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EXPRESSI ON SYSTEM The present invention concerns an
expression systemsuitable for the m crobi al

wexpression of reconbi nant pol ypeptides. T7-baB&€dGB2007/000351
perfect palindrone operator sequence-based protein
expression systens are knoyn from patent US 6, 537, 779.
T7 based systens suffer from drawbacks in that

operation of the T7 systemrequires phage pol ynerase

whi ch is commonly prm_ﬁﬁéimpng a | DE3

pr qmaqg@s@ﬁ PRRSEOM Gohdiend af WixprBsiohagsteppbiiteiate thehticrobial
eXp'i%;S?,'PE%fra }Hgma%q egné)éc't strain to create | ysogenic

ynerase can al so be
delTirvkased werfedie pat drorn9 pner@tqu GRIYGNCR-bASEPHh e BICRIN s gypression

systbmtsfailéfkﬁblw‘h RGnPHRge 1S BI537a1701 B3 babsd g@iems eUfférTeom drawbacks

proﬁﬂ%@@o ?ﬁ ;}@Sert?( S&%ﬁ@ Zecﬁ Né%%ﬁé @%rﬁ%r}ag%h&hlkrpﬁﬁ commonly

by é1sedingtzaDE3 cppw@eetexprq&smltw ireqUikd ehage polymerase into
the E@bﬁéri&h@%aﬂh@éﬁ&@ém tb Reshté W‘s@@@rﬂt Gobostairss. l’men@algévpblymerase

Y T

carrigisethgsgend foDE® phage rp;elwnserm (®er M’ pplyewarase).n The ADE3
progHRgEBatka thedderetia Blenp@y b Oif o foEiHéfé?@i%Idhrbf tHe M)Qhage to form lytic

oragE g Helbt o denibal Jobh ey el s o retease
phage petticles @and thufsfaapse undesirallefinfectiopein fegmentetioraplgnts.  Indeed, the

use lé'f AsEB dirgiha R Adt ‘&Fumvm& By E&EHIE RrPEBtadA plﬁh%ﬁé%tbhél ty.
voi d. t hi ressi o

BroSioh i dhe ndariiotiie BEMB 0D BB Mo Gt dlable because
soMeetvaéer@logsus proteinsbians dejeteddusesifactsen tre st calk gMWiRARD plasmid

stabRR} Wﬁ%%@u@ﬁ%r&lppﬂfdgé*cﬂﬁ? T'Vo B @I%}"F‘E—b% bpression systems
i on from

aenalil caol PREEsPPO T RBERIOSA P iokioe Mo RSy P inducton o
expieseion ofl theThHi BNArp@Iyme@ gene topngrusriTiryRNA polysresaseng required to

drivd é‘x [R26iEN SR BRST O Pronystere MSecdily, Sh@ e sromated Sisaif B8 Mmeeds to

t erol ogous otein expressi o
be I§0ycREr GRS TARReB e NS ah G50 AL T-BHe el g on systems.
selTeets ame amdargpt hurnisert bbetsrolopaiise pmteis séxpriession systems  with
dlffe?é!ﬁtt %E@rd’f‘?éﬁrﬁfbl HhdPaG&RR frﬁ’éklrw %@cﬁ@n Qi Bbtﬁ‘ﬁ|§§ﬂonaof the

L DS oo MORIR s i T

proaesn. pr oy iisl#merqonewsing candt uralesisiblex press there énd need for systems
whléﬂ%ﬁvﬁt%vfdgvﬁﬁp?o@d F&Bﬁ’ﬁ'&' 5 @¥XPeessh Oéhd""lﬂwﬂ%%dtlg\%lélscﬁ protein

expiegsian QB PR B P BORECRA HHIRE A0V eI deo bl Brere i
alschet eeedl Ofgo UsystExs efkaDmam nprovidé aingacible betetadggoms exgréssion in
prol?a?ycﬁl'd iy %E'mféll%%léuﬁa@lﬂﬁ@cél‘ﬁ STB BB MR AR 218 @é&st“c@llé S.

ccor resen ventlon er rovi
Bobleliy e Aeee BN Ahp b Ereds Aot B actsdt B Bisms operator
seqeetrmedmedlprcxglsteapressnpsystemg:nm)nsnag pronoter; and b) a
perfy g ro,%{elrrg#dorre operator sequence; characterised in
thgt ter is not T7. Pronoters which can be
en‘g? @mfepfrp REromERNSLAPIFPISR%® M of the present
i nwhatactamisad & thainthe pkomdtersis nBNE/.pol yner ase- based

pr quBrtn%fe@Xlgr{ gfggan éﬁg Elaf‘ﬁl he e&@éélorﬂgﬁstem of the present

nmer ase-

mveait £ EQTIRNBGShRY P@W?é?ég’aﬁﬁ% |p[mﬂggt%%?enﬁ@d preferably
E. cOll RNA palimetasBbabert prdnantéd\dystetsp, Examplesrof prgmhaidrsanttich can be
e AT FRE AP R RV B Tl G e P S e
i nclude lac, gal, deo and gin. One or nore perfect
pal i ndrome operator sequences may be enployed. In many
preferred enbodi nents, two perfect
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pal i ndrome operator sequences are enpl oyed, nost

advant ageousl y one operator sequence being | ocated
walonwnsssseam of the pronoter, and one operator BETG8a®E/000351

bei ng | ocated upstream of the pronoter. Wen two

operator systens are enpl o%ed the operator sequences

are preferably spaced to nmaxi m se control of the

Qﬁ%&ﬁér sédﬁeﬁ@é@’wﬁiglt? Welyn&nérﬁglog%kf uﬁ@@%xﬁfés‘sn%nf th}rﬁéccordmg

ase pairs apart
to tisnBrapal INSTUBRAIMCIGRHACnSAL U5 BRI O Of TEprege sk gaindrome
opefzdrr Secapacds nday e emdiayee mia dinamyn pssferaer] @pwiodinmants, two perfect
palnr’?‘cﬁgﬁﬁgnfiﬁ%rg%?r it halr%@né ?é?)scrrn'o&t 'agoﬁ{ta%eo%ﬁfy BR& n<5perator

ed
) o e e X o
locaterl upsteeam REpthe sromote qudheasiwe oferatorr systeass @re employed, the
opefé'ic?rts%' Uenc{egrargﬁ%?%agly sggéqul%qﬁaﬁﬁ%%%ﬁﬁolvﬂ??ﬁb #@Mb@?t h& many

era Bressor sequences
emhodine/iy, the §pacing ifpiren Beelo| 1201 kgse &gile eartcareteRblY §8m 90 126
basé BaiFaset, ahe Moy plefarbbll 3¢ or e bess pairgapzirei n ceifadn embodiments,

an ({P%Htg %beﬁ&%@@&&s Wy tt%lt?‘a%sg@:tl%glvét%‘?gon y the host

enone atible
pl diswillgbe Tﬁ@%‘)&?ﬂe’%‘é‘i 6}? apeiom sYalphis Pﬂmmgﬂ%& @rap'ion% with an
apptdpfiateoprasebl sgRRADE, Refredsdr pegliericablproduaepiepesdor protein, for

exa%o{ h'l:ﬂ:l n%xgéﬁ%ﬁcg'WﬁWSIn lﬁ{éenéi Eﬁpgﬁt@rg ao%érsmc repressor

er na € expr ess|
SeqUencsp ﬁmva%l%u ¢ W3asl friggample e log S?élé?@ﬁ%caé‘rhﬁ $§fdde increase the
levell&EEc t&bré&dor yesteih heT wwpe&sbmeqwﬁéeemy Biso Hehwotided by the host

co SEhmE PEhF [UnE LR A A LR RIASBEOR Y eot o can be

| asm d
typh r@aﬁxgre%ﬂl@b syapr F?élsb% itegratagp into ghe thvéP wo8ll | esRPrg: but is

preférab§/ QS‘o‘iﬂﬁis@d NRfthiAr anf @xtreehombsontals @fpntdit e seaf &y ra nglasmid.

Alte%%&&%k '(]51 é%%g é% %ggtgtﬁ@ )2%5 n‘?éo?;pc;rgfeh%t?g)%éﬁa%? vﬁg%e%rs and

ressi on
thesengerthtn dpla.vea the graression YA ﬂrﬂoSté@rh@ﬁt 6All @vstﬁme Plasmids or

expfé%gnbh egbcRdrot &innbé Sas@@mweeesly NREAGES XKhown MAYth eart.ndTiee ghlasmid

oy 538 S B et ELETEIGED 5ok BB ob e o

sequgndes edtiering @ngblph@tr%ﬁs$ta@ce( |BCE) stabgtyt spasepee and an expression
cas&@dl biTas %xp@sﬁ@:ﬁ sﬁﬂéﬂ%éﬁal%ho@@dﬁﬁ@@ aehl @&guence if secretion of

nor e ly el sewhere (e.g. see The Operon,

escr.i
the gaﬁ%ﬁfs"sw '35%‘1“% zni kof f (1978)). Inducers may be
us dekpressloni raaabe indgeed by therasiditieniod an induseceHpbtasuieenrepy!-8-D-1-

thno@éla@cawraﬁédmvé PPERSMaYuUES oﬁm§§dh0é‘s ‘é@l@tﬁtEK&—gWabiosh@ (IBCG),

ar ent ci ent] st of o Ly
'ac’%% Oés@?lbbﬁosfysf% C{Lﬁgrsppggeh? eﬁﬁg C%é@lﬁged more fully
elsawhsro(ed see §h@rcho;esorpr®lsévhﬁgr ang R@tanll@ﬁ (1§7S)a\ndlnducers may be
use@sﬁﬁﬁlld@bilw drnlnn”bérhﬁméﬁ!&ﬂl SThe ébﬁst#éi&@nhﬁf &ipPropriate plasmids or

e roteins

oxpieRoPhg e e iTie reaatt e Saeist BEyHESReIl st cel
may! Heeexpressiory systemoef thek piepenti uj\velmcangﬁregeoqsmployed fo express
protl%fn@lﬁ@ﬁb(éitc'eﬂis &Rl |e§péd"é¥lbh'ﬁﬁnc9@@rb§rﬁlé@% CRé Lised Fﬁé?émeWEilne refers

oerdia AR Spf B A ik e b afoogfide: e hostal
mayPhe pdckantdis cieauligyniis a,Examglegrefrmrpiasyaticveellp dndlusiei bacterial cells,

for ‘éﬁér%ﬁle' ?\@Wﬁég{%v@a&ic dridf cSMDtihdliding EQ_‘aEGH Q§ah%nella typhimurium,
c ce easts. sucC

Serfalé gheS e ot FRAISTaS, agbnadh T Graipasife bacterial cels
inclpdihy nﬁapqﬂha,sub@hayvéxammessf ealcaryalic @ﬂhnmﬂ@ﬁ?@t&a@y@@@s Pichia
pasREDesa MBI cad J&éﬁst&@' V-v%n%HLM‘ Wn&ﬁh& MR EROmyces lactis,

ncl ugehumancel
SCHDRREp SR PERETD o BT T GBI WYRoan O imeleyed include
NSO cells; and particularly hanster cell |ines such as
baby hanBter ki dney cells and especially Chinese
hanster ovary cells. O her eukaryotic host cells such
as those of filanmentous fungi, plant, insect,
anphi bian cells or ovarian species may al so be
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Preferred host cells are bacteria, particularly

ent er obacteri acae, preferably E coli, and especially B
W@rooKAg833t r ai ns thereof. The expressi on syst enP@f/GBh@®7/000351

present invention is commoply enployed in the form of

a plasmd, and plasm ds cofrprising a pronoter and a

perfect palindrone operator sequence, wherein the

hurrehcuentnﬂés isicA@s hUfmarf @ﬁmyametktwey %‘ﬁll@ER@% ddne RUBSLBI lines,

t
such B0 ity AP ERE Erer R oD SUG B e nator ey cels
and @ﬁp@@@iw‘dwmeﬁ?éta@mt@fovalrx(ecqw eseiher eukasraticdwsi eells such as those of
fllan%\’cﬂfétfaﬁ@%léﬁtymﬁﬂ Qﬁﬁﬁblﬁﬁ el JVBREY §1§édlgsqn9i also be employed

A ithehols St ORI AerBhat e a, Riesraty & ool anc

espeially 8 erk13 strajid thetsef.r ecogni sed that the pronoter and
Op%éte&bre‘égiGH eyﬁenadf@n&@eeehllméntl&ke%oﬁﬁn&h%eﬂaré9ea fHthe form

d. A
of o RBRALY She fRTTE SOMRSnA s Bl BRC PheSrTREb BRI Gie gperator
sequenseowbenainihie giorpotepis s ST 7e fgymearwitingy aspeetxqirtes piesent invention,
The%}’a%hﬁdg REYBE 'aﬁioﬂ@m@hsl? réﬂﬂl@ﬂ%%’lasnhﬂs 8r RRiFRRE plasmlds

Do ThB RS PR S Vael of i ieRet P i Py gl oysig emploved for
the prepuisctire iof prajeing.7esm@cially recommeingnt qroteinss by epturitigorecombinant

cellss€ @F‘é?fl‘\%ee%(p?éégloﬁw 'io?o‘%énh@ ks \ﬁlﬁ%@%é@%ise\dﬁhé}hhgﬁ%nﬁeﬂ 41 operator
[ esent esired. The

sea e etk piro ik o SNa Fiesbiric Byt i knoun
i nAcberdingly, fher prebentdelehior aisb pyeddesPa efathacetdr the production of a
protsiwmo%rgeé Esa;siésé,ﬁbcémgﬁprsé&cwgyswn E&ﬁpﬁ mbi nant
ks marowt medi um especiall'y by fernentati on,
antf'il REUNEC overi ng t he expressed protein. The term
" gbpapkrfes gialimromefopemtdreeguencer aeht medi um used for

gr%mexaree.ar%&%e&@ﬁfatap@&uns In many enbodi nents, a
I ent .so ed._Suitabl e growth nedl a

f oF[‘ﬂPQ@HS? *Eé%lﬂi‘%ﬂrt‘)“gg?rl %“%trTg wel | known in the art.
Th®nerosseme promaarts| operaier séquentesamtlexprédsiont cassettes, which may

les. 1. Ceneration of
e i 20 ety g ko paetiary o2, 1 Coner st

|OA\{E9 %fy AVEOll
AVED PEPFRRRION BYSte iy, SIS BYSRthAds Wehkinayn Brihg et for the cells
empMVEOlPﬂefeva&l eXiresdon, mgthegs iretlices calesiapi thedrecombiBant cells in

grovﬁh Wdu]nz Oesgéibliy %é QeJ?%tﬁloﬂAgﬂé %%efetcg{ler%ctjﬁg %&@resggcf protein.

uenc
The ?fg} s M%geaﬁ@ﬂce %rs§9 Pé}%%’i “}é}ﬁ’é%éﬁ%d B growiag e regagbinant
cellsan lumahy eabodishehtsaaswiriept sautidnds empédyed. JuilabASBgrowth media for

glveF?rrmbﬁ{anﬁeglsdéﬂéh/eﬁ%&ﬁ&htﬂéghndrone | ac operat ors

oned I n si ng, synth
o) The TRSBUnVaTSon i3 lidstaiss WeRekh APy tRE folwing spamples.

and Xba | restriction enzyne sites. Linker 12.1 was

1. %@ﬁ@.%"ﬁ%ﬂ &éA%EI%é%‘kgg%%l i gonucl eotides 1 and 2.1 :
1)

5' CATGTGGGAATTGTGAGOGCT CACAAT TCCAAGAACAAT CCTGCACG
Vectdrs gANEOH AV T2 dnd HECEOTS NO 2)

e %%?%%‘\ﬁ‘? e N 2§ frepared as
desqriogh & UF et s Mo & B?#%Qgh%gp/*éfﬂ Sayertobagkignge carstabilty
sequetite atladyBnasingte @ativéllar dpetatoRsdquenegustieanl dfitihe gne of interest
and gﬁ bg&@aWTQEraﬁéﬁﬁbéﬁ’ eWﬂ@%ﬁ:rwaﬁ TI?X3 g? 5tle§:£ﬁc$5ha mggrf%ct

pallndrome lac operators were cloned into this p asmld using synthetic ohgonucleotlde
linkers by means of the Nco |, EcoR | and Xba | restriction enzyme sites.
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sequenci ng. The resultant plasm d was named pAVEO12.
The T7A3 pronoter cassette was then cloned into

W@ 20WE088B7by anneal i ng ol i gonucl eoti des 3 and 4PCT/GB2007/000351
A igonucleotide 3 (SEQID 3)
5' AATTCAAACAAAACGGT TGACAACAT GAAGTAAACACGGTACGATGTACCGG
AATT GTGAGCGCTCACAATTCCCCA A igonucleotide 4 (SEQ ID
NO Léhker (2. W&' o R dalihg (S NESi 65 B PACCGT

@%X:GTTTTGTTTG t he anneal ed
Ohggﬂ egﬁn-éclqc% des ei'n [ d to plasm d AVE012 and
S CA TS PO ATRAB CEBEAG AN E ABTGC

(Stratagene) as an Xba I/EcoR | fragnent. In|t| aI

screening was by restriction digest of plasm d DNA

The sequence was then confirmed by sequencing. The
Oligpaugigatign .l 7R P W&2Dnaned pAVEQ 1 1. Human TNFg gene
5' AARICGTEDRGGATTG IO TY QB ASTTGT@AGEG YA AR TC ECA

fragnent to generate pAVEO13. A plasmid map for

PAVEO13 is presented in Figure 18. This shows the

ar riagdekervasghen [igated torrlasanid pgl %P @nd trangformed into cloning host

straih©dt-1 Bltiel IR (anamgenéalats%ﬁ NlﬁﬂlEobR ltfﬂagrrféanstlmﬂﬂtsic&rénmytﬁ

{
ran SR8 B1Re By Frd R 0nRee i wiLNPE! T BhudBR Pircichmeea by
Seql@PﬁNQlSih%éﬁﬂuﬁﬁntm@Wés namedrAMERDBR) i ty sequence, an
| nduc:| ble tetracycline resistance gene ( tet AAR), and

am T4 transgri on term.nat
VB 3E S P Sk /88 R s BB v B eating
ollgcqu@p‘m!qsoha 4pAVEO38 was pZT7#2.0, prepared as
described in US 6,537,779. A tac pronoter and single
natlv c re clonedinto this plasm d using
Ohggmé ‘?‘9?%?’ c(ggﬁrl oﬁg Heotide Iinker by rmeans of the
S APETJWA%A@@GWT%M%TW@M&A@A§QC§@CCEAWMC@GGAATT
cTGAGCcweTCREaTCaEwgal i ng the ol i gonucl eotides 11 and
12 digonucleotide 11 (SEQ ID NO 5)
~ 51AATTTTCTGAAATGAGCTGT TGACAATTAATCATCGGCTCGGATACTGIGTG
Olig opycieptidsy GAGEQARTAGNATTCCCCA A i gonucl eotide 12 (SEQ

5 CTEENEGBGEETTGTGGGCGCTCGCGGTTCCGGTGCGTCGTGCCGT
' TCC TTCCACACAGTATCCGAGCC

GT CA The |inker was then
ligated to plasmd pZT7#2 0O and transforned into

the ﬁ&%leﬂ%l@&ﬂcleﬁhﬂé’é Peintd q‘a ted alléﬁn@%‘\/@@g%ﬂﬁlraﬁﬁoﬁﬁ‘ed into

clonfchest S AV lsnatdtenel poaT WESERTR raameny. e

scregning m@s dyqesiricionvbigest ohlasmid DNY.  sEgusEqoenee wahten confirmed
by séc%éHcIn@nt TRE ?ééﬂt&qt%%nﬁ@%&' nQME%Q/EMM human TNFq gene

was cloned into this plasmd as an Nde 1/ Xho |
fragnent to generate plasm d pAVEO41l. Vector pAVEO37
antiupyavBNED Jére wasclonetgintodbisplashod as he NgeriBtrat lifegmeht to

ge n@ﬁ%égggﬁkd”r%s ﬁZpTgémd Qnaﬁb" fSP}ﬁ‘K\?@O'I%Sls@ %He@‘?ﬁi FlgrL‘JréJ% This shows

the %E‘qqgﬁmeaw queaa%grﬁéngtr%?moter and ?he lgestrlc grg et?z%/me sites used in the

construction. The operators are both perfect palindrome lac operators. RBS is the
ribosomal binding site. The vector includes a pAT 153 vector backbone, a cer stability
sequence, an inducible tetracycline resistance gene ( tet A/R), and an upstream T4
transcription terminator.

Vectors pAVE038 and pAVE041
The starting vector for the generation of pAVE038 was pZT7#2.0, prepared as
described in US 6,537,779. A tac promoter and single native lac operator were cloned
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were cloned into this plasmd using a synthetic
ol i gonucl eoti de |inker by neans of the EcoR | and Xba
WO 200208837Ct i on enzyne sites. Linker 1314 was nediEGBR007/000351
anneal i ng the oligonucl eotides 13 and 14
O i gonuci eotide 13 (SEQ I DNO 7)
51AATTTTCTGAAATGAGCTGT TGACAATTAATCATCGCCTCGGATACTGT

intﬁ%ﬂﬁm@%&éﬁcﬁﬁ@%n@ irfk@PBE hiRBhs Bfthd EcORF@nd Xba |

%rfé?ﬂ\ T GTGAGCGCT CACAATTCCACACAGTATCCGAGCCG
ATGATTAATTGTCAACAGCTCATTTCAGAA The i nker was t hen

|'i gpfhRer 11a2RlARASHRGE QZJRﬁé%ang bbb AR AR bR 92

cloning host strain XL-1 Blue MR (Stratagene) as an
Xba |/ EcoR | fragnment. Ini t| al scr eeni ng
Oligénuckectifief hESEQ IDAO By restriction di gestion using Nco

AATTT'TT@T@W?@@;G%Tﬁ@)ﬁghné\g\?gi\\@%gg@%%QTKFRESTSJEG}GAATT
Gf@é@@ﬁiﬁ%ﬁ‘?@ﬂﬁ%@ﬁm asmd as an Nde | /Xho |

fragnment to generate pAVEO40. Vector pAVEO28 and
on@&%%%%@dérmf(ﬁ@qglmg)vector for the generation of

SRR Bb T VEBT o THARAR ARG ARTAT CARECs

GATRRTEAADTIGIOAAGABETTATETCASESAI D NO 9)
5' AATTCGAAACAAAACGGT TGACAACAT GAAGT AAACACGGTACGATGTACCG

GT GA CACAATTCCCCA . O I tide 6 (SEOID
NO o7 imkor ts e IBaIers GRS R e T G sisBing ho

straifl KTABNEGRSiGIayeBeCad an KGa TECHR 1 fragmente alretthl screening of
traﬁéfbrﬂ'gﬁ%c\l\/%w F\iﬁﬁlct?ﬁl) H@e&t’ioglal}sﬁ% rtléb P! ?@(ﬁ‘s%q%ﬁgg% Bhftmed by

or red nin raln
SeQUENFIRY a g P YNk Rlafi %?ﬁse%meq* PAYEGHnt . 1 nitial

screeni ng was by restriction digest of pI asm d DNA.

o REMAT=ta8 VS GOOE A L U 1 grn

gengrateasud N{{EB this plasm d as an Nde 1/ Xho |
fragnment to generate pAVEO30. Vector pAVEOO7 and

Ve%YEQg$0§hgnan vector for the generation of

prepared as _described in
6 53he 9f?§m9/¥e?%@rﬂ?eogﬁieé¢t'°@m PAVREP € WaE PEE G2 0 prepared as
deguaibedithr WSB, 5387 70 peAddoprowdserandsirgld perfect palimdnes Ak dperator

weSH S BYAE BRIy BLihgahER! alfg,%ggézuaér@fe AU BPRRa of the
EceR hﬂ'&x%hﬁeﬁtrﬁp%e’ﬂzﬂ@eﬁ'ﬂ% promoter was rade up of
oI i gonucl eotides 3 and 4. A igonucleotide 3 (SEQ ID NO

o AR R PR AR R RS NRRIREESS R 208 s

AATT GTGAGCGCTCACAATTCCCCAA i gonucl eotide 4 (SEQ I D NO
OliggnublECHdESTIEERHE NGIHGCCGECT CGCGGT TCCGGT GCGT CGTGCCGT

s ARTT TR SRR PR TS A AL PTAARCATCGGCTCGGATACTGT

GTGGAATTGTGAGCGCTCACAATTCCCCA

Oligonucleotide 14 (SEQ ID NO 8)
5'CTAGTGGGGAATTGTGAGCGCTCACAATTCCACACAGTATCCGAGCCG
ATGATTAATTGTCAACAGCTCATTTCAGAA

The linker was then ligated to plasmid pZT7#2.0 and transformed into cloning host
strain XL-1 Blue MR (Stratagene) as an Xba l/EcoR | fragment. Initial screening of
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A igonucleotides 3 and 4 were anneal ed, the |inker
formed was then ligated to plasmd pZT7#2.0 and

wao e@nssssrned into cloning host strain XL-1 Bl uBCTVRB2007/000351
(Stratagene) as an Xba |I/EcoR | fragnment. Initial
screening was by restricti dh di gest of plasnid DNA
The sequence was then confirnmed by sequencing. The

traﬁﬁ%HMrﬁ'@%@? bg?égtﬁj%lﬁﬁ%l gé@%dudf @/ﬁgg /- kﬂﬁe@%&&%%’\v‘\%&s &rfifned by

was
Se‘ﬂ‘f%‘(ngnt F%reﬁ‘é' R Riasnichyes samedpAVEPE7 pAVED29 and
pPpAVEO27 The starting vector for the gener atl on of
pAV 049 I [ I
§7 77%@?%?%&%#% PA%IST%EOZ'I%Q élﬁtg tRig ﬁ?ﬁ%ﬁ% g? CI}loﬁJe [ Xenlo'] £33 fragment to
G0 ac operator was cl oned [ nto this plasmd
u3|ng synthetlc ol i gonucl eotide linker by means of the

Veg&Q%AIVPag a}ggzrar eaE[rl nt riction enzyne sites. Linker 78

t he ol |o%onucl eotides 7 and 8

ai aﬁﬁa@ﬁwtweg@rfor(t@gynqgatm p)L\VEozs was pAVEO12. A T7A3

profioteY TCBAIERCTAXEIGRSLGRT Gehdatigd
AATT GTGAGCGCTOAC‘AATTCCCC‘A O [ gonucl eotide 8 (SEQ ID

O"%WW%@W@S@TCACAATTCC@TCAGTATCACC@CA
5' ABTECCARRUN AKX ZACRECRCAAGAISAAGEAAACKE AR EAPSTACCGGAAT

TGH‘GQ@(%’C?; Msrﬁrbe T7#2.0 and transforned into

cl oni ng strarn -1 Blue MR (Stratagene) as an
Xba | /EcoR I fragnment. Initial screening of
Oligorankbiider@SBEQUWANd®YoY estri ction di gestion using Nco

soreeTtas ?%%@%%%ﬁﬂé&%&%ﬁ%mﬁﬁ%

GTE@ﬁQT\I&ﬁ TJ@?PG@@@QTITRGHIE@@ d as an Nde 1/Xho |
fragnent to generate pAVE027 Vect ors pAVEO43 and

e BENERAR oSO W S ORB 23 Pl

CIO@F% Regf SitrﬁchLpA@E@lMRd?traﬁage@)mwnd{bagtﬁma deetgineins. 1titial
scréerthgl@asby erittibe aigesieor blashnREONIAD e %ez,%uence was then conflrmed

o et R R A RS0 oA e 16 (SEO

I D NO 38)

OGN IRACCRTOAATRORSAATT AT
ger@f g EE&ST CAACAGCTCATTTCAGAA e anneal em fragment to
nucleotides being ligated to plasm d pAVEO12 and

transforrred into cloning host strain XL-1 Blue MR
Vedt&i pAVEg@m@ad pj\vguy}(ba | /EcoR | fragnent. Initi aI
scrgen strlctlon
- DR B of 25 P AT A b b P oo
despr&qﬂ 'ﬂé\-lﬁ 6,pBAZRY.d AVAZAS armmtbteArEGkRle perfedt patimirdEtac operator
wasiSaedinn tﬁlb@lé%@l’ud 0éiRg bRY&HBIASIHoHudSot R 11K B35hd of the EcoR
| and &@%gggsmctmn%%g%g ts‘la‘eslo AVEO44. @ ctors pAVE 33/ %‘

The linker containing the T7A3 promoter was made up of oligonucleotides 3 and 4.

Oligonucleotide 3 (SEQ ID NO 3)
S'AATTCAAACAAAACGGTTGACAACATGAAGTAAACACGGTACGATGTACCGGAATT
GTGAGCGCTCACAATTCCCCA
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The starting vector for the generation of pAVEO34 was
pAVEO12. A | pL pronoter cassette was cloned into

W@ 2WE09B37by anneal i ng ol i gonucl eotides 9 and 1BCT/GB2007/000351
A igonucleotide 9 (SEQ I D NO 39)
51AATTCATCTCTGCCGGT GT TGACATAAATACCACT GGCGGTGATACT
GAGCGGAATTGTGAGCGCTCACAATTCCCCA d i gonucl eoti de 10

_(SEOQ |
0"©§“£¢%€§%&£§§§HP§%@CTCACAATTCC@CTCAGTATCACC@CCAGTG@

5'CTRGTCHEEFCARGACOELACACRTGE RECQRREAGRTCCTGCCCT
cTPI¢EPrEcTerratesdrtauTiTert®el to plasm d pAVEOL2 and
transforned into cloning host strain XL-1 Blue MR
(Stratagene) as an Xba |I/EcoR | fragnment. Initial i
scrRligohngeatides B and ¢t werst amealfidgdhg ligfer fpurad wabiipen ligated to
plashhl& p??'%ﬂ?ﬁ Calﬁd Wepsiolied mélgﬁiﬁggobb/stw&ﬂ@m@ MR (8tratagene) as
res asm d nane : .
an X BTG, (Re S5 S s e eolaon HGRg of HadniPBRA. The
seqfiemmgnias then geardirmed hyAvensmcingectThe [eRvitRoplas@id was named
pAVENE021 The starting vector for the generation of
pAVEO20 was pAVEO12. A | pL pronoter cassette was
cloned into pAVEO12 by annealing oligonucl eotides 7
andA 8uan giVhucyerest wake clpn¢dSEtp this N@smid) as an Nde /Xho | fragment to

genr A AGESTCTCGOGGT GT TGACATAAAT ACCACT GGCGGT GATACT GAGCGG
AATT GTGAGCGCTCACAATTCCCCA O i gonucl eotide 8 (SEQ I D
NO 12)

Vecto S TRERRSGRRITRATERZICGCT CACAAT TCCGCTCAGTATCACCGCCA

A T S vt o
oS O PS5 2P R A

opef&br whsglens intusthisrpladnaid lusiEg sRnthetia eligepweleotideilinken by means of
the?&Eﬁqaha%‘éi@?es@{ctiaﬁ%éynﬁ‘é by, di gest of plasm d DNA.

e sequence was then ‘confirmed by sequencing. The
resultant plasm d was named pAVEO20. A human TNFg gene
wasLicke7T@dvasmhadd by snnelatisgrihg ddigorucieatides 7 @he 8 ,
fragnment to generate pAVEO21 . Vectors pAVEO1l6 and
_PAVEO17 Th t ing vector for the generation of

O"Q?MG?@%&%%%&P %). A tac promoter cassette was
5'ABTOABOTCREGQEVERTPGAGATAAATACRHCTIGGRAGT CATACIEAQGGCAATT

STEMbASTELEARPebeen de 15 (SEQ 1D NO 13
1 TGAGCTGT TGACAATTAATCATCGECTCGTATAATGI G

TGGAATTGTGAGCGCTCACAATTCCCCA d i gonucl eotide 16 ( SEQ
Oligdnublentldl 8 (SEQ ID NO 12)

SR e e e e e o oo

GT@IQT@JHJ&T@JQA%‘SA%@%X% ed to plasnid pAVEO12 and

transfornmed into cloning host strain XL-1 Blue MR

(St AUePRAs ﬂ%lﬂ@éﬁ%@?? k}(agm TR ranskdtiet@hto cloning host

screeni Nng was tron di of plasm d DNA..

strajm ngelalH% M (%@éaqa@g}qa% AnKpPe eglg ﬂragmer?t. ?nrlﬂa? screening of
transformants was by restriction digestion using Nco l.  The sequence was confirmed by
sequencing. The resultant plasmid was hamed pAVEO29.

A human TNFa gene was cloned into this plasmid as an Nde I/Xho | fragment to
generate pAVEQ27.

Vectors pAVED43 and pAVE044
The starting vector for the generation of pAVE043 was pAVEQ12. A tac promoter
cassette was cloned into pAVE012 by annealing oligonucleotides 17 and 18:
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by sequencing. The resultant plasm d was naned

pPpAVEO16. A human TNFg gene was cloned into this
w@b@snssi7as an Nde |1/ Xho | fragment to gener at BCT/GB2007/000351

pPAVEO17. Vector pAVEO49 The starting vector for the

generation of pAVE049 was $AVEO 17. The tac pronoter

cassette was not altered. To increase the spacing

bet ween the two operatorsfrom9 1 to 124 base pairs,

.an EcoR | _||nker cloned in. This was nmade up of
0"981‘9“5%92‘9@1@6%&82@ N$32ha 20. a1 gonucl eotide 19 (SEQ I D
5AANOTI®T GALBAGTEATCAACSBICTHIFTATAATGTG

TG@W@%@%&%@&C&G Initial screening

was by restriction digest of plasm d DNA. The sequence
Oligomcledida 18 ¢REQNDENMD B§) sequenci ng. The resul t ant

5’0&@@@%@%@&5&%@%0%@%& @SGD ting

he c%gner ation of secretion vec 046
ARG T

vect o r
AT 3%@@%% SAERCARPPessi on cassette (Figure 1,
SEQ ID NO 17) was cloned as an Nde |-Bam H fragnent.

the pddid] oRFIEEBLNES BndYodiES 'th 4Rl HHVERRL By PLASThiLA into
DNA, e sequence was &7 confi T med IQby sequencl ng. -

clonipge ?%sﬁmat'h%{-'%ﬁm (REtAGaNSY SAREOUR. iagaRe | fragment.  Initial

screSninyavas f repitiviiory digestras phasnfie MiNAat iThe sehueseowhs theftconfirmed

e b bstrc R eueRmOmR
oy SRR ool s e AV, A7 025)

and BL21 (avail able from EMD Bi osci ences Inc, San
Di agaumasSANFagere twasnsdreanew this mhaaibiraeror Nté OXhyil tihigment to

\ASji4ds as described in Table 2 bel ow. The
genérrgf;eﬂ ant 4fecon‘oi nant strains were purified and

mai ntai ned in glycerol stocks at - 80 C Table 2:
Vectees pAVEQ3aandtppdiEo35const ruct ed Conparison 1 The

st oo e [ Ld W, L

¢ nah SRR 1dr e bR TV EOoR LA JRVESHRC N
promore(caseefifbves clared BicomdEQ 17ty anmesling eliganecientidag 9 and 10:

synthetic oligonucleotide |inker by neans of the EcoR

. : AGEL] on enzyne sites. Linker 2122 was

O"g%%%g&@gégégﬁlétﬂé?%’e ol i gonucl eotides 2 1 and 22
S'AABTICHd] QT@ﬁq:@@T%TIG(A@‘E@WTMQ@TGGCGGTGATACT
GAGUGBAATEARSESHRCECAC FATAGCE EBAAGT AAACACGGT ACGATGTACCA

CATG AAACGACAGTGAGTCA A igonucl eotide 22 (SEQ I D NO

. 19)
Oligenucipatinehe (AR NQHAD T CATGTGGTACCTCGTACCGTGTTTACTTCATG

5'CTREIGG GA@@GT@T@G@J@GtrGheANm&@?m t @h@tACg@mh tG'pSGTATT
ransfornmed i nto cl oning hos

TATgb-?g\?r?%gg%ﬁg% Stratagene) as an Xba |/ EcoR |

fragnent. Initial screening was by restriction digest
the @rhepled ®iigchuoidbt idiﬂmtiﬁgeﬁyaféwt@ plesniél PAVECPN hhd g&ﬁ)sf&yned into

| = Qnes werg, sgrLeene e

clonfg BSOS VR (§0 RS e TR T ey i
scregnjeg s p¥ deshiiatian digesteimiasmid PNAZ Jihersetieencsevpsether confirmed

by sédilehciagnt Bhd\edultant dlaspwhinadied pRYEESLE) . This ,
suggests that construction of plasnids containing this

A human TNFa gene was cloned into this plasmid as an Nde I/Xho | fragment to
generate pAVEQ35.

Vector pAVE020 and pAVEO21
The starting vector for the generation of pAVE020 was pAVEQ012. A ApL
promoter cassette was cloned into pAVEO12 by annealing oligonucleoctides 7 and 8.
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powerful constitutive pronoter is problematic.

Conparison 2 The starting vector for the generation of
w@2phasssrd with the T7A3 pronoter under the coPCT/GB2@f7/000351

a single native Lac operator sequence was pZT7#2.0. A

T7A3 pronoter and native Lc operator (LacO sequence

was cloned into this plasm d using synthetic

ol i gonucl eotide |inker by nmeans of the EcoR | and Xba

I restricti n sites. Linker 2324 was nade by
O"gﬁﬂﬁ'ﬁ%%‘?tﬁdﬁé @%& ‘& 'ﬁégﬁ&cl eotides 23 and 24
5' AKTTAFCTRT GOCEET GTT GABEATAAA THE CAF TGGCGGTGATACTGAGCGGAATT
& TGACAACATGAAGTAAACACGGTACGATGTACCG
GT ax

TAACAATTCCCCA d i gonucl eotide 24 (SEQ
I D NO 21)

OligbhSTASHISBESEANTDITTARLCGCT CACAAT TCCGGTACATCGTACCGTGI TTA
. Mﬁ%@ skt ddenc
5cﬁ€§§g t o_plasm @Eﬁ%ﬁ?;nd tér:ggéf@rorﬁm into A
GT@@%&HB“T]%ESA@&A&C@D AGABRle MR (Stratagene) as an

Xba | /EcoR | fragment. Initial screening was by
the %ﬁr@%}éi%oéﬂ#g?ﬁlﬁg%&@% b8 @ A3 S0 BN JAVEEFIetHRIFRsASed into

i i y se cin N n -fou | ones r,
clonins: sk 8RB K LT L LNR {SFAIR L 26 B Xpd ECER SneTeg: | Thital
scredgmignvaeobyclesinesomaipestiof plasinfd BNAw The séopienoe wae then confirmed

: |26 W% dokEbot 0 have a near

by %ﬁpgﬁﬁﬁieﬁﬁiﬁé%gg%@% caont aﬁ; ned an additional

"G in the sequence approximately at position -37. It

i s Ahfihae TNFatgenaswisgiones dtd thpe plasinahasodn Nbe I/Kbo afragment to

' xpect ed sequence contains -GG in this

gen%t:ag‘?gﬁpﬁ%ﬁan TNF a gene was cloned into the plasmd

with the near intact sequence as an Nde |/ Xho |
Vedto BGHAVEO16TavhpXVESRIDNi es from the cl oning host strain

XL--8| u
posiT JatE 85%%5@50?%%{??"%%?2??@%@? o he?%ﬁ%%@?ag““ promoter
casgeft wanelaned iato pRMEG T2 Jrnisaing oligphydeqiidss dp dngde-

transfornmed into a production host (ATCC27325) and the

o] L& T @(@&3 .qathi s indicated that the plasmd
Oh@gﬁ@%}ﬁd@dﬁ? ossnfm@tga 3|-50ns in both the T7A_? r tgr
SAARECEREARMIEN CRES i GAGHBH LA TEAGPBEG TR TABATRES use
TGGRATTE TEAST GCPORCAATTECECAINder the control of the

native | ac operator sequence, results in plasmd

instability. Exanple 3A vial of CLDO32 was renpved
Oliganyeteptide 1%@?@ ft?ng'@z@r) and all owed to thaw 10m of
5'CTh@TU’E&Y@NAUTGEGAGCC&@D(CA(CM‘STCOACAC@ATA&)ﬁ:lGAlcg@ﬂ/)Ci

extract oi d), g

AT‘##?E’?%‘?@%%#%E%@ 59 Sé%odi um chl ori de)

suppl enmented with tetracycline (10ng/m) and gl ucose
the GhBéaAIRd oildtnsicleBidesseifepiigatbdab pRigaE pAVEDT Dat trasformed into

shaker r 16 ' t t ed &
aofing bt s 8ol SuBiREsFaphdid S ARER 'aff%?**nﬁﬁs‘é*ﬁ'?'
scregningiwpsbBrestriction digesieliasaihDNdes e SEAULAISE VP theheenfirmed
by §dREK&InYErhd esutbat psaid Wadkamed pROBOTBN i n an or bi t al

shaker. Growmh was nonitored until OD600=0.5-0.7. At

this point one flask was induced with | PTG

(i shproEp TNFagenp-was ¢ersgdntadhis plasanidas ae NdedXhorl ffrggment to
gerfePRe pAMERYOon 0. 05nM whi | st the second flask was |eft

un-induced to nonitor basal expression. The incubation

was continued, under the conditions described above,
Vector pAYEAAY ch sanpl es were taken for neasurenent of

gr oyhd stapfg Weblontdr & §énehdiidhaf pABDMO vl ppYEDET i dThe tac
proﬁ%t%éc‘aa%%% \?ags[(ﬁctquall}grte'dp N1} Vel Rt d I YRSt HEL £ T RE perators
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scanni ng of Coll oi dal Blue stai ned SDS- PAGE gel s of
whol e cell |ysates of the sanpled bacteria. The

w0 e®alss7ar e summari sed bel ow in Tabl e 3. Tabl BCBGB2007/000351
TCP = Total Cell Protein Taken together the data
presented in Conparisons 10and 2, "and Exanpl e 3, show
that effective control of the powerful T7A3 pronoter

fro osfgﬂds% % YarPEdYREMBRe idd EloRedihN I s PRIsTregde up of

erator sequence. This was totally
dg?ﬂﬂﬂ?@ﬁ éﬁ n that the use of the single native

operator (Conparison 2) did not provide sufficient
Ollggﬁéééotﬁ@nlbr(gbdl@ ibliay a stabl e reconbi nant production

AR CCRBTETACH AT AR REeT o et oot

pal i ndrome control systemusing relatively |ow

Ol e BB O o [ ducer) was observed. |t
A%&%Q@@@Tt ﬁ\ﬁf‘ %ﬁ%@ﬁg&ﬁgg’% |y extended

|ncubation (24h) . Exanple 4 Vials of CLDO1 8 was
Eﬁlyglcgcf%e%mtghv@a% b sﬁ} Etidd &%Sé& lof E@Qmﬁi bhrue dTﬁ@séJl@W:e was

cero C S_inoc nt o
therspniTes BY SROHACEE, TGO (RR SoEi Ha PO SRY D4 0g/ L
tryptone (Oxoid), and 5g/L sodium chl ori de)

ed with tetracycline (10ng/nl) and gl ucose
Vecé?ﬁk Eﬁﬂﬁe seed c%lture was ncu ated

in_an
o7 bTesteRaNER o1 5F e @nosbane! SR SEEgHPA P BagRAVE02T.
A D [BePailegtledsion cassetteaFeg s OnSE@D ddréyleras tlasgdsas an Nde |-Bam

HI fﬁa(e&mcr Ghi N lgﬁi Es%\!/% nﬂﬂfgls{‘%é’sr Wareg‘ rRlidh & Qﬁrb@ﬁlagh'ﬁH‘Dﬁﬁ The sequence

I ncybat e
WasaﬁheQGelf'fﬁFﬁeﬁrWéﬁq'é?rlﬁ’Mgal T wﬁg“t@%ﬁm' Nﬁag’aFP&H.P%&gé6
until OD60C=0 5-0.7. At thls poi nt flasks were induced
with I PTG (isopropyl-. b.-D 1- thiogal act opyranosi de)
to a final concentration 0.05nmM and 1mM A flask was
al so left un-induced and the incubation of the flasks
conti nued, under the conditions described above,
duri ng whi ch sanples were taken for neasurenent of
grow h, accunul ation of hTNFa within the bacteri al
cells. The accunul ation | evel of hTNFa was determ ned
usi ng densitonetry scanni ng of Colloidal Blue stained
SDS- PACGE gel s of whole cell lysates of the sanpled
bacteria. The results are sunmari sed below in Table 4.
Table 4 This data denonstrated that further control of
the powerful T7A3 pronoter could be realised using two
perfect palindrone operator sequences spaced at 9 1 bp
apart. Basal expression (in the absence of inducer)
has been reduced significantly fromthat achieved
using a single perfect palindrone operator to contro
repression. The control of basal expression achieved
usi ng the dual perfect palindrome sequences was
un- expect ed when conpared to the T7 system of US
6, 537, 779 where control of basal expression requires
two different control elements. In this exanple
control of basal expression was achieved in a high
background of E.coli RNA pol ynerase. Exanple 5 Vials of
CLD026 was renoved fromthe -80 0OC freezer and al |l owed
to thaw. 10m of the thawed gl ycerol stock was
i noculated into 5m Luria Broth (LB, 5g/| __ yeast
extract (Oxoid), 10g/L tryptone (Oxoid), and 5g/L
sodi um chl ori de) supplenented with tetracycline
(10ng/ M) and glucose (1g/L). This was incubated at
370C in an orbital shaker for 16h.
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500 M of this culture was then used to inocul ate

250m Erl enneyer flasks containing 50m of Luria Broth
W@ eompsssit i on as described above). The flasks REF/€B2007/000351

i ncubated at 370C, at 200r pm in an orbital shaker.

Growth was ronitored untill1OD600=0.5-0.7. At this

poi nt flasks were induced with | PTG (i sopropyl

LR abAGE YR {ore0si de) to a final concenirati on
Tab%})% gf gOSrTM A flask was also left un-induced

and The cubation conti nued,under the congdi-tions
Rlasmid bed #®rometerduri ng wlipenatonSpstem wer e { akerCanaments

mﬂemmt cgcgr ow h, Sﬂ?g?éjﬂéﬂv@tlac%eq‘%p&ﬂ\": a within

R all e

t+he erat—eeH-s+—Fhe—acetnutatron—Tevet d) Jrl‘l_':tNF a 91
OAMEOHET ef mi nedC usi ng d&spPlegmsieriPalipdionichg gfperator spacing
Col | oi dal Bl ue st ai ned ShgoActesg®PP)f wholle cebdse pairs

|l ysates of the sanp|ed bacteri a. The result< ar e pppse1)

nhmmricod haol A Tahl e

+
SHUH-sea—rpetowtHhi—1abi FTabte—5—TFhe—t+esutts

PAYESAR r it ed teRat chanﬁ'ﬁ@etmgegppé@'ﬂcﬁﬁ”ﬁetween the two
perfect palindrome pperat geqsstgegsers) by lbp (from9 1

21 did_not agversely inil for :
W@gﬁs of bBal expr °§%§We%8y$$ﬁ§f&§%cumﬁ?&gﬁ%& emg
| evel achi eved. Unekpect edl yseaueaessi ng t he |I|PT@E24 base pairs
concent ration 10 fold (from0.05mMMto O Cde\/p diDePPsaIR4)

| I(,<n[ duce T nguced odUCTILVITYV.
ROVBCA3of | CLOBARS and! CLLOMSRTES BHIBYETS  orh ZRge ChEpacing o1
0oC freezer and al |l ojed to theaguencasl of each of bage pairs
t hawed gl ycerol stock was inocul ated separatiel y impRs91)

eachof —2x5n _turiaBrath (L east act

HUEP8) . | 100MTAR 1y pf ond VBIFECr EFIEUHIT. o JPRrFetor spacing 52
chl oride) supplenented with sesfueacascl i ne (10 ny/ hese pairs
and gI uc<bse (1g/ L). These wer e incubat ed at 370C(ppram)

otbi-tat—sthaker—for—6h—500t a} %be CUltiures Wer e
PAYEDSlised t oTé@Par at el ySi”H'Go?ﬂerPteo M€Er | enneyer
flasks containing 50m of Luseguedceth (conpgsition as

bed b The d
p%&%% rS:n ?n \a/{)nZ)r bi { al sﬁ%ﬁ?%é?g%\lﬁm%%em F&Z@Pspacmg o

until ODB00=0-5-0.7] At thi sSHBPAESS | asks were i RATRCRAS
with | PTG (i sopr opyﬂ -. b.-D 1-thiogal act opyrjanosi(DepsS91)

T inal entrati nt ali R| ing 92
@8/ E[%&Ié of ea b stra %0&1 g%ﬂfecﬂo 5\{?{8 YQ_‘ouﬁ‘r?}(gl Eg@gﬁapaemg
the incubation conti nued, unﬂ%cfueﬂ% condi ti ons base pairs
descri bed above duti ng whi ch sanpl es were tjaken (bPPS92)

PR Bt 811 ai W0kal L] Te EUHIOC LA T Rel of

hTNFawas |det er m ned|usi ng dersshgenest r y scannﬂng of

da/ePisdall Bl ug, stai ned Shgiidecogdind@merhol e sebiestion Vector
 ysat es éf t he sanplied bacteria. The basal
_accumulatlion level of hTNEa iSHNYHECun-i nduceldecult

of CLD042 and CLD043 after 20 hours incubation was

2. OUMALGGH BY hint¥plingnal ysis (using anti- hTNFa
Iy) . - th .
L R et e i

strafmAlCEe2z32/) ant 8ha1 (Flradable fuht EMBrBiosnigncas irve §ab dliegn, HEA)
wer-eq}%lngfo?mea_ @g Ie?ec@o;goratl \ﬁlﬂﬁ'ﬂe%aéﬂ'@f as @@é@ﬁb@@m\fﬁaﬁléﬁ Below.

scan nor mal i se
The gt regoEH ﬁfé?'wweeawr@a@ 24 BIE0BA g Gifgegol stooks at-
80°Cesul.ts denonstrated that the single perfect
pal i ndrome operator sequence can be used to reduce
basal expression (in the absence of inducer) four fold
wi t hout adversely influencing the induced productivity
of the tac pronoter system
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Exanple 7 A vial of CLDO 19 was renoved fromthe -8Q0C

freezer and allowed to thaw. 10m of the thawed
w@bkopcesssl1 st ock was i nocul ated into 5m Luria BroGB2007/000351

(LB, 5g/L yeast extract (Oxoid), 10g/L tryptone

(Oxoi d), and 5g/L sodi um dRBl ori de) suppl emented with

tetracycline (10ng/ M) and glucose (1g/L). This was
Tab@f%@éo%ﬁ%n?&pgné% r@ételt al shaker for 16h. 500 n

this cul ture was t used to inocul ate 250m

Erl enneyer flasks containing 50m of Luria Broth-
Hozepos| t iPbasnsigl descri bed ammmpptloﬁhe fl asks |weRecombinant

i ncubat ed at 37OC %ﬁ&g; bid?: @@r%pggggngraws,gnat.on No

Crowt h dWwnce i
A=

OWEHH—WaS—HBtH ot O0=U.Oo-U. 7" Tnrs

AT@@Q?&ZQ 1ep'ﬁV5@1<35 here | nmE@J7MPIS19i’(‘ (Lsopr mr\\/ICLD018

ATEC2P35 hbmad)@@t bpyr anosNEe7ABDPFASal  condent r S1LDHAG

ATECP7305, 7 pAVEaS O 35‘“*32“1 TRETRN, oPpls ask Was Al S@1po32

-AgLl cHbat+oh \JUITFI et vhdet

ATCBR732En{i pAWESA Hebscr i HENFatsssinglenativaiaokhi ch |sanpl@043

AT%?@Q@%QE‘ eBA{,gm-fre asur emeanpaj te@/sprde1 and acqunul gLDm19

- ter The accumul
ATREaEI25 ] FANEOA i ot cr IVNGHEGERES donci & ot ry CLItE2

STTOoOT T UOTc

ATSCamsasng pAVED4d of dal Bl ddNFsttac: PEPSIDS- PAGE gel s ~ §LD050

ATERY 551 halkgsd e of therMPdLeﬁppégfe“ a. The cLDO21

..... t+-S—at€ fesented—n fhe—dat=a PT ESE %%
8

ATCR2F32furl e PAVEBR®NS L r at ed 'WF%% A%@*’Eﬁ% nation of t

ATER2783 MOLANERRY h | dual perrfrmd)\memslr one oper at orCLD030

cam mer'mdal ated directlv Ay + ha coneen

TTiICT \,uu\,clll. F ul.l o UI

e e S e 2 L
IBYDG used pRYEOBBdIct i on TN 743:0RAE2my be expl rLRAP8
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AAACONCHRETGAGTBAOC, at 200rpmin an orbital shaker.
G owmh was nonitored until OD6oo= 0.5-0.7. At this
point a flask was i nduced with I PTG (i sopropyl -
Oligonupleptige 23 (FEQAID NI Bnosi de) to a final concentration
5' 0T AGTRAGTTEASTGTGS TATBAT GTGEKACGEC GEACCHTATAREET CATETTGTC
m@ql conti nued, under the conditions
AAQ&I.;E%II be abﬁe duri ng V\,hl ch sanples were taken for
nmeasur enent of growth, accunul ation of hTNF a within
t he Théﬁﬁ@r ingls tige ligatedToelaetid pET 242 ®and eawsforofedriftarianing host
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In Table 7 clearly show that control of the very
powerful | pL pronoter can be surprisingly achieved
using a single perfect palindrone operator sequence.
H gh product accunul ation | evels can be achi eved using
the single perfect palindrome control system
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Exanple 9 Vials of CLDO21 and CLDO38 were renoved from
the -800C freezer and allowed to thaw. 10m of each of

wao b@7osssned gl ycerol stock was i nocul at ed sepaPEr/6BR007/000351
into 5m Luria Broth (LB, %g/L yeast extract (Oxoid),
10g/L tryptone (Oxoid), arld 5g/L sodi um chl ori de)
suppl enmented with tetracycline (10ng/ M) and gl ucose
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r for
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powetfuli conBlitotive grometsydd problemadic.descri bed above) The
flasks were incubated at 370C, at 200rpmin an orbital
shaker._ Gowth was nonitored until 0OD600=0.5-0.7. At
°'T‘H?rés‘15b? nt a flask was induced with | PTG (isopropyl -
b. -Thestarhingyedtardoniby Kaneraticeyf a plasmid witl the JHASHIometEsHNder
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sequences with the | pL pronoter with either the 9 1bp
or 92bp acing resulted in very tight repression.
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seq@eﬂ&édW was nonitored until OD600=0.5-0.7. At this

poi nt flasks were induced with I PTG (i sopropyl -

b.-D- 1-t hi ogal act opyranoside) to a final concentrati
AR I M AN
prof@sisiidnaene AOYE TNEUIdeqgenyat diticting thes theause df dieeTi7ADpromoter,
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was det erm ned using den3|torretry scanni ng of

Ex&@bpleos dal Bl ue stained SDS-PAGE gel s of whole cell
Iysat es of the sanpled bacteria. The results are
sunmmari sed below in Table 9. Table 9
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These data taken together with the data presented in

Exanples 4 and 5 previously indicated that both E. coli
w2@2/0883d1 B strains can be used. Exanple 11  PCT/GB2007/000351

Fernmentation i nocula were rai sed by addi ng 200m of

gl ycerol stock of each of tlhe strains described bel ow

to a 2.0L baffled shake flask containing 2007 of

Lur inaifpiop hD@é@waégéHaoye%ﬁ m S Leped fr{e% allbR84 bo thaw. 10yl

| um chl o

ypt one
of iR eAEaN GRIoua ok s ipgated NRTHAyEl E A bl geast exrac
(Oxasd)e 109/Diwiptone (QLdid)atnd BO/C sodiuen cHicrice) supiterhanted with tdétracycline
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fingl dGAgentrationp 008 MyakilsB €% second flaskatas [8ft uAndIzEd W@ Monitor basal
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depl etion of the carbon source (i.e. glycerol) which
occurred ca. 10h post moc%lﬁg?’on and was
characterized by a sharprise in dOI. Fed-batch
fermentation was initiated at the point of carbon

source exihgghows) by the addi t ixeBumiulatidh V&R 8F hINFa (%TCP¥)

magnesi um chl oride feed at a|feed rate of 1ig of
ghyecerol—per of mediumperh—lnduction w carried

out by additidon of“IVEITEBHio a|final concentrd8i on of

0. 5mM once the biomass | evel |i n the fer ment @%l on

reactied—Cb6og = 50-—60—Thefed=batch—phase—was

continued ford 12h post induction. Sanpl es weBe t aken
t o determ ne2di omass | evel ((D600) and hTNFa2

accurml atlon (O/JCP)/ hTNFa titre (g/L) at harvest

{ ] one l')I\fI anl ) Thao
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comos Pt (RasabModREChat ch growth medi umis prlévi ded in

(*)WETZ;&J cénbl®eia0 The conposition of the glycerol /
magnesi um chl oride feed is provided in Table 11. Table

11 The results are summari sed in Table 12. The hTNFa
pr of@kenitegetherghe fatagresantsst in &amperipos0 asd Br awbhtamblé B, show
thafefBetige dontrbhbf the H3wdAE W@%r%@t@F W&s g@l‘ﬁﬂ@lﬁél‘&/%tcﬁle%@usmg a

sindl it Qi e GPRIA Setepeeor SARAES, befbin qgpssted given tha
theatsh |0étr@dslngé¢ nafive opergivre Cgmmarisan 2)reiid notriredde sufficient basal
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the @b@érﬂﬂerb? ind@Er el loBsée® It Ae 'eﬂﬂeﬁf@{lgﬁé}@ld rﬁ’ﬁc‘éﬂf)y é)&érrded
mc@:}atl sion to maxim ze secretion anmpl’e
was renmoved fromthe -80 0OC freezer and

allowed to thaw. 10m of the thawed gl ycerol stock was

i noculated into 5m Luria Broth (LB, 5g/L yeast

extract (Oxoid), 10g/L tryptone (Oxoid), and 5g/L

sodi um chl ori de) supplenented with tetracycline
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(10mg/ m ) and glucose (1g/L). This was incubated at

370C in an orbital shaker for 16h. 500 ml of this
weorsss7was t hen used to inocul ate 250m Er | ePeeg8r007/000351

flasks containing 50m of Luria Broth (conposition as

descri bed above). The flasf8 were incubated at 370C,

at 200rpmin an orbital shaker. G owth was nonitored
Exgﬁ?]é‘;ODGOO:O. 5-0.7. At this point a flask was induced

Wi

| PT. ' ropyl-. b,-D-1-thiaogal act opyranosi de

o a3 i AR o e oM OB PRy T SESR AR HEeptadiaw. 100
of theghdvedd glyearel dtnpkdvasridodulated intofral liuvia Brotint (LB LSS yessd @ktract
(Okd¥®, 89l HBRS (@)@cﬁ@f épc?g%/ﬂgggﬁm éih&lg%%&éﬁ}h&# r?t?&@itﬁ? tracycline

were taken for nPL urenment of growth,” a umﬁa [ on o?.
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shakey &r 16h. ha00I af tha seekk t@tund wesl thesiusgd te msthlalrEA305I Erlenmeyer

' i Qi ' I's
flaﬁm@qgiagg?aoéqn@;&%gy gkotﬂégﬁ@%ﬂ%@gg ggé%f%grglégﬁo%ié Th flasks were
inclibaleg a3 Ao aL2IMRIP i OWERIIAKRY. TSEPEh RS Maioged ant
ODGwPb6i0sT.nghtythis Ipeintiiesks perd mdtcaplitin TG RS appspyRt gHD-1-

. 1 | as B
ARS8 T 05 RRE AT A K s e
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densifpmgtrsserning ¢ Coligifal Blde stainedtSRR-PACE@sspf whalg el lysates of
thetsaypieshisacteticoi The resnils 2@ dunsroslisethbelbwoini Tid)e 4.
suppl enented with tetracycline ( 10rm/m) and gl ucose
(1g/L). This was incubated_at 370C in an orbital
shaker for 16h 500 m _of ¥#W€4culture was then used

0.05mNPTGat ¢ a A&Wmulatidbenmeyer f hadkIF@t ai i Adc@mBbiation

ria.Brath ionfas described aboye). Th
ﬁnaés_@ O\I%\'/gss) ircubé‘?eg?? g‘t Joc| ar 200¢ &'Fﬁlf’ﬁ? an ‘jTeé'le{%flehTNF“
shaker. Growth wa€tHoR tored until OD600=0. 5} 0. 7.(%ACP)

t hi s3poi nt tthe flask was i nduced with | PTG

; ) 7
(|sogropy|-. b. - D-Ithi ogal actopyranqgsi de) tpa legi
concentrati-gn—of 0. 2nM and | he_l_naubét' tion continued;

unde® the cagnditi on8 descri bed above8 or a further 12h.

The gells and residgal cell|free groyh nmedium wergg

—1 1 - 1 Il 1 4+ [ | AR s haor
thenharvested—The harvested —cetHs—were—furthet

subj¥cted to osmtil® shock gell fractionation to
I sol ate the cellular fractipn containing proteins that

?b . The accunu pf biologically active D1.3
® the Sol ubl eperiplasnic extract and residual

‘ PR SR LPRRTon o1 ot ol o1 cal Ty e
Fa

grow h medi um was estimated by determ ning the binding

oy, s o Pl eR AP BBk DB SR8 cous
be rg3liseu usingaiwoi pesfers prRiiRdPATS, opErRorsssiuatestspapechét 91 bp apart.
Badal exprassicd (irythacdbs¥feeRdfindiicEd hab Bebh RdRBsd Qigﬁiﬁé%rﬁlfy from that

cofey§sB e bt 5315 -0 TESHTLES ” oTpcomvo o
basabeefsidnsaghie¥se Hsiag thenduphbéréect palinthemaseysences ives unfexpected
whdAlcoingdzrbd tdthe e sgaéhpéfam,aeﬁ,77@Whe+@éor%wﬁblés%%ion

rpal i sed " ctive .material per tre o .
et BB RN iRt FiTRIRNIE colffler hasar gpression was
achigved in § high bekkgrewnt ofdF. c@li RNA gelynisyasehni s system to

enabl e high | evel secretion of heterol ogous proteins
particul ary those requiring conpl ex disul phide bond
formation is clearly exenplified by the secretion and
accunul ation of high I evels of biologically active
D1.3 Fab in the periplasmof E.coli. Additionally, it
will be evident to those skilled in the
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art how fed-batch fernentation (for exanple, as
descri bed previously in Exanple 11 or bel ow in Exanple
w@29go7/08837be used to manufacture such proteins BECT/BBYIW7/000351
yiel d. Exanple 14 The fernmentati on process descri bed
in Exanpl e 11 was repeat edbusi ng CLDO48. | nduction was
carried out by addition of IPTGto a final
Exaﬁ@ﬂ gntration of 0.15mM once the biomass |evel in the
nme

tat hed The f
e LBt 0 G980 BB e Sph el lloau. 100
of tHethbwediglycerebstdckavasipbtulated intg ﬁmlvt-hrléanm‘fm fhBanSpe- epetextract
(Ox?iﬂg \ﬁ%%ecﬂ/gtoq%e(d%ﬁy SHed/1C&ddiin Eﬁlbﬁdef) WubpEmentdd] vﬂthtt@!ﬂacyclme

fracti t | SOl
(10gM)) @ 91y5ese (199N - Cghl§é«q§l gy B%gtaggz inal orﬁg% sﬁ*lal?er for 16h.
500pbdftthis comed was théreuseol taficeulgie 2381l ﬁmler\mp}/%rs)‘las&s containing 50ml

of L&Fn%%&dtk? '@conﬂb%ntn@ﬁ %E %Féﬂﬂe@ ré{b@\f/e) bi1ed P£HKS dlekey indGhAt¥@ alB7°C, at

e per S act
200 g irgaraerigel &N@herrre@r?}’fﬁhgoclﬁl 'E Ff'é‘{: k&gﬁ(bﬁ’ *el- grbg? nl'ﬁ fhis point
flask$ @ekd indliiced with IBI?:%(nsléptopyla Bl- Dsbt{nzqgadac’(m[ang@ldge) fora fm«‘a(ljI
con%ﬁtﬁﬁoﬁ wnl\g}égé ?Id\?gﬁ% éﬁﬁ fPas'R \ﬁsaél@l%ﬂ UBLRARcRAR EM@

accu nul ati.o
BB FRIURS (ROSHBPICP AR AT HNP, S BAcH T e TS vere
takémifbr easmehpetiofagowiny acaimulaionaf 6T NE# qutbm the ba@tetﬁl cells. The

aCC,C._IH'%I a%ﬁ %/el TG TRECURY é’e%téf‘éﬂn ué?dgoélé%&it%leiry’ s@eﬁhiﬁgﬁaf Bhilsidal

pllasm o in th res
Blug ﬁiﬂﬁeﬁ' Sfé%hp%ﬁﬁ grle of Wh?'@gﬁ'éyéat@? o éPF‘Q f-ﬁr?athe reslts
areReAinridsdbtlowtin@agledam h medi um) is presented in Table
15. Tabl e 15 High | evel secretion of biologically
active D1.3 Fab is denonstrat ed using the expression
system Exanple 15 A synt hEARIE Sp; specific single chain
tetraval ent di abody (bsctDb) was designed, in which

ne_v ot I dblle negeony fo i
N
( cladottierenbr y o K@V%lr?ff ingBRY) | vier e indHRYEAN on 4 ShegT af hTNFa
PRMéRRBLLgie chai n. (ATEPPNA sequerlimef(bouts)i s |nol edMdTEP)

~

rs—shpwn in Figure 5 {SEQ1 I\EZZ). dhi's was clonedyy
Nde |/ Not—|—fraagmenrt—Hnt reh—had—been
’———aS——aT “g
di gested with Nde I and Not |I. Reconbi nant plasm ds

24\/\@)5§3|de by No@ggtrebfégl on digest and confirnmed by

SegHenctngy: e Tesul tarmt plrasm d was named pAVEO78.
pPAVEO78 was transformed into E. coli WB1 10 to mmke
CLDUH&resuits démuastrated thit edinging thespacitiorkaiwesn Geyiwe perfect

palﬁq?&ﬁgg% o?@et%ﬁerféeé’ b@hb& fro@&-@@QF@Z M\@Sdldl ﬁﬁ@bﬁérsfemﬁﬁuence

performasee Brijdetmsof ge?@ | G 8,@%% a"da{]%a@aF%“m%ﬂﬂ” 'E‘t’g Bghieved.
UnBxsicked(yl- Bedthgwgl.thqé:am cencentiation( Oolddfromi@@BmM to PAAGHEM) did

lf 1‘1(%)11: %?‘(SEC?@H‘@‘OHU&WWO“ de) supplenented wth

acyc I ne and gl ucose (1g/L). This was
i ncubated at 370C in an orbital shaker for 16h. 500m
Exampldés cul ture was then used to inoculate two 250m

Er ! %H?éffeéuﬂé éﬂ@ §l957(5 \ﬂérggeﬁ_ﬁg\'igd Pm IEHEJ-SD@foHeEer and allowed

osition as descri

to§ Wubé@lé(?f ggcfgqfd@e tweg(;&nﬁ H)cféwaamﬂcy%? c@ﬁg&ggﬁely into each of
2x§sbiviria Brath (BNEd/bIyedstemtradt (QRGIA), 4 8GL3ryptone (Bxoidhiagd 5g/L

sofl B}nnéhlo[trllag Lgﬁ)%ﬁ?eﬁ‘é&f ﬁntl‘\ rlé% indd( £ gl’rﬁ’l §h& lu@oéé 1alL). These
were PGHRRPOA! SBRLN AT @6‘0"‘%%? ggf&o ??e%tf‘feﬁé"éer e then
usad ey sepheitel ifostlatee? 50 BrienmeyerTlasks edritainiag dOmb of kirigl Broth

(oS bdsitloh 88 QM JBRYE)\FhURES WSS incubated at 37°C, at 200rpm in an
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harvested. The harvested cells were further subjected

to osnotic shock cell fractionation to isolate the
w@edoriossarl fracti on contai ning proteins that hapCT/GB2007/000351

partitioned in the soluble E. coli periplasmc

fraction. The expression, décretion, folding and

accunul ati on of biologically active D1.3-A5B7 bsct Db

orHital éH“a‘RelperGrB\lNﬂﬁ%sCmSPﬁHr@&Entﬁ@beEogI@ 'r?dcl}‘ ! t?ﬂgﬁi‘é@% rgﬁgéd&rﬂ/ere
St FTE Bon ohict i oGale Bty R AR [P abaer

0.5mMonfpeskst dontairthg SAutigs af eaciosttan wae disamieft mg-inducad and the
inc8PAtion! CHRERVETE U@ RO LR Hé@&ﬁ@@%b&\% |d¥lﬁﬁbz?yﬁfzh samples were

en t itive
(a5 P AR o SV G eurRUBTRY P INF AN thehmisea col. The
achuautl@iyndaval of hDWedwas deteemined uslmgldegsntmmteltry sedmnning of Colloidal
BIL@ s@éﬁK@(QSDfSEIf’ @IsQﬁWhE'e s@ estd?%%ﬁi? néd Bg‘&erla The basal

acc‘éLn? Cigvelﬂt qw'n'lté%l“”é ’”PG' q’ﬁ%“”(ﬂ%"t of %Oﬁ?lﬁf@ CLD043 after 20
howte mmmsamcat was tdraaredh by Vésstatn blot gnalydid (usirg antd- NP @ntibody)
foIIB\R/ﬁ’@ éﬂ@Pﬁ@Et %frtﬁe 54 HIE? QS%LQ Orr%%tk %E%A&SHFRES B8 Yhe data

inding o
nolgTRIRE (e Raca e B GHhey RS e BNPERTBAshplewircFable 6.
assays. The residual gr ovvt h medl um sanple fromthe
cul ture induced with 0. + @ shows a reduced |evel
of inhibition indicati ng a l'ower accumul ation |evel of
hiologically active D1.3-A5B7 hsctDbh in this sanple.

CIJMIBeta]:ﬁordﬂaoﬂeg slrigea mathve ¢acP1 e$ S ICUD0RY stae Prdriotes single perfect

PGsishiBt €o. B L Wihg @Bﬁp' e ff““ @ﬁn nﬁtb%é‘oﬁ‘e%t%F oh aa ﬁ)r‘?PTG

proteins een di duce USI
E.coli. This has been exenplified by den'ﬁ‘#ﬁtlpatl ng
that bispecific single chaiin{tetraval ent d| abodies in

. al Ty | m| can roduc in E.coli
T gh o Y AL T <o el GO, L Aoiihdiator
exenplifies thée\lﬁtlquﬂ’tWFGf the expression syslevel of h\TNFa

Exanpl e 16 The gl gtBthy one{Sitransferase-3C pr ot@,{,-r@p)e

fusion (GST-4C) geng was cl oned as ag Nde 17/ Xho 1

fl aynpnt Ihf'- h/\\/En 1 f‘ll ﬁ pS ﬂ Yh{12|

The 82quence of the2d nsert|i$ shown i2n Fi gure 6 (SEQ

I D Ngp23). Reconbi r@gﬂ pl agm ds wer ggscreened by 21

I tTicCt di est d[lu COonmi med Uy ST enct —The
Tt 1oF, Sheh enal hanny hAvEWBStoR AIeh Ssagatonsity”

20 (Basa fnorlREG) ijnt o E. dol i BL21|tap (Bakas, ﬁm@ whi cb.2eas

purified and mail ntal ned |n gl'ycerol stocks at -380C

.~ The human Interferon a2 (I FNa2) gene was cloned as an

() Rigean PiXHNAA hand pnaiNestery *a!otpmwzty scaf daia fas CLRO4R nagrealised

agaimed théhintehsityTéuan i foequP04® of the insert is shown in
Figure 7 (SEQ I D NO 24). Reconbi nant plasnm ds were
screened by restriction digest and confirnmed by

seqUESHEE dermensiratad) thalripe ena@rﬁedewd@lm@m@@ qPAYALgSEqUence
canpdéﬁﬁéﬁ&o veduce hasalfegpregsion (ih @hd-abseté olBduded) folr fERKithout

acivelB ARl Biind R Bl bl S B g&t&%ﬁe%@@gl ycero

whi ch had been codon opti m sed for expression in E
Example,7 was cl oned as an Nde |/ Xho | fragrrent into

AV a

Ceqnanke bRk tehichth 168 he P80 rsr and el g 1o
of tfz%shaWRé SbisBrohalieek wha inecdlsteddnte 5o LudaBibth (LB, Sgtly yaast exiract
(Oxdldgeﬁb/Laint@r@(fOxbmg darh[}é‘agtll_e%ﬁ@/ﬁ gﬁ@ndé_)%t Flg;]ﬁiéniél\ﬂklth tetracycline
C1oRf3 SR s T, Y e R AU i g ke 1on.

and mai ntained in gl ycerol stocks at -80C. Fed-batch

fermentations usi ng CLDO54, CLDO59 and CLDO60 were

carried out using the nedia and process conditions
described in Exanple 11. Fernmentati ons were
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mai nt ai ned at 3C0C or 370C as described in Table 19.

Fernmentati ons were perfornmed in batch node until
waleplesison of the carbon source (i.e. glycerol PCT/GB2007/000351

Fed-batch fernmentation was_initiated at this point by

the addition of a feed corfai ni ng gl ycerol (714g/L)

and magnesi um sul phate (30g/L). Induction was carried
500014 tHhY cadfé Wiag the usel T&Sinebaetel 18onh Edgnmeydrdlaeks ¢omtditieg 50ml

ergent ati on_r.each = 50- T o
of LG et FaPORCST SR g2 Boq 8RRl (eSS v at o7°c.
200frenlintart erhitalishekernaSrayshwagmanitersd unhl @BmepH30.7. At this point
the 'péélér#@ %%r@{hﬁuﬁéﬁ@l(g@ﬂﬂ@p@%@dwmlmnwig%mautom@wosci)de) to a final

| S |

congEEDR gt BpmLaR) BLBBRRE | HE e Bfishuced
andubé inguiGaioh sotinuel) wedes the eraditispsdesatbed abavey Autiftbivaich
sanfpils wéré%ﬁ%eﬁ&o%eéshﬁer%éﬁ!mfgﬁbmhﬁpér@réoammuréabm ef HINFWithin the

ata presented in Tabl e her : :
vacisiel ol ofe A ABRS LR WAL iidn TSRS G bdometr
scanring)ef Gblloivzl Blusl sbgjoes SPEAGR gelstaf yholerasH iusetesi of thessampled
bacfiS. 2Fhe RIERS 4R ft8sehtéd MFigurgeneric fernentation
process coupled wi th mani pul ation of only
theconcentration of | PTG used for induction. This is
parTriecddtapiepetted éf Fighed 2 demensiiaies thalthp combingtion of the tac

proﬂ%%é?WPcﬁ B At pricBBbdiR@Dnicdspeidter ﬁé@léﬁr%é‘saééd/tdﬁ@s\vém in which the

het er ol ogou roteins.. Exanple 1 e ..
eXPLSS3IoN PSP B TR I A TRALE® (S 290 8 17T e for
indiRsienid cBuhesystentsi ay baexuibitaddd masiutale Rigaessiemhef hgirsologous
profirsCr te%pl@?t%aﬁﬁ%is@%blﬂﬁ@é% ésk?r&gine% sdlBlegemeor to
ha

sequence 1S 'S in Figure 9 D NO 26) .. Pl Iy
circHRYEENS PIRRISTR P8 CBIFISIIoHR oY Sﬁ%@ﬁ%%s Hiptgh 8Bk can
haveandhegsovdie ne ptadactivityl of Egembindnt ¢p¥ae was di gest ed

with Nde | and Spe | and the hadL gene was gel

extracted and ligated to pAVEOL 1 to produce pAVEO75.
ExapeleSseudononas savastanoi origin of replication was

coph eidl oisCiRPIheasPERIdvES frorl the rBAPGoitNeer anraowerto thaw.  10ul

of the ﬁ%ﬁ/egigéﬁérg%?pﬁ $39HoclHana i86:sri4rid #Pdth (THIBIAL jeBRE Sxtract
(OREATOB Bt QAR PIRe o ISTie) PP IeTipcpgyetracycine
(10fgrniearerglucse AGKTCT AAT arspEitpisheker for 16h.
50 thiy%ltﬁ’rgﬁv&r {AEN Eged/‘%ﬁ? RS S5 Erieﬂnh%/e} Msks EGRQINHS 50ml

i A e et Rl e
200rpans o oritel shaker. PGrogthmuasasopitdred antiQB=0260.8, Adthis pointa
flaRhRRlEQRRE NithIBTEQisBRIORYICE DB ARthiodBIaeibp)aposiHE) thistthagnd
L NN R A e
coritibuéd) amdediBgiconditierisedeshalvasichbghvg cduriol wahichcianes were taken for
meé%?%@%ﬁ{ c?%r(%\{/‘t Oa% gﬁi‘bh 3t BFOES withiB thoPadierfd8ls. The

tryptone oi.d), .and 5q/L .
acayalion dwebet ra%sFost%tﬁ@%F@ﬁuwé %@%@?@Hy SFafig of Colloidal
Blue XmE s DS-PRGE ges f ivhokelratl fdates o8 0@Gantplethbantdria alfhe results

S fan ) of this culture was then used to
aresé“%gﬁ{ar{sgﬁypelibﬁg'&jﬁggjt wo 250m Erl enneyer fl asks
contai ning 50m of Luria Broth (conposition as
descri bed above). The fl asks were incubated at 300C,
at 200rpmin an orbital shaker. G owh was nonitored
until OD600=0.5-0.7. At this point one flask was
i nduced wwth IPTGto a final concentration 0. 5mM
whi |l st the second flask was |eft un-induced to nonitor
basal expression. The incubation was continued, under
the conditions described above, during which sanples
were taken for neasurenent of growth and accumul ation
of HadL protein within the bacterial cells. The
accurul ati on | evel of HadL was determn ned using
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densitonetry scanning of Colloidal Blue stained
SDS- PAGE gel s of whole cell |ysates of the sanpled
whawvmessdar The expression and accunul ati on of PemMGB2007/000351

protein is presented in Fi gure 10. The data indicate

that the T7A3: DPPS91 expres®ion system functioned in

anot her prokaryotic host system Surprisingly, the
expressi on system perfor meqapetzn the same efficiency

i n Pseudononas putida as that observed when using

‘E—eeJ—l—as—t—he—heg—syet—e-m_BarsaJ_evnr ession was not
det ect ed Témerthéwis) owi ng 23h i|ncAdramuatiom Lete T aIFag%TCP)

of inducer. H gh |evel protel n expreSS| on ang

accumnutation_was achieved—nPseudorenas pHi+ ta
following i ndlicti on usi ng | PTG Exanpl e 18 Fed- batch

fermentati on &si ng Pseudononas puti da CLDO75g was

carrl ed out 93T ng | The gener g E. coli media 35d PrOCESS

nnnnn ed—inFx r‘l e—-11  Fermentafions were

maj nt a@ﬁé'@laséi nSd‘BT,Ghnd pH 7.0 (control | eNodetértat v

anmoni um hydr oxi de and 10% phosphoric acid).

dept 18 (BR FAFStbe E TRE T SgRabpithe coglgag i ey powertu anL
promaersan bie sugtisingtyachisvesvasing misingie petfest palimidsorpo bparatoy

ueAcA HIgH f
e e AP AP kY F e

H-of 1nM | PTG (final concentration) once
t he b| omass level in the fernentation reached OD6oo =
ExéiﬁpleTgwe fed- batch phase was continued for 12 15h post

t ak th
t or B LGR2 Bra L iDng s et ol e -pblie s zesand allowed
to thewL Hiboteashat thenthbaed glycgroPGER) wabinbailatet! sBparately into 5ml

Lurkt Brothe@ BSEt pAGEE e@tﬁ‘b@c ©koidNa b&/LGcﬁ/I D%};g)%l@)?‘ Ab shRSsodium

| ed  bact
R T N e
inciladreati IAC dr an prbisleshiaker fon16F. g BOUILT thistwiuré eee tienafsed to
mocﬁ.ﬂeﬂé QBOm?Eﬂ’érﬁﬁ@'ePﬂa%%oﬁfé%H&%@ﬁl' Hfukg ég)éﬁ gc%?opo\é’f%ﬁ as

achi S r eSSl St emin
eSSt eloLin T8 fhea VerBinig baieeR 1 252 MeAdicubial shter.
Groyéfs ivgs erbnitoied wel QD&obFOES 001 i At thisapgihten flBk AvesyindUeet mith IPTG

lsoﬁfﬂpyf %pbeﬁﬁ%(?a%lf@py(e{%o&@e,é)o a"\‘?r% g&%%ﬁgaﬂoﬂtﬂnl%%ﬁllgtra second

flasR s lfr- PG i Benou
PEgnEht I”Ht‘%e gcugpliqn configyRds Upeerdhe aenlitigns sigscribed
abOME,tCWﬂDQ evh{shl sanmpiesewsrertalgerfer measotfent dgkovta cactshulation of

hT NG Wiglir® Hehaferiadl éé?l@t a-;- Hé’Q&:un‘ﬁleﬁlloﬂ 'B? h F&@%S%E@rﬂﬂéﬁﬁﬁ%g

o B 3 Lo il S ant P

antibedy) éollownovil3S-PAGE ait\elmble nelplysaas of th& §2mBled, baplefipar Bk data
are 8§ U )
o Vem?%?%da@?%g‘n%% e R o AERCEAaLa PO Hesentea n
gIe native | ac operator sequence upstream of the
gene of interest and an upstream T4 transcription
term nator. The native Gal operator sequence was
nodi fied to produce a perfect palindrom c operator
sequence. This was cloned into the plasm d descri bed
above using synthetic linkers by nmeans of EcoRl and
Xbal restriction enzyne sites. The |inker Gal B was
prepared by annealing the oligonucleotides GlBlI and
Gal B2: Gal Bl (SEQ I D NO 29)
5' AATTCATACCATAAGCCTAATTCTACGAATTATCAGAGT TCTGGT TACCGGT
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GTAAGCGCTTACACTGT Gal B2 (SEQ I D NO 30) 5

1CTAGACAGT GTAAGCGCTTACACCGGTAACCAGAACTCTGATAATTCGTAGA
WOTWAGRESTITATGGTATGThe | i nker was then |igated BPCI/GB2007/000351

plasm d pZT7#2.0 and transfornmed into cl oni ng host

strain XL-1 Blue MR (Stratfgene) as an EcoR I/ Xba |

fragnment. Initial screening of transformants was by

restriction digestion usifggpRrae! . The sequence was

confirmed by sequenci ng. The hTNFa gene was cl oned
into this plasm d-as_—a Nd

ddatysisid parti alhTBAa perf ect palhTMmAtm’bplatianoeLD%ii
sequence Wer e AAgHSY - dijgesting wi t hainpppayd) Vscl
and ligatipg into AVEO71 di gested w tr(h Xmml and Xmal .
Cl ones werge scr @1t or tlhe presence of the hTNFa
gene by rest r()qil_i DRP89%Yestii on. Upstream perfect

Ca@idaﬁ] %fu%m - eLalPr and Gal prondigg g¥RERgeach
cloned 1 n

tp thls pl'asm d using synthetic Iinkers by
SDErEAGEE Postst ul and EcoRl siltes. Linker Gal A was
IPTG gfeiackth) by anneal i ng the jol i gonucl eotides Gal Al and

I A7 NO 31 ” -

VR PG o GC%?#‘E%ACAAC%TTATTCCA‘?&%%&%%F%EZ TCT
(POSIAPTARTGCIATGGTG Gal A2 (SEQ I D NO 32) 5

hAOTHISAACCAT CGCATAACAAGGAT ;CGAAAAGTGTGACATGGAATAAAGTTG

CURELE i 1 IPRCISh i h Mol and CohPPREEd

SRPHPAGH ng| This pl asmd was transformed into E coI|
(B8 AbMPMBL| 10 to generate |CLDO85 , which was purified

ained in glycerol stocks at -80 C. A vial of
mqaquﬁlgg \ﬂi\ rann\/ar{gf}r/nm tF =

Westerndlot 1om Mot dd‘h@ctemawed glycer ol
(Bééé%&i'uﬁr@d

(10rTg/ m) ThIS wasmcubat ed at 37OC | an or bltal
shagise F&uitd 8BmorS & that thkombiatibs bed L\(@?eﬁ&& '&aMﬁﬁcﬂne

opeol kst 0 Aabert o b B A B e euted
in véidyaight rspsessioau bitestbrmblo@odicatatthal 0Orasal exprassiontsf theltarget
prottéﬁla\%% detg%tga"t rb?i\?ﬁum IB\%&%I H%rééa%@&v@s’%&ne@ed AtThese

ol nt

al ac
oo O A TERE R OLET BANSTRG ATFEEIBAE BT ol Fobri
promotatri nSuedh, a systiam nidyefoc exatigle drsusbado ndurbetdh@bwe$8wn of proteins

of hgﬁrtbﬁgltyv‘t‘a'tﬁé‘h ff%@ll €5t 8% lﬂe &s@&%héfnocfonffgm fonaé

t th t ct |
O S g b

usi ng Western bl ot analysis (using anti- hTNF a
Exeﬁ:ﬂﬁlbg@dy) foll ow ng SDS- PACE of the sanpl ed bacteri a.

ta are presented in Fi Thi pcg nstra er
{ ne(19i57 FgDPaF FBR CLPOAMPIRediNed J2m R epaite rosser and aowed
to tisauetluest ¢achobtha thaliedglywérolstackgeds inequized sepayetely into each of
2x5¥rﬁﬁgﬁ%BPotN fSE; st &Hﬁﬁ?@ﬂh@ O’ngt/ID?ry&&I)e R‘ﬁ)éb‘iH)t £1d 3diL
ucer I'n
sodi ﬁWar'q*ﬁhwpre'ﬁ@eetgsae intsaesEina B AR o). Thess
werenthibatedga 3aT psan orbitaldtiekkr ferxtdhpl 800 oAthese cultures were then

usep‘?{? lséé‘\érﬁt%fﬂ%&ﬂaté‘ 888 MRSy PASsKS WBRafritd S6idT Luria Broth
(composition as described above). The flasks were incubated at 37°C, at 200rpm in an
orbital shaker. Growth was monitored until ODg=0.5-0.7. At this point flasks were
induced with IPTG (isopropyl-.B.-D-1-thiogalactopyranoside) to a final concentration 1TmM
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1) G one Sequence 1 (E. coli Lac | downstream of a
Saccharonyces cerevisiae CYCl pronoter) as a Xho |

wo eagnessrl i nto Xho | digested pCR2.1 (Invitrogeeil/GB2007/000351
Cl one Sequence 1 is shown |n Figure 15 (SEQ ID NO 35).
2) Cone Sequence 2 (Wwhi cklconsists of the
Saccharonyces cerevi siae M- al gene pronoter with

and RS ﬁn@&’dat@ﬁ'cbrﬁt%@m $hdePtheRAHBbRY d&%ﬂb@ﬂé@ﬁ/eedmmrwlﬁtrde

{
sarflos Whte Ui el Ph Rk P an b dph B PSS e
bactesblaieli- ch,em)ccwmgiatmnomgl i BTNEGMEsIAeteIminediSNg Jensitometry
scarfriRg) Mllo(d&ﬁgl@e *%Yan@FQDSW@E'bélQ ool lc@ﬁ%lb@t@s Rf BerSathpled

cons ucted in rodu l,asm d C one
bactgpg, eHis"esul Ssa@t?HWﬁ“%”ﬁe‘ngﬁYvé T@b'F§EQ ID NO 36). 3)
Clone the Spe | fragnent from YEpl3 (ATCC371 15),
contai ning the LEU2 (sel eqhpryp narker gene) and the
yeast 2morigin of replication, into Spel digested
} 091 —pAVED9L plasmi-d—DNA

CLi2(85t Tah3 pamubel, dual peSeactc har on(}b@@Z& 7adi pgcpra@texstygL Bect
pahﬁéﬂ% 3;%4 §@wnW9ﬁJp%‘é&980r at bhdfdee @Qé"aidré/ ®itl O Ring

| ect on yeast drop-out| medium w t hout | eucine
4( KFII ser C _Mchaelis S and Mtchel A (Mthods-inYeast

G&nel(hms) Col d AApnimdatibn bor| LaBma(lwursManualAccumulation
. a;% 1 ipTohake| fLasiordriiptl St udi sodi P Bt €T 11 DBvel of hTNFa

I n-cnyc protein expreslsijon were carried |out
t hiedystian nedi um (FRECR) asiis mprp"i“iﬁm’ﬁ't ed_at r#{ﬁ&g)r

)

200rpm in an prbitalF shaker.| The cl @res werg grovvmﬂ'o

an O) of ~3 and | ndyced wit ht 0.5 nMj4 PTG (fifnal 15

concentraton)—TFhe— ﬂea{aa]tieﬁ—was contirued—for—a
furtBer 16h, under 2he condilti ons dé3cri bed labove, 23

durl ng whi ch sanpl es were taken for neasurenent of

secr.et | .
or dhiere At E reReati e L SR e b 8nd areviously
indigaged ﬂlaabotgrl:'bmlHK-ﬁ%@hdjﬁlW@Sd@nélerhsﬁéd usi ng an
el astase inhibition enzyne assay, as described in
@dqﬁo et al, J Biol Chem ( 1990) 265(25): 1479
Example Tkt ter 4 hours of I PTG induction there was 30 ng/L
of Faementatien mbeula mest wisediby addinggt0ut of aiseral sioctaf %ach of the

straﬂx%'ﬂ%@&ﬁtfe@tb%ﬁ)v& faad 2.oh %aﬂPéB IsR&Kd ﬂ%l%k%)éﬁtbﬁﬂfg 2O0niLh6F Luria Broth (LB,

S0y AR, O v PR REE RS A R Shiur TS >
sup|c:lenr@ntetdwtntIw‘sfsubamfham< teDacyelisgal thecula ve(e o for bifpeted7°C in a
shaRérﬂH&ﬁﬁt&Wtﬂ%' agﬁ’tﬁﬁérﬁ@ftzﬂ@ nh.NRRAI GhAlRCHRR SR LM was used to

ik ¥
oA ok piosdt ey B e camanc G eaRd d et
FermestatiamesdepAdERSIqut anderitse degratirgicdndiions drécribed |bplt0W
Tent étﬁh—ﬁﬂ%{‘@antr@f@d SOR8I M p‘l—h@t N b IRAYydutdrh iRty of

erfect ro erat or,_s
35V TR RER - el SoNEE PRERCeRol GRE Satif yas
30% beainsdtuiapore almd oAas ng’xtmlleé by Autdhatie e\dmetment‘néthgmermenter stirrer
s e§§°¥H§?ﬁ‘§$mﬁl§n M Bb QE‘HtrﬁéXIrﬁm o@'H'QdJOrBrW B8 butomatic

I om rato ur.e
sunoﬁlsmqataﬁs of o e@ﬁ&%&&fﬁ@%ﬁ@ﬁﬂt“@ﬁ' i Pty Veseel was
10 Is!th’mroughEuiguPeesSBre(ISH@ feDnéideBuas mﬁmisecemtween 50 and
200&@,:? tansfections of pAVEO81 expressing 1gG Fc protein
‘PCWI acl (Stratagene) which expresses |ac

repressor were carried out, as is well described in

t heFamentationslwerer parfoemeth @t batch hypGeRntidapiation of dg carben source
i ! A, sh
e P AT By L RSO T ah S efhctéettls by & sharp

expression system 2m of Chinese Hanster Ovary (CHO

cell line ECACC 85050302 adapted to
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suspension growmh in serumfree nmedi um suspension

culture at 1.5 x 105 viable cells per Ml was added to
we@2owh/ossslri of 6-well tissue culture plates. ThRCBGHeI07/000351

tissue culture plates were_then incubated overnight

(16h) in a humdified 37C PAcubat or with 5% CC2 before

transfection m xes were prepared containing 2ng of

ris@ AVEOST. DIRduatdh dtmfitedibn AWad tinitidte@f atPEVIBME of carbon source
. e i of transfection reagent anJ gﬂ[n?
ex@g%m?@gn%ggﬂug% e BoNRErd | PBB bR e ioh e et A Redtiate of 11g of
olyGereT aefde @f Medisie Remk Indedionaias cayried euttbiOadditiors of TS to a final
coricenerhfiont HfS® 8RN bhdelihe Hi&rﬁés%SIe\\/@ﬁ@tﬁé‘%ﬂnéﬁ}gﬁ’&@iﬂe%@héeoﬁﬂ%oo = 50-

hupgd di_f.i 37C i ncubat or th, 5% .. 1o determn
%0, g@eﬁd"eg?b%g% s Vit Rbthuetl b1 By Pﬁ%%&“% otSAMPIEsIere taken to
detpﬁ@marbmm:ﬁssdgml URPaos @nd bTNieldcsurdiatior?%WePE HTiNFactiee (g/L) at
harvé 4t CBlIgiddI |B%'E%téﬁ1édl@bSC@A@E@efs?ti on) and set of wells

| eft un-induced. On day three the set of wells induced

with | PTG and those |eft un-induced were sanpled (post

| PTE® pereesition cfithe batch ardutte tediuthis peoyidesisia iTableattd

secretion into the gromh nmedium by the CHO cells of

| gG Fc protein was determ ELI SA as is well
established in the art. %Egea{)% obt ai ned are shown in

- MR- 1A
Fogtre—14—The—data—elearly—denpnstrates the broad

T Trot

utility egméggeeépr ession gystem Th:adcpneartration
system cdR Be ‘Gsed to cont | Ptglej?wd/f_}‘én&@gﬂ]'c}f;@ri‘ﬁﬁd water
pronoter S(N}M)gsg Ty usea wtir 1mat ;
such—as the ACM/ promoter [to express prot4®ns in

mamal | an @MY in a contolll abl e, induci kdsg

W@é&%xt@@k@éc’q&n DRkREEA)ECT [ parl 1 ndr oe OpejAgor_

SEQUENCE- RGEBE, PT Ot BT T EXPIesston—system Corpr-sing:
a)a promté&r—‘and h) a petfect palindrondOoperator
sequence; KelBPacterised in|that the pronpfgeg is not

T7. 2. AglRIgfid conprising. a) a pronot e%, anmd—b=a
pcrf eet aal i A rnr}re- Cper at-o ceq”ence; P!’\F] '§f‘f erij QPd in
that th 't’%jr is not Ty. 3. A plasm d4iccording to

claim 2 , HaRQsher conprisipg an expr essi;on cassette
! H + al nm.

for a preLE A prasnitaccordifig—to—etarm-2—of
im3 e e plasnid is an aut onB@8fsly
repl i cantifognphE20d d. 5. A plasm d accordiagyto claim2

or claim3, wherein the plrasmd is an Integrative
pl asmi d.Teracyclinest cel |l transformed by a5pigisni d as

cl ai med g cpyH,0ene of clal s 2 to 5. 7.1ﬁr%é hod T or

the production of —a—protet
an_expr L8 Re0st em conprising a) a prédwigde: b) a

per fect WaSOpe@ne operatof sequence; aRpfpfy an

expresg}.o asseite ftor a proteirm chargecterrsed—n
t-hat *hcaz@:pg‘f%?léé bs—not—17 8 An expres®4n system

U ITat C

pl asm dCuBEsBHe@I | or net hpd accor di ng tdomgmy of

claims 1 {ppo, 12 mg/L

The composition of the glycerol / magnesium chloride feed is provided in Table 11.
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7, wherein the pronoter is a host cell polynerase

pronoter. 9. An expression system plasm d, host cell
wo@roomesdsod according to claim8, wherein the pPOIGB2007/000351

is an E. coli RNA pol ymsraag pronoter. 10. An

expression system plasm d#’host cell or nethod

according to any of clains 1 to 7, wherein the

pronoter is T7Al, T7A2, TrablehpL, | pR lac, |acUVs,

trp, tac, trc, phoA or rrnB.11. An expression system

plasm d, host cell or nethod according _to _any aof
cl ai msCamponaAt offesdei n t he|oper at or SPHORTifed.
gal, deo or gin, 12. An exptession §g/t] ehpurifiedwatbr

host cell alyggrdlhod according to any of cl7a1'4ms 1to

1T, Wher ] % er f ect pat i nmdrome operator—sequences
are inr'p! _'“’4 erabl y ohe qQperator QPG[JZFH'CG bei ng

| ocat ed dovvnstream of the prom)ter and one oper at or

seqyga ?&uﬁ@éf&sdr&ﬁéﬁs@g ||’1‘ﬁ’§5lé3§m P ﬂ'ﬁ%? E%%Et‘ivt% (5%0??”6 for Strain

Xpres stem plasm hos
CL@@%@P@W?@G YT 2, wherein the operator sequences
are spaced from 85 to 150 base pairs apart, preferably
from90 to 126 base pai rs-l%@ﬂ“ and nost preferably 9
1 or 92 base pairs apart Azrret hod for producing a
protein  which conprises: culturing a host cell

Stradmsf|or rrelxprdsblom et d dcope@b ng thyTNRi m 3] and
b) reqoverin Qtein. 15. nPth d accardi 1g .
%Ie%?ﬁ pﬁﬁ 7 a@ g%l.gmjlag R Fa titre

cl ai m|14, where host c¢ell
met hod according to either ofhaé\(%ﬁfr 1%T§Rd1315 (mg/L) at

whereiin the plasmd is a plasmd as cl apprREti N ANY YPest

C[Q;SOS@I I‘“ ﬁ%%BFO%A&ér §{}/§p%%%ﬁd WO . ST25 . tXt SEQUENCE —

LI ogi es Liimted <120>
Expr egsi oRaygseraawitn fdbp SMC| 601733/ WO <1628 40 <[L70> 8400
Pat ept/l n versw;mc;&gs <210> [ <211>|47 <212> DNA <213>

fifc 220> <27 i ciral seguence <400p—1
ciigde || CriAs 5t T, q %pﬁ?é%t A

cat gtcggaa at t cc aagaacaatc ctgecacg 47
<210> (2 <2§|mrwew2tm22bDNA <2194 AntificBal <220> 11400
<223>|Artificigackgquence

CLD032 | T7A3 promoter, single perfect
palindrome sequence 194 41 12500

CLDO019 tac promoter, dual perfect

palindrome sequence with 196 22 8300
91bp spacing
CLDQ030 ApL promoter with single
perfect palindrome sequence 167 7 2600

The data clearly demonstrate the utility of the systems for the manufacture of
heterologous proteins. High product titres were achieved using a simple generic un-
optimised fermentation and induction processes. The control characteristics of plasmid
PAVEOQ27, as demonstrated by productivity profile exemplified in Figure 4, can be
exploited to maximize the production of heterologous proteins, particularly proteins that
require control of expression to maximize secretion.
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<400> 2 aattcgtgca ggattgttct tggaattgtg agcgctcaca
attccca 47 <210> 3 <211> 77 <212> DNA <213> Artificial
W 2006883223> Artificial sequence <400> 3 aatt CBEEG&B2007/000351
aaacggttga caacat gaag taaigacggt acgat gt acc ggaattgtga
60 gcgctcacaa ttcccca 77 10> 4 <211> 77 <212> DNA
<213> Artificial <220> <223> Artificial sequence <400>
Exafh égtﬁtggggg g:tg:gggcg ctcgecggttc cggtgcgtcg
c >
<57t LD iR Bbbyalindt BRPRPE Bl st ST B 1ou
of thetthawaizgwseralzggek was inpedatad inje funthetéa Buofpd-Bs 59/L. yeast extract
(0xéia} tm%;mtt%toi\@t(@a&as ,Ghd 15gA CsiLnR8hIbAdY) cppsitMmeg@atwibtigigycline

(10075 s dhitoss IFiR s it a@%%%&%ﬁgﬁ;méhoorﬁal s?u%n?er idr6h.

5008l trei® g@tu::a@@s tf@erm@gttg inggalate 259m! &rleamgyerdiasismeantaining SOmi
of LGWBW%&\ §Fﬁ§ﬂ9§ GG@brﬂo@ébb@éﬁ)t gTedIdska aepgbGbated at 37°C, at
ZOO%n't] In argorgltal sha% Grovsft% was monltored until ODg=0.5-0.7. At this point a
flask was induced with IPTG (isopropyl-.8.-D-1-thiogalactopyranoside) to a final
concentration 0.05mM whilst another flask was left uninduced and the incubation
continued, under the conditions described above, during which samples were taken for
measurement of growth, accumulation of h\TNFa within the bacterial cells. The
accumulation level of hTNFa was determined using densitometry scanning of Colloidal
Blue stained SDS-PAGE gels of whole cell lysates of the sampled bacteria. The results

are summarised below in Table 13.

Table 13
Time post induction (hours) Accumulation Level of hTNFa (%TCP)
4 16
24 (basal, no IPTG) Not detected

Surprisingly the dual perfect palindrome operator sequence worked when the
spacing was increased. The spacing of the dual perfect palindrome can be altered, for
example, to achieve effective control of other promoters.

Example 13

A vial of CLD048 was removed from the —80°C freezer and allowed to thaw. 10yl
of the thawed glycerol stock was inoculated into 5ml Luria Broth (LB, 5g/L yeast extract
(Oxoid), 10g/L tryptone (Oxoid), and 5g/L sodium chloride) supplemented with tetracycline
(10ug/ml) and glucose (1g/L). This was incubated at 37°C in an orbital shaker for 16h.
500l of this culture was then used to inoculate a 250ml Erlenmeyer flask containing 50m|
of Luria Broth (composition as described above). The flask was incubated at 37°C, at
200rpm in an orbital shaker. Growth was monitored until ODge=0.5-0.7. At this point
the flask was induced with IPTG (isopropyl-.B.-D-1-thiogalactopyranoside) to a final
concentration of 0.1mM and the incubation continued, under the conditions described
above for a further 2h. The cells and residual cell free growth medium were then
harvested. The harvested cells were further subjected to osmotic shock cell fractionation
to isolate the cellular fraction containing proteins that had partitioned in the soluble E. coli
periplasmic fraction. The accumulation of biologically active D1.3 Fab in the soluble
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<212> DNA <213> Artificial <220> <223> Artifici al
sequence <400> 7 aattttctga aatgagctgt tgacaattaa
WQ e@U/0883Ct C ggatactgtg tggaattgtg - 60 agcgct caRer/GB2007/000351
attcccca 78 <210> 8 <211> 78 <212> DNA <213>
Artificial <220 <223> Artibicial sequence <400> 8
ct agt gggga attgtgagcg ctcacaattc cacacagtat ccgagccgat

pefisthdrAid ek@hct@Rd ?@Q&?ﬂ??&\ﬂh fﬁe‘dﬁlﬂg\ﬁés %%gﬁzgti?tﬁ?/??%ﬂﬁgzcﬁe binding

[ 220
of §iéff§‘??§'®é§§%¥%>aa@ﬁéﬁ% %%Ef%éw fefarense ia galgndard curve
prepaebiticyyified aglivegd b8 Fahgadhd gtanfilatagaf blot@tlly active D1.3 Fab
o SRS, eV B ol PR W U
fr O@é B ofRla ézﬁ) eﬂﬁoﬁwcﬁﬁ”@b@ PgRsegiegdn dgblet’dg c de eecumulation of
D1cicplyiedhe gerippsnytigd tesidyat grogtignediGm %mg‘fgiéd as “ug active

. 2 <
maktdri3 ?éﬂ@e%ﬁ ggl%g ﬁg%%rgigfﬂoﬁ%sé (OBL2Y

i ci al“Sequence

Artiticial
Table 14
Fraction Biologically active D1.3 Fab (ug/L
culture/OD)
Residual growth medium 460
Periplasm 4020
Total (residual growth medium + periplasm) 4480

The utility of the control provided by this system to enable high level secretion of
heterologous proteins particulary those requiring complex disulphide bond formation is
clearly exemplified by the secretion and accumulation of high levels of biologically active
D1.3 Fab in the periplasm of E.coli. Additionally, it will be evident to those skilled in the
art how fed-batch fermentation (for example, as described previously in Example 11 or
below in Example 14) can be used to manufacture such proteins at high yield.

Example 14

The fermentation process described in Example 11 was repeated using CLD048.
Induction was carried out by addition of IPTG to a final concentration of 0.15mM once the
biomass level in the fermentation reached ODgy = ca. 50. The fed-batch phase was
continued for 35-45h post induction. The cells and residual cell free growth medium
were then harvested. The harvested cells were further subjected to osmotic shock cell
fractionation to isolate the cellular fraction containing proteins that had partitioned in the
soluble E. coli periplasmic fraction. The accumulation of biclogically active D1.3 Fab in
the soluble periplasmic extract and residual growth medium was estimated by determining
the binding of D1.3 Fab to lysoszyme (antigen) in an ELISA assay by reference to a
standard curve prepared with purified active D1.3 Fab. The accumulation of D1.3 Fab in
the periplasm and residual growth medium was normalised as “mg active material per litre
of culture”.

The accumulation of biologically active D1.3 Fab in the periplasm of E.coli and in
the residual growth medium (due to leakage of material from the periplasm to the growth
medium) is presented in Table 15.
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<400> 11 aattatctct ggcggtgttg acataaatac cactggcggt
gat act gagc ggaattgtga 60 gcgctcacaa ttcccca 77 <210>

WA 200208881 77 <212> DNA <213> Artificial <220> RCRB8B2007/000351
Artificial sequence <400> 12 ctagtgggga attgtgagcg
ctcacaattc cgctcagtat cac,céécagt ggtatttatg 60
t caacaccgc cagagat 77 <210> 13 <211> 77 <212> DNA
<213> Artificial <220> <228y dkificial sequence <400>

13 aattcctgaa atgagctgtt gacaattaat catcggctcg
ttgtga-60 gcgctcacaa ttceccca 77 <210>

14 <211> 7Fraczmﬁ> DNA <213> ArtlBlojogibaﬂiaﬁh/eQ?.?a:Fab (mg/L
Artificial sequence <400> 14 |ct agtgggga atéu% gcg

ctcacdgdt { T, cac L.culcu acgagcggat—gattaattgt
cancARRS9YR ¢ B§IEIREMC 60733 WO ST25 _1x625210> 1 5

<211> 33 %WSBNA <213> Arti|ficial <220> <2323>

Toﬁ%r rbgaﬁé@]m\ﬁtﬁ Lﬁﬁizqflqu%gr]n)i??t\t 220"99 tgt ggsgtca

acaattg—ogtg—

High level secretion of biologically active D1.3 Fab is demonstrated using the expression
system.

Example 15

A synthetic bispecific single chain tetravalent diabody (bsctDb) was designed, in
which the variable light and variable heavy regions from D1.3 (anti-lysozyme) and A5B7
(anti-CEA (carcinoembryonic antigen)), were linked on a single polypeptide chain. The
DNA sequence for this molecule is shown in Figure 5 (SEQ ID NO 22). This was cloned
as an Nde I/Not | fragment into pAVE046 which had been digested with Nde | and Not I.
Recombinant plasmids were screened by restriction digest and confirmed by sequencing.
The resultant plasmid was named pAVEQ78. pAVEO078 was transformed into E. coli
W3110 to make CLD073, which was purified and maintained in glycerol stocks at -80°C.

A vial of CLD0073 was removed from the —80°C freezer and allowed to thaw.
10l of the thawed glycerol stock was inoculated into 5ml Luria Broth (LB, 5g/L yeast
extract (Oxoid), 10g/L tryptone (Oxoid), and 5g/L sodium chloride) supplemented with
tetracycline (10ug/ml) and glucose (1g/L). This was incubated at 37°C in an orbital
shaker for 16h. 500l of this culture was then used to inoculate two 250ml Erlenmeyer
flasks containing 50ml of Luria Broth (composition as described above). The flasks were
incubated at 37°C, at 200rpm in an orbital shaker. Growth was monitored until
ODeg0o=0.5-0.7. At this point the flasks were induced with IPTG to a final concentration of
either 0.5mM or 0.1mM and the incubation continued, under the conditions described
above for a further 20 hours. The cells and residual cell free growth medium were then
harvested. The harvested cells were further subjected to osmotic shock cell fractionation
to isolate the cellular fraction containing proteins that had partitioned in the soluble E. coli
periplasmic fraction. The expression, secretion, folding and accumulation of biologically
active D1.3-A5B7 bsctDb in the periplasmic extract and residual growth medium was
estimated by determining the inhibition of binding of an anti-CEA monoclonal antibody to
CEA (antigen) in a competitive ELISA assay and by the binding of an anti-lysozyme Fab
antibody fragment to lysozyme (antigen) in a competitive ELISA assay.

The data obtained indicated that the majority of D1.3-A5B7 bsctDb partitioned in
the residual growth medium (leakage from the periplasm) at the end of the induction.
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<212> DNA <213> Artificial <220> <223> Artifi cial

sequence <400> 16 aattcaccgg ttgtacatga ctgtacaccg gtg
W@300xa903>1 17 <211> 1550 <212> DNA <213> npuse RADGB27/000351

cat at gaaat acctattgcc tacggcagcc gctggattgt tattactcgc

tgcccaacca 60 gcgatggccc aggtgcagct gcaggagtca

ggacctggcc tggtggcgecc ctcacagagc 120 ctgtccatca

ThisalaB @ffiig Sthsatbdh fc@mﬁo@ﬁ%ﬁ”‘ﬂ‘i@@) i9 Sh&Wd H Eb1 A6 C LB dta

ob?ila? Q %gccagﬁ?t Cgﬁ ?ragigg% t%’g‘ﬂ%‘ﬂ%&&ﬁ g@&gfaat g‘g culture induced

Wltb@e@d\@ i’1G Cagwm’tdmgm@lfag@bladdog of beth feyanta@EAGMd anti-lysozyme
anﬂ&dd’(és(h‘i tige GSPEABA 4ds8FAC AR rGQEIan?t@?&rﬂﬂ nﬁé‘dﬁgﬂg%b@ from

eyl ad e ETEROPYE ol bt uamineVal hb gy indcating a

OV\@C @cmggtondevai otkiologicgliynaative OJt3-A6RAHaciDhin thiscsayamegc
480 acagcggccc tgggctgcct ggtcaaggac tacttccccg
aaccggt gac ggtgtcgtgg 540 E=bdé ¢higgcg ccct gaccag

cggcgtgcac accttcccgg ctgtcctaca gtcctcagga 600
ctctactccc tcagcagcgt ggtgactgtg ccct|ccagta gcttgggcac
ccagacctac 660 atct gcaédyhibifiatinacaa |ccccadgdurkbition in
acca®gpplg acaagap&drA Cgopetiian&ELTSN |t DI Bc@mwpetition ELISA
agacgcacac at caggaggt gaacagaagc tcatict caga agaggatctg

780 aattaat aag ggagcttgca tgcaaattct |atttcaagga
QHIoh at gaaat acc 840Npag¢t gcct ac jggcagccgibne
@B:RH 2BA bsER icgctgc ccaaccageg at ggccgaca 900

AN NAE A~ A~~~ Nt Annt + At AN ﬂﬂﬂﬁ Qct

ngagbl cac—otiayt L;L €& grcorrotTotrtTtT CT 3u3 UL 5L gy

Sbeasaatitm A cat gt cgage aadt gggaat attcacaat@8

&bl agc o ipicagcag aaacagggaa 1020 aat ct cct
gctcctggtc tattatjacaa caaccttagc agat/ggt gt g ccat caaggt

1080 tcagtggcag tljggat cagga acacaat att| ctctcaagat
Ssaercggudiog cutaect igaag 11405464 60733 WO, ST25.Hafial
indyced wify@dgnM tPICG: act gt caacattttt ggagtactcc tcggacgttc

agctcga gat caaacggd actgtggctg

caccatctgt cttcatctt c ccgccat ctg 1260 at gagcagt t
gaalsiog deranew exyyressioysysien §tigpaessibie togaadeaconpiexanuiiehain
hetdrpldd o8 PAAGAS ARAicA Hadé BELY HiffRAANE HBBLGE GGHUF ETHE CaThis has been

R e i
biolgpg isalyriiya famecaydigapradeceddn &gtoliusing doe beye g3praggicmsystanh.  This

furth@o8eapligss theQitg bl &2 %ss%ﬁ%gﬁégﬁgc ttcaaccgcg
gagagt cata gtaaggatcc 1550 <210> 18 <211> 72 <212> DNA

Example 16

The glutathione-S-transferase-3C proteinase fusion (GST-3C) gene was cloned as
an Nde I/Xho | fragment into pAVEO11 digested with Nde | and Xho I. The sequence of
the insert is shown in Figure 6 (SEQ ID NO 23). Recombinant plasmids were screened
by restriction digest and confirmed by sequencing. The resultant plasmid was named
PAVED52. pAVEO052 was transformed into £.coli BL21 to make CLD054, which was
purified and maintained in glycerol stocks at -80°C.

The human Interferon a2 (IFNa2) gene was cloned as an Nde I/Xho | fragment into
PAVEO11 digested with Nde | and Xho l. The DNA sequence of the insert is shown in
Figure 7 (SEQ ID NO 24). Recombinant plasmids were screened by restriction digest
and confirmed by sequencing. The resultant plasmid was named pAVEQ058. pAVEO058
was transformed into E. coliW3110 to make CLD059, which was purified and maintained
in glycerol stocks at -80°C.
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<213> Artificial <220> <223> Artificial sequence <400>
18 aattcgaaac aaaacggttg acaacat gaa gtaaacacgg

WO agasg3rac cacat gaaac 60 gacagtgagt ca 72 <21BCT/682007/000351
<211> 72 <212> DNA <213> Argl ficial <220> <223>
Artificial sequence <400> 28 ct agtgactc actgtcgttt
catgtggtac ctcgtaccgt gtttacttca tgttgtcaac 60
cgttttgttt eg 72 <210> 20 <211> 79 <212> DNA <213>

Art I icial ence <400>

ot {5 Blan SRS e len RRdHEDR Sodir b for
eXRIgeRielt tnglf golvag§ gdtaaaa m@tl o‘@gmntmmwz&o 1<120_lgested with
Ndé9 as@ X8z | DNPheBNA 3edudrickict i inset2id3hewr §rFiglid & [SEQ@ID NO 25).

oSSR OSIIR AT PR by
Thef@@wlt@ tpée@au@g@smrr@tdwgom <PAEOB wagttansfarged irte E2coli
WIMA tskBa CADDBD, whiéh m@g@mneﬂ%ﬁhtameld%bly@ér@t &béks at -80°C.

produced in Exanple 1 5 <400> 2

Fed-batch fermentations using CLD054, CLD059 and CLDO060 were carried out
using the media and process conditions described in Example 11. Fermentations were
maintained at 30°C or 37°C as described in Table 19. Fermentations were performed in
batch mode until depletion of the carbon source (i.e. glycerol). Fed-batch fermentation
was initiated at this point by the addition of a feed containing glycerol (714g/L) and
magnesium sulphate (30g/L). Induction was carried out by addition of IPTG once the
biomass level in the fermentation reached ODgop = 50-80. The IPTG concentrations used
are described in Table 17. The fed-batch phase was continued for 12-15h post
induction. Samples were taken throughout the fermentations to determine biomass level
(ODsoo) and protein product ((GST-3C, IFNa2 and EPO) titre (g/L), using Colloidal Blue
stained SDS-PAGE gels of whole cell lysates of the sampled bacteria).

Table 17
Strain | E.coli Protein and Ferm | Induction | OD600
Host Expression Temp IPTG Product
Vector °C Conc Titre (g/L)
Description (mM)

CLD BL21 GST-3C 37 0.50 100 8
054 T7A3:DPPS91
CLD | W3110 IFNa2 37 0.10 120 9
059 T7A3:DPPS91 37 0.25 150 14

37 0.50 160 14
CLD | W3110 EPO 37 0.10 100 >13
060 T7A3:DPPS91

30 0.50 90 >13

The data presented in Table 17 further demonstrate the utility of the systems for the
manufacture of a wide range of heterologous proteins. High product titres are achieved
using a simple generic fermentation process coupled with manipulation of only the
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cat at gaaaa agacagctat cgcgattgca gtggcactgg ctggtttcgc
taccgtagct 60 caagcccagg tgcagctgca ggagtcagga

W@ eG0g0883vgg t ggcgccctc acagagcctg 120 tccat cacBLT/GB2007/000351
gcaccgtctc agggttctca ttaaccggct atggtgtaaa ctgggttcgc
180 cagcctccag gaaagggt ct 2égagtggctg ggaatgattt
ggggt gat gg aaacacagac 240 tataattcag ctctcaaatc

con%@@?ﬁéggg??é g%%geft%?\d%gtgdggt :Tﬁg?ism@ BendfiBial to reduce the

) acagecca ct

pronegs ERVRIRPS B0 2! 1 aPeg A gat LSRG g Botine O
gggaccacgg tcaccgtctc ctcagcctcc 420 accaagggcc

Exa&%&q gcgc caaaaccacc ccggacatcg agctctccca gtctccagca

t gt ct t
o

clor@d agmg mCitgites that hadibeer gngjegarecditigjog e gene
seqﬁ&’?cte% @rt?&@-. @gﬁ&ér&@t @eg Né%?.c PGSR 1 SRR GBS With
Ndgl%%&ﬁdﬁ%g?%%‘%%@%&%éSt %%%%Qwe%wh Nde
| and&@pedcmg dLcgrateguss grl esiracéediand ligpéerhio daeragtige
pAViTal STHE BIGHdb S SE QN B QIR 30 ABHUBTOARA using the PCR
froraples A PGREQUAHEC a1 B hripCact ot (LS Ga7e 46 555149

t acRiegermedrs gged wegeca gcct ccagga aaggcacttg agt ggttggg

tt tﬁs%{: %%gue?r?c%: é%@ﬂ?@ﬂ@e@*r%&b@@%@@tm@qgsa ID NO 27), and

Ct gaa

i Sageniers RUATC TAA Tt pab Rt (R 1R o

1080 agtgccactt attactgtac aagagat agg gggct acggt

t Ct'@faé%&%@)r?&ﬁ%vgg IRfed HF REITERELRA ﬁ@ﬁl@?’laq;rgﬁﬁogen) and then

ctc
o G ga R gliretoac TREHGFYEBLREGEE: CAUEDED an dgedorped o
Psdl@RABRaspltidi26OIMB t2Tieaviaalacabgbmiayn rmake GHQEE, which was

{tC .
purified 86@ gﬁ&tatﬁg{i ‘nag?%@e%r& AL GO, 18431 SAAGRHBARES removed from
e e
intCdaltlG RREIbthqQBBCRYIL geast bAdakt (@raid), daalh typtanedgyeid), and 5g/L

so %ﬁé@@ég%;su@@%@%@f&@@ttﬁ%ﬁ%@i@%g LGP CGiCwaSRBubated at 30°C
in aparbial haker i@@@%g aBel ghkis quHH%?cW%%’ﬁ“g“ 3?%%@@%@?%& noculate
twolZ5| £21EAMe 7S 3ok $ BB MO S0BT 3ELuriv@rothEampdstieah adedsribed
ab?[})/r’(\alg q Zliéeéfaisﬁg {gz')e(%—:" inﬁ%@a&? %tzz[ag%(;%%%gr tﬁﬁatm Jtrg@%@é]tsﬂtéﬁgr?i G&owth was
monitered Yol RPeat 0@ dgc ot thispaii eredlagikwe E‘QHF?OF o AR final
cordehtrt@Pe@m il Ghlistang ecvnd dibek Wasleffageiatiddegtto atopitgizasgh

o TR0 7% RO B0 RS A0RIR o 8781 B sbove, cun
which saeplesatera takgndernTgaeyseRe st AE01gh Pad aﬁ%gf@ﬂ%ic%&éa@mtein
wit%iﬂgtgéﬁ??él?l g@&. otree bt gl gatmdegsi ot hdigwag dgirhined using

cof oSN PRI 208 L RESIOL PR AR S ot st o
the sampled bacteria.

The expression and accumulation of HadL protein is presented in Figure 10. The
data indicate that the T7A3:DPPS91 expression system functioned in another prokaryotic
host system.  Surprisingly, the expression system performed with the same efficiency in
Pseudomonas putida as that observed when using E.coli as the host system. Basal
expression was not detected even following 23h incubation in the absence of inducer.
High level protein expression and accumulation was achieved in Pseudomonas putida
following induction using IPTG.
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gttgattttc ttagcaagct acctgaaatg ctgaaaatgt tcgaagatcg
tttatgtcat 420 aaaacatatt taaatggtga tcatgtaacc
W@ 200c/0883act tcatgttgta tgacgctctt 480 gat gtt gtPCT/GB2007/000351
tat acat gga cccaatgtgc ctggatgcgt tcccaaaatt agtttgtttt
540 aaaaaacgta ttgaagctat éecacaaat t gat aagt act
t gaaat ccag caagtatata 600 gcatggcctt tgcagggctg
ExS@pRofgacg tttggtggtg gcgaccatcc tccaaaatcg 660

oo AL 95 e A0 S AR B S 0% g
thegregetic &l mpgia arghrratesscangitivnydest8beqindbghglia &1.
FoagiananacBsasalr 6 ank 8 T gk o, Lo
o o 0% BeRE BR800 o Werk RSO UL batch mods unti
depleficmecidite carboagatree 6&. glyceyal) t t Bed-batckafrmgatati®@®@as initiated at this
poift \oRadabi@ok Gﬂé‘f&%%ﬁtaﬁﬁiﬁégél?@é}t)lav?%IE)CM%Q%@%E% afifide

30§ty bt gt et Bl aalieanh ma b ol doggantration) oncs
thedtiqraassdes irathe deramemiatiog gepchgt @AYt Jihgofed-ghtthgphbes tvas
contihld B9t aaGR ekt ihiGWbAt ;%%nblgg HRACHaLn ﬂ'ﬁ‘&tggﬁ%tﬁgﬁ% fermentation to

aaggatfttc agc ctt 1 aaaaaacaat att ,
detG R hiornses et {15k 209 gl giotoln acoumyatom((45 67 Colidal Blue
staingd SOHBABE gel0fwidie cell ipdaied gtthg bgaplet pactegandaes yrmith of
CL@WSW&@eW&Q%&ﬁBHBﬂﬂE&PB@te@r@fo@lb\gﬁg% flon are presented
. Ft%gcﬁgt at ctccctgttc tcctgtctiga aagaccgtca tgactttgge
NHPEC cccgcagg aagagttcgg taaccagttc caaaaggcag
aaadigatiewsts ofgtreteingo@restbi apd aatgatibtiora@@ayal CPY were achieved

usihPHeExBidsSioA S QSEQQ%eQ&JIﬁ&Jand% ?g%a%ggétcus% O% 8eneric growth

aaact ctcc tggacaaatt ctacacc agc aactgaacg
meg'et‘b%%g"@é faigtre byt 6@t cc agggt gttgg cgt aaccgaa

actccgctga tgaaagaaga ctccatcctg 360SMC 60733 WO
Exa?ﬂ_alré-%s)(t gctgttcgca aatacttcca gcgtatcacc ctgtacctga

aagagaagaa at acagcccg 420 _tgcgcttggg aagttgtac

cochguatiete Gelgeeertabene 4560D s QanBddrb vegionBgen042 (as
desceberhiatER 0 502 687T)cacaRsthffagrhaadnto tigapsthdite. <Lidresdvére identified
. < > 2. .ggct
e et ey RN ieied IR
withg gyt g‘ﬁ@@é’%@”"é Wasselected éyernaseie €gaac

attgctctct gaatgagaac 120 atcactgttc cggatacgaa

99t & 3AGEGorf FIHE btag&@n%?ecr%b?tgogg?at&%tegﬁgfc%ggva%ﬁtglgat%? in plasmid
, T15

caggcagtag aagt gtggca t ¢g ct cCg a
PZTy# g&@ ngpaéeweﬁgﬂﬁcb'@t 6.68 Zg-c d%%lr 7&2&@@:59% 153 vector
bachbges; gett gabiltg ct@uareg! teb YR, 28RNSR 18 dRFEBYESquence upstream

of t@%g&% GGfterAREAAST 6 E)Qre%W‘FQ Sty ptti &gl%ﬁgﬁ%gf:o?. AAGASRGS %tal

operator sequence was modified to produce a perfect palindromic operator sequence.

This was cloned into the plasmid described above using synthetic linkers by means of

EcoRI and Xbal restriction enzyme sites. The linker GalB was prepared by annealing the
oligonucleotides GalB1 and GalB2:

GalB1 (SEQ ID NO 29)
S'AATTCATACCATAAGCCTAATTCTACGAATTATCAGAGTTCTGGTTACCGGT
GTAAGCGCTTACACTGT

GalB2 (SEQ ID NO 30)
5'CTAGACAGTGTAAGCGCTTACACCGGTAACCAGAACTCTGATAATTCGTAGA
ATTAGGCTTATGGTATG
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atctccccgc cagatgcggc atctgcagcc ccgctgegta ccatcactgce
agatactttc 420 cgcaagctgt ttcgtgttta ttccaacttc

W@ r@CH8s3gL a aact gaagct gtacaccggt 480 gaagcgt geCr/GB2007/000351
gt accggcga tcgttaat aa actcgag 517 <210> 26 <211> 713
<212> DNA <213> Pseudonona 1puti da <400> 26 cat at gaagg
aaat aaccaa tgaaaaacat ccaaggtatc gttttcgatt tgtatggcac
60 gctctacgac gtgcattccg t ggt gcaagc ct gtgaagag

gt cﬁ%g@%g“%?g@%‘g%?% t %Fﬂg‘g Pgﬁ’%fgé@@gfrgé%& into cloning host

str@@&c@BMéM%@}%@gwﬁg aaga&agﬁd&ba&@aggangcmmal gcgehihy af
traSstd refeREONas %ﬁésﬁrféﬁ&ggﬁb&%nt&%/@&?t Orrd SRRy &g\ﬁlas confirmed by
t attt cacccctta
so efehdactie A adinpeces %Equtélsap?@eé e GoNaeatesgevent
360ThghtNre gene amhaaztlglgfal petfecttpatiodromigatpegatgcssuence were
cloﬂéopw @i@éétﬁng?ﬁﬂw@trﬁé‘l% < aﬁéﬂ %’rg@gﬁtg g%AVE@?at at‘ Qﬁgted with Xmnl
3”4 ’3@‘@5 gﬁg a@% Eee e% g?éif@%&é%nce s W&g%@a@at@efaon

digeglionct t cgt 540 ttcgtcaaac gcgt gggat g cgagt gcagc
Cagupsfdant p&redct 51%9:911&@3985&9@39 aﬁ&’%a?g:%‘r&@&%ﬁ&? éaacf% cloned

Aot MR B Aoty S ot a8 ST,

was prepgreddyyanneslinglite cﬁgmwc@and@]ﬂmzanerzaam DNA <213>
Artificial SMC 60733 WD, ST25 .txt <220> <223>

Artifici ce <400> 27 agat ctacgc ttatgggtgc
ctt 8'@%%‘59;@8‘182%) <211> 26 <212> DNA <213> Artificial
<2296AATT BT GAANGCBCATACAQAACTETATDOCAZB TER@AT TATEGCATCTT

Z?tc-pgqaggg@C@Aqeé@q-(gG <210> 29 <211> 69 <212> DNA <213>
i fici

GalA2 (SEQ ID NO 32)
S'AATTCACCATCGCATAACAAGGATGCGAAAAGTGTGACATGGAATAAAGTTG
TGTAAGCGCTTACACAATTG

The presence of the linker was detected with digestion with Mfel and confirmed by
sequencing. This plasmid was transformed into E.coli strain W3110 to generate CLD085 ,
which was purified and maintained in glycerol stocks at -80°C.

A vial of CLD085 was removed from the —80°C freezer and allowed to thaw. 10ul
of the thawed glycerol stock was inoculated into 5ml Luria Broth (LB, 5g/L yeast extract
(Oxoid), 10g/L tryptone (Oxoid), and 5g/L sodium chloride) supplemented with tetracycline
(10ug/ml).  This was incubated at 37°C in an orbital shaker for 16h. 500yl of this culture
was then used to inoculate a 250ml Erlenmeyer flask containing 50m! of Luria Broth
(composition as described above). The flask was incubated at 37°C, at 200rpm in an
orbital shaker. Growth was monitored until ODg=0.5-0.7. At this point the flask was
induced with galactose to a final concentration 10.0mM. The incubation was continued,
under the conditions described above, during which samples were taken for measurement
of growth, accumulation of hTNFa within the bacterial cells. The accumulation level of
hTNFa was determined using Western blot analysis (using anti- hTNFa antibody)
following SDS-PAGE of the sampled bacteria. The data are presented in Figure 17.

This demonstrates that using perfectly palindromic gal operator sequences in combination
with a gal repressor gene leads to very tight repression of the gal promoter in the absence
of inducer whilst surprisingly still maintaining the capacity for induction when the inducer
galactose is added..
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<220> <223> Artifici al sequence <400> 29 aattcatacc
at aagcctaa ttctacgaat tatcagagtt ctggttaccg gtgtaagcgc
wW@0rnsssact gt 69 <210> 30 <211> 69 <212> DNA <@PdB&B2007/000351

Artificial <220> <223> Artjficial sequence <400> 30
ctagacagtg taagcgctta cacé”@gt aac cagaactctg ataattcgta
gaattaggct 60 tatggtatg 69 <210> 31 <211> 68 <212> DNA
<213> Artificial <220> <223> Artificial sequence <400>

31 caattgtgta agcgcttaca caactttatt ccatgtcaca

Exappl¢ #@gcat ctttgttatg 60 ctatggtg 68 <210> 32 <211> 72

<2 WororEiNiegreRih @ yeastvietoc was cerzhUisENEsdaiog®: WO, ST25

gtg)fﬂ zz?chne;é%&ifehgezﬁlQ@?co'ﬁzf_taé‘ﬂdb\ﬁﬁﬁfe%h SIS 8hevharinyces
cor S T 5350 59080 5 88880 ERe 5 pvivasen)
Clorty $éducocall i@ inFRBre AB (SEQIPHNO 88quence <400> 33

g ?g ng th@weg%é&%E& 6 quwhidh CORGSE of MBINRERLbAYESS CHISHSIGE MF-
a1 gene promoter with perfect palindromic lac operator sequences either side of the MF-
a1 promoter region, with the gene sequence for the protein elafin with a C-terminal c-myc
tag (elafin-cmyc) positioned downstream) as a Hind Il fragment (made by PCR) into Hind
Il digested plasmid constructed in Step 1 to produce plasmid 2. Clone Sequence 2 is
shown in Figure 16 (SEQ 1D NO 36).

3) Clone the Spe | fragment from YEp13 (ATCC37115), containing the LEU2
(selection marker gene) and the yeast 2y origin of replication, into Spel digested plasmid
2 to generate pAVEQ91.

PAVEOQ91 plasmid DNA was transformed into Saccharomyces cerevisiae XS95-6C
(ATCC 204688) by electroporation and positive colonies selected on yeast drop-out
medium without leucine (Kaiser C, Michaelis S and Mitchel A (Methods in Yeast Genetics,
Cold Spring Harbor Laboratory Manual, 1994)). Shake flask growth studies to determine
elafin-cmyc protein expression were carried out using the same medium. The flasks
were incubated at 30°C, at 200rpm in an orbital shaker. The clones were grown to an
OD of ~3 and induced with 0.5 mM IPTG (final concentration). The incubation was
continued for a further 16h, under the conditions described above, during which samples
were taken for measurement of growth and secretion of elafin-cmyc protein into the
growth medium. The secretion of elafin-cmyc into the residual growth medium was
determined using an elastase inhibition enzyme assay, as described in Wiedow O,etal, J
Biol Chem. (1990) 265(25):14791-5.  After 4 hours of IPTG induction there was 30 mg/L
of active elafin protein in the growth medium. This demonstrates that the expression
systems of the present invention are effective in yeasts.

Example 21

A DNA fragment was synthesised which contained the constitutive human
Cytomegalovirus (hCMV) promoter flanked by dual perfect palindromic lac operator
sequences. This was cloned into an expression vector, which expressed IgG Fc protein.
The resulting plasmid was named pAVE081, and is derived from pCMV-Script
(Stratagene) and contains the hCMV promoter flanked by dual perfect palindromic lac
operator sequences on a Nde I/Nhe | fragment, with the IgG Fc DNA sequence in the
multiple cloning site of the vector. The DNA sequence of the hCMV promoter and dual
perfect palindromic lac operators is shown in Figure 12 (SEQ ID NO 33). The DNA
sequence of the IgG Fc protein is shown in Figure 13 (SEQ ID NO 34). Transient co-



10

15

20

25

gcccagtaca tgaccttacg ggactttcct acttggcagt acatctacgt
attagtcatc 120 gctattatac catggtgatg cggttttggc
w@ioaossstana t gggcgtgga tagcggtttg 180 act cacggegI/GB2007/000351
atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc
240 aaaat caacg ggactttcca Adat gtcgta ataaccccgc
cccgttgacg caaat gggga 300 attgtgagcg ctcacaattc

traﬁ%féét@h@bﬂ&\%@la&@?é&l rigt§ @ té‘l%ln%g{gt ROV E) (%‘:@Qtagene) which
cta

e P30 U e GRUIT A Ags bal oot i e Ins o I Bi4ine
whether Ig@ﬂ?&prrgtw eul@ e Axpriessesi wrldexh@eontraRgrIPAG infliaiilahCMV
proﬁﬂﬂé&%ﬁpéﬁ&@ﬁal%r&ﬁﬁm PE&FPEEINCdysiini at gggt a

e bR G0 ?é@é%%&ng%&%%ﬂﬁé%%%%éagawew

suspRosigmaraytth gt @ramdmanedllan):mgsjcm aultrgaytSoeid® viable cells per
ml ﬁ/§§ %Hmte&ﬁm%@@%lﬂﬁ&lé&ﬂ&@ﬂb% teRd G-tv&é’HQi%sue culture plates

el PR AT DT bOEn b A B aTES oL Ratprter Wiy fQehetore

trangfectian cixgs B8O prewayed)gerdgining Qg phgsVEQS hDNAL witrcan equal quantity
of ﬁ?ﬂ@@@%ta@@ﬁcct Cag%}.llgfﬁ&ﬁﬁ%g@ﬁ r gggm I%F%rowth medium per
welf ool Bl gt ns BT BhgRTIen 45 eadny B R dBa ik cHO bele.” The
6-wed dissurac)diareppleieavere theadubargde AamglifEglc3TOC danigator with 5% CO,.
To 88RARMBRLI0EIBr "éﬁ&%%oﬁ/%@ﬁiﬁ%f@ (§ Eﬂ%o@ﬁ@gromﬂh medium a

seteggrgg%@gg% g,%gea Eﬁacgﬁlgbé 9‘3@ 13gg qr@sg%g@g}:@nd set of wells left

un- gaigaed: adot dacma&yatbeaet ofodls inclyced 640 IRT@gad thosg left un-induced
weRCSHIHI &L ios CPreCh Gl dibn 3HE BAYSdUcBdC C&he QBQ&%QSIQEQH@QQ&QQW into

Waoual L e e

weltesfablishgd 0 thetactc c The dataambtaiggdhara shgan &1Bigels> 3 5
<211> 1104 <212> DNA <213> Arti ficia | <220 <223>

nce 1 used in Exa e 20 <400> 35
ct cﬁ%éﬁgﬁ E?E‘Paﬁtéﬁt?ﬁﬁhﬁtbén%’a‘éi”'%‘f"é‘?? grRresst fistan-tlde
expressiagyatem Géh b¢ usextibtcahire patveaggnsiitUtitegmramoters typically used
witth AR &Aeh "%eﬁ Qﬁtélﬂé %@h QQW%I@\@' rdrabtef 36 @g@% otelns in
cacact aaﬁ % aattacatt ccaaccgc acaacaa
mamgeRligg Q@Esd@%c%’ g’ﬂ%@@t'@ﬁ‘ﬂq’ blg g8k ggc gt t gccacct
ccagtctggc cctgcacgcg 240 ccgtcgcaaa ttgtcgcggc

gattaaat ct cgcgccgatc aact gggtgc cagcgtggtg 300
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gt gt cgat gg tagaacgaag cggcgtcgaa gcctgtaaag cggcggtgca
caatcttctc 360 gcgcaacgcg tcagtgggct gatcattaac

WQ 260C/08837gg at gaccagga tgccattgct 420 gt ggaagckQr/GB2007/000351
cctgcactaa tgttccggeg ttatttcttg atgtctctga ccagacaccc
480 atcaacagta ttattttctc %atgaagac ggt acgcgac
t gggcgt gga gcatctggtc 540 gcattgggtc accagcaaat
cgcgctgtta gcgggcccat taagblfhgt ctcggecgegt 600
ctgcgtctgg ctggctggca taaataftctc actcgcaatc aaattcagcc
gat agcggaa 660 cgggaaggcg act ggagtgc catgtccggt

1. tttBagededd palindgraaacpeyetoyaseqyeycerbadsagy quidteint texpression system
CCagdrsridig: 9ct ggtt gcc aacgatcaga tggcgct ggg cgcaat gcge
780 gccatt?cgg gt ccgggct gcgcgttggt gcggat at ct

cggPAP QY 'Ecgacgat 840 accgaagaca gctcatgtta
t at bl periagt palisdorae operatonaequenge; ttttcgectg 900
Ct JEGHSASRBGR HaBIHIRoMBRS Id M trg. caact ctctc agggecagge
ggt gaagggc 960 aatcagcttt tgcccgtctc actggtgaaa
agaaaaacca ccctggcgcc caatacgcaa 1020 accgcctctc

2. ccchopbpsutid coyprisiatt ca ttaat gcage tcgcacgaca ggtttcccga

1080 £hQeraadssy g9cagt gact cgag 1104 <210> 36 <211>
1020 <212> <213> Ar <220> <223> C one

i f icial
seqRlehyrest B%qur?\e@(%{ﬁ'{ﬂrée%@@ﬁow 36 ggat cct agg
c aathwmaadterisegan tahthet pyogbtpe guald7. at t aagt agt gt ggatttca
60 ataatttccg aattaggaat aaatgcgcta aatagacatc

ccgftctctt tggtaatctg 120 cataattctg. atgcaatatc

3. ca @ R GO0 Tt 2 BADT oo SR et ZaPIgBEIon cassette for a
ct tproteiraat tagtccttca atagaacatc tgtattcctt ttttttatga
acaccttcct 240SMC 60733 WO, ST25.txt aattaggcca

tcaacgacag taaattttgc cgaatttaat agcttctact gaaaaacagt

4. 30@@%&8@?%@%%@%@2% tlaintatWheigin iz plagdick ig an autonomously
at ateplicetigy ppagidct t act 360 tcaattgtat tgaagtgcaa
gaaaaccaaa aagcaacaac aggttttgga taagtacata 420

t at aagggaa ttgtgagcgc tcacaattcc tgttactgtt cttacgattc .
5 at té\afajgl'@ a&%d%agaa%a'@g% Of i3l Cadfiarely At Rlagmidl is an integrative

ct aplesraiigg aatt gt gagc gctcacaatt 540 ccaagaat ga

gatttccttc aatttttact gctgttttat tcgcagcatc ctccgcatta

600 gctgctccag, tcaacactac aacagaagat. gaaacggcac

6. aaaé\ge%tgcgﬁ tr@ggfa@e%%a sEsMid eﬁgﬁwtin @y ane phgaims 2 to 5.

aggggatttc gatgttgctg ttttgccatt ttccaacagc 720

acaga t pat - 1.0C t .
7 CCoRang 08181 Mkl ) B LA 08 g
gct FPIeSEY SYFEERERMRIEINY gt cct gt g 840 tct act aage
cagatd mohgtdrcct attatc ttgattcgtt gcgctatgtt aaacccacct

900, 3a6G AL Qélhqdf&g@?g@g%gs&g%g{:&ta%ﬁa ggt at caaaa

agt dctgt ga aggt ggctt gtttcgttcc
ac daFaRRESaRRcestieforag@iRidgga t ct gt aat ag 1020
c ageHagactérded 412 Hatthd promoter is not T7.

8. An expression system, plasmid, host cell or method according o any of claims 1 to
7, wherein the promoter is a host cell polymerase promoter.

9. An expression system, plasmid, host cell or method according to claim 8, wherein
the promoter is an E. coli RNA polymerase promoter.

10. An expression system, plasmid, host cell or method according to any of claims 1 to
7, wherein the promoter is T7A1, T7A2, T7A3, ApL, ApR, lac, lacUV5, trp, tac, trc,
phoA or rrB.
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<211> 78 <212> DNA < 21 3> Artificial <220> <223>
Artifi cial seqguence <400> 37 aattttctga aatgagctgt

WO gEcasisvaa tcatcggctc gtataatgtg tggaattgtg 6BCT/GB2007/000351
agcgctcaca attcccca 78 <210> 38 <211> 78 <212> DNA
<213> Artificial <220> <228% Artifi cial sequence
<400> 38 ctagtgggga attgtgagcg ctcacaattc cacacatt at
acgagccgat gattaattgt 60 caacagctca tttcagaa 78 <210>

11> 78 ificjal <22 <223>
11art A FEPIEFO0 SURRBoP B0 e o5t pt watre aceygggde gy of caims 1 to
gac i@, aldmran(tlmepejg@ggyatejamec el deggpagtrt gt g 60SMC
60733 WO . ST25 . txt agcgctcaca attcccca 78 <210> 40
> 78 <2 t|f cial <220> <223>

o .eéPfsﬁs'gféangA PS03 o) YoEHeg acaerdipedageyof claims 1 to
ct chtawhareindyotpedgtiataliodoogoamgitogstquchted grebdnployed, preferably
t CaghATpBfatbragddldhde Hoing located downstream of the promoter, and one

operator sequence being located upstream of the promoter.

13.  An expression system, plasmid, host cell or method according to claim 12, wherein
the operator sequences are spaced from 85 to 150 base pairs apart, preferably
from 90 to 126 base pairs apart, and most preferably 91 or 92 base pairs apart.

14. A method for producing a protein, which comprises:
a) culturing a host cell transformed with a plasmid according to claim 3; and
b) recovering the protein.

15. A method according to claim 14, wherein the host cell is E. col.

16. A method according to either of claims 14 and 15, wherein the plasmid is a
plasmid as claimed in any one of claims 8 to 13.



