬂﬂ&splw t9d wild-type
glp?'ﬁ%ft] éjﬁgelr:,g t:mIS @Iglacugagﬁ{p?rgxre%g;%ﬁa{e got e 1n %c Iphosphate gete?casef 816 8u1ture
rate for an approxi mately 8-liter cuI ture i ncreased
26
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from6 to 12 mmol e/ hour, the specific product titer
i nproved, but as the rate increased above 12
wor@sesisour to 18 mmol e/ hour, the specific titPCT/MER05/007880
| ower. The optinmum feed rate of G3P will be readily
determ ned by one skilled in the art based on the
celisiensifyimereasgdyip eveo$006]%é%olpm§§|§lﬂ‘§lf@hose‘ta€ wag fied bt ropigsthe no-feed
sitdd@dnt | cul ar conditions, culturing in a 10-liter
fermentor cells for producing this specific product,
Apo2L, the preferred feed rate of G3P, per
approximately 8-10 |itersEXAMPEE€ferably in the range
?fo ?gOH, Frﬁzs}m%tnolo f ;&Z PMg !e*e-égw%g [ABOZEI%FO?uJP E:E%ng kc:ﬁk%/le Fowgb_c#blt ? 5
|Té¢ fameiplasmathednyweion, mc@ﬁ@plalb)ptyatrgb dgdiun Qompysitiah, fermentation process

Q%etho@ W L%ecﬁas %&%d ﬁ@xén‘fﬂw ﬁe\(@cgt 18 é:;%ht)épﬁate batching and the
G3Ero uct titer (referred to as specific tot

eddiiionl APPERR 9ifheriRgraee posahpre EYH‘éa“é inglyfed 1 e et fhigjehiggn 2 control
pro@éé@ﬁzasﬂ@ﬁt@ddﬁ@th QI AR aulﬂiap&mam 6F 030, dith aded Emicyipely gﬂte@T

st (4 Wi | e ero e feedj i n¢r eased
1no§ aélelil ér .a evst glprl%{ (t’ tﬂ%;k%lé?oné) thca?a? Ri)cfolﬂgamrc 8%0619’}?5 (in t%ese examples,
theladriod Gawva efrlRoeiih be the svegadfipk@phateifor aighibenisipetiinfof e ¢ed gamhth

I .compared to the no-feed control. Simlar
SUbée%g%gléth\%o cﬁg) be expect ed u3| ng a Iovver _

Jesge: The results

h er Q“h@ﬁl&:uiufﬁ %Bgﬁﬁm x(otoc@l W;s tgcosam§ !&Ql\ﬁﬁ &e@@fbetﬁn BiAp1el3€ ¥RbHuction of
of exp ressi on can_ be obt ai ned ee [

AP@%LW% F*’o‘ﬁﬂq Q¥ he erodugtiog W‘I“E}gt"?b‘é ?that et Réor 59 of the

phdsptiats s@ kvhd elibhinaed RXPRE in[fﬁrﬁatchlﬁg 4t Ire@raceﬂ @ith BeqhiRéngAmibEr of moles

C ensi t nc o
of @% a%@eg%ac% dbaet&g g%ﬁm 8ost1 (F]cuf'I gciny g‘gerfg tgloﬁ Wfas c%nducte# ag %Joutd30 C
852tCyawt pH was contrelled ot dppredmaely U8 16.01H3) aR}@\WQEd frotocol. The aeration rate
ané':téeoa[gﬁsﬁlglll B{A v&%Ie aéAEes«P O Egz{merSI \"’grr@he'%gsg %vlhcrg 5(9?9%1% nclj()lllgahl@ ghosphate

Actrve hase The sanme plasm d construction
wame@ep@@wﬁt}b(ﬁﬁl’h@g {norngm(‘d]h?pphqtpevoqs geﬁqh%lﬁﬁ@tg itg IFlQSlHJm sterilization while the

glyte%cq)n&s@ﬂaiec;éblda&&cm nfaawapﬁaﬁﬁlaoy maamemaatthmﬁ&hé&eﬁ&phate was

expﬁﬁecg%hug togjt%% ggrpéci%(lmhaée 23856 { é50 Igr caalg{) where%‘? oIPt%c {noréamc &hosphate
wad ﬂﬁﬁadedlmﬂgaiﬂ oiiphoisphatchdsylpicaad ﬂltyGfbH‘mdrd,Hdéidl 11|nmedldtf$y atat the
1no%u3551 Vgt?l% r{%r&ﬁrﬁ(ﬁg gﬂ&%ﬁout RE %‘Prgc%%n%%)cgsg Qljtxe%glr?glg dgvgs fgcpglucose as the
prijpgryreadion s@fop based qura cpmpyitan Rlgerithynwigle eesufing\gerhiieipondipiens.ofn adgitions

we;enedéiﬁmg%e fe,rﬁle%tlotl Bece@;sq&e%ea RHGRNLrGeROH ﬁmbeﬁneemam was
t hese exanpl es, was expected to be t

all%ﬁ@@éocﬁ?fif%ﬁ'ﬂf’é‘kﬂ‘fé‘tsé‘o‘f%r a SI gnl ficant fraction of the
Refu@d:] growt h subsequent to the addition. Fernmentation
Process for uct on dur.i Active
P B BRI AV ERAPALE BACB PRS0 e DR enysatir i
theagsive pravthglasewien 8070 i- 1> ErbihpP@s b3ichifer verd raptabed iwith 53 Agsigi2ipn for both the
wiﬂ?‘_@%‘: f[pb‘%tagg ElOShS shllfh% tl%r ECQHQ olta?ﬂ:c%%@/ﬁ 3 ugJeYoetH%leﬂ] of that for the
0

exce at elt /5% or t he osphat
dupdigdte epntygh gases |ci>n¢vqﬁedtvefd3 theaighttph Bost withtn S13F Brististion ng@ﬁn@ﬂlcates an

ad\faﬁ%e%ﬁtﬁg iV kibh @ %aﬁ%r&ﬁkt%ﬁﬂbe Rt dile e fé?fnexﬁ%gn process
as_a batch addition post .inocul atjon.

f er FEHe &t ruaf&% offel &0 EBiierird besein %l@%&&%adgﬂooe fe%ﬂesszé}he a?fatype’
Ta)dh WaSs D WidgQhel 1e1dor an rziiia RF BIXd GaPLied the g_l'pTQm(tfﬁchhoJ 4@)6 pe8uced the

. per standard prqtacol. The a and
il PO AP B gt (RS PR R PP A3 ia Sutabag o2
mgtaigiefondesoatrd 084)0 Furthbreusing eitigamiicant the 8/ pligypeor waisiterl @l @biedtd the

pea?d opec1ﬁc(:jac61}rnnuﬁ ngn 4 9&?&@%arﬁ£?@9@ﬁh%ur¥‘@§%g?%§ gggouhg] '191[? s?({ws that

repl acenent was made approximately 1-2 hours before
t he bat ched phosphate was expected to run out (at
approxi mately 30-40 OD550). For the case where 75% of
the i norgani c phosphate was replaced with G3P, both
t he i norgani c phosphate and the G3P were added

i medi ately after the
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i nocul ati on of the fernmentor. Throughout the

fermentation process, the cell culture was fed gl ucose
W@3g005/0878p2 | nary car bon source based on a conmpuP&r/US2005/007880

al gorithm whil e ensuring aerobic conditions. Zn

addi tions were made during the fernentation process as

in SRBLHRRL ehbbdinlers, RlihvieRon SAGEHAH smTQQf AoBhigRR tafﬁFdn%Q)f B meric
allowed to lg\)‘g(}eed f or about 34- hours. Resu

45
AP g B MERB AL {4 % it fEr i Hondimeriep eh e By6 iraprpredrastsh
pro@xpvigSighiGdanyccurring significantly earlier in the
active growt h phase when 50% - 75% of the PO4 batchi ng
was replaced with G3P addi t%glg ,for both the wld- type

and @t/ecg ()f ggﬂfaéﬁgﬂorgﬁétﬁm l%iﬂ:' H&Cﬁl&%l%%&C@JODhospthate gddmon
accunul atron cur ViBurn® the E@st B@HSurVt Fih@kaibOT

duplicate control cases conducted wih the VVI I d-type
host with no G3P substitution. This indicates alp

advant age of thl\%ldn@&ﬁntl on in fﬂ@@oﬂéﬁe pr O%}% morllc%merge
obtai ned earli afoddiiiniled he T egaBAL ALLON Prog %821 1e1d
Exphhdne al |l ratiosmghiihd) to GP tesbegyherein aghyeved
Coritdai (@3EXglvant age regamdl ess of the hogt type, Tableg?
CorgthioOW8E7) hat using theil:1 or 1:3 ratjoo of Pi to G3R for
the g/ pT- nut at ed host 43F6 produced the highest
Iumetrl c Apo2L product|V|ty rate (an average of
%’S g@ versus 3A*average of abod#® 0.24 ng/ m 3pr
(50 é?paf‘ﬁ’éen ontrol host). Further, using either ratio and
ype or ted host ach| ed the peak
g%%,%;,%{mrﬁ;%g;ccunul a?ygﬁ (in nmy/ QD ez\éearl ier (22 &5 26
hours versus 28 to 30 hours). This shows thatin
Pi/G@rd &B u3ps)ef erred gppodi nents, the dgventi on cansy
(75%cdplaearengi m |l ar, i f not hi gher, amount s of nonomeric
Apo2L in approximately 10%to 25% | ess fernentation

time than otherwi se to i § oy ocess productivity
fw

significantly. Table 2 E Repl aci ng | norganic

Phos phatxredsidh bi 2 pr&iadi& biriteh AobDpEhCEs R RBOSPIE S of

Addi tion During thgiphi-hsd Betd GHodbghophatd€r MENt @t i on

Peak Volunetric Tine to Peak Total nononeric

Productivity Rate Specific Accum Apo2L Yield

Ex péeY prosedvre (imilpf tvl than dgscri{bed) in@Ramply 3 (vgy followed Btcemo thal A3Eappr grade of

app1Q)x1%1?1te %0%0 %‘uxqquﬁgﬁvg Iami ?&ﬁg /grcrel(e?)gfogpélgtrgmvést %np%y/?oggea% %G%P as the feed

1G®(821§Wn2h°§})(50% repl acement) Pi/GP @1:3
esgl 3F6) 0.34 26.0 3.0 (75% repl acenment) EXAMPLE 5
%es& on of AP Pronoter-Driven 02L Product Using
50/ B8 &Y ey Fimar G mprryerpeat aver @ Pr-lrdbianad aﬁ%@béamed using the

mixture or the higher grade G3P material. L)Tse of the alpha/beta mixture would lessen the cost of raw

material without compromising the production results.
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A procedure simlar to that described in Exanple 3 was
foll owed except that a cheaper grade of approximately
w®005087180% of al pha- and bet a- gl ycer ophosphat eP@EES2005/007880
enpl oyed i nstead of G3P as the feed using strain 6143
PgﬁtanIgT nmut ant host). Results Figure 10 shows that
W S8 i nprovenent over the no-feed control was
obt ai ned u5| ng the rrixture or the higher grade G3P

- RSkl RUROGLERL R B b3 D
FPopising PWPW’G@@MO@H&I@NOII}QCF@EW Wewutegiedmm vmlpfewesethé oiture
Qﬁe@ﬁﬂ&' tﬁﬁlsp&taﬁ@ on\éﬁlﬁmoklﬂll@te hgh Ha0th OPRMR adi@is ’gxpn%ﬁh land (b) recovering the
Ié'rF 316?61 culturing E. coli cells conprising
%’%f%? &ifcodi ng the pol ypeptide in a culture
2. r@d praeessdti cleign 1 wedtinrige drgandphespictel it aiglgenvptobsphiare.a
t'lrh@ﬁ%&gé'c;f @lgxlnﬁ We&ﬁﬂ § %ﬁate 3 hlxpzhphta I%t@%erépn(%f)lﬂl%cok ?éta—

acid 1s expressed anc recovering
fg}yé?FPHhﬂ%’h%feP‘l%‘“‘XtErethFP?éf pr ocess of claim1 vvher ein the

4. (lthg ﬁlﬁ&ﬁd v slpied eheteth tie @Icgflﬁﬁlb@neh@sh Bhladrt]@e of%lyceTJ]Q -pREsPIGRSIHA glycerol-
f gl ycerophosphate is an
ar phﬁég {gygs wg%ﬁ sﬁﬁ%tng or betagl ycerophosphate, or a
5. rﬁhf( Prafees of Aeroae et clauns Ihighersindleeglsip takds alaspiga shieflagkr feppeentor.
6. Oihy poéeel S RRabRlainS 18 \If’ﬂe?étnlﬂ{e%o@ﬁep%e)iﬁx@&o%red%roﬁh@es@ﬁ@taﬁl

and ycel te or is glycerol-3-phosphate.
g morclitureme‘%u'gogtﬁégce@ne of clains 1-4 wherein the

7. Uk progebsrf anyaked clplmsd e Whare exihieskien dfltmaikclar aciidy mgaited by an inducible
Q)rom-Bha@ pr ocess of any one of clains 1-5 wherein the
recovered fromthe cytop peri pl asm
5. O U Sl e B puer ine Hiqdhe ot p oty
9. Otheproessaif elpime’ viheBinwheandecible prepotessihomc pbméttre nucl ei ¢

10. Gk groée§s JF EIGH! ﬂl@fém% n?dﬂmblg %&bt@xj PP St 8. The
process aof claim 7 wherein the inducible pronoter is

11 (g rageRt PREHHGRPILTIE SheTpip Rt of e nuplsis apid Brging whilsfin the active
Graittnphsewhige @iltririgkiep.i nduci bl e pr onot er is the tac

12. pIth H@éegsrof an"&Q)ne (;IE IgﬁmB rl q(f %Vﬁérel%%n %l deﬁc\MH%ri @f]r%ots%al %hoA

i nducl pr onot er

13. e BRSPSSoH e“y(ﬁ?f‘e ‘él"‘éﬁ“ﬁé 1? Whgeihte Eeqoh iserdlf e Withypspest tOtchr@mosomal
pyal ei ¢ acid begins while in the active grovvth phase

14. olfhc #rm%ss olflarx&r%r I &gla%sqﬂﬁ évl]i%eln &h? Rl 95%&‘[5 fe.nt 1n ch?{]n){osoma?glp;‘

ereln
15. é[FTP BRSSOy ophd alain 3:12 Phid viheroia é@ﬁ e lsem?cmhle clypmesprail oA and
Lip¥2 wherein the E. coli is wld type with respect to
I ONDSO ss of any one of clains
16. Clrﬂig OSHheT € ?g?“ﬁ’qts W?e;ef%“ é‘% 614 o fsélc’tdlegci‘ec‘,' &l OIP%OIBZH F&hosomal
17. ghpirocess®f anfloae gf cloioed 46 hereimthe prigewide 5lagikagotik-pdi@peptide]1 4
18. Wiﬂgﬁr@de& of !ﬂ'? ofe of GIQ1|Iﬂs 1118 wH&lih ﬂ:lb Eéﬂ;pebtﬂe EQ&QM&Q%%{QBQ@‘

19 g g rqgess of laim.1 Geln t
355 5 o et P BB PR e RGP © pgin-lik srovpi gector-1.
20. fhopess obflaimry woeaen tb feed @i bbthd erdfophhhad i frbrabout 1 to 7 mmoles/hour

alel am@m ﬁ@rs b o cﬁmgg ek Flgceml HBERL drflGyor. 18 The

Process one O erelrn

21. 6’61; g;bcé'sjtof ﬂ@m@ wger%%ﬁpq 134§ o‘btbq nyg)a@mhps(géate is from about 2 to 6 mmoles/hour

per about 8-10 liters.

W

22. The process of claim 21 wherein the feed rate of the organophosphate is from about 3 to 4 mmoles/hour
per about 8-10 liters.

23. The process of any one of claims 1-18 wherein the polypeptide is Apo2L.

24. The process of claim 23 wherein the feed rate of the organophosphate is from about 4 to 17

mmoles/hour per about 8-10 liters and the culturing takes place in a 10-liter fermentor.
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19. The process of any one of clains 1-18 wherein the
pol ypeptide is insulin-like growh factor-1. 20. The

wEe@sossonf claim 19 wherein the feed rate of PEEUS2005/007880

25.
26.
27.
28.

29.

30. Al
31.

or ganophosphate is fron1about lto7 nnDIes/hour per

about 8-10 liters and the ¢ ng takes place in 2
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Wiihepredess of bleimf26 edersiathe feed rateidroor et 8 phio sypiméeteud per 4bpwo A10 liters.
?ﬂg Bcegs Jf 8a191 %;rgﬁ 4h|;' ge% raQ%rfroﬂpa(Bbﬁt 1@fo]1@ mlrdofeﬁlfnﬁ 'per%gout 8 10 liters.

process o wherein the rate of
é“l*‘@%lfﬁ‘éﬁﬁr?é ay1eag & claignsflr2d whereity it inoszans PhOSPHﬁSPSe%SP REERAE dﬁé?g the
&aﬁﬂ&gﬁqﬂo liters. 23. The process of any one of
gljrh% RS 06 %al&vﬁg W[ilgrlﬁlg thfl\ga e1? gtonﬁa%)aﬁl@%ffog@a Yo r%a%%kospﬁ te ranges%‘rom about
dﬂQanb%ﬁbsphate is fromabout 4 to 17 mmol es/ hour per

bee&ot Dlaibn 20 YhSrein B p&l%}%ptﬁibl kstApbIINGd 118 k@S isRbARE B3 {0 :03.
ntor ess of claim 24 wherein

%ﬁ iter fer proc

%mPﬁgﬁ’FﬂPé j"derpip EﬂBHﬁPuB ‘0 16 nmol e/ hour per
about 8-10 liters. 26. The process of claim 25 wherein
the feed rate is fromabout 8 to 15 mmuol e/ hour per
about 8-10 liters. 27. The process of claim 26 wherein
the feed rate is fromabout 10 to 14 mol e/ hour per
about 8-10 liters. 28. The process of any one of
claims 1-27 wherein an inorgani c phosphate is al so
present during the culturing step. 29. The process of
claim 28 wherein the ratio of inorganic phosphate to
or ganophosphat e ranges fromabout 1:10 to 1:0.25. 30.
The process of claim?29 wherein the polypeptide is
Apo2L and the ratio is about 1:3 to 1:0.5. 31. The
process of claim 30 wherein the ratio is about 1:1.
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