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1 EXPRESSI ON SYSTEM The present invention
concerns an expression systemsuitable for the

m crobi al expression of reconbi nant pol ypepti des.
T7-based perfect palindrone operator sequence-based
protein expression systens are known from patent US
6, 537,779. T7 based systens suffer from drawbacks 5
in that operation of the T7;systemrequires phage
pol ymerase which is connDnIy provided by inserting a

ADE3 pr ophage expressi ng t he regw red phage pol ynerase
into the Escherichia E 1. to create
| ysodihei wedenms invsititivai deacerih en phgrgssiqgrosystapt asiabltzafor #lesmicrobial

Q&réig*oh\sﬁfe%*m&ﬁaﬁt BEy &S nhesby infection with a

Speci lise ns g g g% t hat rt]:arrl e %ng ression
£ o bR e rndeBd Bgs: et Rt wbB” e
NEEys aI@ kp@verpﬁqg @aﬂeatc!@ 6t5ﬁ3é’ 7g@nkt based sysiens suffes damr rawbacks
ihothat bperetiati 6 € UF éybl@mpfeﬁ:plﬁ@ﬁhégb bolierayé ivhighh Rg€ommonly

%@vn&éochfﬁlsem \e/gEG &Eﬁﬁg EQAS h@%éuu%ﬁr agec‘ gglgr‘ﬁ@rase into

ease artl C

r
TR ol PSRBS54 MPAERC AT DA TG PREGT Baymerase
tenealddsiee délivaED Hiercell iy mf@ctmwltb@rsnecna@d Bytrapeduciigrohage that

ERNEE Heab N i tﬂ@tprﬁgér@iy@fe‘iase% eFBIRND @blyidfise). The ADE3

;g'gﬁr%{g lbﬁ%gg g\% cq%ﬂé)t ceélé%%g{té %éwhe% f&ﬂg#&éls%h df ?nenp%)phagﬁ o form iytic

rot'el
RhagetRa YRS s Hoppest 4DBA 'ﬁ‘?@erf‘l‘b@f’“c%!al‘“sg?% bEeRnghown 1o release

plags padiclss aixd thus yaush iuotiesireldle gdectivreria fdrmpntetituncdlanis. t yndeed, the

JR AXPES strdlhSis nEt?pehaﬁ@ai bfw{a@ﬁ@in%tﬁlxﬁPgﬁﬁop@%&é ally
het er el NS

lcg\r)telrl':%(pr B ? %I 2\ {fé?lo%oﬁs &Eo ein gpoerz’[g Il 5 1§ Hgtt dle;lr because
WWP@?r&@éOW@tetné hgye deletarions efiRps ﬁélt%@%§@' grawth and plasmid
stelglity mdithtredudeioveratt ypadestivitpn Tor avoidt this, T7-bpsetin®fpession systems
gss‘?\%panglc\ﬂntrél h&orEdsith %Wgt%lfoldg%gl@ |pfote§||1§‘ Qt H/ﬁ)e@%lg OFif® bRduction of

I nduced creases
R
Hiyairxpregsiomaererios aﬁquerot Spepndl pthedlyi rTaMeies iteaifsalsd pepds to
sk hfeeant THiIDdeBasds tie ednipdxitp btb pereditg T7-®aseddsiadgion systems.
sel eCTth'egé1 a\"’é"% RRld ALSAL Qphggerowb%u@b%t@ﬁséﬁ%?essmn systems with

t t
S ogta o PR e BOCH OB, Mokl {470, GRS LRERIRER Y & the
eHpERSSion adistem/ferogntationeprecdss for rsetding oof iesestne larggly empirical
WoEssB. CHils RItvd EehslifiigoarRclingesiabrl Dhuse Xk BSa BB ftf systems
dvfgm{ %\éﬁdpr'oﬁffee'uﬁp%eam h&%& ofeégré‘s%ﬁshognd’“wbm%d ﬁ&%“é@ protein

%ﬁ g tp ase _ an Qﬁnéo raln

POrEPS “éhﬂ‘é‘etae 8¢ o&phg INPPErRse RuhVERASDICOst RIS pITRere is
#ea er okedjdos sestpne sgiidn cam eddearindotible bekloggoas expieksion in
SrokPYdB YRt bEwEIPhd SukaHBlt @fis BRIMERInAMARH aiE 9&dst 68K S.

Acco r/ég:cgr% in Q h%:})rgseﬁts lﬁ\r/]etntlgar?\{l%?%b '?Owc}e ea‘repeekgflegte%hga/r OI?S %Herator

a perfect equenc a
SRHPESHR E’;S’Ee!’b‘?ﬁpteéﬁ‘ﬁﬁ ﬁ&ﬁierf@corasﬂswgpr onot er ; and b) a
per f etz poahotacieade oper at or sequence; characteri sed in

t hat bt)Eg)el%éi%Qﬁr%?onﬁesoﬁlﬁétor-réqugﬁc@mters whi ch can be

express m of the present 35
i nven‘%f’l eé?eéj]eg}?ﬁ@ﬁlpmrﬂ §”S ymer ase- based
pr onotemotess waigs caanbe mmoafﬁébmy exer@sqslorRﬁwstem of the present
xﬁ@én&iﬁmbaseorhﬁﬁﬁﬂ hmm ﬁﬁlyrﬁ&rﬁé@ﬁ&ed xangtbles/stdms, and preferably

FaIeg igz R RIs0ME s SRS B Bbmolf & can be
TPilp/ed 15 ide N a{fo?rg&;gd@E Bt 196UVan e . phod ALy o

enpl oyed in the expression systemaccording to the
present invention include lac, gal, deo and gin. One
or nore perfect palindrome operator sequences may be
enpl oyed. In many preferred enbodi nents, two perfect
pal i ndr ome operator sequences are enpl oyed, nost
advant ageously one operator 5 sequence being | ocated
downstream of the pronoter, and one operator sequence
bei ng | ocated upstream of the pronoter. \Wen two
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The expression systemof the present invention can be
enpl oyed to express proteins in host cells, and
espeC|aIIy in mcroorgani sns. As used hereln
"proteins" refers generally to peptides and proteins
havi ng nore than about 10 am no acids. The host cel
35 may be prokaryotic or euykaryotic. Exanples of
prokaryotic cells include bacterlal cells, for exanple
gram negative bacterjial cells, including E. coi
Sal mOWEMA SEPyRRCARIM G masdEeaRloy St ke skpigssiop gystem according
tPdleuple s aseni®nlgdiumedac, grhdiegraathghosiOnieves nixae perféchlpalindrome

‘5"%} & defGéntds MebyBSE ehbldged UM infah§ - prgé@éfp ls@r%od?rﬁwents two perfect
pﬁa'}f? r,XQ t Opegangﬁg’qdeng l Ud yea?og/éd ﬁ'x gtl_lgﬁgaé)ﬁa ousef\/ one operator

orirs rryceg cerevrsi'ae,
$56Y81§8 ,bﬁwg logategydpsnsigase of qhg@(qrgoter and one operator sequence being
ld&23&eh ugshrieamic ffathe npremsteporityeen hMasmopkiaton dyseinscarel amployed, the

SMaked s‘é@lfén@é‘s S’%’ré?é{r@gy 'sBé‘éeH ‘#@ma%rr"k‘é%ﬂtr&l%’f kheldr&ﬁ&er In many

SO o t1E Shern o Gain 50 TR Btae 2oaih PEERE LT 2P 4 126
tregerpeiesy aper| 4nd| mosé Srefarelly SEOTFRIYASE ARIEE FarK tmn:épta'a éfmbgdiments,
@ipeLEIR6H@Inky ofdilbpenith tha iahXiptonar starcpdihts. Ot her :

eukaﬁtywm'b%  RABIGR it HCChePol HARE, Y dhinBAPUMTea with an‘

nsec S Or ova

%"B fﬁ%{ﬁs%ﬂr%q%?é’c%mﬁ aor WP%’?‘?F PERFUGR LgPrEssol grotein, for
exampbalaclegelae spaueanice tzanl ysiehttee déracpenatoss aePther lac repressor

o edREQRLY albo 88 ubsd, AN ExAERNE HeabdY sddubficekeha b81EAd fdSncrease the
IEJ@%&?& reﬁressor (?rotg R € n€%§§09§ cft)éﬁ{:{ma? falsg Igg PPJV%%S %& the host

o5il genfnee Oré’Hd‘s'ﬁBégﬁ?@%""&?@)?ﬁﬁ’?ﬂ%‘?‘ﬁ@'aémﬁir onot er and a
per f 8be a@ldssidn aystempmentber intgopieth deo thddosti celt benome, but is

&é@ﬁe&%am&@wt wﬁm BAr @kt@d&%ﬁ%&orﬁ&p%@n&{ Maﬁ BE €8 ePlasmid.
Al;lp veayf tlhe equgls% R ggt%rp rpalx,yt é/ m%(%rf)org{e Il?a I% %%ey or viral vectors and

tﬂ‘?ﬁ@ ké%ﬁgrfés iRy 19§ Xaresgen t‘Ser-’.‘erﬂr‘été’etl“if3 hogl ek pistE.s Plasmids or
eacﬂmslbrag/ectusl yare bp| azgadbied royt inethoas haat i ¢heotart. The plasmid

t%l&ﬁl? 'aréé co@uﬁﬁ@e@'dﬂlalcﬁ/ niofé Qﬁpé %G\Emi Qgéééﬁble R¥rker, for example a

gf nn lt’)log r ssg Efﬁty ruess on n expression
SSHB?’EFn"é’ i gv\i"] 2 "8 "’B‘éﬁu R t%é‘ ?deF ang
FeEatigt of esRPIRSHIOR Syvtem dYralsl ipcarpaiRte @ iga ueﬂ@edfﬁewgehon of
the pegiree brotdiwishequirsgr essed. 15Accordi ngly, the present

i nvelgxb,%gs,%ﬁ,gﬁgg %wuée%ﬁ%y%hgséé}% Jrah ifddRerNLRHHS fsb BB B-D-1-

BB (R ORI S R L ersmacibie (500)
lpetbdendr orabivioprer aPber dulyoerncray dadussd armd @xpdeseibgé more fully
aasheld @.d Gke a'hQ ISHefdn ed2 MmleaLas FRehkisiesdl (1978)nalindub&rs may be

ﬂe@”ﬂ&x@ﬁuélli -EZmbma ion, %eccg}{strﬂafoﬁ @‘r Qg&gﬁlﬁe r{)lasmlds or

tor s expre33|on casse
%‘@r SN §%ﬁ¥?§s Wf" b@,qpp@r,egtﬁp heaglpniRd opprdvanskils  desi r ed.
The &hprexpsissinn sysiemnefi e eugaest swentivp capt boasplaykd to express

d)?@t@WQ irl Hbst s Hrk e%ﬂéc;éﬂ & rﬁi@‘olofgaﬁﬁﬁ’llsoy/ﬁguseeﬁﬁfe‘ﬁ{ & eteins” refers

GBI DS AT LTS 4k Wt B8 P iR8 S0 VRS hostcon
rﬂ@»f B RECKBV BN, OYaWBa'iVﬁ@n Eé@m}@? anrgolsaﬁ@ﬂémvse@gle@e bacterial cells,
for ekample gfére-nbgatine "gcievibihcatedindintling ef. esadi, tSalneoneld tipdimturium,
S%‘git/é' Mhars&det o Encg rF%@ﬂchbgvotngf aE%%?é né'HatiU ol pgﬁmvé r?)a&@ﬂéd cells

I en Sui t
T R e B FRAEP s T NaR U ELiek s uch 25 Pronia
nastonie, ﬁacct/ﬁ@nmces quzﬁeesféafnsenm epalinemphas  Kiywgsemiges dactis,
SéHiZoeatcharomyéaat padibedy Mahendigh how defls RATIz8Se @ pldyed include
Generation of pAVE series of vectors Vectors pAVEO1ll,
PAVEO12 and pAVEO13 The starting vector for the
generation of pAVEOl1ll was pZT7#2.0, prepared as
35described in US 6,537,779. pZT7#2.0 has a pAT153
vect or backbone, cer stability sequence, tet AR a
single native | ac operator sequence upstream of the
gene of |nterest and an upstrean1T4 transcrlptlon

——— A P~
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5' CATGTGCGAATTGT GAGCGCTCACAATTCCAAGAACAATCCTGCACG 5

A igonucleotide 2.1 (SEQ ID NO 2)

5' AATTCGTGCAGGATTGT TCTTGGAATTGTGAGCGCTCACAATTCCCA The
linker was then ligated to plasm d pZT7#2.0 and
transfornmed into cloning host tostrain XL-1 Blue MR
(Stratagene) as an Nco YEcoR | fragnment. Initial
screening of transformants 3vas by restriction

di gestion using Nco |I. The sequence was confirmed by

RACHHERATIRES, stdfad RSHAL éﬂﬁw%l@ﬁﬁh@b WE dce@éo‘\#r:tgr’l':% -cell lines,

L 8 R S e i WS G S ftr ey ot
@d, ForriRily &Iymeg% hgngtgg@a[yg: Bther eukaryotic host cells such as those of

MM]T@#A@AM%E&KE&W CARGF. BM@A%T
A O

~REFRSH:
ol i gdhaekpressiatesysisai wfghel prgsant thvengiop liasomrdorh &R dRdam the form
dfraapRémidmand ipRkids! &Mﬁﬁgn@%sﬁroﬁbfealaﬂd &—Férfe%t héghnM%me operator
&aﬁhér@%%ﬁ&&% t nmél? @s Ac{t 1% d’l’l atm@ggg peft olf nrtnlfllefjbr%?\ﬁlt mvent(on '

eni ng Wa
e aaq?éﬂ%vebmortoms% F3RH917 BB 1 O (ASCHR e PSS
r esulThamxppssiensdten sf thameesepAz&dtibn iSatuntgeduslyFemployed for
tHe Maniastufd BMBddinat @sﬁé&lag PAC@ﬁ]E)ngntaﬁro@hsNg§ cbfﬁ?ﬁh& rbcombinant

cfe A% ﬁg{he err‘r%gé; enn?ft dotBIHs vg[?’?eér%ggmﬁeﬁ tgatgﬁge\gmp}eé and operator

S&PP%{W@ éf?e‘mer%w et etVAsengeding peraieiato bagwprassed.
r est Accdrdiogly ehe prasesti ihestiarsaisb providbe a Geaisdd fa€ the Phodutlidh of a

d?&@ﬁ%ﬁh%%oﬁ\bﬁse@%ﬂregﬁﬁg SELxpRakioR @9§£5ﬁ cbfrigier at ors.

bosomal binding site vect or includes
a Afi%@ro\mei‘?or backbone, a cer stability 35sequence,
an |ﬁl}|€|€i3flfﬁ°ép@“étjrr°§@ﬂplera¢% segusinge:@nde gene ( tet A/R),
and ahnarupgtaseidncagbetie fna PFdtgh;i on term nator. Vectors

AVE The startin ect or
p Q382 @8ERMRARe ]promX \?IE(SS réot T7 T782. 0. | ?evar ed

E)h gener ation %‘E aﬁi

as 408 SRR RRIOmAteTss0 %*gvseﬂ?@nceﬁ\ exeﬁ%ﬂpatceﬁsegﬁa which may
beithgysameeitdifipsent. anaaydyscreseot if desiredcl oned 5 Into this

pl asrhe ek{&éﬁ{bn&sy&)émtlﬁ ekdréssed by tatole Akl v iR KRS arP¥r the cells

eﬂ}'b?cf‘yéd of Prte éss;@ﬂqnég@ds mEzSEé rch{fl}ringntpﬁ Ne¥ddMoinant cells in
96‘?‘4“ &ﬁ?&%cﬁsP A0V By eprgon, 406 g8 iRPERng dee expresse protein

Thp teum Qyowth medium” refers to a nutrient medium used for growing the recombinant
cEleWﬁﬁJ@Uﬁ%ﬁW%ﬁMTEMT%TW S E AR BEHa for
oA o DA RSN Ay 400 T gonuc eot de 127 (SEQ

5' CTAST s deritestietrd AdihatHotaiondx Pl emples.
GATGATTAATTGTCAACAGCTCATTTCAGAA The |inker was t hen

1L | BahadisR oPhABETEE I dods and transformed into
cl oni ng host strarn - lue MR (Stratagene) as an

Xba |/ EcoR | fragment Initial screening of
Viertons PAOVRT: BAVES123nd RAYEQ18t | on di gesti on using Nco
| . Thige stedjug metoriarshe geferation df @wmqm&ewmmz o fpfbpared as

dé&f{i‘%@ i%rUS pbasd Wasr %%ector backbone, cer sta 1
was. ¢l one nto t e

seg%%e etf?%gqﬁé?ﬁle peglvg &j:éaﬁggaé&r ée%egge]y;gstrﬁﬂv@éﬁ]f gene of interest

and an upstream T4 transcription terminator. A T7A3 promoter and dual perfect
palindrome lac operators were cloned into this plasmid using synthetic oligonucleotide
linkers by means of the Nco |, EcoR | and Xba | restriction enzyme sites.
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Vect or pAVEO37 and pAVEO40 The starting vector
for the generation of pAVEO37 was pZT7#2.0 prepared as
described in US 6,537,779. A tac pronoter and single
perfect palindrone |ac operator 25were cloned into
this plasm d using a synthetic oligonucl eotide |inker
by neans of the EcoR | and4Xba | restriction enzyne
sites. Linker 1314 was nade by annealing the

ol i Q?HH&HQQ%& Hrépa@@djbyla%néglgg tgéjglié%k&c%oltlggs 11§r1c£2‘S lIEQ I D

%WW@@@WGTTGACAATTAATCATC@TC@TACTGT
GGANGRGERITACOTTIC (A GORUAA ERE T@RAQE ( SEQ

ID NO 8) 35
5' CTAGI3GGEGAATTGT GAGCGCTCACAATTCCACACAGT ATCCGAGCCG
ATGATTAATTGTCAACAGCTCATTTCAGAA 6 transformants was by
Qliganyclegtiqerh! di$RR1ID R 2si ng Nco |. The sequence was
5RAATTCGTEC ASG ABRIANTITGEAATIS TCASWAGTITAqHAATTOL AVAS
named pAVEQ37. A human TNFgq gene was

Ion ntoth as . I ho_ | fragne
o’ moimikeruta e e o i RS9 ST P 700 FHEng host
sgeig L InBjusy ME (Sitratpgend) heagBneﬂ@@qPolrfraafneptAVE(u@ssmmg of .
AN EBkdts was bUASstidtioAigestion ABHEGINGE 1. Wﬂ%e@b@ﬁh@e ivB$ Bonfirmed by

SPUELEG Dol e PR 0 w10 0 1

FAATTCGAAACAAAACGGT TGACAACAT GAAGTWCACGGT ACGAT GTACCGGAA -
T TGTEATCZEITONORATRESROMsHEN FiguerlivtoadEGE?2 By 4BERrD ‘

olanliBotides 3 and 4:
5" CTGCGTGEEEEGET TGT GEECAECT CECGEGL 1 CCAGT GCGT CGT GCCGT

GITTCGCTTCGIGITGTCGECCGITTTGITTCG t he anneal ed
Qhoenytsisatidecdt (FESIDNPRY 1i gated to pl asmi d pAVEO12 and
SAATNSRAAGBRAAABGETIGACAACATCRASTAAACACGCIACGABIGTACKIRGAATT

dSAct cerdaReraaroda |/ EcoR | fragnment. Initial
screening was by restriction digest of plasm d DNA

The sequence was then confirmed by sequencing. The
Qliganyciegtifie pISESMPNG4s named pAVE02S8. A
SHTEGT OGNS TEES G OTEEC CaTroCcChescpicasaTdascan Nde

dﬁ*@@ﬁcéﬁé@“?@%e‘s@c@ﬁ@ﬁ?@ PAVEO30. Vector pAVEOO7

and pAVEO3 he starting vector for the

generation of pAVEOO7 was pZT7#2.0 prepared as
theepeaipkeligonudstidesizsmarivgied Ao pRABIdRA YRS 2 andiihsiimed into
clpaing @ost spaih XL BIO® MREGrafRgsy) @k ad XBRFEEIFONTRGnieht. O itk S
sBkasm g?échy r%gtgétl VC{HJQ%J p%bmlq @QRuC‘I‘heeostqugncg'\A%lé%enl@énﬁrmed

[
g?*?"g%”g%e I%Fﬁ?(sé’ a’B@Wﬁ’fWWW WE@ b(r)gm)t\er was

made up of oligonucleotides 3 and 4. 350 i gonucl eoti de
3 ( SE@nAPTNEY g2ne was cloned into this plasmid as an Nde I/Xho | fragment to

generate pAVEDO13. A plasmid map for pAVE(Q13 is presented in Figure 18. This shows
the arrangement of operators and promoter, and the restriction enzyme sites used in the
construction. The operators are both perfect palindrome lac operators. RBS is the
ribosomal binding site. The vector includes a pAT153 vector backbone, a cer stability
sequence, an inducible tetracycline resistance gene ( tet A/R), and an upstream T4
transcription terminator.

Vectors pAVE038 and pAVE(041
The starting vector for the generation of pAVEQ38 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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5' AATTCAAACAAAACGGT TGACAACAT GAAGT AAACACGGTACGATGTACCGG
AATT GTGAGCGCTCACAATTCCCCA 7 digonucl eotide 4 (SEQ

| D NO 4)

UCT GGT GGEEEGET TGT GEECGECT CECGGT TCCGGT GCGT CGT GCCGT
GITTGCTTCGIGITGTCGECCGTTTTGITTG 50 i gonucl eoti des 3
and 4 were anneal ed, the |inker forned was then
ligated to plasnmid pZT7g2.0 @&nd transformed into
cloning host strain XL-1 Blue MR (Stratagene) as an

Xig this Brefid usingagsyriittic diigbiucRlotiGCINREHy18eaNd Bf P EcoR | and Xba |
,%gﬁ-igﬁo%tép%éj%iggst of plasm d DNA. The sequence was

r
then confirnmed by sequencing. The resultant plasnid
was named pAVEOO7. 10 A human TNFa gene was
cl oned-rikat t! 12 has npddadyiadnesding theNtigonutiXbiimiel 11 magnent to
generate pAVEO31l. Vectors pAVEO29 and pAVEO27 15The

S ' : generation of pAVE0O29 was
p@%ﬁ?@‘%’“@gtg%@j%’%‘b scribed fully in US 6,537, 779.

R LTI ROPaT CARS | OTTGACAST ASERATRE PREPORATARECTGTOGAATT
oPEBAGOGOAISACLANBTCCOAD this plasm d using synthetic

ol i gonucl eotide |inker by means of the EcoR | and Xba
(kestrictio ites. 20Linker 78 was nade by
§%FOQF?%§M?E%8%%¥§%H§ eotides 7 and 8 A igonucl eoti de
ﬁ'@'@g@j@&ﬁ@‘\'{ﬁﬂ ATCCGCTCACAATTCCACACAGTATCCGAGCC

SCAFGANPETTCECAACRACTTCATATAABAACCACT GGCGGTGATACTGAGCGG
AATT GTGAGCGCTCACAATTCCCCA 25 A igonucl eotide 8 (SEQ

| D NO.12). . . , _

5 qAéMﬁ@M@%?m*%@éﬁﬁ@(mdmmg host

GlemPAT T Bing BRISNERCOBIGAGARAT /BeoRhEfrdgmekbr Inikies strbeting of

L’g@ﬁfcﬁﬂarﬁs@w&ﬁ iesiebiEctipg Higédtdh @id Ndodn Sffl”?rs@%rgcgt/@s confirmed by
r = agene) as an

XA RRgoR 1o BBty Hap bR, %ot

transformants was by restriction digestion using Nco

| . Thé kumancider gere wasndleneddinto yis piaeuiginas angNdd lho | fragment to

rplateaildsrid gaVEGhwas named pAVEO029. 35A human TNE2

gene was cloned into this plasmd as an Nde |/ Xho |

fragnent to generate pAVE0O27. Vectors pAVE043 and

p\,@\?%UéPﬁVEO:""a"d PAVEO40The starting vector for the

gener dh¢ etartiof vpAMEOBe gavsergtid D ARVEOR7 tvas pAT ¥ Bepared as

eamseid s Bas7 erenediak Blto%o%\éﬁ@ 4idglB¥eAEHR S@ingbnﬂne lag, operator
%r%%grgc iﬁt%tﬂllig Sl%sr%zi u%nry]}(gj alsE},;/hthetEl;c oggér%%gggéee]%kler %/ n:1I'e7an oFt?e
S=CART A RO TEMRGHEAAT TAATCATCGGCTCGTATAATGTG
TGGAATTGTGAGCGCTCACAATTCCCCA 5 d i gonucl eotide 18 (SEQ

| D NO|3R3 i - ~

SCTAGT AN T R R B A RRR AS A ATA R
ATGATTAATTGTCAACAGCTCATTTCAGAA t he anneal ed
dPliogesirstidantl GER IPNPG 1 i gated to plasnid pAVEO12 and
3 AKISTTOCMBAAATIGAGCTGMTeaChAATTASTCAI0B Q¢ FAcBh e MR

(@GWA@%G@‘FCR@/@A+{%| fragnent. initial

screening was by restriction digest of plasm d DNA.
The sequence was then confirnmed by sequencing. The
rigonucipetidenl4a(SHIDWS 8haned pAVE043. . 15A human TNFq

GUTAGTEGCCCANETG TEACGC EBTEABRASTE Sh@scABTARSC S Acbec!
R AL TTOTORREABE PRIt Voot OF o PAVEO3S and

The linker was then ligated to plasmid pZT7#2.0 and transformed into cloning host
strain XL-1 Blue MR (Stratagene) as an Xba I/EcoR | fragment. Initial screening of
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The starting vector for the generation of pAVEO34 was
pPpAVEO12. A ApL 20pronoter cassette was cloned into
pPAVEO12 by anneal i ng ol i gonucl eotides 9 and 10:

A igonucleotide 9 (SEQ I D NO 39)

5r AATTCATCTCTGECGAE GTTGACATAAATACCACT GGCGGTGATACT
GAGCGGAATTGTGAGCGCTCACAATTCGCCA 25 A i gonucl eoti de 10
(SEQ 1 D 'NO 40)

PR B A C LA ARG S0P NES o Feience was conimed by

SPAHRDS| cBeiredtanalasid Wepnambd AB0a8N d pAVEO12 and
transforned into cloning host stral n XL-1 Blue MR

( St r aﬁﬁﬂl%ﬁ)ﬂ\ﬁ% He 328 cldhES B this l%gr{? aL. Iag %\P It Il%KfAl fragment to

eeni restriction d|g
?ﬁ%ergtg Z&ﬁé\goswas then confirmed by sequenC| ng. The
resul tant plasm d was nanmed pAVEO034. 35A human TNFa
Yetwr YAVES2DARApAVR B0t hi s pl asm d as an Nde |/ Xho |

f 2. M AVE
aveodT SRang e ﬁ‘é{%"@c S04 8P 2h SRR PAT B ot T7AS
RO Gasegle Wﬂ%/E@& linig pAYIE0AD by éwbng QJigeristeptidegaisand 6.
cloned into pAVEO12 by annealing oligonucleotides 7

angorBcleotic® sg@npaiee) i de 7 (SEQ I D NO 11)

GATACTGAGCGG
R C A JACR SO 66 A TERABCROAAT
BT EAFCGCTCACAATTCCCCA
5' CTAGTGGGCGAATTGT GAGCGCT CACAAT TCCGCTCAGTATCACCGCCA

ﬁ%&g&%ﬁ%W@@T t ot he anneal ed

I SRR SR bR AR slfarSEbToBrasoes -
@§FT§P§§@@E§TE§T©ﬁGQ@@TFIEQEWIGGfragnent Initia
screening was by restriction digest of plasm d DNA

Cl The .
f?"%%aﬁ&%‘%’f Pl kit 8 Bl BRI enaiRope o
SR B S R oo o o o e
$areriingnvasthy regindion digegAVBERMid DIVt dhs sp\EEd Gatithén confirmed
p/84qldnking. The resultant JiBEmiAtWAE haMdd ¥ROESs. for the

generation of pAVEO1l6 was pAVEO12. A tac pronoter
ZOcassEtte was cloned into pAVEO12 by annealing

ol i ggn(ePadvt Nargenswandons! ing thispiassicas P@iéldQB/)@SE@agrDent to
94DelEsy pPAVEDS3O.

5' AATTCCTGAAATGAGCTGTTGACAATTAATCATCGCCTCGTATAATGTG

?%%%fgmﬁ%ﬁﬁgﬁﬁﬁyQéﬁéﬁTTCCCCA 25 Aigonucl eotide 16

5' CTAGFEBHEATHAT RAbEGeTa ARl PATRLNORISTIITACLAGBSGred as
JFEBGIVET ANTT GIE3AXCACOT CATT JroAGisr 3R KiRgle pastt Bslindrome lac c;_ferator

Wid @&ﬁﬁ%t@ fﬂlé ;q§§‘n|9 @élﬂ@a sbrﬂﬁ&ﬁ%hé&u&g&@g’hﬁkegﬁgﬁ%é& e Ecor

into cloning” host strain
(%? Figegﬁ"@ jon ?Zﬁrﬁ XB® 1/ EcoR | fragnent. Initial
screening was by restriction digest of plasm d DNA
The Siequiskes eomaiting FRITRGHrérh sBCWARYM %hgﬂﬂmuc@&ﬁiesfsandél
resul tant plasm d was named pAVEO1l6. 35A hunan

into this plasm d as an Nde I/Xho I
'd?é?%:(géﬁ’ NPe¥) pAVEOL 7.

iggTar
CAAACAAAACG GTTGACAACATGAAGTAAACACGGTACGATGTACCGGAATT
GTGAGCGCTCACAATTCCCCA

Sl
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Vect or pAVEO49 The starting vector for the generation
of pAVEO49 was pAVEO1l7. The tac 40pronpter cassette
was not altered. To increase the spacing between the
two operators IDfrom9l to 124 base pairs, an EcoR |
i nker was cloned in. This was nade up of

ol i gonucl eoti des 19 and 20. A igonucleotide 19 (SEQ ID
NO 15) 5 5' AATTCACCGGTGTACAGICATGTACAACCGGTG

A i gonucl eotide 20 (SEQ I D NO 16)

" TGACTGTACACCGGTG 101 ni ti al
SPEERIRe e 1o
R ECSe RO TG HRCE PR Sy Tt dhe
GESLGCEIM G BEINAC@REChANET ITAV/E049. Vect or pAVE046
The starting vector for the generation of secretion

vect o, PAVEO4 S WVEQ27 e SSi

cass eBMARLS gl &R Gty Lk kR BELES B tgato o

plasuaifl RZET#%0 anshigansiormeq infoxploning: keshatrai b Hiye MR (Stratagene) as

srexba iBdoRAfragingets t Intibl ohsraimy dvaBpresTiviors digest ntgasmeig DNA. The

{eBn&ORES B cBYirSeAUSNSEdiBnciddIe TIRSMdufsH RARSE Whs named

%@%@?med PAVEO46. 11 'Table 1:” Summary of pAVE
s Plasm d Pronoter Operator System Conments ‘

PAVEO41 tac Single native | ac sequence PpAVEOl7 tac

Doubl ghpesd ENFa @ahd wes cloredsiamputais pismiDRPS) Nap ¢iKad 0fragment to

SRR D IAIR031.

Vectors pAVE029 and pAVE(027

The starting vector for the generation of pAVE029 was pZT7#2.0 prepared as
described fully in US 6,537,779. A ApL promoter and single perfect palindrome lac
operator was cloned into this plasmid using synthetic oligonucleotide linker by means of
the EcoR | and Xba | restriction enzyme sites.

Linker 78 was made by annealing the oligonucleotides 7 and 8

Oligonucleotide 7 (SEQ ID NO 11)
5'AATTATCTCTGGCGGTGTTGACATAAATACCACTGGCGGTGATACTGAGCGGAATT
GTGAGCGCTCACAATTCCCCA

Oligonucleotide 8 (SEQ ID NO 12)
5'CTAGTGGGGAATTGTGAGCGCTCACAATTCCGCTCAGTATCACCGCCA
GTGGTATTTATGTCAACACCGCCAGAGAT

The linker was then ligated to plasmid pZT7#2.0 and transformed into cloning host
strain XL-1 Blue MR (Stratagene) as an Xba I/EcoR | fragment. [nitial screening of
transformants was by restriction digestion using Ncol.  The sequence was confirmed by
sequencing. The resultant plasmid was named pAVED29.

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

Vectors pAVE043 and pAVE044
The starting vector for the generation of pAVE043 was pAVEO12. A tac promoter
cassette was cloned into pAVE012 by annealing oligonucleotides 17 and 18:
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base pairs (DPPS91) pAVEO40 tac Single perfect

pal i ndr ome sequence (SPPS) pAVEO49 tac Doubl e perfect
pal i ndr ome sequences Operat or spaci ng -124 base
pairs (DPPS 124) pAVEO13 T7A3 Doubl e perfect

pal i ndrome sequences Operator spacing 91 base pairs
(DPPS91) pAVEO30 T7A3 Doubke perfect palindrone
sequences Qperator spacing 92 base pairs (DPPS92)
pPAVEO31 T7A3 Single perfect palindrome sequence

Oligonucleotide 17 (SEQ ID NO 37)
SAATTTTCTGAAATGAGCTGTTGACAATTAATCATCGGCTCGTATAATGTG
TGGAATTGTGAGCGCTCACAATTCCCCA

Oligonucleotide 18 (SEQ ID NO 38)
S'CTAGTGGGGAATTGTGAGCGCTCACAATTCCACACATTATACGAGCCG
ATGATTAATTGTCAACAGCTCATTTCAGAA

the annealed oligonucleotides being ligated to plasmid pAVEO12 and transformed into "~
cloning host strain XL-1 Blue MR (Stratagene) as an Xba I/EcoR | fragment. Initial
screening was by restriction digest of plasmid DNA. The sequence was then confirmed
by sequencing. The resultant plasmid was named pAVEO043.

A human TNFa gene was cloned into this plasmid as an Nde 1/Xho | fragment to
generate pAVEO44.

Vectors pAVE034 and pAVE035
The starting vector for the generation of pAVEQO34 was pAVEO12. A ApL
promoter cassette was cloned into pAVEO12 by annealing oligonucleotides 9 and 10:

Oligonucleotide 9 (SEQ ID NO 39)
5'AATTCATCTCTGGCGGTGTTGACATAAATACCACTGGCGGTGATACT
GAGCGGAATTGTGAGCGCTCACAATTCCCCA

Oligonucleotide 10 (SEQ ID NO 40)
S'CTAGTGGGGAATTGTGAGCGCTCACAATTCCGCTCAGTATCACCGCCAGTGGTATT
TATGTCAACACCGCCAGAGATG

the annealed oligonucleotides being ligated to plasmid pAVE012 and transformed into
cloning host strain XL-1 Blue MR (Stratagene) as an Xba I/EcoR | fragment. Initial
screening was by restriction digest of plasmid DNA. The sequence was then confirmed
by sequencing. The resultant plasmid was named pAVE034.

A human TNFa gene was cloned into this plasmid as an Nde I/Xho | fragment to
generate pAVED35.

Vector pAVE020 and pAVE021
The starting vector for the generation of pAVE020 was pAVE012. A ApL
promoter cassette was cloned into pAVEO12 by annealing oligonucleotides 7 and 8.
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pPAVEO21 ApL Doubl e perfect palindrone sequences

Qper ator spaci ng 91 base pairs (DPPS91) pAVEO35 ApL
Doubl e perfect palindrome sequences Operator spacing
92 base pairs (DPPS92) pAVEO27 ApL Single perfect

pal i ndrome sequence pAVEO46 ApL Singl e perfect

pal i ndr ome sequence Secretion Vector .2. Ceneration of
recombi nant strains 5E col strains W3110 (avai l abl e
fromthe Anerican Type Culture Collection as strain
ATCC27325) and 31.21 (available from EMD Bi osci ences

- t f db
OPGoRRer air e TR ¥re ol e ds. e deer bed |
AT BT A o T e b S HiRgpAaTT
puUcAGCetTandAmaiTracacaed i n gl ycerol stocks at - 80C

Oligonucleotide 8 (SEQ ID NO 12)
5 CTAGTGGGGAATTGTGAGCGCTCACAATTCCGCTCAGTATCACCGCCA
GTGGTATTTATGTCAACACCGCCAGAGAT

the annealed oligonucleotides being ligated to plasmid pAVEQ12 and transformed into
cloning host strain XL-1 Blue MR (Stratagene) as an Xba l/EcoR | fragment.  Initial
screening was by restriction digest of plasmid DNA. The sequence was then confirmed
by sequencing. The resultant plasmid was named pAVEO0Z20.

A human TNFa gene was cloned into this plasmid as an Nde I/Xho | fragment to
generate pAVED21.

Vectors pAVEO16 and pAVE017
The starting vector for the generation of pAVEO16 was pAVEO12. A tac promoter
cassette was cloned into pAVE012 by annealing oligonucleotides 15 and 16.

Oligonucleotide 15 (SEQ ID NO 13)
5'AATTCCTGAAATGAGCTGTTGACAATTAATCATCGGCTCGTATAATGTG
TGGAATTGTGAGCGCTCACAATTCCCCA

Oligonucieotide 16 (SEQ ID NO 14)
5'CTAGTGGGGAATTGTGAGCGCTCACAATTCCACACATTATACGAGCCG
ATGATTAATTGTCAACAGCTCATTTCAGG

the annealed oligonucleotides being ligated to plasmid pAVE012 and transformed into
cloning host strain XL-1 Blue MR (Stratagene) as an Xba I/EcoR | fragment. Initial
screening was by restriction digest of plasmid DNA. The sequence was then confirmed
by sequencing. The resultant plasmid was named pAVE016.

A human TNFa gene was cloned into this plasmid as an Nde I/Xho | fragment to
generate pAVEO17.

Vector pAVE(Q49
The starting vector for the generation of pAVE049 was pAVE017. Thetac
promoter cassette was not altered. To increase the spacing between the two operators
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12 Tabl e 2: Reconbi nant strains constructed Host
Plasm d Description (protein:pronoter:operator system
Reconbi nant Designati on No ATC C27325 pAVEO13

TNFa: T7A3: DPPS91 CLD018 ATCC27325 pAVEO30

TNFa: T7A3: DPPS92 CLD026 ATCC27325 pAVEO31

TNFa: T7A3: SPPS CLD032 ATCCHY325 pAVEO41

TNFa: tac:single native | ac CLD0O43 ATC C27325 pAVEQ17

fr HFQE’I: tB 454 Pgézé%%{]rs%%ﬂl llﬁ(@%g 38R PARVEROwas made up of

oligonucleotides 19 and 20.

Oligonucleotide 19 (SEQ ID NO 15)
5'AATTCACCGGTGTACAGTCATGTACAACCGGTG

Oligonucleotide 20 (SEQ ID NO 16)
5AATTCACCGGTTGTACATGACTGTACACCGGTG

Initial screening was by restriction digest of plasmid DNA. The sequence was -
then confirmed by sequencing. The resultant plasmid was named pAVEO49.

Vector pAVE046

The starting vector for the generation of secretion vector pAVEQ46 was pAVEQ27.
A D1.3 Fab expression cassette (Figure 1, SEQ ID NO 17) was cloned as an Nde I-Bam
Hi fragment. Initial screening was by restriction digest of plasmid DNA.  The sequence

was then confirmed by sequencing. The resultant plasmid was named pAVE046.
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TNFa: t ac: SPPS CLD042 ATCC27325 pAVE049
TNFa: t ac: DPPS124 CLDO50 ATCC27325 pAVEO21
TNFa: ApL: DPPS91 CLD021 ATCC27325 pAVE035
TNFa: ApL: DPPS92 0L0038 ATCC27325 pAVE027 TNFa: ApL: SPRS
CLDO30 BL21 pAVEO13 TNFa: T7A3: DPPS91 CLD035 5L21
PAVEO30 TNFa: T7A3: DPPS92 CLD028 ATOC27325 pAVE046 01.3
Fab: ApL: SPPS CLD048 1

Table 1: Summary of pAVE vectors

Plasmid Promoter Operator System Comments
pAVE(D41 tac Single native lac sequence
pAVEOD17 tac Double perfect palindrome Operator spacing 91
sequences (DPPS) base pairs
(DPPS91)
PAVEQ040 tac Single perfect palindrome
sequence (SPPS) .
pAVEQ49 fac Double perfect palindrome Operator spacing' |
sequences - 124 base pairs
(DPPS124)
pAVEQD13 T7A3 Double perfect palindrome Operator spacing 91
sequences base pairs
(DPPS91)
pAVEQ030 T7A3 Double perfect palindrome Operator spacing 92
sequences base pairs
(DPPS92)
pAVEOD31 T7A3 Single perfect palindrome
sequence
pAVED21 ApL Double perfect palindrome Operator spacing 91
sequences base pairs
(DPPS91)
PAVEQD35 ApL Double perfect palindrome Operator spacing 92
sequences base pairs
(DPP892)
pAVEQ27 ApL Single perfect palindrome
' sequence
pAVED46 ApL Single perfect palindrome Secretion Vector
sequence

2. Generation of recombinant strains

E.coli strains W3110 (available from the American Type Culture Collection as
strain ATCC27325) and BL21 (available from EMD Biosciences Inc, San Diego, USA)

‘were transformed by electroporation with the plasmids as described in Table 2 below.

The resultant recombinant strains were purified and maintained in glycerol stocks at -
80°C.
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Conmparison 1 5The starting vector for the generation
of a plasmd with the T7A3 pronoter w thout any
operator was pZT7#2.0. A T7A3 pronoter was cloned into
this plasm d using synthetic oligonucl eotide |inker by
means of the EcoR I and Xba | restriction enzyne
sites. Linker 2122 was nade2 by annealing the

ol i gonucl eotides 21 and 22 10 digonucl eotide 21 (SEQ
| D NO 18)

Tahlerr B ANEHRR N RS EARSACI GAAGT AAACACGGT ACGATGTACCAC

ATG AAACGACAGIGAGICA 15d igonucleotide 22 (SFQ 1D NO

19Host Plasmid Description Recombinant

51CTAGTGA CTCACTGTO%II%TS{EWM%W i) [ THESid it No

TTGIp AA[PNITTTFTT +Hhe

ATGE35 N7 PAYEOR ahd 1 r arNEsh AT ORS¢l onin ﬂdhﬁ"qw‘bm

ROstrmi2p XlpAVEBBOIE| MR ( StiNFcij@Be)PRB92an Xba | | ECH0R6

AF@8PPRE | TiHod) SCreen! RyipyagaABeppest ri ction digesys?

St e s Cant i T a
Aﬁﬁﬁéﬁé&b PAMERAT | 1w IOV ASSIUGlE BAVE 5B hed by ®o43

oo oottt

ATSC273261 orpAYEYEEt | and sedhEFdacigPPSIAI3 No FldpEg

WeET B8N T f\e@aw {h the conraedcSPHAS promoter  CLD042

t-Lconstruc

| 3{::.!u§||be (d EEEI[( I neGTr]]J ?@ mf&ﬁ B{ne. SequenceéLDo5o

A
Hash-as—gontat ||51

ARCE21a20er fRAVEOBMSTE i t ut i vé'NﬁﬂéﬁbPé’Pg% probl ¢mat | €LD02

REOOPAIESONLAR/E03s | The strawrbinpgDpeeedr for the CLDO38

TR APt AT d W EREI RS dZAS Promot ¢ ung@sos

ReH—e—hHat CIdlUI bCQUEﬂLE
vvasBL@ZT7#2 @%VEQ1$7A33m orﬁﬁ@”aﬁpf?%’fﬁﬁvg Lac|oper@td¥ss

(L&) sehusavrmspas cl oneTNFaTTAIDIRSSY asni d |usi ngLD028

SAREDEHIC| OfAHRAHCT €0t T depl lpan pyppBans of |the &oodds

—aht—Xbat+—+estrt+ett+on enzyme—sites. 10 Cmker—2324
was nmade by annealing the oligonucl eotides 23 and 24
&MQawhsmi toti de 23 (SEQ I D NO 20)

Q%‘E ARG SEAIZEAR N e TAGSRIdIotéUEhout
f@é@e VNBSQ% T-F%%N% LEAHSL B0L pidEmidbsing
ST TETET DTSRI ARRT ISP REIEREPATA Sies:

CTTCA TGITGICAACCGITTTGITTCG 20 The |inker was
then |[ihgabesh rﬁé@éﬁ?ﬁn%ﬁ&% Qigdnicbticrsiianged into
cloning host strain XL-1 Blue MR (Stratagene) as an

Xba |/ EcoR | fragnent. In|t| al screening was by
Oémnﬂblévtidémdﬁé@g@ N6¥ 19| asmi d DNA. The sequence was
5hﬁmTGGAAACAR)dA(b@GSEQAGAACA@GAABWMCA@GGT6D6M§TA§Cé«CATG

&gy i ction digestion and sequencing.
%éé?%ﬁgo 3? ones were identified with the correct
sequence. However, one clone was found to have a near
Dligarctlestegre{68Q 1PN 191 one cont ai ned an addi ti ona

5GTAGTGARS CRETETBCT TAPAT OXGGRAELYCBTAPOSTGTTTACBICATRTTGTC
AiCE{,GforLr?HJTIrTéQ assi gn exact position of the nutation

I’ nce the expected sequence contains -GG in this
regl on. Human TNFa gene was cloned into the plasmd
W t h Theelinkerawas théraligatesido peamisl pad 7m0 pliorEtransidaged into cloning host

fsfrﬁg %EntBluér Nhﬁmsﬁata G} 8Dhegod WEH&SRtIhﬁgmbﬁtnl ﬁ\giahﬂﬁéemng was by

R R A e e

Sitibv-ivesigines @re@@gqugq)@ﬂregqggw)dlgeﬁpm@ sequencing.

4 bl
\.\\Y'zﬂ?,""y
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plasm d was transformed into a production host
(ATCC27325) and the plasm d re-sequenced. 35This

i ndicated that the plasm d contai ned gross mutati ons,
in both the T7A3 pronoter and the human TNFa sequences
i ndicating that the use of the T7A3 pronoter, even
under the control of the native |ac operator seguence,
results in plasmid Exanple8 14 A vial of
CLD032 was renoved fromthe -80C freezer and al | owed

to t h@d/\blor;'&%ré’fdeﬁthi%d WHRMREOBEM ABAS brovidisrked@Hice (all contained
[ %{%gul at ﬁ"f 5 g‘ﬂe?}c%n Lrﬁﬁ gu%t%tﬂ%t Q&%&rﬁ%’n'@{}ﬁ%@rﬁ% 8&% %ﬁé this

IEQW%@UI @@fﬁtgﬁ)’ﬁm’%@?ﬁ'éﬂmﬁﬁeﬂﬁﬂq etracycline (10pg/ml) and
glucose fig/Q This was incubated at 37C in an orbital
égﬁnfﬁﬁﬁsérf’i 16h. 5500pl1 of this culture was then used

o O el oo r TE T aL T 6 S B e L2 Rty under
iaeohtfch skasingle pativadab apasetonseqgqce was @@'@)%@n iAnT &3 promoter
Sdondtiod L adspetdtor (QicD)sByusnse WBEIbIRIdaBto WIS plasmid using synthetic

e %kéabf\%eéﬁy TR TR SRR PARRE e

to a final concentration O. 05mv| whi | st the second
f | asklinkes 2324 wasumadengyrreekling theorlip orauclebtides|23 and 24
10expression. The incubation was conti nued, under the

@ﬁo%iu&i?é:{@%ﬁ?@ |”9%2=>020ve duri ng whi ch sanpl es vvere

rement accumul ation of
WETQGM%CM%@%’F%W T@%G%%MFF%T%‘HG%@MC%@GMT
TEREAGEBSATANSANTIBBCEAI Nng densitonetry scanni ng of
Col | oi dal Bl ue stained SDS-PACE gel s of whole cell

DRt IS RIA L L8 e TS B )
ﬁ@&ﬁﬁﬁﬁ@ﬁQﬁaﬁTLTéiTé’r‘\TGfiGﬁTﬁ‘dﬁé}A(\W?TéCéTQGI%CéGiéTE AGTTCA
PETACTCRACCRasRIGTTIEd PTG 13 (1. TCP Total Cell
Protein

The linker was then ligated to plasmid pZT7#2.0 and transformed into cloning host
strain XL-1 Blue MR (Stratagene) as an Xba I/EcoR | fragment. Initial screening was by
restriction digest of plasmid DNA. The sequence was then confirmed by sequencing.
Ninety-four clones were screened by restriction digestion and sequencing. Again no
clones were identified with the correct sequence. However, one clone was found to have
a near intact sequence. This clone contained an additional ‘G’ in the sequence
approximately at position -37. It is difficult to assign exact position of the mutation since
the expected sequence contains ~GG- in this region. Human TNFa gene was cloned
into the plasmid with the near intact sequence as an Nde I/Xho | fragment. Twenty
colonies from the cloning host strain XL-Blue MR (Stratagene) were screened. One was
positive clone with no mutations (other than the additional ‘G’ described above). This
plasmid was transformed into a production host (ATCC27325) and the plasmid re-
sequenced.

This indicated that the plasmid contained gross mutations.in both the T7A3
promoter and the human TNFa sequences indicating that the use of the T7A3 promoter,

gven under the control of the native lac operator sequence, results in plasmid instability.

Example 3
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20Taken together the data presented in Conparisons 1
and 2, and Exanple 3, show that effective control of
the powerful T7A3 pronoter was surprisingly achieved
using a single perfect palindrome operator sequence.
This was totally un-expected given that the use of the
single native operator (Comparison 2) did not provide
sufficient basal control to allow a stable reconbi nant

rodugt i train to be tahlis . |l -ugh odyct
DG e Mt BTk B et ORI cEe Trpiat S BIRiH g aw. 10w
péine drawed glvicaigh Beak veasringoylatesyinte Srml giarRyothdl Ritbgdle | yeabioamtract
COxai® Nt 0gat trygitonaf(Oksleh aied 54710 sodiusl tigdriden supdldnitaredivilasdcycline
FHRAIPAR idol E1|§ﬂ1).abﬁfr‘§ G5 iR%ub'a{ég %F%f*’)c Was 8%@&%&%‘? fdrt16h.
\ eyl dent on after signiflcant X ext ende o
:glﬁ@d Bg\‘thls&Hl l{rg ﬁ‘ﬁ; then fge@gdﬁctﬂu@teéltwo 250mi kflepmeyeyfilaghsgyntaining
WwaR| ofdiytia Biptlf (compedition-e8QiE€sdrived amvelan dhalflbskamerd incitasad. at
309, apookdieirt dncomsichl Shakeer Grovith ARk m}b’ﬁ‘@oré@ Qﬁ&%}' : §%£b51-8t7;3 At

R . . |

Mo che nch éér%a@&@ﬁ%i@%%@m%?@-ﬁ;ﬂ&%saac pyranodi) o 2
5T GPRAFERA1ER O WISk Heyesardias viamgh Hndhees! tgmesBerebasal
edyession. Thiee Bedehticulbsicantimes!, Unmizuthatoedditdns Jé&eribed alove, during

QhRhsapleO AR takePforkBhsurBRio roﬁtlh‘,eaéﬁ‘fﬁg?t%ﬁl dr W RFYRfthin the
%Q&%}ialrlg&g tQ i n%cullnati e.|2v5egrr%}1ﬁ{ ennmeyer | %SKS densitornet
CORT Al ni g ST Or Bt '3 /°BP 6@@ﬁﬁ%§¥@?8 U%4a aensitometry
geanping e Hollplstal Blye stpifed SDSSRACRee!e of Whakbealidybatas @B ihe sagpled
B8denEm iThe msuity dre sahmahsddaiclonGh Owld 3was noni t or ed

until 0D600=0.5-0.7. At this point flasks were induced
with I PTG (isopropyl-43.-D_1- .

10t hi ogal act opyr anosi de) t o 28'%3 nal concentration

0.05mM and 1mM A flask was also left un-induced and

the incubafin@nheirsj he flasks icocumdfionURIEN oft HTRF o (%TCPY)

condi tions desgribed above, during which sanptes were
aleea A e o N e i \

o O C Cl O T\ 3 o i e, O J >
within the bacterial cells. The accunul atiof8level of

hTNFa was detes m ned using densitonetry scapmi ng of

Col | oi dal Bl uegstai ned SDS-PAGE gel's of Wno{séa cerll

Fysatesof —15the—sanptedbacter-a—Fhe+esut-ts—are
i win Table 4 (Table 4 42rhi s dat a
demponstrated that- further control of the powerful T7A3

pr o_m)t.ergzp@ggéj, Raptrep! i sed usli ng two perfecys

Eg?g{%’o%g%;e(géj%‘%[m Sequences spacedat—9t bp—apart-

®lin the absence of inducer) has been
reduced significantly fromthat achieved using a

si ngl Eakpe tdgethier paldatathicssRtea RECahHisbits €A #,Qhd Example 3, show
fBPEREAMntrdl %?thg:ibp\tmér‘ﬁljl T9A3 Erg:%ker G40 %Sri)ﬁéix‘@y aGhl.ey Egng a
usl Ing éelgc? %uajlﬁ)g%e ect pal i hdraqne segu nces’ was i

tAY'EXpETt BN WEIAASEU G-t HEISPRsIgaleif-gipetied given that
thessg offtfie sintle metivecaperatdr (66mpraisah 2)alig netgsivine LFceqUbasels
tomrortofefi®i £ 8labRaBEdHYinaPt SHOBIHISN sthdih folHeSesRbARRHE High product

. or ess Leved in a high
FOR o vl ae SRIGRRI ARy U3 BER TRk ystom
VAR Slagyehidprorcapistianeahingeee for diduetins. - Alfouph basabpxpsgrgion (in
thklabsarge phindirary.was@pderodd it Wwas eidenechlghfiee aigalficaritip ektendsi
inB@satbaoaf). i nto 5nl Luria Broth (LB, 5g/L yeast
extract (Oxoid), 10g/L tryptone (Oxoid), and 5g/L
sodi um chl ori de) supplenented with tetracycline 5
(10pg/ mL) and glucose (1g/L). This was incubated at
37Cin an orbital shaker for 16h. 500p1 of this
culture was then used to inocul ate 250nl Erl enneyer
flasks containing 50mL of Luria Broth (conposition as
descri bed above). The flasks were incubated at 37C, at
200rpmin an orbital shaker. Gowth was nonitored
until 0D500=0,5-0.7. At this point flasks were induced
with I PTG (isopropyl-43.-D 1-thiogal act opyranosi de) to
a final 10concentration 0.05mM and 0.005mM A fl ask
was al so |l eft un-induced and the incubation continued,
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24 (basal, no Not detected
IPTG)

This data demonstrated that further control of the powerful T7A3 promoter could
be realised using two perfect palindrome operator sequences spaced at 91 bp apart.
Basal expression (in the absence of inducer) has been reduced significantly from that
achieved using a single perfect palindrome operator to control repression. The control of
basal expression achieved using the dual perfect palindrome seguences was un-expected
when compared to the T7 system of US 6,537,779 where control of basal expression
requires two different control elements. In this example control of basal expression was
achieved in a high background of E.coli RNA polymerase.
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Table 6 (x)

scan of hTNFa band on Western bl ot.

Intensity scan data for CLDO42 nornal i sed agai nst the

intensity scan data for CLDO43.

The results
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oper at or sequence 20can be used to reduce basa
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Time (hours) Accunul ation Level of hTNFa (%9CP) 4 2 6
589 24 12 24 (basal, no I PTG Not detected The data
presented in Table 7 clearly show that control of the
very powerful ApL 5pronoter can be surprisingly

achi eved using a single perfect palindronme operator
sequence. Efigh product accunulation |evels can be
achi eved using the single pé&ffect palindrome control
system Exanple 9 10Vials of CLD021 and CLDO38 were
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| eft un-induced and the incubation continued, under

the conditions described 2 Qve, during which sanples
were taken for neasurenent of growth, accumnul ation of
hTNEa wi-thin the bacterij-al Ls. _The accumul ati on_of

hGiNP 3nias pohsiaternsingel native kg | OlD2: Bk pensiter| sieglke perfect
SDSofMtEr -gebamats Wastern b %ﬁﬁ%d}‘éﬁéoygéﬂébm{? ?rHM'xPTG
hTNFa anti body) follow ng S

a. The dat'3 %P%n

| ysates of the sanpl ed bact
summarised_in Table 8. The stern blot analysis for

- :%3808%0

St ITane (IGLBSRS | SApeeswaticad 25fFingaieurs) 20 AtaihBiation
Anal ysi s hTNFa| AGGMBHnENEQD Level of hTNFa
(%TCP) (%TCP)
3 6 3 2
12 23 12 18
20 25 20 21
Western Blot: scan intensity* Western Blot: scan intensity*
20 (Basal, no IPTG) ‘ 1 20 (Basal, no IPTG) ] 0.25

(*) = scan of hTNFa band on Western blot. Intensity scan data for CLD042 normalised
against the intensity scan data for CLD043.

The results demonstrated that the single perfect palindrome operator sequence
can be used to reduce basal expression (in the absence of inducer) four fold without
adversely influencing the induced productivity of the tac promoter system.

Example 7

A vial of CLD019 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
(10pg/ml) and glucose (1g/L). This was incubated at 37°C in an orbital shaker for 16h.
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CLD0O21 (ApL: OPPS91) hTNFa Accunul ati on - CLDO38

(ApL: DPPS92) Col | oi dal Bl ue SDS- PAGE (post 1PTG

i nduction) Not detected Not detected Western bl ot
(post I PTG induction) Positive Positive (see Figure 2)
Col | oi dal Bl ue SDS-PAGE (Basal no | PTG induction, 24h)
Not detected Not detected V#&stern blot (Basal no | PTG
i nduction, 24h) Not detected Not detected These

g gﬁfoths c%‘ﬁ?g%% tﬁgnq%e& ?oalh éuﬂ‘?e Eﬁm 'Eﬂ@xtnln%mﬂ)l ﬁgskEH@r{tammg 50ml

ol seque
o@meﬁrew (GReRPSE R fie%orf%e@ab%@ o%h%%?bs YRR Sted 5H37°C,
a0esu ih ed ortitalahakert | Growtn @ps mesitopedl uniitOPe=0. 506t sAt this point
th&fllsk&hvBreliftRice itk e %E\ﬁx%bﬁsﬁ L@W-tl%gdlé&ap‘,@h@ﬁ&e to a final

GpraalondfomRT)EE oy HToE £ sk FFrisq sfaminduced
andtthe ingubatiengsstitued, gidgethe cprditiang éessﬁbe%?%twng wh‘ﬁth
Rple NRke/tapaer fehsupsren bigrowtBuatl accamsitim afhfNFd within the
(XA Bhs. POnYSED rhfatidhh 158 1or EREFPHAY &3R4 QEINE WehsbASry
scanning of Colloidal Blue stained SDS-PAGE gels of whole cell lysates of the sampled.
bacteria. The results are presented in Figure 2.

The data presented in Figure 2 demonstrated that the combination of the tac
promoter with dual perfect palindrome operator sequences lead to a system in which the
expression rate can be modulated directly by the concentration of IPTG used for
induction. Such systems may be exploited to modulate expression of heterologous
proteins, for example, o maximise accumulation of proteins in a soluble form or to
circumvent the problem of the deleterious effect that heterologous protein secretion can
have on the growth and productivity of recombinant cells.

Example 8

A vial of CLDO30 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.
500! of this culture was then used to inoculate 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 ODggp=0.5-0.7. At this pointa
flask was induced with IPTG (isopropyl-.B.-D-1-thiogalactopyranoside) to a final
concentration 0.05mM whilst the other flask was left un-induced and the incubation
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 densitometry scanning of Colloidal
Blue stained SDS-PAGE gels of whole cell lysates of the sampled bacteria. The results
are summarised below in Table 7.
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at the point of carbon source exhaustion by the
addition of a glycerol magnesiumchloride feed at a
feed rate of 119 of glycerol per L of nedium per h.

I nduction was carried out by addition of IPIGto a
final concentration of O0.5zM once the biomass |evel in
the fernmentation reached 0D600 = 50- 5 60. The

f ed- bat ch phase was conti nflaebqegor 12h post inducti on.

- Sanpl es were taken to determnhe biomass | evel (0D300)

and hTNFa accumul ation (%ICP)/ hTNFa titre (g/l) at

hamrwagssis( Colll oi dahTNBaue st ai ned BIDEFPACEuNgdhtijn -CLDO38
conposi tion |of e . gfowt h nedi um i Spppaysnded in
Tabl e 10. 1( T%%‘{l%q{ 1@n’p:nent Fi nal rpé’?)ncentrazti on
Nig, mg/Ll and [ MY of purified water (NH4)2304 14.0
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I_(_pﬂsétracycl I ne
IPTG induction)

Western blot Positive Positive (see Figure 2)
(post IPTG
induction)
Colloidal Blue Not detected Not detected
SDS-PAGE

(Basal no IPTG
induction, 24h)

Western blot Not detected Not detected
(Basal no IPTG
induction, 24h)

These results demonstrated that the combination of dual perfect palindrome
operator sequences with the ApL promoter with either the 91bp or 92bp spacing resulted
in very tight repression. Western blots indicate that no basal expression of the target
protein was detected. On induction low-level expression level was achieved. These
results were totally unexpected given that the ApL promoter is an extremely powerful
promoter. Such a system may, for example, be used to direct the expression of proteins
of high toxicity to the host cell. It can be used when controlled expression is
advantageous, for example, for the expression and insertion of membrane proteins.

Example 10

Vials of CLD028 and CLD035 were removed from the —80°C freezer and allowed
to thaw. 10ul of each of the thawed glycerol stock was inoculated separately into each of
2x5mi Luria Broth (LB, 5g/L yeast extract (Oxoid), 10g/L tryptone (Oxoid), and 5g/L
sodium chloride) supplemented with tetracycline (10pg/ml) and glucose (1g/L). These
were incubated at 37°C in an orbital shaker for 16h. 500yl of these cultures were then
used to separately inoculate 250mi 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 ODg=0.5-0.7. At this point flasks were
induced with IPTG (isopropyl-.B.-D-1-thiogalactopyranoside) to a final concentration 1mM

gt?
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15 g/ L Fe804. 7H20 114 ng/L ZnSO4. 7H20 29 ny/ L

MhSO4. H20 17 ng/ L Na2Mo04. 2H20 9 ng/L CuSOH4. 5H20 4
ng/L F13.803 12 ng/L The conposition of the glycerol
/' magnesi um chloride feed is provided in Table 11. 15

23 Table 11 Conponent of Feed Ampount
purified water

d ycerol

required [g/L] of
714 MgSO4. 7H20 7.4

The results are summari sed?in Table 12. The hTNFa
productivity profile for Strain 5CLDO30 is presented
arid thé gutiatién cdniblie, LiZdePtieadoRditRiRrdes& ibed av@et Miring which

samples were taken for measurement of growth, accumulation of hTNFa 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 9.

Table 9

CLDO035; T7A3 promoter, dual perfect
palindrome operators with 91bp spacing

CLD028: T7A3 promoter, dual perfect -
palindrome operators with 92bp spacing

Time (hours)

Accumulation

Time (hours)

Accumulation

post IPTG Level of hTNFa post IPTG Level of hTNFa
induction (%TCP) induction (%TCP)
2 7 2 10
4 14 4 15
20 27 20 23

These data taken together with the data presented in Examples 4 and 5 previously
indicated that both E.coli K-12 and B strains can be used.

Example 11

Fermentation inocula were raised by adding 200 of glycerol stock of each of the
strains described below to a 2.0L baffled shake flask containing 200mL of Luria Broth (LB,
5g/L yeast extract (Oxoid), 10g/L tryptone (Oxoid), and 5g/L sodium chloride)
supplemented with 15ug/ml of tetracycline. Inocula were grown for 12h at 37°C in a
shaker-incubator with an agitation of 250rpm. 200ml shake flask inoculum was used to
inoculate a 15L working volume fermenter containing 10L of batch growth medium.
Fermentations were carried out under the operating conditions described below.
Temperature was controlled at 37°C and pH at 6.8, controlled by automatic addition of
35% (w/v) ammonium hydroxide. The dissolved oxygen tension (dOT) set point was
30% of air saturation and was controlled by automatic adjustment of the fermenter stirrer
speed, from a minimum of 250rpm up to a maximum of 1500rpm, and automatic
supplementation of oxygen to the inlet gas stream. Airflow to the fermenter vessel was
10 L/min throughout. Pressure in the fermenter was maintained between 50 and
200mbar.

Fermentations were performed in batch mode until depletion of the carbon source
(i.e. glycerol) which occurred ca. 10h post inoculation and was characterized by a sharp
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CLD018 T7A3 pronoter, dual perfect palindrone with
91bp spaci ng 147 29 8400 CLDO26 T7A3 pronoter, dua
perfect palindronme with 92bp spacing 204 34 11400
CLD032 T7A3 pronoter, singl2 perfect palindrone
sequence 194 41

rise in dOT. Fed-batch fermentation was initiated at the point of carbon source
exhaustion by the addition of a glycerol / magnesium chloride feed at a feed rate of 11g of
glycerol per L of medium per h. Induction was carried out by addition of IPTG to a final
concentration of 0.5mM once the biomass level in the fermentation reached ODgqy = 50-
60. The fed-batch phase was continued for 12h post induction. Samples were taken to
determine biomass level (ODgy) and hTNFo accumulation (%TCP)/ hTNFo. titre (g/L) at
harvest (Colloidal Blue stained SDS-PAGE gels).

The composition of the batch growth medium is provided in Table 10.

Table 10
Component Final concentration
[g/L], mg/L] and [ml/L] of purified water
(NH4):S0, 14.0
Glycerol 35.0
Yeast extract (Becton Dickinson) 20.0
KH,PO, 2.0
K:HPO, 16.5
Citric acid 7.5
MgS0,.7H,0 2.47
H;PO, 1.5 ml/L
CaCl,.2H,0 0.284
Antifoam AF204 0.2 mlL
Tetracycline 15 mg/L
FeS0,.7H,0 114 mg/L
ZnSQ,.7H,0 29 mg/L
MnSO,.H,0 17 mg/L
Na,Mo0,.2H,0 9 mg/L
CuS0,.5H,0 4 mg/L
H3.BO3 12 mg/L

The composition of the glycerol / magnesium chloride feed is provided in Table 11.
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hq-lp@fé%Z( c/(ﬂ;ﬁz) ppmoter, single perfect
palindrome sequence 194 41 12500
CLDO19 tac promoter, dual perfect
palindrome sequence with 196 22 8300
91bp spacing
CLD030 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
PAVEOD27, 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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EaAfid (pg] Bi ol ogically active 01.3 Fab (pg/ L

%lt tall}-\rv arl eS| 1% vgéjsarle ﬁ\geod%cp%ﬁ%_ld?%% ée%gelp 'a%\ﬁéd’@oﬁpa%p 10ul
of the thawed glycerol stock was inoculated into 5ml Luna Broth (LB, 5g/L yeast extract
(Oxoid), 10g/L tryptone (Oxoid), and 5g/L. sodium chioride) supplemented with tetracycline
(10ug/ml) and glucose (1g/L). This was incubated at 37°C in an orbital shaker for 16h.
500yl of this culture was then used to inoculate a 250m! Erlenmeyer flask containing 50ml
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. col

periplasmic fraction. The accumulation of biologically active D1.3 Fab in the soluble
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The accumulation of biologically active D1.3 Fab in the periplasm of £.cofi 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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Satipladini 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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in glycerol stocks at -80°C.
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Titre (g/L) O.D 054 BL.21 GST-3C T7A3: DPPS91 37 0.50
100 8 CLD 059 WB110 | FNa2 T7A3: DPPS91 37 0.10 120 9
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The human erythropoietin (EPO) gene, which had been codon optimised for
expression in £ coli, was cloned as an Nde I/Xho | fragment into pAVEQ11 digested with
Nde | and Xho . The DNA sequence of the insert is shown in Figure 8 (SEQ ID NO 25).
Recombinant plasmids were screened by restriction digest and confirmed by sequencing.
The resultant plasmid was named pAVE061. pAVE061 was transformed into E.coli
W3110 to make CLDO60, which was purified and maintained in glycerol stocks at -80°C.

Fed-batch fermentations using CLD054, CLD059 and CLD060 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 ODggo = 50-60. 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
(ODeno) and protein product ((GST-3C, IFNao2 and EPO) titre (g/L), using Colloidal Biue
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 {mN)

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

St




10

15

20

25

30

35

40

37 0.25 150 14 37 0.50 160 14 CLD 060 WB110 EPO
T7A3: DPPS91 37 0.10 100 >13 30 0.50 90 >13 The
data presented in Table 17 further denonstrate the
utility of the systens for the 25manufacture of a w de
range of heterol ogous proteins. Hi gh product titres

are achi eved
29

concentration of IPTG used for induction. This is particularly beneficial to reduce the
process development timelines for therapeutically useful heterologous proteins.

Example 17

The L-2-haloalkanoate dehalogenase (hadl) gene from Pseudomonas putida was
cloned using Nde | and Spe | sites that had been engineered using PCR.  The gene
sequence is shown in Figure 9 (SEQ ID NO 26). Plasmid pAVEO11 was digested with
Nde | and Spe | and the band was gel extracted. The hadL gene was digested with Nde
| and Spe | and the hadlL gene was gel extracted and ligated to pAVEO11 to produce
pAVEO75. The Pseudomonas savastanoi origin of replication was copied using the PCR
from Plasmid pCN60 (ATCC 77101; Nieto C, et al. (1990) Gene 87: 145-149).

The primers used were: '

F37A: Sequence: 5' AGATCTACGCTTATGGGTGCCTTTCC (SEQ ID NO 27), and

B29a: Sequence: 5° AGATCTAATACGCAAACCGCCTCTCC (SEQ ID NO 28).

The PCR product was cloned initially into TOPO TA pCR2.1 (Invitrogen) and then
into pAVEO75 by Bgl Il digestion. The resultant plasmid, pAVE086 was transformed into
Pseudomonas putida NCIMB 12018, via electroporation to make CLDO75, which was
purified and maintained in glycerol stocks at-80°C. A vial of CLDO75 was removed from
a —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/mil).  This was incubated at 30°C
in an orbital shaker for 16h. 500yl of this culture was then used to separately inoculate
two 250ml Erlenmeyer flasks containing 50ml of Luria Broth (composition as described
above). The flasks were incubated at 30°C, at 200rpm in an orbital shaker. Growth was
monitored until ODgpo=0.5-0.7. At this point one flask was induced with IPTG to a final
concentration 0. 5mM whilst the second flask was left un-induced to monitor basal
expression. The incubation was continued, under the conditions described above, during
which samples were taken for measurement of growth and accumulation of HadL protein
within the bacterial cells. The accumulation level of HadlL was determined using
densitometry scanning of Colloidal Blue stained SDS-PAGE gels of whole cell lysates of
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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using a sinple generic fernmentati on process coupl ed
Wi th mani pul ation of only the 29 concentration of
| PTG used for induction. This is particularly
beneficial to reduce the process devel opnent tinelines
for therapeutically useful heterol ogous proteins
Exanpl e 17 5The L-2-hal oal kanoat e dehal ogenase (hadlL)
gene from Pseudonobnas putida was cloned using Nde |
$ggnSBq8 sites that had been engi neered usi ng PCR
ene sequence is shown in Figure 9 (SEQ I D NO 26).
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SOdI um chI oride) supplemented with tetracycline

Thi s vvas i ncubated at 30C in an orbital
shaksg % 1 of this culture was then used to
sepa fyé‘ aLJspr OGRS FEAVES HUISH YR Ve qtprpLegd2 (as
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QJE@LL'C&PM%@?@%&W@@JBM ed in Figure 10. The data
indicate that the T7A3: OPPS91 expression system

functgaqgl,e E lD‘%ﬁ?E er prokaryotlc 35host system
o B) stem performed wt

Sur P ression

Sae HPT CACACTATAN B LA FAAC TN e CASATC TSR AEGaT
when GIEAGEFCTANCAGES T he host system Basal expression
was not det ect ed even follow ng 23h incubation in the

abse@ﬁ%#@ H| gh | evel protein expression and
accunul_ati on vvas a |eved i n Pseudonbnas puti da

f ol | S AGATEIG AP RT T CHERECT/ARE ECTIGATAATTCGTAGA
Fed- BATABGICITABAGAATON usi ng Pseudononas putida OLDO75
was carried out using the generic E. call nedia and
process conditions described in Exanple 11.

Fermentati ons were mai ntai ned at 30C and pH 7.0
(controlled with 25% ammoni um 5hydr oxi de and 10%
phosphoric acid). Fernmentations were perfornmed in

batch node unti |
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depl etion of the carbon source (i.e. glycerol).
Fed-batch fernmentation was initiated at this point by
the addition of a feed containing glycerol (714g/L)
and magnesi um sul phate (30g/L). Induction was carried
out by addition of 1nmM I PTG (final concentration) once
the biomass level in the fernentation reached 0D600 =
50. The fed-batch phase was3%10continued for 12-15h
post induction. Sanples were taken throughout the
fernentationto determ ne bi omass | evel (OD600) and

L
§§J )@d agqrpﬂ) ag RBREPR g}(bqlfg@;mngn dhitial screening of
éwpﬁfesmnmmﬂaedzw Bthictioh diyestfonidamly Agent &hélséRiehedWaConfirmed by
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@?estrde,pr essor gene (E.co/r) was cloned into vector
en042t as d%%crlggg in EP 0 502 637) as a Pstl
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orientation was selected to generate pAVEO71.

25Const the Gal pronoter and operator

sequef\i‘@'r@‘g %@ I Q‘T”ét ed in plasmd pZT7#2.0, prepared
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vect oTchpgkbonercers stability sequence, tel AIR a

single native | ac operator sequence upstream of the

gene aof interest and an upstream T4 transcription
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nmodi f $'48TTRAQCATLECA PAARAAGEAT PaGARIACTGTCAPATEEAATAAAGTTG

sequenceaABGOdbTrsaAMRSALTARed into the plasm d descri bed

above using synthetic |inkers by neans of EcoRl and
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PR RPAIGT AAGCGCTTACACAACH TTATTCCATGTCACACTI TTOGCAT
CTT TGITATGCTATGGTG Gal A2 (SEQ | D NO 32)
51 AATTCACCATCGCATAACAAGGATGCGAAAAGT GTGACATGGAATAAAGT TG
TGTAAGCGCTTACACAATTG The presence of the |inker
was detected with digestion with Mel and confirned by
sequenci ng. This plasm d was transforned i nto Boor/
strain WB110 to generate CLDO85 , mhlch was purified
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25A vial of CLDO85 was renoved fromthe -80C freezer
and allowed to thaw. 10pl of the thawed gl ycerol stock
was i noculated into 5mL Luria Broth (LB, 5g/L yeast
extract (Oxoid), 10g/L tryptone (Oxoid), and 5g/L

sodi um chl ori de) supplenented with tetracycline

(10pg/ m). This was incubaged at 37C in an orbital
shaker for 16h. 5001J1 of this culture was then used
to inoculate a 250mL Erl enneyer flask contai ning 50ml
of Luria Broth 30(conposition as described above). The
Bxkaple 20as i ncubated at 37C, at 200rpmin an orbital
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Cytonmegal ovirus (hCW) pronoter flanked by dua

perfect palindrom c |ac operator sequences. This was
cloned into an expression vector, which expressed |IgG
Fc protein. 35The resulting plasmd was named pAVEO81
and is derived frompCW-Script (Stratagene) and
contains the hCW pronoter flanked by dual perfect

pal i ndromic | ac operator sediences on a Nde UNhe |
fragnent, with the 1gG Fc DNA sequence in the nmultiple
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&GH?%F?HESH@’ ipike THO Tee dpig obtpined Graxgiowntin Eigure @ul t ur e
plates were then incubated in humdified 37C incubator

with e mclea_r@y dia‘ﬁ{o%gt%t&eth& B?oal:l %Vlﬁ){ ofq{ne e)ﬂoressmn systemn. The

secretion r
SR ST B BhuPra B ol byt EorehHERIOHP TS WAl Use
T erTiaan celoivetemsy seh eniheditd\seomoter.te Ekressafroteins in
heormdliad oeis th a Edntclaplef ihawdid Menseet of wells induced
with | PTG and those | eft un-induced were sanpl ed (post
| PTG i nducti on and un-induced). The expression and
secretion into the growmh nedium by the CHO cells of
I gG Fc protein was determined by ELISA as is well
established in the art. The data obtai ned are shown in
Figure 14. 20The data clearly denonstrates the broad
utility of the expression system The expression
system can be used to control powerful constitutive
pronoters typically used with mammal i an cell systens,
such as the hCW pronoter, to express proteins in
mammal i an cells in a contollable, inducible manner. 25
1. A perfect palindrone operator sequence-based protein
expressi on systemconprising: a) a pronoter; and b) a
perfect palindrone operator sequence; characterised in
that the pronoter is not Ti. 2. A perfect palindrone
oper at or sequence-based protein expressi on system
according to claim1l for expression of reconbi nant
proteins in prokaryotic cells, the expression system
conprising; a) a pronoter; and b) two or nore
perfect palindrone operator sequences, at |east one
oper ator sequence being | ocated downstream of the
pronoter, and at | east one operator sequence being
| ocat ed upstream of the pronoter; characterised in
that the pronoter is not T7. A plasmd conprising: a)
a pronoter; and




b) a perfect palindronme operator sequence;
characterised in that the pronoter is not 17. 4. A
pl asm d according to claim3 for expression of
proteins in prokaryotic cePts corn prising: a) a
pronoter; and b) two or nore perfect palindrone
operat or sequences, at |egajuone operator sequence
bei ng | ocated downstream of the pronoter, and at | east
one operator sequence being |ocated upstream of the
. pr oAopasfect phlndaomerapseatoi nequeate-bhsed) puriein eaxpressioot system
17 cémprisig@sm d according to clttal mf4 furthter. A
i sing.an pression cassette for a protein.

gg{ﬁ Eg’é?fra ‘ﬁg to claim4 or claim5, wherein the
pI abha perfect aalindotrom operatdrgeqegmicecat i ng pl asmid. 35
8. Aciraltaiisealih il 4 préRlolertd Agifror ed by a plasmid as
claimed in any one of clainms 3 to 7. 9. A host cell
according to claim8, wherein the host cell is E
. col A. per&cApaiBtdrmdefqperathne sequetue-basad _pfotein pexptession system
V\'h' 5&0?(9@“{6 %%ﬁ’ne’?(%reééiré‘&b@ ofereebmbBmaRtp ﬁe‘iﬁserﬂ | prokaryotic

ng S| n r onot er . a perfect palindr
operelo a&éﬁ'e SYSigm QOMPER'"8xpr essi on cassette for a
proampronu'mrramd erised in that the pronoter is not T7.
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OPeLR 1o REAYF 158 Fie Ao )q A T9XPr eSSt on cassette for

reconbi nant proteins east one operator sequence
be| ng | ocat ed dovvnstream of the pronoter, and at | east
. oneAqizarad cosmpiipgence bei ng | ocat ed upstream of the

pro argcterised in that the pronoter is not
Q%ZE{RWO%(} %@ds:m on system plasmd, host cell or

net hwpmpalwgom%oamt%ﬁeweam@ 1 to 11, wherein the

pr ocheir&dterisedan tras theqebmoplig/mase pr omoter. 13.An
expression system plasmd, host cell or method

accordl ng to claim12, wherein t he pronmoter is an E
- coi f\ RN @rgafding de ckgproﬁiofpépxpressmn of proteins in prokaryotic cells

comprising:

a) a promoter; and

b) two or more perfect palindrome operator sequences, at least one operator
sequence being located downstream of the promoter, and at least one
operator sequence being located upstream of the promoter;

characterised in that the promoter is not T7.

A plasmid according to claim 4, further comprising an expression cassette for
a protein.

A plasmid according to claim 4 or claim 5, wherein the plasmid is an
autonomously replicating plasmid.

A plasmid according to claim 4 or claim 5, wherein the plasmid is an
integrative plasmid.



14. An expression system plasmd, host cell or method
according to any of claims 1 to 13, wherein the
pronoter is T7Al, T7A2, T7A3, kpL, kpR, lac, |acUV5,

trp,

tac, trc, phoA or rrnB>5 15. An expression system

pl asm d, host cell or nethod according to any of
8.Cl a'ATEroka%tlé‘ﬂnostV@éﬂrtﬁdn@fdn'ﬂSdQﬂeé PlaRic U8 lcRiithed in @By one of

r_gin. 16. An expression system plasm d,

host""’é’@?I?’(%%l7 met hod according to any of claims 1 to
15, wherein two perfect palindrome operator sequences
9.ar € R e¥|?9ccord’$f§; bl & WPERSS tHRMosY&JISHE. &diasmi d,
host cell or method according to claim 16, wherein the
oper at or sequences are spaced from85 to 150 base
10pa| As megtladt for Ahe expdustion o a5 petteim it samarisesoexpressing an

EbRREIcASAEAIBMpHSng! @l m 17, wherein the operator

sequ Eces are spaced 91 or 92 base pairs apart. 19.A

&W%’i“oﬁﬁfodum ng a protein, which conprises: a)

cuI thl) imi pegfeet dahsdromeldpetatmaehoemmdam th a plasnmd
accq:lsgh%g %Qsﬁﬁ@é fe fcfi‘“écbrg%mr ecovering the protein.

aim wherei n the host

cel IChPEaCE”S%I"Ithatih E\r‘\%‘{t?{da"% brding to either of

claims 19 and 20, wherein the plasmd is a plasmd as

11¢! ag{@gtt{o‘a a%%%rdmg% Qlfaln‘FH@'fBFthé%rédhcﬁ& of a recomﬁNEthQEt%ﬁl in

Aveci a Biol o

L1 iRt Gokeryes ERbrilel ofPesSeanPRSTt: GpSsrnp system
<16@emplising 70> Patentin version 3.3 <210> 1 <211> 47

<215a2 %%}b Artificial <220> <223> Artificial

12.

13.

14.

15.

16.

b) two or more perfect palindrome operator sequences; and

c) an expression cassette for a recombinant proteins, at least one operator
sequence being located downstream of the promoter, and at least one
operator sequence being located upstream of the promoter;

characterised in that the promoter is not T7.

An expression system, plasmid, host cell or method according to any of
claims 1 to 11, wherein the promoter is a host cell polymerase promoter.

An expression system, plasmid, host cell or method according to claim 12,
wherein the promoter is an E. coli RNA polymerase promoter.

An expression system, plasmid, host cell or method according to any of
claims 1 to 13, wherein the promoter is T7A1, T7A2, T7A3, ApL, ApR, lac,
lacUV5, trp, tac, trc, phoA or rrnB.

An expression system, plasmid, host cell or method according to any of
claims 1 to 14, wherein the operator system is lac, gal, deo or gin.

An expression system, plasmid, host cell or method according to any of
claims 1 to 15, wherein two perfect palindrome operator sequences are
employed.



<400> 1 catgtgggaa ttgtgagcgc tcacaattcc aagaacaatc
ctgcacg47 <210> 2 <211> 47 <212> DNA <213> Artificial
<220> <223> Artificial sequence <400> 2 aattcgtgca
ggattgttct tggaattgtg agcgébcaca attcccad7 <210> 3
<211> 77 <212> DNA <213> Artificial <220> <223>

17Art Aﬁ'édp?ﬂssﬁaﬁ%ﬁ‘ﬁ? préta, ﬁoﬁ%‘l Qﬁ@ﬁ&ﬁo@%é&ﬁ&hé 98 claim 16,

R eSS B e s oo

Artificial <220> <223> Artificial sequence <400> 4
18.Ct ?{Ah%@i&s%té%&%%ﬂﬁﬁutegﬁ%:éeﬂ &%H@b&&r&ﬁé%%@i%H?
g¢ ﬁgre% e opgra?gr ences are spagced 910 %2 base palrs apart.

19. 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.

20. A method according to claim 19, wherein the host cell is E. coli.

21. A method according to either of claims 19 and 20, wherein the plasmid is a
plasmid as claimed in any one of claims 12 to 18.



<212> DNA <213> Artificial SMC 60733 WD.5T25.t xt
<220> <223> Artificial sequence <400> 5 aattttctga
aat gagct gt tgacaattaa tcatcggctc ggatactgtg
tggaatt gt g60 agcggataac aattccccars9 <210> 6 <211> 79
<212> DNA <213> Artificial <220> <223> Artifici al
sequence <400> 6 ctagtgggga attgttatcc gctcacaatt
ccacacagt a t ccgagccgamt gavizamd 1s389. tk€aacagct ¢
atttcagaa79 <210>SERURNEEILISTBIG<212> DNA <213>

<1104 hiddial Bilo166429> imiéar Artificial sequence <400> 7
aattttctga aatgagctgt tgacaattaa tcatcggctc ggatactgtg

<1203 o EXPIeEEt9y. B taWcget caca attcccca78 <210> 8 <211> 78

<1302 &1 6B /wo
<160> 40
<170> PatentIn version 3.3

<210> 1

<211> 47

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 1
catgtgggaa ttgtgagcgc tcacaattcc aagaacaatc ctgcacg 47

<210> 2

<211> 47

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 2
aattcgtgca ggattgttct tggaattgtg agcgctcaca attccca 47

<210> 3

<211> 77

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 3
aattcaaaca aaacggttga caacatgaag taaacacggt acgatgtacc ggaattgtga 60

gcgctcacaa tteccca 77

<210> 4

<211> 77

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 4
ctggtggggg gttgtgggcyg ctcgeggttc cggtgcgtcyg tgccgtgttt gcttegtgtt 60

gtcggeegtt ttgtttg 77

<210> 5

<211> 79

<212> DNA

<213> Artificial
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<213> Artificial <220> <223> Artificial sequence <400>
8 ctagtgggga attgtgagcg ctcacaattc cacacagt at
ccgagccgat gattaattgt60 caacagctca tttcagaa78 <210> 9
<211> 78 <212> DNA <213> Artificial <220> <223>
Artificial sequence <400> 9 aattcgaaac aaaacggttg

acaacat gaa gt aaacacggc teazcpah@lisags aggaat t gt g60
agcgctcaca attcccca78 <210> 10 <211> 78 snt 60733

<220> ) Sell- 2235
223> WQBi25; 11Xt ecied” DNA <213> Artificial <220> <
) >Artri ic1i al %qequence <400> 10 ctggtggggg gttgtgggcg

f
<400>ct5cqcggt t ¢ cggt gcgt cg tgccgtgttt gettcgtgtt 60
aattuiioei SAIAOr Ty iAtretere W TECY eatirsuta tagmeasotoa 60
agcggatddBaadrdecéd ci al <220> <223> Artificial sequence <490)>
11

<210> 6

<211> 79

<212> DNA

<213> Artificial

<220> y
<223> Artificial sequence E ;

<400> 6
ctagtgggga attgttatcc gctcacaatt ccacacagta tccgagccga tgattaattg 60

tcaacagctc atttcagaa 79

Nt

<210> 7

<211> 78

<212> DNA

<213> Artificial

<220>
<223> Artificial sequénce

<400> 7 :
aattitctga aatgagctgt tgacaattaa tcatcggctc ggatactgtg tggaattgtg -60

agcgctcaca attcccca 78

<210> 8

<211> 78

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 8
ctagtgggga attgtgagcg ctcacaattc cacacagtat ccgagccgat gattaattgt 60

N

caacagctca tttcagaa 78

<210> 9

<211> 78

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 9
aattcgaaac aaaacggttg acaacatgaa gtaaacacgg tacgatgtac cggaattgtg 60

agcgctcaca attcccca 78

<210> 10
<211> 78
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aattatctct ggcggtgttg acataaatac cactggcggt gatactgagc

ggaat t gt ga®O gcgctcacaa ttcccca77 <210> 12 <211> 77

<212> DNA <213> Artificial <220> <223> Artificial

sequence <400> 12 ctagtgggga attgtgagcg ctcacaattc

cgctcagtat caccgccagt ggtatttatg60 tcaacaccgc

cagagat 77 <210> 13 <211> 77 <212> DNA <213> Artificial

<220> <223> Artificigle &p9ysRCE540Q> 13 aattcctgaa
<212>atmiagct gtt gacaattaat catcggctcg tataatgtgt
<213>qfaATFigiyfa60 gcgetcacaa ttcccca77 <210> 14 <211> 77
<220-<212> DNA <213> Artificial <220> <223> Artificial
<223>sequefictal40fliendel ct agt gggga att gt gagcg ctcacaattc
<4005C %acattat acgagccgat gattaattgt60 caac?gctca 2

>

S o R ORI i
gtcggeiti itaktted00> 15 aattcaccgg tgtacagtca tgtacaaccg 78

gt g33 <210> 16 <211> 33 <212> DNA <213> Artifici al

<210> 11

<211> 77

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 11
aattatctct ggcggtgttg acataaatac cactggcggt gatactgagc ggaattgtga 60

(=)

0

gcgctcacaa ttccecca 77

<210> 12

<211> 77

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 12
ctagtgggga attgtgagcg ctcacaattc cgctcagtat caccgccagt ggtatttatg 60

tcaacaccgc cagagat 77

"<210> 13

<211> 77

<212> DNA

<213> Artificial

<220> . .
<223> Artificial sequence

<400> 13
aattcctgaa atgagctgtt gacaattaat catcggctcg tataatgtgt ggaattgtga 60

gcgctcacaa ttcccca 77
<210> 14

<211> 77

<212> DNA

<213> Artificial

<220> _
<223> Artificial sequence

<400> 14
ctagtgggga attgtgagcg ctcacaattc cacacattat acgagccgat gattaattgt 60

caacagctca tttcagg 77
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<220> <223> Artificial sequence <400> 16 aattcaccgg
ttgtacatga ctgtacaccg gtg33 <210> 17 <211> 1550 <212>
DNA <213> nouse gagagagatt tccaccaagg acagcggccc
aact caggcg ctctactccc atctgcaacg tcttcaacta aattaataag
tattgcctac tcgagctcac catgtcgagc aatctcctca tcagtggcag
at aggctt ga gcccat cgGuct &199% WaCHhs CG&t gaccag t cagcagegt
<210>t glhat cacaa agacgcacac ggagcttgca ggcagccget ccagtctcca

ol gctcctggtc tggatcagga  tacggcagcc

<212>adghoggaat
<213>goag@eigigia ct cagggttc tctggagtgg atccagactg tctgcacact
cggcgt gcac ggtgactgtg

ct act c cttccccctg ggt caaggac
220> coan ggattgttat gcctcccttt

D t
2235CGG c @i aggt tgcaaattc
) 3>atq‘} ggggg%t i Lfe?g%acaa acacaat at t gct ggat t gt

<400>gddcct ggec tcattaaccg ct gggaat ga agcat cagca gat gacacag
aattc%%gﬁ g%?gtﬁacéﬁ?cﬁaé%ﬁg #%cttccccg accttccecgg cectccadgBa
accaaggt cg gaacagaagc atttcaagga tactcgctgc ctgegtctgt
<210>5lft agcat g caaccttagc ctctcaagat Page 4 cggtcaccgt
Z%%%ic%%\gagcac aaccggt gac ctgtcctaca gcttgggcac ccaaccagcg
213> g@geifaerat gt at cagcag agat ggt gt g caacagcctg |
ctct gggggc ggt gt cgt gg gt cct cagga ccagacct ac

<220>§;"C“fagcg cat ca aaacagggaa ccatcaaggt caacctgaag
4n3>609€§38?§05%%% 00 360 420 480 540 600 660 720 780 840

<400> 986 960 1020 1080 1140 SMC 60733 WD. 5T25. t xt

aattcaccgg ttgtacatga ctgtacaccg gtg 33 -
<210> 17
<211> 1550

S8 honse

<400> 17

catatgaaat acctattgcc tacggcagcc gctggattgt tattactcgc tgcccaacca 60

gcgatggcce aggtgcaget gcaggagtca ggacctggec tggtggegec ctcacagage 120

ctgtccatca catgcaccgt ctcagggttc tcattaaccg gctatggtgt aaactgggtt 180

cgccagcctc caggaaaggg tctggagtgg ctgggaatga tttggggtga tggaaacaca 240

gactataatt cagctctcaa atccagactg agcatcagca aggacaactc caagagccaa 300

gttttcttaa aaatgaacag tctgcacact gatgacacag ccaggtacta ctgtgccaga 360

gagagagatt ataggcttga ctactggggc caagggacca cggtcaccgt ctcctcagec 420

tccaccaagg gcccatcggt cttccccctg gcaccctect ccaagagcac ctctgggggc 480

dacagcggecc tgggcetgect ggtcaaggac tacttccccg aaccggtgac ggtgtcgtgg 540 ”}
aactcaggcg ccctgaccag cggcgtgeac accttcccgg ctgtcctaca gtcctcagga 600 7
ctctactcee tcagcagegt ggtgactgtg ccctccagta gettgggcac ccagacctac 660

atctgcaacg tgaatcacaa ccccagcaac accaaggtcg acaagaaagt tgagcccaaa 720

tcttcaacta agacgcacac atcaggaggt gaacagaagc tcatctcaga agaggatctg 780

aattaataag ggagcttgca tgcaaattct atttcaagga gacagtcata atgaaatacc 840

tattgcctac ggcagecgct ggattgttat tactcgctge ccaaccageg atggccgaca 200

tcgagctcac ccagtctcca gectcecttt ctgegtctgt gggagaaact gtcaccatca 960

catgtcgagc aagtgggaat attcacaatt atttagcatg gtatcagcag aaacagggaa 1020

aatctcctca gectcctggtce tattatacaa caaccttage agatggigtg ccatcaaggt 1080

tcagtggcag tggatcagga acacaatatt ctctcaagat caacagcctg caacctgaag 1140
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caacattttt ggagtactcc tcggacgttc ggtggaggga 1200
actgtggctg caccatctgt cttcatcttc ccgccatctg 1260
actgcctctg ttgtgtgecct gctgaataac ttctatccca 1320
aaggt ggata acgccctcca atcgggtaac tcccaggaga 1380
aaggacagca cctacagcct cagcagcacc ctgacgctga 1440
cacaaagtct acgcctgcga agtcacccat cagggcctga 1500
ttcaaccgcg gagagt catsmcgb@E@goat.et251oa0 <210> 18 <211>
Ctitrpggag i tas tomNat <GBRGat ALY igbhatiagt cc< 20MpacgiX2 3ggtAgadgba ci 4200
e > aa
ce e e A PEy EREE g a0
atgagepqi¥>9apg tyPya ACTICRR TP STOHPAgRTE] getgaptaaki ticahtec220>1320
ial > t
gagaggg%%t cﬁa%%dftggtag‘tg gL ach gctcg‘g% tg%lg{i B2, %%gé@é‘{g?t t §1%
gtgtcé@agﬁgﬂftag%f@aéGl@ggitage@x@taczgc@izialgﬁaﬁ@ccm@acm <2188
f &Gy > [ n > 2
N e S R T et I
gtTcogenot ceAceRIRge JATreREOCT gazantrattaggtraggatcc 15 50

<210> 18

<211> 72

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 18
aattcgaaac aaaacggttg acaacatgaa gtaaacacgg tacgatgtac cacatgaaac 60

gacagtgagt ca 72

<210> 19

<211> 72

<212> DNA

<213> Artificial

<220> .
<223> Artificial sequence

<400> 19 ' .
ctagtgactc actgtcgttt catgtggtac ctcgtaccgt gtttacttca tgttgtcaac 60

cgttttgttt cg 72

<210> 20

<211> 79

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 20
aattcgaaac aaaacggttg acaacatgaa gtaaacacgg tacgatgtac cggaattgtg 60

agcggataac aattcccca 79

<210> 21

<211l> 79

<212> DNA

<213> Artificial

<220>
<223> Artificial sequence

<400> 21
ctagtgggga attgttatcc gctcacaatt ccggtacatc gtaccgtgtt tacttcatgt 60
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<210> 21 <211> 79 <212> DNA <213> Artificial

<223> Artificial sequence <400> 21 ctagtgggga

<220>

attgttatcc gctcacaatt ccggtacatc gtaccgtgtt
tacttcatgt60 SM 60733 WO ST25.txt tgtcaaccgt
tttgtttcg79 <210> 22 <211> 1592 <212> DNA <213>

at cct gmctap733 Wb asxab [uxtacat ccaacc
totcaggt ci et cagt gccactt caaggcacca accccggaca gtcaccat’@a

Artificial

aaacagggaa
<210>ca&Rct ccagg

<211>
“icdaftaccat

ccat caaggt caacct gaag
act ggtacca tggcttctgg
t cgagct cac cat gt cgagce

ggt ggaggga gaagaagacc

caat cagcag attactgtac

aat ct cctca tcagt ggcag
cagact gagc

<213>ClhbE{gggm0 ccaagctcga taaactcatg
gcacactgat ctggggccaa caaaaccacc ggagaaggtc gcagaagcca

<220>

a toct t.ggaggct .gftcgqt cgtgcaggtg actctcct gt
‘Q23>gg%§§ﬁ3%g rg%%ﬁéﬁﬁ? dgHE %ﬁ@ggﬁsaagagatagg ct cctcagcc
<400>ce@agt ct cca aagtgggaat gctcctggtc tggatcagga ttattactgt
catatgagpe FAACHG L SARGERC@ ItaarAYe FAgetaem cagwtaget 60

caagc 9§ Ggasdidg &L g9afehdud @&@Q{&a& Lyg QRREES taggg%acctg 120

cgcttcagtg. gaagatgctg ggcaccCaagcC. cagct
tcca“@ea’é@t:?%qggcgaggwéﬁcg a@ﬁgwpttagg@we@matmtgggct adgyt

cagccﬁc%@@%ﬁ@éﬁ;@t&cﬁééﬁﬁﬁét% Qg}a'éggaaq:@@t %gé@tatzéﬂ QQ&?C%CQ%&CEINQ% t

caacattttt actg aCaaCtCCaa tact ac
tataatteag ChERAYHy E?Qalc’éﬁ?@& @*@a@@gw aga%cctgam a@gcgagmgt 9§62 c
ttcttREac thdldagtdiCHAUALEAR GRUCIRQEL ggt&QEEfog%%gsgﬁgaCt gEga

cccatc ag ctgcgtctgt atttagcatg caac cl Ct caagat
agagatg@?gﬂaﬁ eCEc HEgaEaa Jgacracandracaggetragegfagetcc 420

accaag@b@cagﬁﬁ“égﬁﬁcé]:t edfa688ce &yEaadtdh c&%EEEaa%&Cc‘ECcIl&qgaC%d: t

s

atcctgtcg C%gt?c%%}:ag%c 8gaagggg%ttg atlc%gt?gtatc?tg tgcag%ggct:a%acit:ciggtgta 540
acttacattc actggtacca gcagaagcca ggatcctcee ccaaatcctg gatttatgec 600
acatccaacc tggcttctgg agtccctgct cgettcagtg:gcagtgggtc tgggacctct 660
tactctctca caatcagcag agtggaggct gaagatgctd'ccacttatta ctgccaacat 720
tggagtagta aaccaccgac gttcggtgga ggcaccaagc tcgagatcaa acggactgtg 780
cgcgecgatg ccgcccegac cgtgcaggtg cagctgcagg aatctggtgg tggcttagtt 840
caacctggtg gttccctgag actctcctgt gcaacttctg ggttcacctt cactgattac 900
tacatgaact gggtccgcca gcctccagga aaggcacttg agtggttggg ttttattgga 960
aacaaagcta atggttacac aacagagtac agtgcatctg tgaagggtcg gttcaccatc 1020
tccagagata aatcccaaag catcctctat cttcaaatga acaccctgag agctgaggac 1080
agtgccactt attactgtac aagagatagg gggctacggt tctactttga ctactggggc 1140
caaggcacca cggtcaccgt ctcctcagec tccaccaagg gcccatcgag cgccaaaace 1200
accceggaca tcgagctcac ccagtctcca gectcccttt ctgecgtctgt gggagaaact 1260
gtcaccatca catgtcgagc aagtgggaat attcacaatt atttagcatg gtatcagcag 1320
daaacagggaa aatctcctca gctcctggtc tattatacaa caaccttagce agatggtgtg 1380
Ccatcaaggt tcagtggcag tggatcagga acacaatatt ctctcaagat caacagcctg 1440
caacctgaag cttttgggag ttattactgt caacattttt ggagtactcc tcggacgttc 1500
ggtggaggga ccaagctcga gatcaaacgg actgtgggat ccgaacaaaa gctgatctca 1560
gaagaagacc taaactcatg ataagcggcc gc 1592
<210> 23
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ct act ggggc cgccaaaacc gggagaaact gtatcagcag agatggtgtg
caacagcctg tcggacgttc gctgatctca

360 420 480 540 600 660 720 780 840 900

1080 1140 1200 1260 1320 1380 1440 1500 1560 1592

60 120 180 240 300

960 1020

<210> 23 SMC 60733 WD. ST25. txt <211> 1237 <212> DNA

<213> Artificial

ed in Exanple 16 <4Ghz ed33rabadi@dbrged ctatact agg

<211>tt

8f ggaaa attaagggcc ttgtgcaacc cactcgactt 60

e ééﬁmgg@lat at ctt gaaga aaaat at gaa gagcat ttgt
at gagcgcga t gaaggtgat 120

<220>

<223> GST fusion protein produced in Example 16

<400> 23
catatgtccc

_cttttggaat
aaatggcgaa
gatggtgatg
aacatgttgg
ttggatatta
gttgattttc
aaaacatatt
gatgttgttt
aaaaaacgta
gcatggectt
gatctggttc
aacataatga
gtctgtgtga
attagagtta
gtgttgactt
ctagaaggtg
gaagttggcc
atgattcgtt
ggtaagatct
aaaaaacaat
<210> 24

<211> 513
SE T

<400> 24
catatgatgt

ctggcccaaa
ttccecgeagg
gaaatgattc
gaaactctcc

tgcgtcatcce

ctatactagg
atcttgaaga
acaaaaagtt
ttaaattaac
gtggttgtce
gatacggtgt
ttagcaagct
taaatggtga
tatacatgga
ttgaagctat
tgcagggctg
cgcgtggatc
ctataacaac
tacccacaca
aggataagta
tagatagaaa
tggatgccac
ctgtaacaat
atgattatgc
ttggtattca
attttgtaga

human

gtgatctgcc
tgcgccgtat
aagagttcgg
aacagatttt
tggacaaatt

agggtgttag

ttattggaaa attaagggcc ttgtgcaacc

aaaatatgaa
tgaattgggt
acagtctatg
aaaagagcgt
ttcgagaatt
acctgaaatg
tcatgtaacc
cccaatgtge
cccacaaatt
gcaagccacg
cggaccaaac
ctcaaaggga
cgcacagcect
caaattagta
tgaaaaattc
tttggtagta
ggcaggactt
aacaaaaact
tgttggcggt

gaaacaataa

gcaaactcat
ctccectgtte
taaccagttc
taacctgttc
ctacaccgaa

cgtaaccgaa

gagcatttgt
ttggagtttc
gccatcatac
gcagagattt
gcatatagta
ctgaaaatgt
catcctgact
ctggatgegt
gataagtact
tttggtogtg
acagaatttg
gagttcacag
ggtgatgatg
gatccagaga
agagatatca
cattcaaata
attaatttga
gggcagtgtg
aatggaagac

gaattcc

agcctgggta
tcctgtctga
caaaaggcag
agcactaaag
ctgtaccagc

actccgcectga
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atgagcgcga
ccaatcttcc
gttatatagc
caatgcttga
aagactttga
tcgaagatcg
tcatgttgta
tcccaaaatt
tgaaatccag
gcgaccatcc
cactatccct
ggttaggcat
tactagtgaa
acattaatct
ggggatttat
actttaccaa
gtagcacccc
gaggtgtgct
aaggattttc

gccgtegeac
aagaccgcca
aaactatccc
actcctctgce
aactgaacga

tgaaagaaga

cactcgactt
tgaaggtgat
ttattatatt
tgacaagcac
aggagcggtt
aactctcaaa
tttatgtcat
tgacgctctt
agtttgtttt
caagtatata
tccaaaatcg
gttaaggaaa
acatgatcgt
tggtcagaaa
agagcttaca
atcagaagat
cactatctta
cactaacaga
gtgtgctact

agctcaactt

cctgatgctg
tgactttggc
ggtactgcac
tgcatgggac
cctggaagcc

ctccatcctg

<220> <223> GST fusion protein produc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1237

60
120
180
240
300
360




aaat ggcgaa acaaaaagtt tgaattgggt ttggagtttc ccaatcttcc
ttattatatt 180 gatggtgatg ttaaattaac acagtctatg
gccatcatac gttatatagc' tgacaagcac240 aacatgttgg
gt ggtt gt cc aaaagagcgt gcagagattt caatgcttga
aggagcggtt 300 ttggatatta gatacggtgt ttcgagaatt
gcat at agt a aagactttg@ &)‘3% %c%;is\att@(g gttgattttc
tt agcaagct acctgaa g Ctgaaaa Ccgaagat cg
gctgtttgchaaaghcmdi@cgmaefad atgtataaat yyhgreohT attgtagaccy 420
catcct gact 1ca C t t
tgcgct%ggga%aggg ac%CcE %cc aw(t:: ga té:cégctaé?&ggrga%g%%c&g 480
caagaaﬂg:tttgy:bt&@:&aa&gaaaaamguga ttgaagctat cccacaaatt 513
gat aagt act tgaaat ccag caagtat at a600 gcat ggcctt
<210> tLcagggctg gcaagccacyg tttggtggtg gcgaccatcc
<211> t3Zaaaat cg660 gatctggttc cgcgtggatc cggaccaaac
<212> Agaatttg cactatccct gttaaggaaa720 aacat aat ga
<213> nunm
ct'al aacaac ctcaaaggga gagttcacag ggttaggcat
<400> a@dat gat cgt 780 gtctgtgtga tacccacaca cgcacagcct
catatggde g%acg%&g@':‘f é’ég‘é@i‘@%‘atﬂfgfﬁﬁa@&%@tﬁ t%&%ﬁ 60

gccaagdtdg d@asHaRa € ddaddRgd @ tgalcfRAdafRgacAtt aahedagaac 120
tgttgactt tagatagaaa tgaaaaattc

agcttaca9go0
atcactgids FOATAEAY GEEERACT R RROCHINAGI OO 96t RGARSGER 180

caggcaétﬁ%%a@@&@@ci g gitagd A cEqtich trgadRQcgdtitbt aegiqyceEaft atapt a
aagtt cC Ctg@?acaat ggcag gactt attaatttga

QCQCtg‘@}iQSg‘%Fé‘é%Tééa% é’-&i‘%Fé@ 93455 0C B RATIGEHT A9gEAdathc 300

gttagcdite daRgakcfgdeadt8tP cHRYBI Gk Oedoa @t 8 Gladsdaaddd0 360
ggt aagat ct ttggtattca tgttgggg ggt aaf ggaagac aaggattttc

atctcc%@gtq,agggtcggq Bt AICR SEHAI R {RYFHGEC GAatrAE Qa
cgcaag&%@tﬁt%gtg]tggi tteddderdd cethigytalahctdakbder VAcsedge> hugan

gaagcgwaactt@eweg% gteg,*ffeaf%?c acge

0> 24 catatgatgt ctggcccaaa ttcccgcagg gaaat gat te

gt ct gcc tgcgecegt at

aagagttcgg aacagatttt tggacaaatt agggtgttgg

<210> aaactcat ctccctgttc taaccagttc taacctgttc ctacaccgaa
:ﬁ%; aaccgaa agcctgggta tcctgtctga caaaaggcag

<213> F@eafoma@adp@tighaccagc actccgctga Page 7

<400> 26

catatgaagg aaataaccaa tgaaaaacat ccaaggtatc gttttcgatt tgtatggcac 60
gctctacgac gtgcattccg tggtgcaagc ctgtgaagag gtctatccgg gccaaggcoga 120
cgctatttct cgcctctgge ggcaaaagca attggaatac acctggcetca ggagcctcat 180
gggccgttac gtgaactttg agaaagcaac agaggatgcc ttgecgcettta cctgcacgea 240
tectgggettg tcgctcgatg atgaaaccca ccagcgcctc agtgatgcett atttgcacct 300
caccccttat gccgatacag ctgacgccgt tcgecgtttg aaagctgcgg goctaccgct 360
aggcatcatt tcaaatggtt ctcattgctc gatcgagcaa gtcgtgacta actctgaaat 420
gaattgggcg ttcgatcagc tgatcagcgt cgaggatgtg caagtgttca aacctgatag 480
tcgegtetat agecttgccg agaagcgcat gggttttcca aaggaaaaca tcctcttcgt 540
ttcgtcaaac gcgtgggatg cgagtgcagc cagtaacttt ggtttcccgg tttgctggat 600
caatcggcag aacggcgcgt ttgatgagct ggatgcaaag ccgacacacg tcgtgcgtaa 660
tctegecgaa atgtcgaact ggctggttaa ttcgetcgat taatgaagga tcc 713
<210> 27

<211> 26

<212> DNA

<213> Artificial

Page 8
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gccgtcgcac cctgatgctg aagaccgcca tgactttggc aaactatccc
ggt act gcac actcctctgc tgcatgggac aact gaacga cctggaagcc
t gaaagaaga ctccatcctg <210> 25 <211> 517 <212> DNA
<213> human <400> 25 catatggctc cgccacgtct gccaaggaag
ccgaaaacat atcactgttc cggatacgaa caggcagtag aagtgtggca
gcgctgetgg tcaactccag gttagecggtc tgegttccct atctccccge
cagat gcggc cgcaagct gsMa 6eR3s gio. se25geagcgt gcc gt accggcga
<opp9atttgtgac cacgaccggt ggttaacttc gggtctggceg ccagecgtgg
<223xgastaeahy sRbGdrdeagcc ttccaacttc tcgttaataa
tctecgegttc tgtgcggaac tacgcttgga ctgctgtccg gagccgetgce

<400, ta ctgcgtggta actcgag ccaaggtatc
agat&{a E&ctgggt%?%gg ac agaggatgcc ccagcgectc tcgeegt ti%

ct gt gaag
gat cgagcaa cgaggatgtg gggttttcca cagtaacttt ggat gcaaag
j%i%té&ctcgat tggagcgtta attgctctct aacgtatgga

<212-aagNaggt t ct agctgcacgt tgggtgcgca ccatcactgc aact gaagcet
<213>gtAntitigdat gt ctatccgg acctggctca ttgecgecttta agtgatgett
<20-28agct gcgg gtcgtgacta caagtgttca aaggaaaaca ggtttcccgg
<223>CCUaGRGAgD skqdng@agga cctgctggag gaat gagaac

a00,28}209¢ccag gegtggecag agat aaagcg aaaagaaget agatactttc
Dt ?ga% t ac gccaaggcga ggagcctcat cctgcacgca
agatcg%ttgcagg%cc gc tgg%;ct act ct gaaat aacctgatag tcctcttdgt

tttgctggat tcgtgcgtaa tcc <210> 27 <211> 26 <212> DNA
iP<3> Artificial SMC 60733 WD 5T25. txt <220> <223>
<212>Argnaf i ci al sequence <400> 27 agatctacgc ttatgggtgc
<213>ctArtelizéak210> 28 <211> 26 <212> DNA <213> Artificial
<2205<220> <223> Artificial sequence <400> 28 agatctaata

<223>CQrradfie s sequehes 26

<400> 29 :
aattcatacc ataagcctaa ttctacgaat tatcagagtt ctggttaccg gtgtaagcgc 60

ttacactgt - 69

<210> 30
<211> 69
<212> DNA
<213> Artificial

<220>
<223> Artificial sequence

<400> 30
ctagacagtg taagcgctta caccggtaac cagaactctg ataattcgta gaattaggct 60

tatggtatg 69

<210> 31

<211> 68

<212> DNA

<213> Artificial

<220> .
<223> Artificial sequence

<400> 31
caattgtgta agcgcttaca caactttatt ccatgtcaca cttttcgcat ctttgttatg 60

ctatggtg _ 68

<210> 32

<211> 72

<212> DNA

<213> Artificial

<220>
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<210> 29 <211> 69 <212> DNA <213> Artificial

<223> Artificial sequence <400> 29 aattcatacc

at aagcctaa ttctacgaat tatcagagtt ctggttaccg
gt gt aagcgc60 ttacact gt 69 <210> 30 <211> 69 <212> DNA
sequence <400>

30 ctagacagtg taagcgptlsa7fAes3ghfag: cagaactctg
<223>atdsitdrcgt a gaattaggct 60 tatggtatg69 <210> 31 <211> 68

<213> Artificial

<Mm>;ééz> DNA <213> Artificial
aattcRREH iYesantPDJgAhchAal LplgiRafIeasladhas@ t6AAGRSdR

<220> <223> Artificial

<220> <223> Artificial

<220>

ccatgtcaca cttttcgcat ctttgttatg60 ctatggtg68 <210> 32

cttacagay 972 <212> DNA <213> Artifici al
WD. ST25. t xt <223> Li nker

<220>
<400> 32 aattcaccat

<210>c@B8at aacaa ggat gcgaaa agt gt gacat ggaat aaagt

<211>
<212> &aﬁ%
<213>

<220>

<223> Artificial sequence

<400> 33
catatgccaa

gcccagtaca
gctattatac
actcacgggg
aaaatcaacyg
attgtgagcg
ctagatgcgt
attgcggtat
<210>
<211>
<212>
<213>

<220>
<223>

<400> 34
atggagacag

34
813
DNA

gacgcggcecc
aaatcttgtg
ccgtcagtct
gaggtcacat
tacgtggacg
agcacgtacc
gagtacaagt
aaagccaaag
ctgaccaaga
gcecgtggagt
ctggactccg
cagcagggga

gtccgeeccce
tgaccttacg
catggtgatg
atttccaagt
ggactttcca
ctcacaattc
acagtccgat

aggctage

Artificial

acacactcct
agccggcecag
acaaaactca
tecctettece
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc
ggcagccccg
accaggtcag
gggagagcaa
acggctcctt

acgtcttcte

tattgacgtc
ggactttcct
cggttttggce
ctccacccca
aaatgtcgta
ctctatataa

gacttgcatg

Artificial sequence

gctatgggta
gcgegegege
cacatgccca
cccaaaacce
ggacgtgagc
gcataatgcc
cgtcctcace
caacaaagcc
agaaccacag
cctgacctgce
tgggcagccg
cttcctctac

atgctccgtyg

aatgacggta
acttggcagt
agtacaccaa
ttgacgtcaa
ataaccccgc
gcagagctcg
gaattgtgag

ctgctgctct
cgtacgtaca
ccgtgeccag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgeacc
ctcccagecc
gtgtacaccc
ctggtcaaag
gagaacaact
agcaagctca

atgcatgagg
Page 10

aatggcccgce
acatctacgt
tgggcgtgga
tgggagttig
cccgttgacg
tttagtgaac

cgctcacaat

gggttccagg
agcttggatc

cacctgaact
tcatgatctc
ctgaggtcaa
c€gcgggagga
aggactggct
ccatcgagaa
tgcccccatc
gcttctatcc
acaagaccac
ccgtggacaa

ctctgcacaa

ctggcattat
attagtcatc
tagcggtttg
ttttggcacc
caaatgggga
cgtcagatca

tccaagcttt

ttccactggt
cgcagagccc
cctgggggga
ccggaccect
gttcaactgg
gcagtacaac
gaatggcaag
aaccatctcc
ccgggatgag
cagcgacatc
gccteecgtg
gagcaggtgg
ccactacacg

SMC 607332

taagcg60 cttacacaat tg72 <210> 33 <211> 438 <212>
L3y Artifici al

60
120
180
240
300
360
420
438

60
120
180
240
300
360
420
480
540
600
660
720
780




<220> <223> Artificial sequence <400> 33 catatgccaa
gt ccgccccc tattgacgtc gcccagtaca tgaccttacg ggactttcct
gctattatac catggtgatg cggttttggc actcacgggg atttccaagt
ct ccacccca aaaat caacg ggactttcca aaatgtcgta attgtgagcg
ctcacaattc ctctatataa ctagatgcgt acagtccgat gacttgcatg
attgcggtat aggctagc <210> 34 <211> 813 <212> DNA <213>
Artificial <220> <223mc Ap13s3f waisats.geguence <400> 34
ggratgggta gacgcggecc agecggeca
cagaﬁég%gg%gt%?g{g?g 52 cggaaactca cacat gccca ccgt cagé
<210 cttccc cccaaaaccc gaggt cacat gcgtggt ggt ggacgt gagc
2113 ag ggacg gcgtggaggt gcataatgcc agcacgtacc gtgtggtcag
<212>cgbiect cacc gagt acaagt gcaaggtctc caacaaagcc aaagccaaag
<2LIygpgétded agaaccacag ctgaccaaga accaggtcag cctgacctge
<220-dccgt ggagt gggagagcaa tgggcagccg ctggactccg acggctcctt
<223>Ct tTonk GledterRRIC A9649A BGMMIEt j¢t C atgctccgtg SMC 60733

tc

<400WD T25. t xt cagaagagcc tctccct gtc tccgggtaaa tga813
<213> Artificial 1 used
thgaﬁ S s R G SR R R

ctttcgtﬂtaéa@gaapqg%pt tyteggea ttaaaaﬂthmt tactrctalra @lcacdtagaCgCcaRpa

c ° t tgat t
eSS R A SN e R

Ctggca%?gw@gt;gd:atgmglzsggbgc ;ggtm:ga@?a@cagﬁeﬁggt 3@:@@@?:99& g ?: %?
atccgct g cca a gccCa
cogrefih et tdcoll RIAARC: CBiEhoit o Pudliat dobiosBe gasic
gtotcgRfvacHeaRrIang JYoCitggE geatiptingt @oeqnget Ghahectdesd tgccw@t
t tCtC actcgcaatc aaattca
scocst R ayhobl SAEACEI: HARRLAb oRe Rl Rk SaR i,

gat agcggaa catgt ccgo
gtggaﬂ?&f‘@ dictgerstandgttcage twctgmtg OO oEgRREd GLEFacgeae gt tmt

t t at tt
oS PRGN BAEHIRE LAl g

gcattgggte gégwga@ﬁ: rcgeggatia amaaa:at caagoet gy Q@&ﬁ;cﬁ@g’ﬂ ac@oga

ctocqide Q'Qg% Qi%%g &ég aca tttCCC?

R R R P (7 ST VEds 95T BRFRGcagee 660
cgggaaggcg actggagtgc catgtccggt tttcaacaaa ccatgcaaat gctgaatgag 720
ggcatcgttc’ccactgcgat gctggttgcc aacgatcaga tggegctggg cgcaatgege 780
gccattaccg agtccgggcet gegegttggt geggatatct cggtagtggg atacgacgat 840
accgaagaca gctcatgtta tatcccgccg ttaaccacca tcaaacagga ttttcgectg 900
Cctggggcaaa ccagcgtgga ccgcttgctg caactctcte agggccaggc ggtgaagggc 960
aatcagcttt tgcccgtctc actggtgaaa agaaaaacca ccctggcgee caatacgcaa 1020
accgectctc cecgegegtt ggecgattca ttaatgcage tcgcacgaca ggtttcccga 1080
ctggaaagcyg ggcagtgact cgag 1104
<210> 36

<211> 1026

<212> DNA

<213> Artificial

<220>

<223> Clone sequence 2 used in Example 20

<400> 36

ggatcctagg caataattat gagataaatg gtgcagcact attaagtagt gtggatttca 60
ataatttccg aattaggaat aaatgcgcta aatagacatc ccgttctctt tggtaatctg 120
cataatitctg atgcaatatc caacaactat ttgtgcaatt atttaacaaa atccaattaa 180
Ctttcctaat tagtccttca atagaacatc tgtattcctt ttttttatga acaccttcect 240
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<220> <223> C one sequence 2 used in Exanple 20 <400>
36 ggatcctagg caataattat gagataaatg gtgcagcact
attaagtagt gtggatttca60 ataatttccg aattaggaat

aaat gcgcta aatagacatc ccgttctctt tggtaatctgl20
cataattctg atgcaatatc caacaactat ttgtgcaatt atttaacaaa
atccaattaal80 ctttccovad7izagd sori.aatat agaacatc

t I ttcct240 P 11 SMC 60733
el PLalseield SHLALED PRAEELNE LA LR0%, 10 S 05
ggaccygiatapbEmttgey ctt@ttacdt graanacagit3tagfagaqicgtat 360

C [ttat caaacacata atattcaagt
teant R B A ok ot st P S oo ecy Wkaeiacer 420
tataagggge AACEROCEY Gtadanyga taagtigentcadRQatal angEgRat 480

tactgtt ctt it
caagadralt Rt SATEE R R e Biarrasaart 40
Ccaagagtor cattiygtermbe gitytaye gupracantttyebgctoaagratHeca 600

scroc Pl SELEAMEN SR Dol e oo

atcggtyasiacagrratagiaagdggeyge dagaagcetqitethacatitc ggichacige 720
I tatt t tttt tt

acaaatt%tggdé‘gé{ﬁQ ggt%ggéatc% a%%a&at:?%tg?@tttgq Cga}gg%&glaa 780

cagc/20 acaaataacg ¢
g9g9tajctattepgesragcagaugctge dJaagagaayaaddfrggosigtteigtg 840

c a ,gctgct caag aaccagttaa
teract AR 0RO 002 S U B e o0 .
aaccgttygfatyangyacage yurtagigich gaaamasac ay@R0gaadamgict ¢itge 960 £

st 0  GOP AT A TR GPr e LR e ddias 1020

cagctggaact cat ct cagaagagga tctgtaatag 1020 cagctgl026 240>
37 <211> 78 <212> DNA <213> Artificial <220> <223>

<210> Agtificial sequence
<2I1> 78

<212> DNA

<213> Artificial

w

7

<220>
<223> Artificial sequence

<400> 37
aattttctga aatgagctgt tgacaattaa tcatcggctc gtataatgtg tggaattgtg 60

agcgctcaca attcccca 78

<210> 38
<211> 78
<212> DNA £
<213> Artificial .

<220>
<223> Artificial sequence

<400> 38
ctagtgggga attgtgagcg ctcacaattc cacacattat acgagccgat gattaattgt 60

g

' caacagctca tttcagaa 78

<210> 39
<211> 78
<212> DNA
<213> Artificial

<220>
<223> Artificial sequence

<400> 39
aattcatctc tggcggtgtt gacataaata ccactggcgg tgatactgag cggaattgtg 60
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<400> 37 aattttctga aatgagctgt tgacaattaa tcatcggctc
gtataatgtg tggaattgtg60 agcgctcaca attcccca78 <210> 38
<211> 78 <212> DNA <213> Artificial <220> <223>
Artificial sequence <400> 38 ctagtgggga attgtgagcg
ctcacaattc cacacattat acgagccgat gattaattgt60
caacagctca tttcagaa78 <210> 39 <211> 78 <212> DNA
<213> Artificial <230>6e/33340.58¥F23.£tx%ci al sequence <400>
tc tggcggtgtt gacataaata ccactggcgg
agcgc’c%gcaagﬁcgg%&cggaattgtgGO Page 12 snt 60733 wo.sT25. %xt
agcgctcaca attcccca78 <210> 40 <211> 78 <212> DNA
:%%gi 3> Artificial <220> <223> Artificial sequence <400>
<212> 4bNACct agt gggga at t gt gagcg ctcacaattc cgct cagt at
<213> cantdfitciadt ggtatttat g60 tcaacaccgc cagagat g78

<220>

<223> Artificial sequence

<400> 40

ctagtgggga attgtgagcg ctcacaattc cgctcagtat caccgccagt ggtatttatg 60
‘tcaacaccgce cagagatg 78
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