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2- M CRON FAM LY PLASM D AND USE THERECF FI ELD OF THE

I NVENTI ON The present application relates to nodified
wobhemsmeta and uses thereof. BACKGROUND OF THE POVENSEO@N05435

Certain closely rel ated speci es of buddi ng yeast have

been shown ' y I rcul ar
doubl e str a%]gﬂggmkgfﬁa%?#@ﬁ%g%Irﬂgggﬁ}z%‘s,
collectively terned 2mmfam |y plasm ds, include pSR,
3 gosaccharonyces rouxii (fornerly
F@iﬁ%@%ﬁ@%@%ﬂ? charonyces bi sporus), plasmds
pSBl and pSB2 from Zygosaccharonyces bailii, plasmd
pSM from Zygosaccharomnyces fer rrent atl I asm d pKD
Tlfermmem appliertennresécsde supshiisdalemmidamd; Hef, fpl asmi d
from Pi chi a nmenbranaefaci ens (hereinafter referred to
as "pPM") and the 2mm plasm d and variants (such as

BACHGROTIND OWTBERBYVENIDIODacchar onyces cerevi si ae
(Vol kert, et ah, 1989, M crobiol ogi cal Reviews, 53,

299; Painting, et at., 1984, J. Applied Bacteriol ogy,
Ce%u} glé 1y 386t J@@Eieg&? éﬁﬁlﬁ%gﬁ 1RREBLES sheWf b 88ntdin naturally

enS| S. pl asm ds these
ocontiag uthrealas davlde atrsmted d3INAf plasmmi&n Theset plaesids,reollieatively termed

t he ossess two i nverted repeats ite S des of
Eyfiaiesi B ST SRR AT e
f
HHER 2Py o R o P o
Zygbsiebh@smiptds ﬁaﬂlzzZpTH)snmhdSMi ﬁmndiygnmaellzqromgmm ferandmigyi, plasmid
ARS), al so as an origin o

sequence IJca
from o hbBHoBRGEe DO B B DR WA arpdg Pichia

< 9 I
mef g%ezracz%i U(‘h&% Ftezl%g%red\% a3 %Iél_ll_o)ﬁ%léi tg%' Qgﬁ‘yp1§§mﬁ and variants
(sidsasCSdp1f Schrl.and BepdRipm SES:bmtomchhsecm evigick (§blkert, er al., 1989,

di scer ni bl e DNA sequence hanol og

Misipbielagige! gﬂlﬁ?"‘f’egt u?r9 %ﬁgmpg‘,eet S]eggg’atf | %ﬁ&gfp Bacteriology, 56,
”ﬁﬁ‘%&' (ﬁﬂerog’a{gfig cﬁ% @éiiésn %uéH ERES M%ﬁel%@ﬁﬁﬁStA&ae@annly of
a’ cormon famly nenbers. 2mm

plpnadanitebsé Enq:]cmﬁesls)hares aaseﬁ¢s3¢8ecbrprrxo)mibdlter%tlnath@te@leﬂ)mssess two

LB e SRSCRERRS L T SECT NGRS, A1 B0, 80 %5 e
47@'743 Bels & ggpe[t' 1888 tide8 WBEA rdHAindURathb)onk Fi WilcRHc@des for a site

'arge uni regi on, separat edby two 599-b
spetifie récethhisgse a{t;ucheaxu@hl& éis 2118) tapd spemitdniomauelyoiebliertinigoigquence
(A?{fS) talfs% klnrclj\x/xz%rgsea% origin of replication (or7), located close to the end of one of the
inverted repeats. (Futcher, 1988, Yeast, 4, 27; Murray et al., 1988, J. Mol. Biol. 200, 601
and Toh-e ef al., 1986, Basic Life Sci. 40, 425). Despite their lack of discernible DNA
sequence homology, their shared molecular erchitecture and the conservation of function
of the open reading frames have demonstrated a common link between the family

members.

The 2pum plasmid (Figure 1) is a 6,318-bp double-stranded DNA plasmid, endogenous in
most Saccharomyces cerevisiae strains at 60-100 copies per haploid genome. The 2um

plasmid comprises a small-unique (US) region and a large unique (UL) region, separated
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repeat seq ces results in inter-conversi f&T\@nZOM /005435

‘ the A-formWhd B-formof the plasnmd in vi ( Vol kert
w&28smachy 1986, Cell, 46, 541). The two f or nsPOT/GIxIM4/005435
differ only in the relative orientation of their

by twolbOIIBE ihR@e@NEpealBbdRnéNA Skgsentingcombmatbwnédhd inmerted
lasm d (al so known as Scpl) from acc aro iﬁ%’f £ 1
rpest SEEOFST B HESH RS TS PR ghg farform. of the

98 6
plasmlgo FaPva Wyg}eft a‘g tBsro o#hu 2986 Zéglp 24% ég)rl ggglieﬁ%o?%o‘rgﬁ toog% ;.Lm differ

only 1nQP$é fllatA® dRichREsh bf Okirsfifue refgbet | ons of 125-bp and
20- bp, respectively, in a region known as STB

5 (Camaron et ah, 1977 Nucl . Acids Res., 4, 1429:

1983, 7 .
wite S o8 ag® " 051 500D o
Sacchddbmpbes %@%ﬁszcﬁ(%%d@ fa s!i]a%t dfr6z3 1 8Sqc Ghatleyryad Dostls@i, 1980.r Bavure,
around the world contai ned DNA honol ogous to 2mm

(by
286, 80 uttherr thightly smakher] W.a@t); of Rgm, Sﬁ]b%?.@i Sqmig are @Wetﬁtemst as a

et JER SRR YLH O 2P RSB, o0 i Ay 75

10 (Camei’Mnt B a1t hermatil akicinomek au qm@fmmm mm dszz; eﬁl,ndS’Y mnd
cerévisiae and S. carlsber gensi s WI th the

1vmosén1ufeh£aén¢ 2070 Brasn Metintiedd. Nei. 063431, 38D glrRe study about

0 | a a e i DNA

sove Gh3FRRE,LOEE O RO "o S o, LA oAbt o

homol&oudhoe 21886y %l'ltﬁ@ﬂﬂ' Bbt SndBangr@olicabetj t982, 2051 emﬂf]l’b)yzcs in
e inherent stability of the 2mm plasm d results from

Microbdolpbias nird - énmw@kefdolgg)py WunbdED- anrﬁqrﬂqegg@reo nveg}?alon (oene’uc

titioning ich,i.s_easi
s oy SR TEECT b WP C5E TR
COX, ank984, ospBAEYSE Olith 1@13 NE3I GEIRI {acked3itirs, number
e e £ \bnat Shef 6 fur Chemi e 115, 1229). A yeast

NC_O(HB@&)lhmngMnamampht ains a 2nm plasmid is known as
[cir+], while a yeast strain which does not contain a
2mm plasmd is known as [cir0]. The US-regi on contains

The 2;&;@% a@%‘i’@ hANE L A8RESaticANGhdt iep 1 Adls-o Bigh Osvet ONtritions stability
and D (al so known as RAF) genes, the 5TI?-I|ocus

20 (Meadand, tll%6pMogacm2a0f& Geplriaé &enerics( BIDIN)-& T éxberent gility of
Cell, 21, 501; Sutton,& Broach, .1985, M

the 2151 BeroY T A rBOUB O ST B e erphgeghf and

partitidRafP I b 28m TAFRER ) is Wedshy Nedni@oiniiedr Eglng eRe aieS’element of

chimeric vectors (Futcher & Cox, 1984, J. Bacteriol., 157, 283; Bachmair & Ruis, 1984,

Monatshefte fiir Chemie, 115, 1229). A yeast strain, which contains a 2um plasmid is

25  known as [cir'], while a yeast strain which does not contain a 2pm plasmid is known as

[cir’].

The US-region contains the REP2 and FLP genes, and the UL-region contains the REP]
and D (also known as RAF) genes, the STB-locus and the origin of replication (Broach &
30  Hicks, 1980, Cell, 21, 501; Sutton & Broach, 1985, Mol. Cell. Biol., 5, 2770). The Flp
recombinase binds to FRT-sites (Flp Recognition Target) within the inverted repeats to

mediate site-specific recombination, which is essential for natural plasmid amplification
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PCT/GB 067005435
nmedi at e si %speci fic reconbination, which 4 ‘
‘ essenti al natural plasmid anplificati of@hd control
wohogloasnmy d copy nunber in vivo (Senecoff et aPCT/GBR604/005435
Proc. Natl. Acad. Sci. U S. A, 82, 7270; Jayaram

and coﬁ§§15of EPGd cb?y lhudeadin 136 (Seked®fPer, a1812985587(5:) NaFhecad. Sci.
nurrber of 2mm f am Ibgl z§| asm ds can

USA. ,SS%;nT?ﬁiOC amtargmat $%%e tfaac. hégfge St - ﬁnAp $oCBYB)-ndde copy

s, S SRR A0 Nty S BB

recomﬁﬁzﬁ%% a@ﬁ@? (S1seredi/abeo Rl ek U8, SH3E R@@é &JBroaaht 1anig hiethods
hei r node of action is unclear Sen up ta et aI 2001,

5 Enwmal 1Bact¥)i dihe Rep3 and Bgp3 profeiay mefists @.ﬁa idpegregation, although

their n{g{sl?g P54 I t1|s %ﬁcl?ar (SQ&%&@Z%?%&Q{@Q%&%&EL&?B% (r)@g 8I§'rreg also

repres§ﬂfz§f§§1@ﬁtid&>ﬁﬁﬂﬁé BIP dene(Rysnblde eompl €87 Modi €l di@larieA566).
no i nterveni ng sequence defined between them The FLP

and REP2 transcripts both ternminate at the same
The FEF SRR 7REE B D R AR pLERGRS, DRRUERERALY no
10 mterve&ﬁ@nséc@bnm dbﬁme‘d beﬂween theidonThe SHLP omd&REuDdatrhnschBSboth
Mol. Cell. Biol, 77?%%“5] t he ase of FLP t§4b d
termm@f@taé% sAae S&%‘éﬁnﬁﬁr@ P SBeriP §GR$€PE AHecR at 24-bp an
178-bﬂ fé\égé'ctu@glyrﬁ&?QEelﬁ SAHERAER: teFHIHa 16 ¥Bdshs (Shfok \® Broach, 1985,
I nverted-repeat sequences are highly conserved over
Mol. C8H9Bip,5,27768at ure consi dered advant ageous to efficient
plasm d replication and anplification in vivo,
al though only the FRT-sites (less than 65-bp) are
15 In the St iEp HOC-RihaRPE6dihE GediREOHIsH ks QAthiN thel Inkerted repeat
(Senecoff et al, 1985, Proc. Natl. Acad. Sci. U.S. A
sequen8e, Fizthermdray theatwo 108Hed penset smncesméaéuglémconserved over

U.S.A ., 82, 5875 L 9

599-bipa bgﬁﬂ’f”é@ n%?f?fdf ‘d(%’\%)g%? ‘%et%%%] i ve |1%1F%tg§),ffasggé) %@%@5&%{% ea]:ld

amphf{&ﬁﬁo& ﬁb%ia%tﬁokﬁ/ﬁﬁéﬂyﬂﬁe PR THhtps @és@ thdrgb bpleard @Bseatial for site-
yrosi ne-

ch is essential) with stra @Z cuttin
specifi¢ aedonitination z@yvztrw §Pengrofé 800 18R Piost Veindcag ey Sehds2.
t 7 ’

20 7270; %;(gr%tﬁ)%g Pr %%ﬂcg}?{z& sgg%gﬁc%s;é@ Bty elsﬂfon??eﬁgz 1984,
Cold Shr ZHMJHEZI Wi Cﬂ'ymp331& O ) antitontye f Rinkigy o@l 7990 mel nes key eatalytic
residusiortalin aeninsc) TR 80 BOSPSe G0t SRl ) RGOt Hine

log72
i TR LSRRy 22 e e

U.S.A. 84, an 89 dehdnveattal VOS2 o€ e, WhT ;cBrairee ket nbrl@Obe tMd. Biol., 314,

essenti aI
25 717).

Two functional domains are described in Rep2. Residues 15-58 form a Repl-binding
domain, and residues 59-296 contain a self-association and STB-binding region
(Sengupta et al, 2001, J. Bacteriol., 183, 2306).

30

Chimeric or large deletion mutant derivatives of 2um which lack many of the essential

functional regions of the 2pum plasmid but retain functional the cis element ARS and STB,
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functi onal &gi ons of the 2mm pl asm d but IP‘CtTéiP? 2004/00543 5

. functi onal e cis elenment ARS and STB, can
wehbsmbinel y partition between not her and daugRCEIGB2004/005435
‘ cells at cell division. Such plasm ds can do so if

cannot te@ﬁ%ﬁvé‘l?‘ RaftitRASHEBers witithdr &thdi cﬁmtghﬁﬂ sellbyt telt divisbandSach
t he provision of a functional %smd within the

plasmi¢oean deasesib these [ferrtjoas pug supphed Htié &% by iior wetapessthepaowsion
e |y, bee t on of the 2
ot il SEAA BeRELa BRANE Bk Ch ol AR T ke 0% 86

424. Hovvever there is I|kely to bealimt t o the
anount of DNAthat can usef ul | be inserted into the

5  Genes miixrt@gsistdmvwretvmlszhh@qm insaried iwjot the HL-graiy off theghm plasmid.

ror s GRS SR PN R PSP R LSy 0 b o

limit tcpﬁl'étdr&}ﬁhﬁf)f e tHaRehd VARG bd Hﬁ:eﬁ&ﬁﬁﬁd teNUkfregion of the 2pm
addi t1onal DNA sequences, as this would tend To

plasmié quihds ezenbmatihg neptchssfe BhymetEy nhehvecreien &S gndeUbfregions.

e PSS LRSS e L oot L iy o
10 addltlo}'l‘Q' ﬁﬁ t&ﬁu&ﬂc@sc‘ MsOhisSwaill eadytod: qg@ﬁi&dthg%: of DNA fragments

uction of a yeast selectable marker and adj acent
either sﬁzkbﬁofsthqmaﬂﬁhrep%s exanple, the plasmd shown in
Figure 2 includes a b-lactamase gene (for anmpicillhi
resi stance), a LEU2 sel ectabl e marker and an

This is %%ﬁél%‘}*cihﬁ%ﬂ A& rtdse8lectotd) SudhbdsttRat shwhm 0f Fithikch iakhich the
sertéd into uni que SnSl- t within the UL-region

plasmidfs altradp mnvvcbdnuyyth@l igrodueiiemae dreasbealentablomader @@é adjppent

0 286 h
s DNA giiiFne Phetamr ol P Bt Broa GRe Elidss: filpmase

gene (ﬂ)p EmBicﬁﬁH‘réglﬁm\é’f‘ d MEDD 9l Qatle dhdrRér dnflansili@bAmdlédte linker,

nto yeast. Thisis described in Chinery & H nchliffe
the 1attm9®@q ofwhich a@emcrtedmto amn@l SepBbsigRwithizahe Wetragion of the

t t
S ST bR el BB R, TR D HReL b cen
the XBd1S5if30 thak EEHHAhY ﬂ?e%ﬁﬁl%ﬂfm Mfsﬁ.ﬁc& BESdRNoR o el BRmhid&hown

I nsertions can be made. A iVofl-site within the |inker
20 in F1gdm§ dfere ransfernditoon inte yeass e Thisols dssershidiini @ringry BAlinchliffe,

T NI L ORI L

“dlSll‘l‘t%TQLtl&P Q/Q&!n@gy N cRwkiBd) stat¥\shbivadinP Fiviked as lity is not readily
tenpted to insert additional DNA into the US-region

apparentf where fRrtherppclsmicieodide insertargi 4 hesRfigh 4 Aledrsite within the

linker lﬁ’i' i)%?r?ll’gs é%d%l ; tS\éI'th!{l.n(ﬁfE Eggltléﬂgr’?ﬂw éﬁé};l?én'lzééﬁ A nlaél'?!n& utes to

25 further EABn@EHSe@en the UL and US regions (Sleep et al, 1991, Bzoz‘echnolooy N
7),9, 183).

We had previously attempted to insert additional DNA into the US-region of the 2um
plasmid and maintain its high inherent plasmid stability. In the 2pm-family
30 disintegration plasmid pSAC300, a 1.1-kb DNA fragment containing the URA3 gene was
inserted into Eagl-site between REP2 and FLP in US-region in such a way that

transcription from the URA3 gene was in same direction as REP2 transcription (see EP 0

4




i nserted i%o i fal ;site bet ween REP2 and FP T’{E'B 2006/ 005435
' US-r egi on such a way that transcription omt he
woRdB/ogene was in same direction as REP2 transeCcT/oB2003/005435
(see EP 0286 424). Wien S150-2B [cir] was transfornmed
286 420N Wiasi §150:8 fdir'dpiny thyspSAGBADract pretstreploiby pBABS00, it
consi derably | ess stahl 0% pl.asm d | 0SS,/ nder
s SRR B PORSY DR SORDA SEF S UBEE BPE M Ut s han
' ' iddbrb BH 200 (ol 9HIthsh S $o
Compa’%aﬁﬁﬁ‘aeggogs %@Bgé%f 5##%%“5?*?’%??%‘35@%& Enfngm i e. 11089
in undéBB0 ger@estivihg) (Thin®y; & BHEnChIXEG 1489) Cuth(gred, iderd] BF G286
t he Eagl. sit y_have interfered wth P_expressi o
5 424). “Hive, 6OHAR AR CPLHBEF TR AT REE YA AV ET g BT &S
concludH ?tlf%riﬁ§e?§6;ﬁP§§ifi&? totlRMvE Rer&toabi leieyt Wontthe stability of

resultant p a_concl usi on confirmed by Bi*’\,/,oet
the restanaplash@9 i condasion cqyfirBwd by Rijvost efeti 13D &e4% 1> 344+ t
further polynucl eotide sequences into 2mmfam |y
plasm ds. For exanple, the insertion of polynucleotide
It is deSEAHERS BRert PAthee PoRARCROSd: SRIENRE iRb Pugd-Baily plasmids. For
reconbi nant proteins, or non-coding antisense or RNA
10 examplentler freering ef (fRfACcIdotida seqiepres thay cheodddist defiieed proteins,
Moreover, it is desirabl.e to i duce. mul tj . .
recom AR, HEV i35t it SOLPE SN CaTORE GO AL G g o)) transcripts
may bPAASIbRS MbREVEDH it QchfB¥ Reinfollasihfipwhineheepslgtescotide
for exanple, nuitiple separately encoded nul ti-subunit
sequenpsoing Agm-fiirfifyeplesthidaptiombs tofprotvide aptesmrigtvaliel jsacodes, for
at hyay, additjonal selective markers or..a reconbina
6X3mP§r Friiple (SEpFYF WOH%@WE‘&BW& PTOLHY afﬁ%‘?{glﬁ;[e f:)lrﬁrlte%e’liréo(gkt the
. f ﬁ?@xﬁa SR Q6haP bl IR e RERER I0R aRbcdRihAl Brotein (single or
15 same nﬁggv\%)gleﬁ),a the’ 6, élS-abpe 2nmepl asm d, and ot her ]
multi-sabnif)amillaychpieasmd tdsid theexpresvioie of thietreromieant BYPAGIL.
genetic elenments (Sutton & Broach, 1985, Ml Cell.
Biol, 5, 2770, Broach et al, 1979, Cell, 16, 827),
Lt QIypi DUS pRRRIIA,| HAES kR P plabiRls] ASQEGWER with
Howe\)gqf‘, tg%lg?’tli ohal DRA sequences v?thout gbconcom'tant | oss
functional gdnatekldmet@i{Blitery & BroatlacloSselobstell Siols RelTdyyiBapach er

et wee oriqgin.of replication.and the. s
o0 BTl DR B oSl R SRR R aion
DNA d %ﬁéhc@é witBasta SRR ks irS PREMRBstahitltyof Inefactekeept for the
F utton & Broach, 1985, Mdl. Cell. Biol, 5, 2770).

region Getveenubabligin ebsplicatparatidoths igghe ldses.chpeatiedim plasmid

have a detrinental ipact asm.d fupction N M
genome (g eté%ﬁscrgt@fis@% ag &?%SPE’BG iHﬁ’%Régl &P ?Cll‘??a%dq é’%teergn ?Jrfi. r‘11¥t8n &
Broac, NER5! 1289 relermboasus7epl y tupkapehtly sogURREESNs Mhight be

2mm fam |y pl asm ds. Robi'nson et al, 1994,

25 expect®l o/hBve hritrmpptal impa@@n-rdsumid sigstived vhat a
"~ reconbi nant
Indeed, persons skilled in the art have given up on inserting heterologous polynucleotide

sequences into 2pm-family plasmids.

30 Robinson e al, 1994, Bio/Technology, 12, 381-384 reported that a recombinant
additional PDI gene copy in Saccharomyces cerevisiae could be used to increase the

recombinant expression of human platelet derived growth factor (PDGF) B homodimer
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addi ti onal | gene copy in Saccharonyces gﬁy%mﬂl; /005435 ,
‘ could be u to increase the reconbi nant i)r essi on
wohodswaen9 pl at el et derived growth factor (PDGPCBGB2004/005435
honodi merby ten-fold and Schi osacharonyces ponbe acid
by ten{bl0spithSakieoshyhdrouyedsopainbdRatid nsdosplelrsaibye@ut-fedd. Robinson
. observed ingreases.in exptessi f P and S., ponb
obtaineg the| QPRSI EH ARCERASELE FEPT i ’?ﬁﬁﬁaﬁfmﬁ@@&&% F‘i‘ﬁspﬁa"ase
using An"4R9H 38 EnEdho BRNE Y AR rat RO PDISRAE Ik6pRT ReBidsbakeported that
attenpts to use the nul ti-copy Znm expression vector
attemptsao uge nteagrltPRpypkiohexprdssionvscthatb ngrtase Mot piotendesels had
ef fect on_heterol ogous protein secretion. Shusta et al
had a deteysertRRHRCEOBNEOEPFIYS HERFCINFESTCHS. 777 descri bed t he
reconmbi nant expression of single-chain antibody

fragments (scFv) in Saccharonyces cerevisiae. Shusta .
Shustar&pal t €808, halyrui-a Biefashnadyst 71317 T Hesceibed ehoeigpombinant

i, nt ti f L i nt .hast _ch ..
eyl S S o EGPCIRIR L B lr A SRR R TB vt
Shusta $&RREYILaf n8ehstSSsERls] #13 dthe betWddn ihRERIBNGE altfansgene into

Parekh & Wttrup, 1997, Bi otechnol . Prog., 13,

10 the host TisoxRRsornhaerses disl wsci ot enjpamalorxpetssionecsior caje meaily @glect
secreti(tgﬂ%)élp g%};h fegerr?r%% g?éregc?ll cg ggﬁrr'rﬁrg%l 1500 9p AL A1V BEIO r13"4%7-122,

. . ased’ ‘expression “plasn d.
that stPR Bt&Srado\bt tHeURFy QtRne Ghid, the ddstdtedrhdbseyudigdig ¥ intdp@ition
the expression of bovine pancreatic trypsin inhibitor
vector (P Tipenia@stoi the ueastd Jpyn-basedr akpression mbagniid.uderakdi &gWattrup,
_d integration vector rather than.a 2mm based e e
op. cit gl BESIGHp Rt S PR B S O RIS Gee FYRdpighibitor
B aPRIAHACsiNE § HiedBGoPYQANChIRA th
s GRS AR o GO SRRt f el o Pragy gt than o
2pum-bXe@shaprdRion3g9si3dll, THepDmeshséd akpiebdorkipRibid gesesdiddo be
been introduced into K_lactis on a ngl ti-copy
counteppradatidve forsheprodietionmd heterrlogats spirele REUCIHf t he
pl asm d caused the strain to grow poorly. In the |ight
of the earlier findings in Bao et al, 2000, Bao &
Bao er i kab@r azas2006] 3288de, répoed 10841l K/ PeH geee had batr odwdeced
. a single duplication of K P on the_host chroppsone. .
20 into KNgeié @riyMpt-coRy Blapmt &éﬂ«?@g 5%:@%5“58?11 fhe PrHERSOR plasmid
i @t ey il Qohfr 8RR Mief RLAMBS AMBao ALN 000,
Causedttﬁéaﬁg%%ttg %SW? ﬁg'ogly} t@/éegf’ fcl)rsf Ther'elei s, t ﬁer ef g? g,_ a
Bao &rfakdh ey 2801,eFaat RV2 1y 5l (Gfchbseatosihtrodiaeg sieglstduplication of
DESCRI PTI OF THE | NVENTI ON The present invention

KIPDIf en Ot GIPRO8NBf nant |y nodi fi ed versions of
2mmfam |y

|41

25  Accordingly, the art teaches the skilled person to integrate transgenes into the yeast
chromosome, rather than into a multicopy vector. There is, therefore, a need for

alternative ways of transforming yeast.

DESCRIPTION OF THE INVENTION
30

The present invention relates to recombinantly modified versions of 2um-family

plasmids.



pl asm ds. A famly plasmd is a circul PQV@QOOA/UUSASES

‘ st randed, plasmd. It is typically snma/\® such as
woeooservi3, 000 to 10, 000 bp, preferably bet weeRCHGBAM4/005435
to 7000 bp, excluding reconbinantly inserted
sequences. Preferred 2mmfam |y plasmds for use in
t he g{ esent invention conprise sequences, i[r L ved. f{om
A 2pmofganiby plagrid inp cispelanidgubls srandsdshaIA BJPS‘E@% t fgtypically small,
obt ai ned, C his r :
st <RV E O, B35 AP Reb l o00pSPl o op i
recombAfarBt @kaed sbh@ncy IPedatddar omiaally biasmidst fat use pkibe paesent
s obtai ned from Kl uyveronyces drosophil arum pPM a§ R
5 inventightcomutse fseatpnpesc ATy edefibmasife PR EIOEH 81 @%@Hﬁ%?%ﬂe}n pSB3, or
pl asm d, and variants, CH3);
s B AS0HEL AP AR T A RED, 45,00k oS58 808 Sehnaton
Zygosddebaionhess bailNOWRBIL ast obthined 988m Mygasobial@gyaal fermentati,
Reviews, 53(3), 299-317, Mirrgy et gy 1988, . I\/Blﬁ Pichi
PKD1 @5 bLaitporomsdeiogumomas Fappiiy e ML 25 ghipingd from Pichia
) |ied Bacteri 5 . Ly e N
et DR BE L O i, SR LEOLLY SRS St o

10 obtaindPREMAdcOfhrom)ddl @ughisnat foresesphrdsldgsalbed 2nWoilant dryl, 1989,
plasm ds will be capable of stable multi

Microbiglogiceh Bavewvi R n 289 11y pEETaT enHakicsy -Pé’ﬁo 700.Fo}L-607
e - e of stable
wer RV, 08 G S oo, of 1

Saccharonyces cerevi siae and Saccharomyces

carl sbergensis. By "nulticopy maintenance" we nean
A 2pm amily nelaghids i @enabley o8 seaple ARUlRGeR &Pém&‘&?&i"%sw&ﬁkﬂh?nyeast

s s BN bR S R PR b s

multicd A nARESarRO Ly iR AR Q[Ppeg ot featl populdtReM Hot $xample, the 2um
signated [cir0]. ATcir+] yeast cell typical

al ly
plasmi@ deEapaés of GabBOmubipopy rodintRnancea friréryalpt, asithig pseharomyces

. hapl oj nome, such, as 20-90, nore typically 30-80,
Ce”e"lsb?eg?@r‘gfﬁg ’ﬁ@y%,caﬁéeégﬁ’ﬁségrer ably 50-60 copies per

hapl oi d genonme. Mbreover, the plasm d copy nunber can
be affected by the genetic background of the host, .
20 By “mwiticopy caninienancsisee miranhaisiedplepid Wuprsent ¢ mwhple reples

i B i 1 8046 00 5l AL SO0 e o
| . . g . . 0

oo PP PR Oy st St

[cir'] y2u8% cdlamipioallplcaatprided YPiloaldopies afiinsésmidy plesmsd pehheeloid

open_reading franes, (' ORPS" .
genome,psuch as 20-90, more typicglly 30—802 preferably 40-70, more preferably 50-60

25  copies per haploid genome. Moreover, the plasmid copy number can be affected by the
genetic background of the host which can increase the plasmid copy number of 2um-like
plasmid to above 100 per haploid genome (Gerbaud and Guerineau, 1980, Curr.
Genetics, 1, 219, Holm, 1982, Cell, 29, 585, Sleep ef al., 2001, Yeast, 18, 403 and
W099/00504). Multicopy stability is defined below.

A 2pm-family plasmid typically comprises at least three open reading frames (“ORFs”)

that each encode a protein that functions in the stable maintenance of the 2um-family
7




t hat each code a protein that functions i CJ,{@B 20067005435
‘ st abl e nai nance of the 2mmfam | ypl asm s a
waubdsioeopy pl asm d. The proteins encoded by thecriaB2e04/005435

ORFs can be designated FLP5 REPI and REP2. \Were a
plasrm@réﬁ‘rzf afiltiYo! @BRInGd.C oMy ips@sineaincaddd birrtee thie tOBFORES be

encodi n LP REPI and REP2 then ORFs encodi ng the
designaip& EL dtaail REH2. s Whre2 Bemsfamil asmid qor%@% oty gllgthree

anoth S e

of the ORFEAT GG PLPT REGT Bhg R N EP e LA E Bt Blhe figieints)

should Bk k€pptipd Gh s, retbentn asitharplisetidee by ichietdsemal @peadtion.
sequences recogni sed by FLP. The inverted repeat

5 sequences are ternmed FLP reconbi nation target (FRT)
«prpht € YPipAlolYeaRd1 ﬁcmthé‘ss BRhdciRS 8eombinati
A F@argrgteﬁpﬁ\s/gg’%&%repe& seeC Pref e)? o I probmaton

betweepintepticd Sepagueces ln@:ogaq;aé by @LxBf "Iﬂhenﬁx@d m:mmemlgences are

termedglg}i%g(rjeecd ){na%g%jgrfgeg hﬁ’ﬂj?ﬁge aﬁlgl Slg %[}gaégﬁﬁB r?%ptB as part of a
larger ﬁ%@@l r@g@% @@fﬁlb\pﬁdﬂﬁeﬁ@i kKep tpr&%m@ lcomPRse Bletseqiice dY the

and Painting et "al, op. cit. Variants
10 FLP pmnsdns‘ mgnmdﬂsy ohe tdfeslesmid® pyRoL epTRL ap¥BA| B3, mﬂ%d@SMl

T 7 YT Sy
Murra}p 510 eﬁ tEﬁ aﬁ:ﬂt}ﬂalu%ﬁ%_l_&hﬂ ob!t 81 SPegiahisCaldeSAIRINALE Gikse FLP

e sane sequences. Such vari ants and
protelnfs raﬁag:{mnhszlwleldl inubaptdsgntnaventian. |“EragmeBddpnd (variangypre those

80% 90Y% 5% .98%. 99% l. th EL
which 2% dhin B BO B AR U 19 ALY o TR Dl e dfhltion
15 betwecR B3 sanRSMRT RiEncR0d ShibievATimydndskdgehentd Jilleisestty IEAVB at least

proteins can have different FRT se

ue
50%, @pfecﬂ()%, Q%,e%)%Ni%pP&é)L 9BWT 08 image, den@@mmth@naﬂe%rpéotem

caeoa 35 S50 EREETSG ] AOSEC 0 ISLLSA BERY ot e um

plasmill SDEAME! mi bd€Snd Ehnl 18RE UFrRBE HHTE sdduaidel pecifiBiieE.t Adypical

repeat sequences are 13 nucleotides 1n |ength (Volkert
FRT sitmay comprlseca tore nHolsetide sqqiuéanFﬂané@@ &y ri@@ﬁgﬁ iresat gRguences.

0 o the Do REGTICE COREPIES R AT e 4t ol U agine
mverteg !?t\eﬁegtes eﬁéeg a?@ﬂ?ﬂu&@ot@cﬁ@%ﬁ‘l&g@l@ P‘V@l’[{ex@' Wf bNGpCcet). However
i Vislo may al so have a role in the regul ation
the FR®fsite lr&o@mmeé dyi amy. giGanELH gratbinemsy e enfaenti toehe épmeplasmid
.has been observed ‘bet ween REPI proteins fromdifferent
FRT sianf ami |y pl asnmi ds, whereas no sequence alignment is
currently possible between REP2 proteins derived from
different 2nmfam |y plasm ds. Preferred REPI and REP2
25 REP1 and REP2 are proteins involved in the partitioning of plasmid copies during cell

division, and may also have a role in the regulation of FLP expression. Considerable
sequence divergence has been observed between REP1 proteins from different 2pm-
family plasmids, whereas no sequence alignment is currently possible between REP2
proteins derived from different 2um-family plasmids. Preferred REPI and REP2
30  proteins comprise the sequence of the REP1 and REP2 proteins encoded by one of
plasmids pSR1, pSBi, pSB2, pSB3, pSB4, pSM1, pKD1, pPMI1 and the 2pm plasmid,

for example as described in Volkert ef al, op. cit., Murray et al, op. cit. and Painting ef al,

8




proteins c ri se the sequence of the REPI ﬁJ/%D%UM/UU 5435
I

‘ proteins e ded by one of plasmds pSR, , pSB2,
wo3BB/6p3B4, pSM, pKD, pPM and the 2nm pl aspCW/GBR2ON/005435
exanpl e as described in Volkert et al, op. cit, Mirray
op. cit.eVaiidnts @yd. fréghentanfithiéad REPHgné (RE2, pnptenw #re alva iichwrted in the

and fragments of these REPI EP2 ns are a
present B | RIS B SRE T S AR ED R oS Bhen
encoded\‘b?otgé‘gfahﬂ’fm %@DE AL RER% ORE, BaRe dvdniyk Rhe WABR multicopy

by the plasmd in place of the native ORF do
maintenente df the pletsmidh m&u&bmtahl@mea&t opyulatomt sk vessts pbfragments

s of RER] g avite i oy Smiie & ot B OdhaPHERD a1 Haf: 70%
80%, W egg% lbeast 0694 ot O%ore2 Ahama3dde vAlYa RBP4 aﬁﬁo/tREZQ"/g)rotem

80% 90% 95% 98% 99% or nore, honmolo gy with a REP|
respectiyely, RERRCRAwE By one rafspesridy 1SR 1, #SBdnoSh dp%§3soﬂ%B‘bfPSM1

pSBl, pSB2, pSB3, pSB4, pSM, pKD,
pKD1, ;?IBW ﬂgﬂ»ﬁ%ﬁ?? f’g@m d. The REPI and REP2 proteins
encoded by the ORFs on the plasm d nmust be conpatible.

REPI and REP2 are conpatible if they contribute, in
10 The REEBInidnRERD mprotetos en@*miedth’j’eﬂlef(lﬁqlﬁi @roﬂm plasaiduntss bs cpmppible.

t owar ds I y,
rept PR YRt SRR HRY Bl kPR PERoREe B oter
functioRflde] BEE#s @Ftheopthsrhidy tt@ﬁaﬂd@Wﬁé @sabueh enudti @ply emhinmdniah@0py the
mai nt enance of the plasm d whi ch_encodes_t hem

. plasmid ewhielniepeatiasytheme p AV hathernot aat & BEP{ radpRESH %ﬁgnconmbutes
toward\mhe %%lﬁggxquﬁc {32 ?neﬁll?tp ha&@doﬁ'ﬁggpl%&\%ﬁl@h %ﬂg&defs tﬁ@tlnl dn be

ST dlsruptlon 0 |rrpa|rs
15 detenn&teamyq)repdﬁmg:ﬁmyanmsaomxeqamdah whieh phels nf thet RER1 tahé REP2

ORF can be concluded. taq contr| e war ds
ORF's gp Fracesply hsrHplefaHdhe é?fsrlilw@nrﬂ r@%l‘o TTRP4LITd he' Seabfe Mificopy

mamte%%g Rt 8g, EE $hA he! HRIEScARI & @6ﬁc@lﬂieﬁn@tcoﬁiﬂﬁoﬁﬁwﬁﬂg the

pr ot i ns have the sequences of REPlI and
stable mmicep}nmasﬁemﬁed ol yhet pﬂasmahm thatnunahmtyted G/ETHAT. n@ is preferred

that thﬁ @Pl ﬁgiAyRE% %Prpogﬁps a(t:vgn & ?Fgl EBZ " @?ﬁ %rr?{ems
20 encoded’b Waf ﬁnvert 2 a{lﬂﬁ Bf:curﬁn% es%ﬂy p@éﬁﬁm SLchOAPHERES pSB1,

repeat sequ The “i nverted repeats
pSB2, BBE3 qgmnxasm EpKB0, pRIvig s thh@yneplebmil ot abriasrorFREments
site (see above). The inverted repeats are typically
thereofhi ghl y honol ogous. They may share greater than 50%
60% 70% -80% 90% 95% 96% 97% 98% 99% 99.5% or
nore sequence identity. In a preferred
A 2um-family plasmid comprises two inverted repeat sequences. The inverted repeats

25  may be any size, so long as they each contain an FRT site (see above). The inverted
repeats are typically highly homologous. They may share greater than 50%, 60%, 70%,
-80%, 90%, 95%, 96%6, 97%, 98%, 99%, 99.5% or more sequence identity. In a preferred
embodiment they are identical. Typically the inverted repeats are each between 200 to
1000 bp in length. Preferred inverted repeat sequences may each have a length of from

30 200 to 300 bp, 300 to 400 bp, 400 to 500 bp, 500 to 600 bp, 600 to 700 bp, 700 to 800 bp,
800 to 900 bp, or 900 to 1000 bp. Particularly preferred inverted repeats are those of the




enbodi ment they are identical. Typically th{f?\;re/rﬁtge%jom' /005435

' repeats ar @ach between 200 to 1000 bp i n@®ngth.
weénaefs@erag | nverted repeat sequences nay each Rav&BR004/005435
l ength of from 200 to 300 bp, 300 to 400 bp, 400 to

plasmidiGBRDIO5600), pSBAAB7Hpp). HEB21(6770p), PER3 18 bw). BEW 1nE)2 bp),
800t 0 900 bp

, , or . t0o. 1000 b ticularly
pKD1 (é‘l‘@bﬁ%r?1§@H%P@S{né£%8§ﬂ&’3’c&q% @Pdtl?ﬁg[i of thepl asnids
pSR (959 bp), pSBl (675 bp), pSB2 (477 bp) pSB3 (391
bp), pSM (352 bp), pKD (346 bp), the 2mm plasm d
The sedB&shyf) theriSBtaintpp@Mmay T eageduétveyenfthe fequences of the

I nverted repeats na vari ed....Howeye t he e
5 FRT sigrinanes priorey el Sath B penpairls SEche shedpERa g ReeeLe
i i ' ithicehbl @F dnbeleBLILPRobeimto act to -
pmtemge%%ed%gh%ggﬁcgsﬁl%??tther eby to enat?l e thég(ijencoocl)eac °

catalysEHR giteosyicifict cecambination dreaivgere thenBveited rapsal pgqugnces of the

.[econbi nat i.on_bet ween the jinvert :
o PR S PN RE s BSO8R e HERSRS O e
FLP pro@US REESeri RNle IFRISsitdd Gviabitei flasnafl) thebd-ddteprined bp ntethods

recogni se the FRT sites with the_plasmnd). can

i be
10 known itetherrti ffed ekymplet hplasmichigvinygant GeNgmges congigtons fagfpour ELP
lasmd in a t.cell . It I whi
expresiriigy By SePy TBan Bt J T EesRaih e Bl PRYAMT which
would k&@ak riihi DRh@Hgef inl heobridreionl ab i dgiohi aththaoplhsnidesldtive to
froma change in _the ori,ent?ti on of a r.%gg on glﬁ.tae hat
anothersegioniod teaplaymide Ths dstrstife Pl Phageehing PSR IPRSH HdcHdne
et ect i.on, of | fdsCh i hied RdeoAl Bt the
the FL{ RLEGD {8 UpfioTRBRRER nf FIEPHGCh 88 pRERI L) HREER) o 1
15 FRT sifd ihesch intdiedpepsatiace andpatitde sfitr tetspadificibeof R BLE @rotein
in each inverted repeat are conpatible with the
encoded Sgéherplasmif of the FLP protein encoded by the plasnid,
In a particularly preferred enbodi nent, the sequences
of inverted repeats, including the FRT sites, are_
In a pagtéoulaviedprefaradt dvebastment? the fegnétiops pf dsiertad sepeatse inoRiding the

encoding the FLP protein, .such as R B2,
FRT sijsspme dgaperd fra@a\ﬁg? S%‘RB%H“H?W Yopla%fﬂﬁsafrﬂ}? g@s?ﬁ%&f‘zﬁh’%ﬁi FLP
ol Avertedqpep ot YRB&alKY PRSI 1, Aies Wb i 1Not BR 2pm
20 proteiny 34g %Smﬂs;?ﬁpﬁ’ggﬁf gggﬁt?ﬂé@?%étpbtghé%tm’regi o’\rll\% defined
plasmi@et ween the inverted repeats (e.g. such as defined as
UL and US in the 2mm pl asm d) are of approxinately

simlar size, excluding exogenously introduced
The ingif 8 B RR e et SRpilt 2GHPIRIE, pIOg il e the
two re%}@r%i %egﬁféd 20%6en0%6n@0%l r&Rs @/ soch andafinedpstlol 200%US in
25 the 2um plasmid) are of approximately similar size, excluding exogenously introduced
sequences such as transgenes. For example, one of the two regions may have a length
equivalent to at least 40%, 50%, 60%, 70%, 80%, 90%, 95% or more, up to 100%, of the

length of the other region.

30 A 2um-family plasmid comprises the ORF that encodes FLP and one inverted repeat
(arbitrarily termed “IR1” to distinguish it from the other inverted repeat mentioned in the

next paragraph) juxtaposed in such a manner that IR1 occurs at the distal end of the FLP

10




| engt h of e other region. A2mmfamly plésqlcps 2006/605435

‘ conpri ses e ORF that encodes FLP and one verted
woepsab1(iarbitrarily ternmed "IR " to distingui BOTiGB2004/005435
fromthe other inverted repeat nentioned in the next

ORF, wigoag#aphlerienitgapaiiag séqueses; forexmarphess sehatn 1Rl 21oe plassid.
at the distal end of the FLPORE, .t t _an
By “difisay Brngorsth WG TSeonER of GF FTarip GPAGieda s spd from
i &?E@ rﬂ%ﬂg BYinsclintibg@l 18Rdrefefrell RbfhodRidrRXthe -dRal end
which {rlrlgjjrrl gpian osgt% he “T':ng ORF opgggietg to the end from
of the WItH ORFtoverlgrovitht BR1.initiates its transcription hi a
preferred enbodi nent, the distal end of the FLP ORF
5 overlaps with IR. A 2mmfanily plasmid conprises the
R ﬁﬁ-f}h@ AC iRERRe aNek e SLh&s RAVEhedhs BRAtinverted
A 2J'Lm(ar I"t aSrn?]lray&t rflrgegg "?RZ" to disti ﬁggui shit fromIR
repeat (@bitiadettrmed tR2’pite iivwguishriagroapAR ] joxtteped éd the previous

such a manner that | R2 occ at _the distal.en f. 1
paragrapitpxggese ta W‘Flhﬁ’é‘%]@g%ioﬁ@mé d?la?]ﬁegdlg%ea& Gehd g,th? &2
i rfe%&g Lo (ém s sedh $1 e BRH pldsthid.
ORE, ‘?ﬁﬁ?}[s&p %:Jg’n]?%x %5{;%1%55 h en‘% f%f é%a%glgbésPsz ORF op_%gg ipt e
10 By “dittal &die ignids tomaxwhieahedrhthepmdnaftthe RER2 OBFespriosite to the end
transcription. .In qQne enbodi ment, the ORFs encodi ng
from wipb2hgpramofes NS S HBSEMI%8n t he same regi on of the
two regions defined between the inverted repeats of
the 2mm fam |y plasm d, which re%i on may b e the
In onehinggediment, $redREs enfodihg RIERH emd FLIPF mapicreepiesergmp the same

. inequality in sjz efween the .two, r.egions).. l,n gne .
region efibgi FONFeLIanA i %%Wéslaitﬂa i FrpoRs prnﬁv gum-family
15 plasmj&r%ﬂﬁﬁrfe%%ﬁ.rﬁﬁ @ed{h\éeﬁ%g&t oPSRABEL LS the YEYi6 ElY ,thér8€is any
rregions detined between the inverted repeats (e.g.
inequaktydh sias betefbmthd taw regioas)d US in the 2mmplasnid) o f a
2mmfamly plasmd may conprise not nore than two
endogenous genes that encode a protein that functions

In ond ingfkﬁnéﬁt"f‘QB@ oR-oteRameas REPD hand2mef aaiy| be plaasdritddagom
a nulti

copy plasmd. Thus in a preferred enbodi nent,
divergamteranegéren of the plasm d defi ned between the inverted
repeats may conprise not nore than the ORFs encodi ng
20 FLP and RJEP2; FLP and REPI; or REPI and REP2, as

TypicaBPPOSEQMSE EFidbd HebOERICME GnvekedMpéANTd.y. sitlaasiddfined as UL
conprises an origin of replication (also known as an

and US in the 2um plasmid) of a 2pm-family plasmid may comprise not more than two

endogenous genes that encode a protein that functions in the stable maintenance of the

2um-family plasmid as a multicopy plasmid. Thus in a preferred embodiment, one

25 region of the plasmid defined between the inverted repeats may comprise not more than

the ORFs encoding FLP and REP2; FLP and REP1; or REP1 and REP2, as endogenous

coding sequence.

A 2um-family plasmid comprises an origin of replication (also known as an
30 autonomously replicating sequence - “ARS™), which is typically bidirectional. Any
appropriate ARS sequence can be present. Consensus sequences typical of yeast

chromosomal origins of replication may be appropriate (Broach er al, 1982, Cold Spring

11
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aut ononous replicating sequence - "ARS") , gwhich is
. typically irectional. Any appropriate A. sequence
woansierpy esent . Consensus sequences typical oPCYE®B2004/005435
chronmosomal origins of replication nmay be appropriate
Harbol Smpachast Babl,, 498265-Col4 Wiiliamghiarbey, Biapl, Ql&nt Preferred

Biol, 47, 1165-1174; WII
ARSs 1110111219 thOFfr sp R IOmESR ﬁé?gdegg%dﬁ%ﬁ é’g?%tég‘@r%})l pPMI1

md Thus a2mfamly plasmd typically
corrprlses at Ieast ORFs encoding FLP and REPZ, two

i nverted repeat sequences each i nv dre e
5 Thus, z2mprfasiln glasmit rpieallycosumisss fgpast (\?Rﬁﬁ% g:tlé) gpd REP2,
n ARS n r il I ibl
two mxéeéfesrre%egg Se cﬁue%%% egaﬁ%l &g%q{eﬂd%g%:z?f o ey Seﬂi' FIR? S$@ compatible

It may be
with FER pRltéigchnidrart ARSSeqasicdi Peafsmbly ﬁb Mlm@abﬁ @pmplrl)%es dreORF

d df h
ot hehb S SaRenrato S USSR T P LR o
1 P 1 c
.

10 FLP pREALr -PrMefdlpried esqlehyes dheheFEtitoded %Pdr mcUREP\Zteroﬁmnmale

the same 2mmfam |y plasnid as the sequence
derivedfromdheisaper iRERMilRlasREP2S §pdt @ih#s Mas FFinsg glé( e FRT sites

pr ef rab the,se e i
are dRe S iseTE it RS SUTEACE B FRAT Ruar e gioded FLP
REP1 A&PRED n#gdteﬁlk U%Jéa hée dﬂ:ra%reﬂjli 653 séqieneerdiviad @REmﬁdmlmg
sane famly plasm Yet nore pr efer abl

FLP, REP enil REFB: and &t a’eqmnc:t:i@éﬂs%mﬁe@ﬁﬁet?% el Balaerﬂlfa Fggr sﬂes)

15  are de@éqﬁ]bé%é r gaqq% gtp?rﬁ % a f F P eltq(%)or{c ﬁ)@%ela Efg th@%%é Qﬁe 1s
obtaindH %&ﬁé&f&ﬁlﬁg pAdbse t Sfeult ﬁé@n@iﬁ dsrlﬁllel&%lﬁje%? %@@R@@%ﬁf FIPSB&:P1

as o rom Zygosaccharomyces rouxii,
and REI&Blanthhe RBSR2erko o tiasinobittad repdath (mniﬁy@dbﬁ@&ﬁamﬂﬁjx cBegferred

b LA B0 AR 5o

;. d ’WB PR oBisinelt 8bRedyddsapeidi-6@s bailli, pSM1 as
rouxii ng%%r an aC| é)ns 2 a%d 1tnhe 2mn ’?asm d asnj())bt ai ned from

20 obtam&froimaZygwyareﬁawms saraepidtio pKdXlaaplobtadnsddsemr Khewerofy ces

Vol kert _et. al 98 t al,.op. cit, .

drosopllerpu PRV SRiaged Togt PIE bt RRIAL S8 e Pl plyomid

as obteﬁh&f’ﬂbﬂ S@?Xh&/% EdsSEer @vzﬁzﬁg' P R8Nl LMsclised ﬁhe\/@ﬂ_(@rt et al,

region wn as of the 2mm plasm d, as

1989, qefcimblﬂmaly eval, lopr tif. emd&lamtmg et gk vp. OFhe STB region in a
2mm famly plasmd of the invention nay conprise two
or nore tandem

25  Optionally, a 2pm-family plasmid may comprise a region equivalent to the STB region

-

(also known as REP3) of the 2pun plasmid, as defined in Volkert et al, op. cit. The STB
region in a 2um-family plasmid of the invention may comprise two or more tandem
repeat sequences, such as three, four, five or more. Alternatively, no tandem repeat
sequences may be present. The tandem repeats may be any size, such as 10, 20, 30, 40,
30 50, 60 70, 80, 90, 100 bp or more in length. The tandem repeats in the STB region of the
2um plasmid are 62 bp in length. It is not essential for the sequences of the tandem

repeats to be identical. Slight sequence variation can be tolerated. It may be preferable
12




repeat sequgnces, such as three, four, fiv
‘ Alternativ , ho tandem repeat sequences
wores®it719 The t andem repeats may be any size, BATIGB2604/005435
10, 20, 30, 40, 50, 60 70, 80, 90, 100 bp or nore in
to selebt@m;gf'lﬁB reghve fi@ndensanep @hﬁsmicﬂ as EhbmS)TB)OﬂE gf the REP1 laed REP2
pl.asm d are 62 bp i S _not I
ORFs.{ et Seifioie BOgR theer &ridepepdapelt g ERaRlably is not
transcrib@ﬁnt' cal . Slight sequence variation can be tolerated.
I't may be preferableto select an STB region fromthe
sane plasmd as either or both of the REPI and REP2

: Th ST. ' ' h h
s oo AR STE ST, SRR A B O B
proteiry ﬂ?a%fcmé& YinPhRS 0hisle MRYai GRARICE SEF dRe BYeh Firpial I%d as a

hat encodes a protein that functions in the stable
multicofBi plasridn The additibwer! frotefracan be @S@Slmed Ra‘!;F ar Pul @REs pycoding

| asm d. The additi onal r ot ca RAF
the Rﬁgﬁ oD LRESUBRE é%flffwlal e <RAED ger ths g gléfﬁep ggngsgﬁﬂﬂ hus a
O%a%l & I.ptr %@gﬁ@ﬁ&sm1&b%% E&%Mﬁe theH®tedn %Ed&'ﬁ oPthe
I'Se a se a

can COﬁp quence suit e to encode’t

10 RAF oP WF&ierOHQIFsDﬁM:@&ecDTJy ﬂhe’? IRAFplasmid cgq:WQ?Esramamcmxd ﬂn@gments
t he” 2mm plasm d or pS or variants and fragnents

thereof; Ffbuwmantmu@ frpgmenip od %EFOF%Q%P@NP@ 0% the RAL G5 Lo gemas of the
2pm 2)%33 g[]s%rheeﬁlgf'?": ggldupd %?nrﬁg %seh{]?m%ﬂﬁblpl a%ﬂn&ﬁs” and

resen I nventi on.

“yariantd™ 9{5@} B&h 1Y@ tham AL opD ddhes Bf Bk Sl PlaORUTESpSNIL are

Vanamﬁﬁ gences of the (Z)Hm%I assm d orpL p%M are P
those Wii€ls avhsh |eﬁ¢uded¢\b¢ theedyomdelasthigl ¢reSMimin pﬂaas wit theonatpy8NPRF, do
in place of the native ORF, d ot 1dlshru Ihe stag% ;
15 not digrptt ﬂleoﬁ@blwq%@@ar@@%@apﬁ% T Wit AR gees
s oAt EhtsVRiIT AhBy ARGk Eﬂl@%\%‘% Sw%HzO% 30%,

pOpulaM&? FF&Oﬁﬂa\?@E gg @ﬂat%élt B0y 10%ta§y20% 30% 40% 50%

40%, ﬁ)@%60‘77@%)%8(89%, 90% 995869898 RPYQ IVymare, haynelogh avi ﬂﬁgypmtem

with the protein oduct e. RAF or ORFs
broduch B8 B by § EEReay PrASHE] B3GR P 5 SSSHe
invention provides a 2 mfamly plasm d conprising a
pol ynucl eoti de sequence insertion, deletion and/or
20 The pfd@stintettioanproeideean phefefmﬂsstpldtmé afmprsinh e k)&b/tnucleoude

functional codon of at | east one of 31 I}e REP ne
sequenge iagertnp dgleiien d/of N SHEIOBREVERR She e Dasration e last

functlona é%'?.ioh %¥ { lte%sq ohEREEkH A0S 3P oeh@ of @h F1IBB& e Ad the last base
e sequence inseftion i s any- additional
before Iﬂﬂi E&UD@theemtanmestth@RaEadmm teeghid pere. t he pl asmi d.
Preferred pol ynucl eoti de sequence insertions are
descri bed bel ow. A

25 A polynucleotide sequence insertion is any additional polynucleotide sequence inserted

nor e

PCT/GB 2006 /005435
b

into the plasmid. Preferred polynucleotide sequence insertions are described below. A
deletion is removal of one or more base pairs, such as the removal of upto 2, 3, 4, 5, 6, 7,
8,9, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000
or more base pairs, which may be as a single contiguous sequence or from spaced apart
30 regions within a DNA sequence. A substitution is the replacement of one or more base
pairs, such as the replacement of up to 2,3,4,5,6,7,8,9, 10, 20, 30, 40, 50, 60, 70, 80,
90, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 or more base pairs, which may be
13



del etion ig renoval of one or nore base paif&l/GBdA0aZ 005435
. t he rermvaiof up to 2, 3, 4, 5 6, 7, 8, 10, 20,
wG@Q00540171%0, 60, 70, 80, 90, 100, 200, 300, 400CTEB2Y04/005435
600, 700, 800, 900, 1000 or nore base pairs, which nay
as a smbfé ESiti fudhl Bgjuendzot i cgﬂmpacaﬂqmﬁneglonﬁ \Aﬁthuml Qﬁﬁ%edquence It
art regions V\A%ﬂ_naDNAseg gdg eiﬁtstltumtr&l or
is possip OF B BrEMRdADR MUIGhRY GRY FEP (0B A SO O FLM PR,
evenalgﬁlpéacemant of up to 2, 3, 4, 5, 6, 7, 8 9, 10, 20,

40, 50, 60, 70, 80, 90, 100 200, 300, 400, 500,
600 700 800 900, 1000 or nore base pairs, which may

5  The lagt gxéﬂcgﬁ (#C %tﬂtﬁ\awq% u " C{e*'L %% gsg?ih% %%8?59 i1‘?ﬁ?er 5pen

rea.dmor 991'119 rbfttﬁ’e beedi {d eekHesy d@ﬁﬁsﬁé&ﬁl ﬁ%m fiseprioniter of the gene
del eti on or substitution, or even all three. The_ la

L
whose frepi@ctemo;n*aby cosiop astloi wHbAead REPD @@ﬁ%epéqblea lggspoly apticopy

e codo d] 0 ; &
stabling o B S DD QLT P Rn ey 1 Ot RE pF ool e o ey
HinchlFR2NE 98h06H-+I €phas d6pnt -23). altshap be agppropsiatd td mmﬂﬁyothantest

unacceptabl e | oss of nmulticopy stabhility of th

10 deﬁnecb basHidery wh einglel feni fas eXgAPEE fie gpagiiEh exgongafih logapifhmic
growthl ?veﬁ:tg}g Bi‘é‘sl}_e'dnﬁﬂﬁﬁefrfo% éél%%gm drg‘”bry Jh@%ﬁl%m %ﬁ@dl%l*at?o@s to the

propriate~to nodi e test defined by
inoculChi wc}mt&m&g f&ghﬁd: i fihés cho ﬂae@x‘a)rmﬂceumwfonm]uﬂf@ranWs between the

exponential |o arthmc er e desire er.
host st @eﬁ@r%@y@ﬁsa% B PG g AR DA OREY S HERC
and/or Itdqégggtu n?e @% ;re%fé'?) ?Hg b B8kl rcﬁgﬂa%nst-ﬂ?s'o? tk@plafi8l ds)ender assay,

erences between the host™ strain under
15 which emabe/détamdned 1. the édeativy oiff He BIG0o2 Bite @é@lﬂbﬂledmﬁbw-l&glon

Hi nchecliffe an/orto timse the. te e
of the P p} i,liedﬂ%ﬁlmérﬂﬁdgf&%}ﬁfs@% oS Fhih ﬁiﬁﬁ(@ egpoh as the

e GO RS LT B A e

elsewhgi@mhl thk e -BRd b Rsma d/Fyr pdabethadidof #steproesin thet hen-selective
1 ke plasm d, such as the size and nature of the

medmm r(é(é’ﬂ:t etsosdssiganted Y AP hidafined i fhinark & pliashiee éW@ rC urr.
s e, GRS L A P TSR AP o i

alternafivé Bon-8di&dvél ﬁ&ﬂﬂﬁh@b@iﬂ:a\i&@mﬂ&f dxpefkritial Bgarléttmc&gromh over
Hinchliffe (1989, Curr. Genet, 16, 21- 2@ ot her

the demgrrmprheap% WEFALSBS - FOT ST, AUFPHHPT BEicOpigh be used as
alterna g%, tﬁ? £ A&l n?fas 1?(1 g?eﬁnﬁ? &b Ib\éed Bum ﬁ%p%&@éﬂté/ge cells

exponen ogarithmtc over t
remamﬂ%slblbﬁﬁrop]umﬁ@f the fselgﬁ:ﬁbleajmaﬂms aftﬁoa deﬁmtbhmnb@u@ﬁ‘ ggeraions.

25 The et GetaBEs PRy PR Rert IOt Thio EHeY AR Rpkg Botween a
controfﬁggn%d, such as pSAC35 or pSAC310, or to show comparable stability to such a
control plasmid. The number of generations may be 1, 2, 3,4,5,6,7,8,9,10,11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100 or more. Higher
numbers are preferred. The acceptable plasmid stability might be 1%, 2%, 3%, 4%, 5%,

30 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99%, 99.9% or substantially 100%. Higher percentages are preferred. The

skilled person will appreciate that, even though a plasmid may have a stability less than

14




remai ning grototrophic for the sel ectable ﬁW&B Wef 005435
’ a defined nber of generations. The nunbe f
waenmsroatiions will preferably be sufficient to BODMBBR004/005435
difference between a control plasmd, such as pSAC35
100% WHenRSAG3 30 nowseltaivehmedie otipaplaphid enasbllbetof use whee lguljured

in seleo%igfgtgge%%@. pl%)?%gmérg'pl,eg?esrg{énggézﬁla{ %i %Er?%e'dolﬁ}hg%%mg}?]g} is only
10% sté)ge w%%bthtl, Qab@fy iZRterdlineBRecoflingld 20 E&@mgfbol, bt pro¥es a 15-

or nore. Hi gher nunbers are preferred. The

fold iraraeptnbteondinati dansteisin produgiiyint ipeshaky Dagk gyjfurgognder

.5% 10% &.5% 20% 25% 30% 40% 50% 60% 70% 75%
5 selectigqpWgsOnIBeeY,; 950 96% 97% 98% 99% 99.9% or

substantially 100% H gher percentages are preferred.
The skilled person will appreciate that, ev :Haho h .a

Thus, disraigtivnc! theyR IR er LR (28BS 3ttapy [PEES AP WAL WRE A5G ?‘gv&ﬂonal
on non-sel ective..nedi I ' ' b ;

e R R e

substiti RSl Ond? DB 7b larasnadessubloddss of mhkicemmsmbagy iod thaplasmid.
10% st abl e when the stability is_determ ned

10 We hane sopusingy yowns! theai &E72 swe oy B3 Plpsysd cpp by disrupted
. . i PrY - Told
aher ool FRALR BRTTar & untio o b ATV BEORY REREY G godon

344, eabA4Sithotl Eaaﬁﬁé 9 8n Ahadde@tBREPRsO bf FhRi@enesabilityastythp plasmid.
ownstream of the last functional codon in_either

The lagefimctidg] icoder iri equivéleat gohssninc bt i2ue-Gagilie pégsmids can be
insertion, .deletion or, substitution w,ll _not. ad..1a:
detemiggd oabEbb Ao PO SEE S Rt OBV S 4B ???‘3‘3%41% pgbflty as
i L. ?\ﬁ? NBY GnSHRE T RbBFleY Fladmnids toffiahe phgeRENRegtne are
15 descmb%{i@ﬁ%edf Blgzm d can be di sr%pt ed after!pcodon 59 and

stable, i dlte tehee fibPthgenedifitations @ade Blesinide roddeasbiogas ppprcgptable
after cod thout |eading to an

n. 344, each .w
loss of gidiogp £ia ey pibe BEFo ¢ copy stability of the

pl asm d. The Il ast functional codon in equival ent genes
in other 2nmfam |y plasm ds can be determ ned,
The RERLAridrd1R/gdnys o2 ipindesnuideoftls wyemtongapk §aymap inverted repeat
. determ ni stabj it s descr.i;b Typi ca .
20 adjaceRtnior BEYy e?g?‘rﬂ’&l‘feﬁegcf%?%s?ﬁndﬁe 6?16]3?%582[?%%%8& %@e#tv?égsﬁd) t

match@ltfe SHAYCE of bibth&8nb&igerepbatwitiie thedginfel adridn Byntaiacent”
thereto do not | ead to an unacceptable | oss of

is meantititat GopyLBaiARL getst anchéts pREgAdFePIRe REPSARGH P such a
enes.in_a | asm f .t i: | C -

mannef iy e o R b, et 4 OE T FhA A, 827 B G any

intervet%%gg Beink deqiehid, et Raniiees {shen teeon shehid.t Bytictend” in

seqtience of another inverted repeat_ within the
25 this comtemewp Inammithe ey of Hej genempposite 0 the end from which the promoter

initiates its transcription. In a preferred embodiment, the distal end of the gene overlaps

with the inverted repeat.

In a first preferred aspect of the invention, the polynucleotide sequence insertion, deletion
30  and/or substitution occurs between the first base after the last functional codon of the
REP2 gene and the last base before the FRT site in an inverted repeat adjacent to said

gene, preferably between the first base of the inverted repeat and the last base before the

15




is nmeant that the FLP or REP2 gene and its PEE{;"}? 2(?01,/[}0 5435

‘ repeat are@uxtaposed in such a manner tha he
wonvsrobend9 r epeat occurs at the distal end of tReTB604/005435
wi t hout any intervening codi ng sequence, for exanple
FRT si@$ eS@BRotelpr éﬂ%ﬁbﬁﬁaﬂ apdcattion dfteBye trelinstatibn égqrdiinationt doiden of the

context we e e ene opposite to the
REP2 gg apd B?ﬁOWﬁ“% S‘tf]t%aes &Fg’r%ﬁ’@ﬂ%fﬁlgr ates its

transcription. In a preferred enbodi nent, the distal
end of the gene overlaps with the |nverted repeat. In
The teamf Fiesteqni”efrethie decatqrécinchyfles fﬁ@ idefiend | @Hrcr llﬁéts and so, for

ol ynucl eoti de.se nce.,i ke deI [
S cxamp ot et BTN AR 80 BL00 PRYBE e 1o
funcﬁan%FEocfdﬂn&ft HenaEpeadan all thdheasRERZ2e grficreaihd F]EH'E die8tincludes
base before the F site in an inverted re

insertici deletmins taod/gramdns‘g@(qr@ns ﬁrtbq @rrsgbqtsy: Qfgqr\x}é%}@s{) ﬂ]@c‘p@x}aé godon of
the Rﬁ%;%ﬁg—fagé Fliselrtgc{\glg]&e '[101’1? pa%a} % tﬁﬂﬁorllsaac.‘tt th@ eﬁﬁ ﬂ%@(f: Eﬁ)re the

re pre era a position a
FRT siktdie translation term nation codon of t he REP2 gene and
before the | ast base before the FRT site. The term
10 betmeen in this context, includes the defined outer

ed insertion,
In a sg%)arfl (ﬁ,ref%rrgd 39 ec% U 5 qlmlnﬁon atﬂ?] ﬁ?ﬁﬁdl&ﬁld Qg @Ninserti

St ion "between t rst base after the
deletionditl/ok Yhigstitbaioal occad dremefentthe fiREP2sgefter tiedasthinttagtal codon
base before t he FRT site Igggtudes i nserti

of the daPeamarSt icPr DS BELTE i BRGSIE B TTL Ba6Y APt 0
said gelngg%ljre%?%) r?ts chgte%:ﬂ){ﬁ%lﬁrgt%g@oﬂﬁe Eﬂ%rﬁgpu%élﬁﬁﬁd ﬁ{éCiast base before

etions and/or substitutions at the | ast
15 the FROAs:, hedre rmefeiablf%’cmen ¢he first hawe eBonther efdepf S HE5Betnding

of the th |l eotid
sequeroh 487 T1oEt T BEPETE T lob e GHSTL 1 it T HSE ReE iss (et of
fhe F]};BL‘ fdirfﬁz cﬁ : thafrﬁee rpol;lﬁﬁcrlc;&ﬁe EaHGdico nﬁkem@ﬂordewuohhald/m

e | ast 'base before the FRT site in
subsumnmemae deaue beta\teeameal@emasq dtes icocgrbabl LB et élﬁ%EF}Xl"Slte in the

bet ween th b nverted repeat and the
mvertngg@eabggtorg@p Bén‘i.’th‘g%ﬁﬁ% Szg‘ 5 eSIItermre preferably between
20 the first base after the end of the FLP coding

- sequence and the | ast base before the FRT site, such a
In onesembodituentf othst thens theapalupuclentide faAECE BN, cddety: and/or

subsﬁtaggré?r? gﬁL Theoagﬁs ksl CJ&?P% %(%1% hﬁgﬁl%e ﬁeﬁ Zc?fvavteﬁ’eﬁn)ﬁ ?ene and/or a

REP2 baR! rpsaval ®iived &oplWnAhralt: Bc@ﬁﬂng Renkg&phily plasmid.he
irnverted repeat, but optionally not within the

Fspl-site, In one enbodinent, oilier than the

25 The tgr?rll y‘ﬁgrcl:xlfeﬁohl de HefiED %queﬂ&%r Bi\gﬂg deliatia aé%q{ugfce to the
sequence from which they are derived. However, variants and fragments thereof, as
defined above, are also included. For example, an FLP gene having a sequence derived
from the FLP gene of the 2um plasmid may have a modified promoter or other regulatory
sequence compared to that of the naturally occurring gene. Alternatively, an FLP gene

30  having a sequence derived from the FLP gene of the 2 um plasmid may have a modified

nucleotide sequence in the open reading frame which may encode the same protein as the

16
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substi t ut w the FLP gene and/or the REP2gene has

' t he seque of a FLP gene and/or a REP2 e,
woesp®etilvel y, derived froma naturally occurrPAQQGB2004/005435
2mmfamly plasmd. The term"derived front includes
naturalBeQEREas faej ny anyi demdecal nyelfimhdd-R oproteen.s egibensame

comey et P gPe 18 RS e B o
i ncl uded. For exanple, an FLJP gene having a sequence
derived fromthe FLP gene of the 2mm plasm d may have
A natuealiyoelichired hmodonidy ptasmad hreany edasind dayingeidgeligatres defined
conpared to that of the naturally occurri.n ene. .
s above g bermarPVEl Jeatuss PR QWMaA D Ao RCe Stfith Bl ey i, foynd to
I QL P ki iR@vge Beterolog
namraﬂ;?’o%‘?%ting gegr?ﬁ(l: 'g%{g ?lggges&elggcé%%gem}aﬁﬂ?ﬁfgdg%en rle adi %ge fe 1roa?neouS
sequentdli PRIgFEy ERoodeallhecaateg puotfinilygdathidhaseleatd yrom pSR1
occurri ng 3%ene, or may encode %97 ified %P pr.ot ei g.f
(Accesgine NandUZRRSi REF A AeRssIappIYy +O2REPPGBABE Rabhiaigeg from
SEQUENGCE derlv bSibh o, SRUIMR 05 AP AL 1Lk Yoth
e SSRGS ] POPRL AL AL SqmensApnaton o
10 as obtfigéd Wroes Aebsanedrabaee aillibeiSid] egweetsial Noealr @2064) as
ol BB e S 2 AL A Beb SN O xo0e1) s
obtamgdeci?mi Lzyo]p@?%"blfdllr‘égoﬁﬁzgaf;ﬁ%l Uﬂ‘Mk‘eta@r QbRAYVES from Pichia
y

sequence. “Pre the naturally occurring
membran@adi@ln] oy mokagefechblys tselentmasrfiddhcpSRlon(Me.ddesdIpI8 or
. No. X02398) rSBBéz(Accessi on No. X02608g .or rPS%4 as "
J0134TpbrsaiPiates s Z3H56AHOBHERS o FRT EESI9e0 u 1 §CCSeR UG eFsEsfer 1o

. i No. NCJ302055 or M 8274) both as obtai ned
15 depos”%’r%g%%%%%gacchar onyces bailli, pSM (Accession No.

NC 002054) as obtai ned from Zygosacchar onyces fernent
ati, pKD ccessi on .No. X03961 S 0 ined fro _
PreferoRl i By SBSDATTIGBHAY SFAIe p R CAL Ut e Gyucion

.G astast 8scenPlio sHRISILPI@HRNFE2 ctheis2dartved
the Seﬁegéﬁm@fd*ﬁ?@%@si el NC 001398 or JOI1347) as

from tiebtegneed dfriontSaespiralingripyeted sensei B te. sameceaiwiaby occurring
nunbers refer to depasits.atthe NCBI., Preferabl i
0 2y R F RS e BT REPE DD d T B R E T example,
i L b {5408 a st DI SRANGRGE cBfevih, then it i
et A R BB PEL 0 R ERORSE e et
preferrb@ tide tieviaderfed aepdahadjsemtientie BEP ghee bav 2 espondi dgived from
inverted repeat in the sanme natur al;w%om?cur.ri n

the inverted fepritithetpy adjedent lsthe fié/ enGdn e HHHE 95 Chizindrfiom
i s.derjved. us, fo | e, lf [
5 o g o AU g s RS o
25 cerevisBd, SNdnSk &Eprefehed thdt théinverted repeat adjacent to the REP2 gene has a

sequence derived from the inverted repeat that is adjacent to the REP2 gene in the 2pm

plasmid as obtained from S. cerevisiae.

Where, in the first preferred aspect of the invention, other than the polynucleotide
30  sequence insertion, deletion and/or substitution, the REP2 gene and the inverted repeat
sequence have sequences derived from the corresponding regions of the 2um plasmid as
obtained from S. cerevisiae, then it is preferred that the polynucleotide sequence
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10

15

20

preferred at the inverted repeat adjacen lCJ/lq‘geZQ—%P/ 005

gene has aW@equence derived fromthe i nverWd repeat

wohets/o6s71ad] acent to the FLP gene in the 2mm pPasmGBIo@EANS435

obtained fromsS. cerevisiae. If the REP2 gene is

insertiéig e @6h Aidosh subitaien @ic&ﬁﬂit d pasitiohbaiween the dimstHase of codon

cerevisiae, then it is ;ig d.t hat tagdglnvertedd
59 of the p&&t2cas Flé\d:%tla%t é)asq]}éefcpég g cSifg4r i aagﬁ dverted repeat,
f { tindesteant eenandtﬂa 1
more p?ﬁfe%aﬁég%t Jgggéﬁé}ﬁb%tﬁé%?r%d%&gg ?ng% Oﬁaﬂshéé%t ai nede@f romsS ¢ ast
base beﬁfre\/chSIR’i?éI siﬂhee‘&,n hrrord Ipeeﬁlrabbf( aprepesiticed aftpeibe tmnslatlon

t he inven ot her t ol ynucl ot|
o Bt 20 g oL BB ol KOUCLBLl e rRRyEngey o
at the %@pba{sg gftd f1 'ﬂl‘f@éﬂde& thERERD cSRASSARBnEAVE S e quences

rived fromthe corresponding regions of the 2mm

pl asm d as obtained fromS. cerevisiae, then it is
Whereprtr? f che e fgl}l&gﬁ%ﬁj sl B%Jn%le 6195%}8‘,?081[, g&gb%”&ﬁ%% gﬁﬁﬁsltlﬂﬂron the
REP2 bc%hweﬁ{a ttlhae iherell Rpes @é%u@ﬁ&() 258 @ﬁuéﬂ&esREEhgﬁh draan dthe

the | ast base before the FRT site in the adjacent
correspomdagt Ieglonte pﬁﬁte 2um rmdaspriéfas olttinedatron osrerisivepireRdapne

the fir ase verted repeat. he
embodygent g e6r qg?‘fc eO%gveﬁeqf]ﬁg Y ﬁlrleefrge:ilp {élbl C}/el%t on,, and/or
subst1t99§d ftﬁeos,% @n&@&f 1‘h€ RAFARSE ahd B ddpicahtiatdran] epearis of defined

P2 gene and before the | ast base before the FERT

by SE@|IDeNOslu@‘WaalsnTaﬂﬂelt€h§ T $1§@ IPae-hfthefirst haseaticefon dpof the
REP2 E%I}F%Jﬁ&gﬁ%lsng eg% en ence : nse &Hl%rla%}hﬁg H%?ore t FRT 31te is

I on I on an

repressRB by biel @itnber h@lREF’ﬂaegEKTE ftercherivenviesteed the pféafbase-palr
sequence have sequences derived fromthe gor re pon% 9
SeClIlenCegﬁr@nsS?éﬂWﬁlﬂeefZﬁ% 1988s 1P & 18 Masharrsied of r CCOMBINGLLON

(CurreBt glﬁrlngll 2 ghfﬂ/ldl&u‘?eﬂ%l %@dtgﬁﬂt Egol]ﬁ%?rAt I@ﬁﬁé‘kﬁ? N, In

€ sequence | t1on t'ion an
SEQ ]]S lN(Stll the E'llrsQ rbasddf&h@ﬁx&tu@&‘dh@p@ft i¢ i@pre@ﬁﬁéﬂ e mesamatnbdfré 87 and
acent i nverted repeat

the i Do 1o e FEIAOGF I SRASERy PPREY e [ BFRSE: Fabeoged by

9 of the REP2 gene is represent ed by base
basen&%ﬁ%&kﬁ?lw and the | ast base before the FRT site is
represented by base nunber 1216. The FRT sequence

gi ven here i e .55-ba ir se ce fro d
In an e giore Beeted SHEPOLB BL A S ASDET: PSP RS TP be
polyn\.%géﬁa@ Qet,qugi%g'ﬂ%@rﬁ@ﬁ | RRSioh @mM& %ﬁbﬂtﬁtﬁtloﬁl HORHP CSHle. and the
Strathern, J. N. In SEQIDNOl the'

invertefdi rep¢at lsaglen@fhatvh sequepnedst @@Vp@@@m thescorrgﬁp@gcgpg aegips of the
s RSB TRGe T S AR 55, B AL S pgion e
polyndcfRES SAh&Re Bsertion, deletion and/or substitution, cormprise an Xem! site or
an Fspl site within the inverted repeat and the polynucleotide sequence insertion, deletion
and/or substitution occurs at the Xeml site, or at the Fspl site. In SEQ ID NO:1, the Xeml
site is represented by base numbers 935-949 and the Fisp! site is represented by base
numbers 1172-1177.
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base nunberge892. la an even nore preferred2en¥68i Mt/ 00543 5
‘ of the fi r. aspect of the invention, othew#than the
weoabosreaciigot | de sequence i nsertion, del eti on aRdi@B2004/005435
substitution, trie REP2 gene and the inverted repeat
Where, SROHe Nfe€ordapefcsed uspee ofdhe iinedtidm, osth¢rhénapothe gspiondiaogde
regions of the 2 plasmd as o ined fromsS,. .
sequenss PGP 1, Ao HB i B AL ePtiemich OB ppRepbiverted

repeat é%cﬁlgﬁ?elt ﬁ%\{‘égénetﬁ%ﬂcgg REVLUEROE W@éﬂ‘ésﬁ&dﬂgll@gfoﬁ@ AL OFum

conprise an Xcnl site or an FSpl site
plasmidi dshbbtaihéte fionv 6t teeekvistpre aheraitdist refqpeidyiat | thotpadgucleotide

sequence jnsertion, del.etion and/ or sybstjtutio
5 sequengi BurBOREIHER KB SICHIGR OSGU F RSHIOTS Perlieny foe s base

of cod(grg 3 &%ﬁ% thae fa’bﬁ Mg ith 1458 bAL IERE MhE HRAY s SBoRUSBR: by

nd thhe Fspl site i s represented by base

betweeAUthb irs Hhder8F tht Aidvatkedrrepest nnd Hee beicoasd hefereathe dR T site, yet

aspect of the inventio t her, than e | youcl eot |
e el Byt PP R A5 L PP UG e
last badd-B=8NGe FRG iRe B &CaNihe ifdtelbediitrepeaindsefiherkie? coding

ave sequences derived fromthe correspondi ng regions

10 sequencd. The Fapinsitel besweah the FoM sinseadfthe FRS, sitcepay be py@ded as an
) .then it is preferred that the pol ynucl eoti de sequence
nsertiqiy®&r ¢ j on, del etion and/ or substitution occurs at a

position between the first base of codon 344 of the
FLP gene and the | ast base before the FRT site, nore
Wherepotbérghatbihy pobmielestidensedrencs fnssHva. $Fletigmeand{gltibsptution, the

FLP g%}eeggﬁ g:% lnay j tcgr%e[ ﬁ@gﬁﬁdﬁlgeﬁ at%%{p?f{r)l@e LB6 Eéé;‘[letﬁkésedeﬂ’\%ﬁ BCthe

étveen I'rs ase aft e end of the

15 corresgonfingQehiBes SLAKENGE pdiehill ke obasiedbfast DefoeesithethBiRIn one
site, such as at the first base after the end ?f, t he
embodfFuéntc adharg teeqdks ceolymuséeotidp| sefiugreeh dRsgEEANL (ielgtiop and/or

..gene .and the FRI sj ' ' '
s 855 bt SRR A0 RN B0 sl oot o
gene id RASREhEPR; SEOITBINOR @ndtient therbst iTh SEQM) NOL, Bieigebase of
and the adjacent inverted repeat se ce _hav
codon 346 abthe d4.FHEF VR EFPFISHEA HE DGRBS TR Biibbase before

e _2/mm | 0 i r kS ;
e U A e
represcR@AIUBN besel MBEHer 1 1080, aiel Eiei finst hawd/ after shebsnil taft therLR keding
sequence of the FLP gegej gnd the inverted repeat that
sequened 9 1eRysselfd b\ bpseRHEbSTd 248 defined by SEQ E) NO 2 or
variant thereof. In SEQID NO 2, the first base of

codon 344 of the FLP gene is represented by base )
In an evenieore pBF@reainembdbmentse! thasecondfpaeferred aspect of the invention,

25 other than the polynucleotide sequence insertion, deletion and/or substitution, the FLP
gene and the adjacent inverted repeat sequence have sequences derived from the
corresponding regions of the 2um plasmid as obtained from S. cerevisiae and, in the
absence of the polynucleotide sequence insertion, deletion and/or substitution, comprise
an Hgal site or an Fsp! site within the inverted repeat and the polynucleotide sequence

30  insertion, deletion and/or substitution occurs at the cut formed by the action of Hgal on

the Hgal site (Hgal cuts outside the 5bp sequence that it recognises), or at the Fspl. In
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the FRT si is represented by base nunbergl419, the

‘ first base the inverted repeat is repr nted by
woaems/aumer 1090, and the first base after theCewB20f4/005435
the FLP codi ng sequence is represented by base nunber
SEQ IBANGE:2, the Hyn/ eiteis mmeenmddfyebase dumbrbro dR 21 R6@and ee Fspl site
) second preferred ]gs]gqué of the invention, other than
is reprﬁsﬁ@eﬁéb’g’ﬁﬁ?ﬂwm ddt&nce insertion, deletion and/ or
substitution, the FLP gene and the adjacent inverted

repeat sequence have sequences derived fromthe
The skitedrpessoorvd] ngpreeigiedha thf fepeesxafithpplasmidaicaged hiyhe Sigst and

fromsS., cerevisi.ae and,.in the abs .
s secondielAatI BRTIND SEquente AR PR geFeL g dugg, Thus o
plasmid WRSSAIIH 1008 this@ PRITES& adpetigat tiel prsaut iaventiop| mayt@mprise
within the inverted repeat and the _gjg_l ynucl eot i de
polynusleqtidmessupresanseriinms. dbetions 6pd/anayRsHIEORS bFtGeR She first bases

occur t the e i f o e
e o Bl Lol QR P LRl 0l
bases BF6RAAE FRY) site®hin &e ihheteFIpdeatd alficent O dueh 2f saivegdigal which
site is represented by base ngfﬁoer 1262- 1266bang€bt he
10 polynuelsgtidessequenee mspitigs riielsdiopy 2B49E SH jogis 1088509 34 same or
ifferen e KLY eLEAMAM 3 8t of 1R £rR8dNiRventi
dlffere%? Fﬁl}éé}bmgg?hpad? %glﬁd\rl]\%éa&g?%o f?egft@%(gta §}%ndosecolad ' . r.llon
may, @haf @ etk pspeadistidé sthenpr ésertions,ndedetidnerandfag sidistitutions,
mutual |y excl usive, Thus, a.plasm d.according to
compriep BT O SE QODOLE | GF YEHEFEEer S o GBSy EQ [P
NO:2 §P0n? %egwfyéﬁéﬁ!c%&ghgﬁ% S PRS0 S BEdABS insdeli ¢, | Rsion
and/ or substitutions between the first bases after the
15 and/or| abttitfitiore i @n@dsitoodendefofd babove dbr thee firtERrRdgegrend epeferred
t&F FLP ﬂene and the | ast bases before the FRT sites
aspects of the MVERNQL FSACYBYat s adj acent to each of said
genes, whi ch pol ynucl eoti de sequence insertions,

del etions and/or substitutions can b e the sane or
The sldiléd persort wilFappresiaiaphas, the fesierssriof thecelavaidndelingdabst Hier grst,

spect .of the present..inventi. ,
e e R
20 of the HARA b 1PRfhg 6188k Béhck hBodiaEARAG e THus SER d:aNGId, H2pm-
ariant thereof and the sequence of SEQ ID NO 2 or, i
familyvdasnaidtoftthe fiestf secest mndcthingr prsfemgd asprstsy ol Bleagepene invention

seguence insertion, deletio n .S J1utfen.at .
ey SEOVERES HORGEH BTaolBhOLORD, ibe OB MO Bt
substitRfi6d §hic@ds ASPRCE Fosafont Reddfinvenbon, Atesdiaglyl wed ylashiemay

skilled person wll appreciate that the features of

additianaBy plrasringeenss iahetemyher feanrthe discrtior sBprPiEhe M yRofian-
preferred aspects of the present invention do not
excl ude the possibility

Alternative insertion sites in 2um plasmids are known in the art, but do not provide the

25

advantages of using the insertion sites defined by the present invention. Nevertheless,
plasmids which already include a polynucleotide sequence insertion, deletion and/or
substitution at a site known in the art can be further modified by making one or more
30 further modifications at one or more of the sites defined by the first, second and third
preferred aspects of the present invention. The skilled person will appreciate that, as

discussed in the introduction to this application, there are considerable technical
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of the plaggi d al so having other sequence
nodi ficati@s. Thus, for exanple, a 2mf ar.y plasm d
wohodshe1fipr st, second and third preferred aspeBCsGB2004/005435

the present invention nmay additionally conprise a

limitatR@k YMied e9tthd tsegiguesfamnsgses i sites afeljetifonilyppikoids other
substitution which is not at a position as defined

than asdsfined buthe direhiangIs5cond RePsssL UYEY%ddi t i onal Iy carry
transgenes at a site other than the insertion sites of
the invention. Alternative insertion sites in 2mm

Typicap lndedifiels 2 gmheplkanids kindwhhie the tart etudd achosst dgsenthaddie Rose &

Broacipy bl P hBnEROMOL NSor ¢HEF Es S 38 mrasiignpen 10 pEV20.
cvneo,gv'@igﬁﬁﬁnée”&l ﬁ%@nﬁnpﬁ'yﬁkﬁ L oiripde, RGAREPCT21 NSETAT Bl pYE

on and/or substitution at "a site known in the ~
which afitisec BevRién fusd the rinsentitinf siedploymidapd K 52 vdidr utitisee Pstl in D

st BT TSI B0 ShicBBSh TRl 1P g Feor
in D, ;@M%Bﬁ‘& ?Dﬁﬁw.t hewRiEE $8Atn IWMENEE . in TP &kiubdded ipekSansites,

ppreciate that, as discussed in the introduction_
plasmid G IS pksapp AR which utilisssendnserieonaidel iadild’, plasmids pG'I39

o RS2 S Bl B
site, ali"i'tr?; ‘]})ga%fnlﬁc{] PRy v@ﬁl@lll ﬁlgésZEC(ﬂHQnSFEP nd 1A Ree#®dnfite! NOther 2 um

tiron. Typical nodified 2nm plasm ds known in_the
plasmids tinchdé e\ GHopBAGBEEs inSACIUR, RoSACAIBr pabh3 [2.9p8AC3 Cl,

pSACH GUNCOVBY AR ah s depriisddn Biad aft Ao Chinsky &
Hinchliifi}elz ?9%9, plashifs AeVZiospehtth Aadda¥EbshPel) Rl lok SRABT as

as the insertion site, plasnid pHKB52 which_
appropitatd DEmsnstidn vitdd. aBurtlive Zjus plasingds wiclude pAEEIRSI PAYES 16,

L SR T e
00/445199%@ %@nygﬁg @1&pup gd 2661 ives@r 1§,a033ntes, plasnid G

AB18 which utilises an insertion at Clal
in FLP, plasm ds pGI39 and pA3, plasmds pYTlI 1, pYT14
and pYT11-LEU which usge Psitl in D.as the L,nsertian
In ondpREed R STATHI TS G Rlean 20 de e By RETst &y, and
ird o . i &t idvedibP hagibasly Sshpes b ucleotide
third ﬂﬁg%\%%%k%%%& %Elez,g egs,&CSOO, .pgAC;%lo, ypSAégC_IS, %%PLI_,
sequerRSAGRStich, daletiop SACBBGubsiitetiahe sbidhbeetuis withinQap ggtragmeribed
~and Chinery & Hinchliffe (1989, r. net. ...16
regionpag0Yis) 5 Seleoqie et PrP bl e i SRR apydfeq from s
oviBRP P DI ASEELLAD TSI ARS seduithédSttendS ol @abfere D
e e"“ﬁﬁ%ﬁﬁ%@%ﬁ%ﬁ%% é°6%§gll£ﬂ§{fgc,{]ﬂpAYE4Z%f DAYES2D e
gene {oKerybdfllringant ARS aequeb0@8, Invertion ,intp4 Snal1(megofhe origin of

1'eplica%tggzs%c?lfenge S) is described in Chinery & Hinchliffe, 1989, Curr. Genet., 16,

21-25. The skilled person will appreciate that an additional polynucleotide sequence
insertion, deletion and/or substitution can also occur within the untranscribed region at

neighbouring positions to the SnaBI site described by Chinery & Hinchliffe.

A plasmid according to any of the first, second or third aspects of the present invention

may be a plasmid capable of autonomous replication in yeast, such as a member of the

21

4

PCT/GB 2004/ 005435



C"'\(r\"fr
00/ 44772) dpAYE329 (Sl eep et al, 2001, m H%E ZUM /005435
[i ke

. 403-421). one preferred enbodi nent,
woheasmctrias defined by the first, second and t RCT/AB2004/005435
preferred aspects of the present invention
Sacchd@edes ON &l ye/onipes, s €8 gasqeohyomgptaot iode Heljaenges, such
insertion, deletion and/or bstitutj, n\/\,hcht?(;u Bichi
Sacchagpyipies carevisier SHERIBBECS %‘@?gﬁ’ SAPY TS Y IFEO RIS Lachs, ichia
pastozz?%ﬂ%ggﬁa b EXRTR S, TosivendomRtaekE, BIdoRid2eGomy ces
cerevisiae, the untranscribed region _around
bailii, Zj@s#ﬁﬁamqm&q%mncemtermdélﬁw@?mn@’ﬁ@ Gosphilpeinp §ejreeripae and

s s coltioarihdrortul o PourER o BRIE] B T homous
fephcaﬁgﬁg%l?%@%@?%ﬁds& Hinchliffe, 1989, Curr. Genet.,

killed person will appreciate that an
addi ti onal pol ynucl eoti de sequence insertion, deletion

i o farSh RS hon o0 90,000l AN Hience ispion
delet10§nﬁia/ér ﬁibtsﬁuﬁl%? ‘fﬁdh?c?eq B a f}irﬂi‘-%ﬂlly& pHshedloif fthe .infention is a

smd accor to any of the first, second or third
10 polynua&padet §eq®éndehﬁsepﬂl(ﬂs efihy poﬂvemleqhderﬁaquebee alsgntlas mlfw be used,

o n 2000 £ PP 00PN AL QL BRSSO e
mean 4IRS ?fagﬁ&?d" @'Mé@& 19820k 0k B/ SBRUEIY S 73&@@15% GAYS ED%

cerevisiae, Sacch aronyces carlsber ensis, . .
50%, KOWyVOPaNnyés SD%st85%%, %h.%%a@@%r ¢ O4%ar OB ORY 99.9% or

nenpr faciens, Z accha C
oo RO Ak Son GRS SO AT BBk compae i e
15 unmodiedDUMMRI BRVGES of rv@ﬁ&his' ABicird SstabBitevl S0@e. a’mdfeﬁbly, 'the
carl sbergensi s are thought to provide a suitabl e host

above mehtiofedrievehef siahibiydasess afieppaperetaln AUGFINg Yeak sekhcoRpRSIng
the mdgll@e% aﬁglwg lé:g tpﬁ%tren(ﬂg 1%da STRAAL B fof Bt 0, tﬁiteel Rasve,

sequefice insertion, delé
six, se@éﬂj efht, PRt t1at 113 41 15de6l 17018 120, RAAQ, )35404(13453 %, 60,
of ‘the inventioni s a pol ynucl eoti de sequence
70, 80; 35 dP@ pomore/geperBEPifuc! eot i de sequence insertion may
be used, so long as it is not unacceptably detrinental
to the stablllty of the plasm d, by which we nean that
Wherd 12 phasill cormgisat o ediadtabl &4mater, 30ghed doveliniof SoIAlitg 5o be
20%_ 25% 30% 40% 50% 00/ 7 0/ 750/ 0% 5%. 909/gi1 1
obtam%whege%m@?wm@s% LY Gelen 58 1@uB Sty Hogeht e
medluﬁigag!n@e uﬁlelc n%la%@ AR Rve Urhssa® &E'ﬁg ABdi@ retain the

are eun dified plasmd, the latter of w ch
plasmids assi gned a stability of 100% Preferably, the above
mentioned |l evel of stability is seen after separately

25 culturing yeast cells conprising

Stability in non-selective and selective (e.g. minimal) media can be determined using the
methods set forth above. Stability in selective media can be demonstrated by the

observation that the plasmids can be used to transform yeast to prototrophy.

30  Typically, the polynucleotide sequence insertion will be at least 4, 6, 8, 10, 20, 30, 40, 50,
60, 70, 80, 90, 100, 150, 200, 250, 300, 350, 400, 450, 500 or more base pairs in length.
Usually, the polynucleotide sequence insertion will be up to 1kb, 2kb, 3kb, 4kb, 5kb, 6kb,

22




t he rmdifia and unnodified plasnmids in a QETAGBA004/ 00543 5
. medi um f or'@ne, two, three, four, five, s seven,
weigistosimyne ten, 11, 12, 13, 14, 15, 16, 17, BBT/GBR004/005435
20, 25, 30, 35, 40, 45, 50 60, 70, 80, 90, 100 or

7kb, 8K '@ﬁb ORING! Alrh@8Sh 1MET eThd ek Bpekeh otlippprsdsteahat the 2um
sél'ectabl e marker, higher levels of stabjl |t ;:(fgn be

plasmidbfaiiree grasersn intvieathest dRava§OEPEe TGRS aABYCl dufdscpsapgnce
(e, u e-h
msemo&’ﬁnatpldétg o glt%ee{llltﬂ\;}éw&rgg?é%?fe& on t Rﬁm}gs%ﬂet gOt?ES gll&b??l ot
polynu&l'é@hc[& aghiide iSeatdinkig yo morenthan Skb,eldikby Ekbhn20ldes 26k by 20kb
gg‘ﬁl moni mag%)‘r medi a can be d%tlerm ned using the
5 althoughegrpaserstotablengbrinserigyowpay baposs) Yty in selective nedia
can be denonstrated by the observation that the

pl asm ds can be used to transform yeast to

The popymtiebtidpdeyuerby mhayadrinyay ndide pdinkeusdquendedecd tingndiece new
|nsert|on W I

e Tyl B wonty i
site aftérotge 9LP l’ggﬁ@ sHAS& 1B 3httRlubda Beihal festridsivakity (e.d. BRmHI).

nucleot’i de sequence insertion will be up to |Kkb,
10 2kb 3kb, 4kb, 5kb, 6kb, 7kb, 8kb, 9kb, 10kb or nore in

The skill ed .persaon
the posgE bR B e ST APEER Db AR AT Ba0 T g Ronan
no trargﬁflgédﬁle%o{%o'Ay RHEdcEBEd f8ichaAMeBE®dE A8 dpbh Condlingt frame or may
ferefit sites within the pl asm d. Typ|03§g¥% the

be nontc@kiaig | Breguofyrorlegtily pRiserss Wi aE Aeigain rapsEbed and
ﬂ%re t.han 5kb, 10kb, 15kb, 20kb, 25kb or 30kb
nOn'traélls‘fr ddfei§¥%at er total length insertion may be

15 possi bl e. The pol ynucl eoti de sequence may or may not

be a |inker sequence used to introduce eb |on
A transiribed reion iex apgiPe o4 Dmhitkalipe 0o ﬁﬁ@%@?ﬂ‘i‘i%y efase

typlcalgy éf?,flsgi{?\?jy %Sﬁrp‘?etr dsteheA t 'sc1ﬁJeHereglohed'antéﬁ€od:eLE fgﬁrﬂﬁ’mal RNA

ce a urther striction site (e.qg.
molectBaERh ashieospobY ouedrefst RiVe\ seapRNéemolrsele thap wamiyaction as an
contalnatranscrlb regi on or nt.ai n, No
antisense A JENAHBETIEEGFD f 1Aty e e A ER SRS il RE Berk region
20 can en%gﬁ?ep f'ﬁ n't%gr RN BN 0101 TBYR KRR ) NI GOMRRGN cdi@ontain an open
nuc I de sequence insertion may contain both
readm& Ifﬁﬁ&cmmé)dwhmh aaorbet trmalsteﬂ. ipedve sypmisce A pighs c Tbpderm

proteqrqﬁmls Egpci/ﬁg glug%fﬁi 5%'@11 tgf)r(f-an bg &rot%ﬂﬁ%é&l?ﬁ%ﬁ%gs and
o A SEOT S, DY
proteitokeaishe a pheteindbat i§ vetotahwallagncaded by a 2um-family plasmid (ie. a

25  “non- 2pm-family plasmid protein”). For convenience the terms “heterologous protein”
and “non- 2pm-family plasmid protein” are used synonymously throughout this
application. Preferably, therefore, the heterologous protein is not a FLP, REP1, REP2, or

a RAF/D pfotein as encoded by any one of pSR1, pSB3 or pSB4 as obtained from Z.
rouxii, pSB1 or pSB2 both as obtained from Z bailli, pSM1 as obtained from Z.

30 fermentati, pKD1 as obtained from K drosophilarum, pPM1 as obtained from P.

membranaefaciens and the 2pm plasmid as obtained from S. cerevisiae.
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anti sense RNA interference ("RNAI ") nolgcul e.
Al ternati y a transcribed regi on can en e a
wares®igay RNA nol ecul e (MRNA), whi ch mRNA canPCOMGBRIF/005435
an open reading frame (ORF) which can be translated in
Where Mie%l;hﬁc]{éb@ﬂ@@u@cp iesion. enddues tagrapet prading frames shepgenhay
~_herein includes | natuyal and nﬁn;[n Oteurnacl)lt(ﬁro eeiale en
additionsiyy pRIBPT e Mn 8O EPEFAEE SIaPERGE JHT 0% HET REOEn T d8S
T GoMS P Ithn”By "heterol ogous protein” we
1eadmgrarfre%§é ggrglregt g?iﬁcﬂg% félggb nng)t natural ly encoded by a
2nmfamly plasmd (i.e. a "non- 2mmfamly plasmd
protein"). [For convenience the . " het .
Non-coug et il PASALSTE STy o S " R Bt S ot more
regulat&?%@gﬁéﬁ@&?)ﬂﬂ&h‘tﬂe\l’y lilkQughae bpthicdappiraraatwidoh allow for the
Preferably, therefore, the heterol ogous protein i.s not
transcriptifil B thREPEn re®ipR frage aadRARAEIHIB: oithe st BERriBYy
any one of pSR, pSB3 or pSB4 as obtained fromZ
rouxii, pSBl or pSB2 both as obtained fromZ bailli,
The teSMecBRtRPlajirast f et %o baequmbatthat pedilates (icht@bmets or
fromK drosophilarum pPM as_obtai edoél&r m P. :
reducesyethd rexprestion: (e s B dranser DR ﬁvdégwranﬁ%tl 14 e OPFy Rling
S. efre lS ; h | 1 lﬁ% h% omoters
frame Eong[glrcflil%(;hs 6%%(})) eg 5lgen&' ogggﬁ%té% :;(lﬁ%g&%sr gfgn%sc,ﬁﬁghen i tprrmy ’
terminaA6e] fibexoak bihdbemites 2ad sk oThanskilledpemen selyeppredate that

t hat does not encod n open reading frame (terne
the choiviont SEAIHHGY FEGPOR. CREHL GO G, PRGh RrerTie: otem. For

exampl%ok)ydﬁ%“tér@ Qhdyd6e SEAHBRGR bNRALEIbRNaMRYNGORE 8B ANEssOE-type
nbre requl atory sequences, operatively linked to the

specifiopeibnrgacifing franme, which allow for the transcription
of the openreading frame and/or translation of the
resultant transcript. The term "regul atory sequence"

Where " @k & r%s%oﬁ S EEHENC §edpabudiDa | ik iarrbiny s , cdpe1dsTDE, esiiable
reduces) the’expression (i.e., the transcription
promotarsdfoors. t ceanssiaet instideothosm agspeintede Wi nige tr@E geBe e or

it is r ink R a i70 YPheal hY o
GAL10 grard ey Trion Gt PR TP aTHR08, TRZITAPEIVEDES, & gones
for glRA1AdN9dd-BleRosphbe 8&iydt@Enses Serolihide, gyprveti dearlidigtase,

the choice of regulatory region will _ depend %on.the
phosphiofiietolimdsee x priesss| dhosalee nisOMEFasgx afpPw Og]ﬂlﬁ t ePSSMFHAF

be constituti.ve or.induci bl e an e - Or
glucok{niagegugc_-r.p% &fg : 1p grog}o%ﬁ,o na_—rélg{ef% ;@}étopvﬁlge?ééﬁ%%eg the PRBI
promofeX PthE SAR AN pff$dt@Mthe GIEDS tprorBotel) &gl Seletth aramytessinvolving

cerevisiae, suitable pronmoters for cer e\{l si ae | ncl l%de
hybrids o6 perta o Gt ireguiadony 1eHIONR SVIPGRATH §f e, Teghliqtoryy reglons of other

promoters or with upstream activation sites (e.g. the promoter of EP-A-258 067).

Suitable transcription termination signals are well known in the art. Where the host cell
is eukaryotic, the transcription termination signal is preferably derived from the 3'
flanking sequence of a eukaryotic gene, which contains proper signals for transcription
termination and polyadenylation. Suitable 3' flanking sequences may, for example, be
those of the gene naturally linked to the expression control sequence used, i.e. may

correspond to the promoter. Alternatively, they may be different. In that case, and where
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GAL| O gene TEFI , TEF2, PYKI, PMAI, Cyd, 5;05 T
hosph

ADH , Al t he genes for gl yceral dehyde- ate

wdemsteogenase, hexoki nase, pyruvat e decar boxyPasa&B2004/005435

phosphof ruct oki nase, triose phosphate isonerase
the hogthsphegiupnseaablyofieraseisiag) trnkiwateningtiomsigngl P&cherS

_pheronone - i ng_factor pheronone, the PRBI
CW@V”EWéHQ?%ﬂﬁuﬁﬁég%gngﬁ e@?ﬁ”?ﬁgg%ﬁﬁ' promot er, and
hybrid pronmoters involving hybrids of parts of 5
regul atory regions with parts of 5 regulaiory r%%%ons
It may bF betdfeial forche peersoter and epenuisading dimece] tha npigFPlegats gene,

.0, the.pronpter of - A- 258 . ' I
such ot Sigters Bl RnOTPEHT R A (&1 By erT R Traton
sequentdd®o@hdt. thYBisribtiéh t@Sinaci6h lseduenedskae Yomtied botthepstream and

transcription termnation signal .is preferably der1¥.edl
dovmstiqapmof the pBMatPrAN eRFTEEBA SRS I ORK G BFEYTHE tBiEPIona

whi ch cont ai ns. proper si | s for.t R ON
rﬁﬂ4hﬁ§%ﬁﬁﬁ8@?§ (%%ﬁgﬁ% ?%Sé%%ggﬁi%ﬁgkééﬁga Iékgﬁ'flanking

sequences may, for exanple, be those of the gene

naturally linked to the expression control sg&ue ce
Tn one gdddinient theiayowed resypT TCEUENFES Bt Bifse &ych as Saccharomyces
~ Alternativel h dif fe Bithatecasge PrB;
cerevisigee aeiHach 8 ﬂFé:§%§g§%tgg%ré$%F%ﬁ?%ﬂg?ycere€isiag,
promottﬁgarzés ttC Ht ef MM atsil 088G griak winsthiptidh terminatdrs ipsas@dbly, the

G, or PXl_ _genes are eferred. It may be
termindgensdrn Spedharayycehd Do AD1EE tdﬁg'ﬂ) o%)e%%r eading frane of
t he heterol ogous gene, such as the those of the
chaperone PDII, to be flanked by transcription
It mayt BE WeReldiafos eiguentesding repian tohincorparse miqye itben one DNA

term nation sequences are |ocate t st and
B AU < Tt B F S e LR
mmmucngé idqgah%lﬁt?on‘ar evahroERNSE N hEY hemal the gasthichso8glkldnzhed, non-

ouring genes, such as 2nmm genes, and Vi ce versa.
naturall fasiom erogsiino dilweranslatibe stba vodoed Adeigprefemed; Rretpabhn ¢ least
in yeast, such as Saccha&onyces cerevisiae, include: a
two traga@lgéqn HPRFAIORS AERYIPYRE Sacchar omyces cerevi si ae PRB
pronoter), as taught in EP 431 880; and a

transcription termnator, preferably the term nator ,
The tefm divpSably Hinked creduior] within dtst magHRe ikt prregpiaisy; sequence 1s
.. may be. beneficial for.th - codi i 0 with
post B SR S b B SE 8 (AR it o opn
readind HARS! B4t RABks BleoRgGIAMON reSHIC b asertAdefftidGnothe UG réading
order to mirnise translational read;thr EFH?Q& t hus
frame av o5 dntenfied prasgait (1K 8fregiaingateon nQﬁ?ﬁag’;{ inkeq” {; 4}, open
inD5OkE 0B ddiRa a9t h % BMIeteRiREnce
readmgfrgfng H%\B?Sﬁl&gfl 1_{1 gg%{ 9*\%9 Mhat'the ré‘g%gé%&yli]@éo c
transcription and/or translation of the open reading frame in the intended manner, under

conditions compatible with the regulatory sequence.

Where the polynucleotide sequence insertion as defined by the first, second or third
aspects of the present invention includes an open reading frame that encodes a protein,

then it may be advantageous for the encoded protein to be secreted. In that case, a




two transl gtion stop codons are incorporat{‘; ‘ I%éﬁut[“e/r”wo 5435

' "operably nked" includes within its nea g that a
woegsloatayy sequence i s positioned within any PCT/GB2004/005435
non-codi ng region such that it forns a relationship
sequen¥é ehccding pescretadiladef sementehaty fer mctsled he thegoémtendng
region to exert an effect on the open reading frane in
frame.j ts jntended manner. Thus a regul atory region
"operably linked" to an open reading frane is
positioned in such a way that the regulatory region is
For prabhaiotoofi pfoteaien e etikapieles ispiciesnsughdsoiher yeasts| aaqca agtyces
.the gpen reading frane in.the intended.. ek, .1k ”
s corevisgimdi PG GHBAE P o (K e PG B F YREC b Qlrors
lmown\é}@ﬁ{eﬁ sEin\._%nQé%' WPk e8ds eors GERISNES eviRize lakidophoash-deti pretdin
y e r

irst, second or third aspects_of_ the presept.
(Pho5ri)iiseeriR 306 4H) the dzvertascapeifity SagEmdSse Jpeh ehalt Fl@ﬁgbgfééme»

o, BRLEE Nl 1Dy ol BEANETARA0 [h: L c05adses)

Additise9difgded sqRefi@si oml 8rdsr caeduenaratingy feri aiphaitiggotein
in e open readi ng franme. For production rotei.nil§
10 (MFo-lhaslfanyibe hgmepdrioswms dah hymap eruypalopan hPGHRFR dave

ce i Sla Zyqgosacchar A ' . .
veon oL AR PSR SALPL RS, BRAhCRy LUNOMGTKE Sereing
uman BSUHEE TS ©0/01083 tdiR1Bes GEfgMnSbRhadITth-phash st adeader

proteln (Pho5p) (see EP 366 400), the invertase
sequenpevéiich {dSanagiouglyaed@es the mpdugtion (of ggoytasinatingdragpzeyt of

1219-1224). and. heat - sho tein-150 e
umanAg9gBR 395 10 TR N PR o AR Ry (e fepural

15 transfeRin Q%Id%v 'séchéﬁ TR Ge fR&d & dathgcletiphobPirmnsdvhia- ant) other

and ‘fromthe %unan l ysozyme and human serum al bumi n
heterolotSf) prpteatsei n have been used, the latter having been

used especially, although not exclusively, for

secreting human al bum n. WO 90/ 01063 di scl oses a
Alternfith@i@ thddncbdid fYbRin ha@béind®éellader sequences, which

advant ageously reduces the production of a

contami nating fragnent of human albumin relative to

t he.use of t.he -1 d Lot
0 ons S BbhFal I, R0 AEMRE Seal i &t
by thedfifs€ Ghcsi@CHathir@nspéctd bR, @esent imedtiat etudeetieralengoading
proteins. Alternatively, the encoded prot

[ b
frame | qomraisiwig| @1 wAvencA Bak cppdes rd 83 St he nlef{, r"]lagt%?éreé’g‘ffemd
embo u'ﬁgntf’%{ YOuF 5O tp'o%u%l%gff&@ CEleRSe idsbARNAS defidddeHy the first,

second or third aspects of the present invention includes an open reading frame

25 comprising a sequence that encodes a yeast protein from the same host from which the

2pm-like plasmid is derived.

In another preferred embodiment, at least one polynucleotide sequence insertion as
defined by the first, second or third aspects of the present invention includes an open
30  reading frame comprising a sequence that encodes a protein involved in protein folding,
or which has chaperone activity or is involved in the unfolded protein response (Stanford

Genome Database (SGD), http::/db.yeastgenome.org). Preferred proteins may be
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PCT/GB 200
by the fira, second or third aspects of t preseB $/005435

. i nvention cl udes an open readi ng frane rising a
weeqi®actadt hat encodes a yeast protein. | n anoPOEIGB2004/005435
preferred enbodi nent, at |east one pol ynucl eoti de
selecte&dfmﬁl}ﬁ@tenﬂsmoﬁed)r’myaféﬂdé,f Cada, B IBheGi4 stCT5ecoht oF 17,

cors RS BRSPS BT SR P 85 gy

HSP263 H’SP@QSHSP-I OtRLPsd, EEP7) hHSP@QTE]BMﬁtM’DU@ m\m;:Mﬂmze MPD2,
[ike plasnmidis derived. hi anot her preferr

PDII, Eﬁﬂddﬁﬁé‘ﬁm}’ﬂt ATEASATGHS, 185@ 86t ¢ ilel.<defife r%”éi/ HSC82,

a b t h
5 Mkz,ﬁgf CRy. Megﬁ Jg@gét }E% VAR f?f%gﬂg gﬁﬁé p%s;]cdz SSE2,
S7z1, Kesdi ogafI mmmmsmza }Slmlehﬁlél tahdt Haodes &uncated
roteln i nvol ved in rotelnfoldln g%hhas
1ntron1@9;sdf§fé¢bh‘éaﬂa@tei1\ﬁ ey 20013, AP liad BrKjied- crons, [}R ded
prote| n response (St anford Genonme Dat abase (SQD),

http:://db.yeastgenone.org). Preferred proteins my
A pref@@@cﬁbl%@dlﬁ(ﬂn\foﬂﬂﬂ] mrmbmmnfod}img;dﬁcprbgmmml ch@@Fone @givdty or a
CCT4, CCT5 CCIe, CCT7, CCT8, CPR3, CPR6, ERd,
10 proteinduplyedprthe upiolded PrSEP apSPRRISIDAY REP104, HSP26, HSP30,
HSP42, HSP60, HSP78, HSP82, JEM , WMDJI, MDJ2, MPD,
MPD2, PDU, PFDI, ABC, APJI, ATPI |, ATPl12, BTTI, )
. GDE&f shddNShroteGPRG¢ch ﬁéPR'protHS@Qt is KARZmbeHS the Mspf(Q family of
eI e uding SR DR OSSN DI TSR ppeoded
teh 7 Har lldfe&}l havak KQﬂ@ﬂbe@tof the
B Go L Eﬁviﬁ?énﬁfdhﬁy?fisf‘s%g 2069). A
15 ISP % faedlyp motaepmteumtmlt ved mﬂnbﬂ’roqfeﬁhn Hop ﬁlglﬂYo@r PrOtemS

pr ot e h chaperone, act y [
ilﬁv‘ilﬁg%ftg‘?]ﬁéﬁo %’t‘)& (- ﬁ?ﬁ@ngﬁ L Jnﬁ%at s kﬂ‘e
j S ag rotelnthat |sarrerrber of the
ﬁgg{?gi a%#)%hgf pré)?el ns (including Kar2p, SSA and SSB
proteins, for exan‘pl e prote| ns encoded by SSAl, SSA2,
SSA3 Ad, SSBI B2 oteln [ /
« Grooki PO RGPy B e SRR or DD £ RepR T e
t 24 FahiBEs B ® oy (Bteinbeh‘?d’r example the
20 tﬂ@dlﬁ” |§Infb@@[1 'S T p) h?ﬁg%ﬁduﬁgjompﬁ and DNAJ- T ke
d{any@msnbga@rot@ewn@dewwf@ﬂ a protein that is a

menber of the karyopherin/inportin famly of proteins,
such as the al pha or beta famlies of

o karyophardk i 4 HRAMYel Br BRI, fddly @xafibdEby Bgelmqvist ef al,
2002, Genome Biology, 3(6), research0027.1-0027.16, such as Orm2p.

. a protein that is naturally located in the endoplasmic reticulum or elsewhere in the
secretory pathway, such as the golgi. For example, a protein that naturally acts in

the lumen of the endoplasmic reticulum (ER), particularly in secretory cells, such

as PDI
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karyopheri g beta protein encoded by PSEl; &%F@t%ﬂ%/ 005435

that is a nber of the ORMDL famly desc d by
wolaisrgriist et al, 2002, Genone Biol ogy, 3(6), PCT/GB2004/005435
research. 0027. 1- 0027. 16, such as O n2p. a protein

ta*}ﬁ‘&teir?’thﬁﬁis W tdnkemdek gdoteih drthoreddo p]heaER] suchesiacubmber
or el sewhere in the secretory path

a
g)éttlgq ORMEPL é@%ﬁ%ﬂ%501lhedpbﬁéﬁé?lﬁqu’ﬁéfly\%\a/\?9$ |SVJx7 “a@{% Sxqpple,
gnen of the endoplasmc reticulum (ER),
uIarIy in secretory cells, such as PDI a protein
that is a transnenbrane protein anchored in the ER,
such as a nenber of the ORVDL descr .
v isi 16t 2 Tafbe S209, SSHbFabe (PRI BELET hoT gy S, ond
l ugk4asstAze skap 7S5B1
g#%{BFﬁggiinc ucﬁﬁépﬁgﬁﬁﬁémﬁégg%gﬁggglEEA for exanple
phOtSEBRs encoded by SSAJ, SSA2, SSA3, SSA4, SSBl and
SSB2; a protein that acts in the nucleus, the nuclear
envelope and/or the cytoplasm such as Pselp; a
rf)t%t{]thtaﬂfctts ﬁlg}bfﬁﬁ%ﬁs' Bl rluBlehn@véipRiahiiby tHRfcytdpasm, such
or an essential karyopherin protein,
Sﬂ@%enﬁ Pselp; a protein that is involved in
sul phydryl oxidation or disul phide bond formation,
breakage or isonerization, or a protein that catal yses
t hl r%teng rL.hsalt' %s%%é&ﬁiai P ﬁ:ﬁc\hﬁﬁ% JrEAE LI NSich As PDAtRiaRSessential
uring the biosynthesis of secretory and
q&bbpﬁ&mi@@&hpmuﬂemdSphsuch as protein disul phide
i sonerases (e.g. Pdilp, Modlp), honol ogues (e.g.
Eugl p) and/or related proteins (e.g. Mdd2p, Fnolp,
Ear Ologe)in thad 1stn95R/{e@ i E@l&)hﬂ/cﬁy] M@ﬁtY(ﬁ‘fjoﬂ ﬂ1s Eﬁfd@'%nd formation,
Pﬁ esi’'s, assenbly or di ng, such and Ssal p
abr@eﬂ@g@ bhisbharizaion s appmatm tnt p@ﬂyyemﬂncéﬁcsum%pvr%nge

fol ded, rather th
ﬁge?@ngﬁwréq%ﬁgse e e gy O OB R and. et
%égiﬁp ﬁ chélﬂg eéu@ﬁ e%nﬁx%@&ﬁi sl ,1505&%236:3 SeA3.PdBFAMpdlp),

protein that prevents ation of

a
etilonos (ns Sl el pHatcd prasr (o6 Mnd e Fardn. Broln)

a protein that is involved in protein synthesis, assembly or folding, such as PDI

and Ssalp;

a protein that binds preferentially or exclusively to unfolded, rather than mature
protein, such as the hsp70 proteins, including SSA and SSB proteins, for example

proteins encoded by SSA1, SSA42, SSA3, SSA4, SSBI and SSB2;

a protein that prevents aggregation of precursor proteins in the cytosol, such as the
hsp70 proteins, including SSA and SSB proteins, for example proteins encoded

by SSAI, SSA2, SSA3, SSA4, SSBI and SSB2;

a protein that binds to and stabilises damaged proteins, for example Ssalp;
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hsp70 proteans, including SSA and SSB prot gbht/GBJ004/ 005435
exanpl e pr i ns encoded by SSAI, SSA2, S , SSA4,

we3Bl5/0armd9 SSB2; a protein that binds to and spabidB2eE®05435

damaged proteins, for exanple Ssal p; 054355 a protein

that is involved in the unfol ded protein response or

provides far ingreased resi.stance t. : .

£ nvletnget o° RIS B CRhPRraor) TEPee (fosg Phifnds for
DL A8 R LS RABS 85 tsitehhyal dthehrentbl)tthes induce

%gﬁg%&ﬁg&des%rli Db el movi st et al 20

e pnoldddoroeiarmpanse. Gnelpp) 2 Bempehpidhe Q%UYE'%PQ% ARRly Geppribe

t he response ress (€. d, | " I ObediR idvakted i

by Hielgygvish éb%’fv gﬂ@i’ayﬁﬂ’/ao&orag}br %ﬁ(ﬁ%’ﬁ% or "y hvol ved

' & fr&dsdt Boummag);or the unfol ded protein

l}hre‘l'srgsr gfsle (g.rg.sqhgpl 04%1 Mijlp); a protein that is

i nvol ved in the nucl eocytoplasm c transport of

macr onol ecul es uch as_ Psel p; &9 ihbatved i tein

Aauoigebay 1l FP'&ﬁ%B%C %lfd%?ra%%%%flg{éu ess}algr o_sg the

@di&ihlg%d/eﬁﬂ%ﬁﬁﬂﬁdé@]}@ré@m@mmmg&@ tspEHp, Mgk on

sequénces and nucl ear export sequences and interacting

with the nucl ear pore conplex, such as Pselp; a

pr ot e| n that i b-l t i i Oleculesg
Carver e Ayt Snans Fud g g, e o Raon
g&&lcarsiﬁ%@gri n as described in EP 0 746 611 and Hillson
et al, 1984, Methods Enzynol., 107, 281-292, such as
PDI; a protein that has an acidic pi (for exanple,
4.0-4.5), such. as PDI r ' i AR naflear
ahgoin s R GRaplrt oot Rt

N i RalLyATR:d2hRBigh Gudedmailscaaind seqBetes mimd| nuclear export
peptide-bi'ndi ng domain, such as Ssal P 2R 9t eli n that
issquangrepnil dyieraghing yith BiedeleahROTe SERBIEs®E™ @& 5% Popr 3p,
Cpr6p); aproteinthat is a honol ogues of known
chaperones (e.g. Hspl O); a protein that is a
'y'r;}re&ﬁl%gtrig ableGh aperaneribengldapr SpvitE20aastRISA3E scrambled
p

Cinogudrmst pj fescaives Biee dmcrmat 11 F & Herid e BOGHe 1984
ChapEsORe b5t G073 deR:, Rl R)pDr;

a protein that has an acidic pl (for example, 4.0-4.5), such as PDI;

a protein that is a member of the Hsp70 family, and preferably possesses an N-

terminal ATP-binding domain and a C-terminal peptide-binding domain, such as

Ssalp.
a protein that is a peptidyl-prolyl cis-trans isomerases (e.g. Cpr3p, Cprép);
a protein that is a homologues of known chaperones (e.g. Hsp10p);

a protein that is a mitochondrial chaperone (e.g Cpr3p);
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a protein that has chaperone activator actiyity or
‘ chaper one ulatory activity (e.g. Ahalp, cl p,
weélehispp1719a protein that transiently binds to PCT/GB2004/005435
pol ypeptides in their immture formto cause proper
fol ding transportation and/or secretion, including

proteins required f.or efficient tr I Lon into the
. LRUEPE RS Cryé(tﬂ?%g&ﬁlﬁﬁi‘ lflécﬁef Cﬁ S Oﬁl)e%g% éﬁﬁg}?)ﬁ site of
action within the cell (e.g. Pselp); a protein that
is ainvolved in protein conplex assenpl ﬁ@gn&;or
. i blhess iRt asseabbyanéoged daperon (¢ LMD, - a
protein of the chaperonin T-conplex (e.g. Cct2p); or
5 a protein of the prefoldin conplex (e.g. Pfdlp). One
referr I Bt fitwvitdi sudhabedee repieogsactivity
¢ glﬂ_r)?t)gmo?lq%ﬁ%?ag efrg)t%eoar%n{\;/)%ﬁ ant ttsjherehg? havi ng an
el Atall priffacdbi Heltyp)t o catal yse the formation of
di sul phi de bonds within the [unen of the endopl asm c
reticulum (ER). By "PDI" we include any protein having
the abili VRt deetiddsbmniiet easennae tibam tty cause
¢ ggpé?t%&{h}%{ma%%nggﬁgﬁ%slg r}i}rﬂggn_ucl ease_as descri bed idwf
10 RfRr Féids]l tampdrisidn swhoreseczgtions gEAuding Rgigys required 1or

.. 107, 281-292.. P i n.-di:syl phi '
iegt%c)é%g éqqg%ﬁz@t% iR ?B}?dgg{a?%l%l:{a%%lgl?léizﬁe@% :ﬁsé Tipﬁ QUehS §ite of
%ﬁ&ﬂ@ﬂjﬁﬂ%& &tu_e(e%hp&g@;reacti ons, and is a nmjor

resident protein conmponent of the E R lunmen in
secretory cells. A body of evidence suggests that it

plays .a role in.secretor .0t e] ' IrSl/or 1ib
. Pt o84 TEndE HoRReg) EYMYEAElar dogome
t iS4 IPROT L Psdy, Wod1ept cross-linking studies in
15 Sa?%eéfﬁ(légeﬁggggdp% gr%e, 1g§8>7, Bi ochem stry, 26,
4179-82). The finding that m crosomal nenbranes

deficient.in PDI show a [ fhGn ct
o AEBEHHSPSRIBHEP D OP BP R Ay U SRS  or mat i on
(Bulleid and Freedman, 1988, Nature, 335, 649-51)
inplies that the enzyne functions as a catal yst of
. nagrotetn off therpelil die doompdexf(eenBidilBh dur i ng the
bi osynt hesis of secretory and cell surface proteins.
20 This role is consistent with what is known of the

One p%ﬁ%%ﬁﬁ?éhgp&éﬁ@is)ﬁrb&j@ﬂi@ﬂ@]ﬁiﬁb ¢smicnasei (PDJ) oi & fegnahtyorewariant

sul phi'de i nterchange react.ions | eadi t a_net, .
thereophotied m e valgtiiabiBity &t RialY Brine gqréucﬂgga @% g}suﬂ)?uglegbon%s Whin

i SO i zatiQn, .and. i ol ke ataliyaed bfein havin
the lupgp gf&‘ﬁ eaﬁ%p?q.sﬁgc f %%C:Erlaﬁ{}? g%ﬁgbf% a%{]i)%> e&%i sul phi eﬁb.onds ¢
the abilﬁ%ﬁ) o 6 aMAE elbynedledse detbaty, agambioRédofycemellpd ribonuclease

su

trat
25  as describe% irrl ]%Pe()s746 611 and Hillson ef al, 1984, Methods Enzymol.. 167, 281-292.

Protein disulphide isomerase is an enzyme which typically catalyzes thiol:disulphide
interchange reactions, and is a major resident protein component of the E.R. lumen in
secretory cells. A body of evidence suggests that it plays a role in secretory protein
30  biosynthesis (Freedman, 1984, T vends Biochem. Sci., 9, 438-41) and this is supported by

direct cross-linking studies in situ (Roth and Pierce, 1987, Biochemistry, 26, 4179-82).

The finding that microsomal membranes deficient in PDI show a specific defect in
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(Freedman ef al ., 1989, Biochem Soc. Synp. PCTE@B 2006/005435
167-192). F‘ al so functions as a chaper on.5| nce
wauo@Eve1®Dl | acki ng i sonmerase activity accel er BCE&B2004/005435
protein folding (Hayano et al, 1995, FEBS Letters, P1,
cotlanﬁﬁ@néll joteiR@Balphide, foﬁtldltphy(d}mllelcbmcﬁﬁﬁebdman n]dlSS Naz‘u;e 333
i de i soneri saéul on was reported

649- 51@rmfé#eﬁ>athatf thecenzgre nﬁl%’csei“h PSP 321G (T IRbidg fond
formatgw:?g&?g‘%;/ ﬂ%é‘rlggsgg?gls@\@f%&ﬁfm and 28f4urflee Bldbins. C@M role is

4100 The and am no aci d sequence
consistefit whe vérz ysrendven kfﬁhmnfzyme s estelyiic mml%171(‘%hﬁﬁ @ﬁ@lyzes

ot B S et i L, 3B BBt 85y

breakagtb@lr ﬁom&ltd@i%ﬁ el Al ty pida0K ERtal dﬁ@ p@cb’ceffrﬁ@ldﬁﬁﬁg?élﬁﬂhé fBrﬁfatmn of
action of the enzyne purified to honogeneity from

native rdisipliidarboniy én 4 Gridé g»htlefry ef raqiuceiggefd@led PEAtein prudistrates

(Freedljfl?l-liﬁgél-? ?éSQ Q%egd §J?}71p 1538%7 % ﬁgfnﬂ; &l %CﬁlB%tlons as a

chfclper&:?eg Biné3 Ofiytakt! AL [a@mng nidorriet28® rzﬁtimt}l 9RQ0elexhtes Bpmkem folding
Chem, 265, 9114-9120; Haw dns and Freedpman

(Haya@. Galeb?933 FEBﬁﬂgﬁe% §7?_5,3fg)5 51dy. tﬂ?éelﬁ%i’nﬁu }%@ré(il pxidation, not
chsulpl?l ggmerlgalﬂ!lon n%g r%p(gr'[‘gél t%) Go%ttﬁ? 8ﬂﬁc1 al Sufo trﬁo@f’ro 119§ﬁéLPph1de

ransl ocat e cel

Isomelé&hhﬂ’@&ewlﬂ@%ol@@dv et 70,2009 13.681d). ChPml, 27ag33) 34095-34100).
wel | - def.i ned catal ytic acti vi t%/ The _del etion ar

The DNAzwdiamine afid i rbrogenBisds beyiiiseyHalpagst (Scherens
et al, 18 Ul 5,50 ™ TIRG_ 1 han Pk a1 N\iAaP] 2081081-80] BP074661;

ér  words, the en ogenous PDI géne is an "essential”
EP029g7%e EPBE)D984§) arehithedeyis umndaaﬂngdnﬁonanmmﬁieumwhﬁmmﬁ@ctmn

of the GRIDCGR AN O AP BOFSST JRoke PRl A 3 o (et 1 g 080, 7
Mol. K341, 8l4p, 19%:‘71; FiethRd s, l%nwg@lzgzoé%a PRBLTRH2).-16196-9; Gilbert,

enzyne’ has al so been purified from wheat and romt he
1989, szglaen@m;aﬂﬂd&%nb@memndh@wm.amd(Pké@geenei%ﬂ J. Bigh@ hem., 265,

8,,63- | 9
o116 g RE s 0 35555, g, BT 22393 K, many
pro’temBTéx%‘f?(;}ﬁ3 NourBhop itlicdies -as GRstatord 48, rb‘@e&{ﬁ ﬂ;ﬂﬂé@,, asbeiﬁ'ﬂlly and
(Pi hl aj ani em et al, 1987,

EMBO J
translo@@mhvemeﬂnsecteﬂaaRoﬂmm d98%aFgikha?, ei91a¢01)s B&l ahas @nweﬂtﬁeéned
tal SF‘ kkonen et al, 1988, Biochem J., 256, 1005-1011).
catalyif At i ns from t hese vert ebrat especi es show a hi gh
degree .of sequence conservationthroughout and all show
several overall features first noted.in the rat_PDI

The delsgiqnenswcEaienef hierendagraguppb! gerein agoferesilisip dacprpduction
of an 1&%@% ﬁ{)}t.d?n LEQREAS SnPLROYE RS POTkbe isGRAMeBnfidYBehas

PDI is readily isolated from mammalian tissues and the homogeneous enzyme is a
homodimer (2x57 kD) with characteristically acidic pl (4.0-4.5) (Hillson er al, 1984,
Methods Enzymol., 107, 281-292). The enzyme has also been purified from wheat and
from the alga Chlamydomonas reinhardii (Kaska et al, 1990, Biochem. J., 268, 63-68),
rat (Edman er al, 1985, Nature, 317, 267-270), bovine (Yamauchi et al, 1987, Biochem.
Biophys. Res. Comm., 146, 1485-1492), human (Pihlajaniemi et al, 1987, EMBO J., 6,
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accessi on . CAA423730r BAA00723. It hasg
. : & . WSFMW/UUS&SS

foll ow ng uence of 522 am no aci ds: agavls
wogsalslbeasy f agqeavape dsavvkl atd sf neyi qshd | pCREBRAIW05435
61 cghcknmape yvkaaetlve knitlagi dc tenqdl cneh

643-9)niagf Behldend km@zdvma; Fairaﬂhawegnrmpaa and ghivk K§sudrkonen et al,
av vvadldf ail anet f VI \Y; k| d a natf m 181

1988, Biekhirhdy AenAG 1F§’F P IS RSPy 2

. 4 M1.e§1921 Bl Q;hb’\lvf ydgedlerall featu
hi hdgé‘eg%’f?&&}én@e éonrg mf v3| ?kf r 301 hagSnI nrrkeqel catres

first ndftqal mahdnmnPDéslebquygmi@Idnseea&ldell%ﬂ dgi. viteskai e sl vkdf | kgd
361 aspivksgei fenqgdssvfqg |vgknhdei v ndpkkdvl vl
5 yyapweghck rlaptyqgela 421 dtyanatsdv |iakl dhten

A yeagtV %%%ﬁgéfw Phhidk YREGKraks @avieas, POITUskidfbe #Bhd as Genbank
dvdg kal yeeagek aaeeadadae | adeedai hd el An

accessmhtr@r 2 A423PDI or SBA AN ESe ali 18 the eltPveBS cRavsagRof 522 amino
accessi onno. CAA38402. It has the foll ow ngsequenceof

acids: 530 ami noaci ds 1 nkfsagavls wssl||assv faggeavape
dsavvkl atd sfneyigshd Ivl aeffapw 61 cghcknrmpe

vkaaet | ve knitlagi dc tenqdl cneh ni p% sI ké E nS|
0 1 n fffga‘gﬂégﬁﬁ%éassfwgwﬁ%éa%e FEVAVVALY 8 § fugectreE
61 c@pbvgegKiytkaadt nat kysmat8d apkdifledydnivsaenadddhsdvnnsi

121 kg E%A ?%aﬂ?l@é’é@?%ﬁ&’i&%ﬁéﬁe@fkwp% gﬁJYd %Qi%natfysm

ndeeel ee tel akknr |_nmf
181 aygiraRric @fae@eidqgéﬁwﬁﬁéﬁn Fﬁ?‘f"é{ﬁlﬁ@fﬂad@%‘?w of d‘aﬂq" Py

241 f@@.@@é@l@l gevdsbubes katedstark déyikgd 86 kkaspmilvks geidarkigr
dSSVEG 4. k le cke rdh1aptyaeLa

15 301 rll%a}% fa%‘gltésﬁgwgg lélg?gc% %Q%/Af\ve éé’&’ %g;&?%% L agk
361 aw@ﬁmg&rr@ﬁa‘éﬁq élwkn&s;i”kéﬂ@%ﬂda 8% € }@/aﬁeﬂ%aptyqela

421 d@aﬁaaﬁﬁda&amea&adaefgarvde@dathd@bgg/lamsam@qamksldslfdfl

481 1} %ggecpt aefa[eft?/% %Qgea%aga@ ?&&%Qﬁc@%l and variants of

occurri ngP sequencesar e al so
|ncluded|n the present invention. A "variant”, in the

20 An alt?)ragtln{e Qeggéné:% g%]g %i%%%aaﬁ]r(ge&%g acce?supna 0. &Aoééldmrff has
the follo%ﬁ% tdoaBgcdehst kR, R1ds
substitutions, eitherconservativeor

non- conservati ve, provi dedt hat such changes result in a

1 mPfs%‘g%'rl% %%‘ﬂ%@a?%s'fgqcf%ﬂ?% EE%MBQ& s%% L 8q RZ Y BBt G
actrvity (type of specific _acti vi g o 4 .
61  cyEPmRRSt ABFdertyre %ﬂleﬁw ERNEHCREY ARIS Fhffardrnnst

25 121 dféﬁﬂrﬁiéﬁbhbqﬂmy}qsq pavavvadlp aylanetfvt pvivgsgkid adfnatfysm
181 ankhfndydf vsaenadddf klsiylpsam depvvyngkk adiadadvfe kwlgvealpy
241 fgeidgsvfa gyvesglplg ylfyndeeel eeykplftel akknrglmnf vsidarkfgr
301 hagnlnmkeq fplfaihdmt edlkyglpgl seeafdelsd kivleskaie slvkdflkgd
361 aspivksqgei fengdssvfq lvgknhdeiv ndpkkdvlvl yyapweghck rlaptygela

30 421 dtyanatsdv liakldhten dvrgvviegy ptivlypggk ksesvvyggs rsldslfdfi
481 kenghfdvdg kalyeeagek aaeceaeadae aecadadaela deedaihdel

Variants and fragments of the above PDI sequences, and variants of other naturally
occurring PDI sequences are also included in the present invention. A “variant”, in the
35  context of PDI, refers to a protein wherein at one or more positions there have been amino

acid insertions, deletions, or substitutions, either conservative or non-conservative, provided
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have not significantly been changed. "Si gni Q:Ta(rﬁa ;904/ 005435
‘ inthis con&xt means that one skilled in art
woaulstesay that the properties of the variant RET&B2004/005435
be different but woul d not be unobvi ous over the ones
that suli clidhgeiekngi iRal proedtwiose bByic propasies, fart dxample enzymatic activity
substitutions” |S|nte d conbi nati ons such as l,. ...
o e be r%?%macﬂ%gbm?n g rong, Plgyplicy)
y T tPh&@hethaeshe e
e ol by S50, ﬁ“ﬁ%ﬁiﬁﬁnm@%ﬂﬁ ARar e sled n
the artlvearld éa;ypthaﬂhel pro@srm,es Gf the Geiant My still s dlff&reglf bahwowHeot be
é& varl % %gl cal I has at | east 25% at | east
5 unobvig ﬁveéfheloé‘ﬁ%? B @fo? ast 70% preferably at |east
80% nore preferably at |east 90% even nore
preferably at |east 95% yet nore preferably at | east
By “ca@etyatinsstubgitatons alsl ipteaded eanshingns shobictfudslc B.i lepsnila,yMet;

Asp, (y%‘g’rt & &g“e%ép@ d%&%ntl yﬁ’eg]vﬁl‘:‘fa%lls’? \7\85(%:1')813 go s'g‘” ept | Preferred

conserPgive &lBdt A uu:mae%zummm T& Mt @lsp pPGhgrABAp GhﬁSSer Thr;
di scussed bel ow. Such variants may be natural or made

10 Lys, ArgiapgPhtnd yiret hods of protein engi neering and
site-directed nutagene3|s as are well known in the
art. A"fragment", in the context of PDI, refers to a

A “Var[dhﬁ’tt?plﬁaﬂlﬂ% at I&a@QS “net least G@veatpest 60% 08 attlbﬂt @O%apleferably
beeon del etions., Thus the fragnment (i npgese %
at least 80%gmopppreferpblu g lgpst §@%> VDR PYP %ﬂv 76 5090 Horeet more
0 =y, A f
prefera%%péft QQJSL?( 99 AndP 8768%%})19 e84 3515y, dRubiRe g’@eﬁ‘hty"@ the pol%fgepude

eferably up t even nore preferably up to
15 from whidh inrderipgdef erably up to 99% of the conpl ete sequence
of the full mature PDI protein. Particularly preferred
fragnents of PDI protein conprise one or nore whole

The pgl?g?tl Qlillcet RS ShdtRbe FE\QB e}b&ype'ﬁtlﬁésamnt)e Qete¥didedNbising

be a proteint when expreéssed
suitable @oopbien @mglrgms, ras alifeossed (b@lOIW Suchhvaaien’s mayependtyiaher made
, ment the del eti,on endogenousl|
using G060 P g el R PRe gl St ALy - £ G Well knoven in
20 theart€Xanple, be a naturally occurring honol og of PDI, such
as a honol og encoded by anot her organism such as
anot her yeastor other fungi, or another eukaryote such

« " hu n_or_ ot r
fra%rp & f%er}‘? ?gp e,rr%{’eti thglgo‘rt%ﬁ évhl%g%ug%ﬂA?l% or%m% positions
there Haﬁ@gé@ndeléﬁonél aﬂ“h\s’r?snﬂhe tthemenf mhg¢ompristnat most 5, 10, 20, 30, 40 or

50%, typically up to 60%, more typically up to 70%, preferably up to 80%, more preferably
25  up to 90%, even more preferably up to 95%, yet more preferably up to 99% of the complete
sequence of the full mature PDI protein. Particularly preferred fragments of PDI protein

comprise one or more whole domains of the desired protein.

A fragment or variant of PDI may be a protein that, when expressed recombinantly in a
30 host cell, such as S. cerevisiae, .can complement the deletion of the endogenously
encoded PDI gene in the host cell and may, for example, be a naturally occurring

homolog of PDI, such as a homolog encoded by another organism, such as another yeast
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DT A0
equi val ent ghaperone-like activity. SSAl, "é”g’if(ﬁog\wﬁ/ 005435 :
as YGL0O, i@l ocated on chronosone | of thi '
woenoixesilgegenone and is 1.93-kbp in size. OnePCT/GB2004/005435
publ i shed protein sequence of SSAl is as follows:

or othelvﬁ!ﬁfﬁt! ‘il\/ﬁlr s GREY SEMARTANIR\Dlal ANDQENRTHER SENAFTDT &Rl GRNKDY

aplantPaNTVFDAKRLl CRNFNDPEVQADMKHFPFKLI DVDGKPQ QVEFKGETKNFTP
EQ SSM

VLGKI\/KETAESYLGAKVNDAVVTVPAYFNDSQ?QATKDAGT | AGLNVLRI | NEP
AnothéFAMAFofred chaperone is SSA1 or a fragment or variant thereof havmg an

equwa%DKKwEE 2 FDL @NQ?&‘E/ LE g@ﬁ@%\/%—rﬁBﬁL GHEERR on

Cmom%%?éé%%@ﬁ?ﬁ A%%Ik%dgglzﬁu}%ss%l PKVOKLVTDYFNGK

One pibE AR CHAYRAL L TRRERBTQRCHLRVAPL SLGl ETAGGUMIKLI PRN
KFEI FSTYADNQPGVLI QVFEGERAKTKDNNLLGKFELSG PPAPRGVPQ EVT

FDVDSN
A PRRIKEIRIS SRETSPERA ARAEREREEDEKESORI A

MSKAVGZDL:

psNTv IS RR A S KN MK SEAGDK b QAPKIINY TG TN FT PEQI SSM

e R R e Bk s s pnzasar

YGLDKYSHBE S ETLEHT ARy S & GLERE BTGP ST I GEERg DNRLVNHFTO
srrriiEbL O rAlieughirh vkl lsber@ppr aciiat entrbas 1 hersequence

di
S oD R P R R AR o e e ohr kROt dRer e an
NPDEAVAHEPAVARAL L THDEE @iﬂ@pb@d@@PLSLGIETAGGVMTKLI PRNSTISTK
KFET Fﬁ%@%@%@%ﬁﬂﬁ%&%ﬁ%&@%ﬁﬁﬁﬁﬁ TGCTCAC

LT S T IR P BRI R R R ST ocaTcT

sIAYSTRNTGIHACDKLEQADKDTVTKKAEETI SWLDSNTTASKEEFDDKLKELQDIANP

IMSKL%&%@%@@%&%EE%E%@&T@T GCTAAGAATCAAGCTGCT

CCTTCGAATACCGT TTTCGACGCTAAGCGT TTGATCGGTAGAAACT TCAACGAC

A publ@@é@e&lin sequence for SSA1 is as follows, although it will be appreciated that
GG(%; GACATGAAGCACTTCCCATTCAAGT TGATCGATGTTGACGGT fo
the seq@m@mn A ropiEriron deer TR A IS AR QRGBT AL AR ARk eotide

o NI TN, e

GTCGTCACTGTCCCAGCTTACTTCAACGATTCTCAAAGACAAGCTACCAAGGAT
ATGTCWWTW%%%&W?WRM@C

AATCATSETEEIGACATTATTGCCAACGATCAAGGTAACAGAACCACTCCATCTTTTGTC
GCTTT%E¥%MW%M?@%TEWHT%
COTTCGAATACCGTTTTCGACGCTAAGCCTTTGATCGGTAGAAACTTCAACGACCCAGAA
GTGCAGECTGACATGAAGCACTTCCCATTCAAGT TGATCGATGTTGACGGTAAGCCTCAA

ATTCAAGTTGAATTTAAGGGTGARACCAAGAARCTTTACCCCAGAACARATCTCCTCCATG
GTCTTGGETAAGATGAAGGAAACTGCCGAATCTTACTTGGGAGCCAAGGTCAATGACGCT
GTCGTCACTGTCCCAGCTTACTTCAACGATTCTCAARAGACAAGCTACCAAGGATGCTGGT
ACCATTGCTGGTTTGAATGTCTTGCGTATTATTARCGAACCTACCGCCGCTGCCATTGCT
TACGGTTTGGACAAGAAGCGTAAGGAAGAACACGTCTIGATTTTCGACTTGGGTGGTGGT
ACTTTCGATGTCTCTTTGTTGTTCATTGARGACGGTATCTTTGAAGTTAAGGCCACCGCT

GGTGACACCCATTTGGGTGGTGAAGATTTTGACAACAGATTGGTCAACCACTTCATCCAA
o]
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. ACTTTCGATGT sl' CTTTGITGITCATTGAAGACGGTATCT TT%AG‘F 'F:EAG(.%C/ 0o 5435
ACCGCCT
WOAIGACHTCCAT TTGGGT GGTGAAGATTTTGACAACAGAT TGGT CAATGARRI0HD05435
ATCCAAGAATTCAAGAGAAAGAACAAGAAGGACT TGTCTACCAACCAAAGAGCT
canTTCRRCAGAACAT FAGAAGCACTTGTCTACCAACCAAAGAGCTTTGAGAAGATTA

sannc R e AU A S LR B ARET TR

ATTCAQICT ATCCATAPFCTATSCRTEX A PCACCACAECCABRTPFEERA <78
canTTAATJGRCH T TCAGT G TCAGCATCTACT ICEEEACOCAGIERGALT

5 GCT@%W&%?%W?&%%@%%%A@WT
CCARAGET TS AR E AT E AR ECETAAGEIACCAAACAG

ancce G AT G CTGTTGCTTACGGTGCTGCTGTTCAAGCTGCTATTTTGACTGGTGAC

cannc A BATCAG TG AT TACRT AT CCTGT T ANGET GETAT TTGACT S

GARACTGAATEERC A RCATT AR FC T A P SIS A S T ORI TATCCTTG

10 ancTTCEREATIr TeAAGFELACT EGEGT CTAARCANGT T CAT TCOMACART
CTCTACCATTT

A AR T R TR R SRR S AT RS I E TTcmaGTC

ATTCCACTECCTCCAAGAGGTGTCCCACARATTGAAGTCACTTTCGATGTCGACTCTAAC

seTaT TS GAMNGACERAACAEAACENCAALARCE T R ECEEAACT TCGAATTG
AGTGGT ATTCCACCAGCT

R RS EACANT T ARG AL AT CPOLRETE A ™

(CEROEER TTGCTTCCAAGAACCARTTGGAA
TCCAT’I%M%- Q_@EW&E@CAAATTGGAACAAGCT
GACAA%&CACCGTCACCAAGAAGGCTGAAGAGACE %T‘TT T%T%%@A&%’EK%T GAAGCCG

ACTGCIRECEANEES

ATCAT%mg¥%WEJM%EEE@@GGTGCTCCA
GGTGACAAAT TGGAACAA

20 GoCee TR ARSOACA T CACCAA GRS ERMRERE o TeRAGRA
cTTGATTERCT TGGT TAGACAGCAACACC ACTGCCAGCAAGGAAGAATTCGATGACA
GITGAAGGAGI TGCAAGACATTGCCA CCCA

ATCATGTCTAAGT TGTACCAAGCT GGT GGT GCTCCAGGT.GGCECTGCAGGTGGT
The prmlp belongs to the Hsp70 famﬂy of proteins and is resident in the cytosol.

Hsp705RATAR %C%%GGT?%TW otein §%%%T%§%C%% ¢in

25  synthedisPAflehBR hid %Idﬁfg@trﬁtdismragﬁdranﬁocfmndﬁhpollypeﬁth]es to various
‘ cytosol. Hsp70s possess the ability

f
intraceHuleh acaibense Aripreserdomet prpiain éggregﬁfaﬁ rﬁ %ﬁr SoRig, 1994, Eur
J. Bzoqcl%é; I 9.? oh -%gﬁslgwgéeﬁgg aleolglghl?fgcong'&géc??o%ssmg an N terminal

rans ypept s"to various I ntracellular
ATP-bllIQEI@g iensin satd C-esnolind ipeptidfbipding eiomaagy gHe/t meteins interact

o e S e, Tosh, G 08 ochen ol i e o

30 peptldé\é- %?rﬂgp@@l proteins is an ATP-dependent process and accompanied by a

15

conformational change in the hsp70 (Becker & Craig, 1994, supra).

Cytosolic hsp70 proteins are particularly involved in the synthesis, folding and secretion
of proteins (Becker & Craig, 1994, supra). In S. cerevisiae cytosolic hsp70 proteins have
35  been divided into two groups; SSA (SSA 1-4) and SSB (SSB 1 and 2) proteins, which are

functionally distinct from each other. The SSA family is essential in that at least one




ATP- bi ndi ngdomai n and a C-term nal peptldesﬁb&"i'jé58 2006/005435
‘ domai n. Hs proteins interact wwth the p i de
woaaiswerm9 of , mai nly unfol ded, proteins. The bPadiGBg004/005435
and rel ease of peptides by hsp70 proteins is an

protemo‘ftp%rg fnuﬁ’tr BCESNeah GnhAseHBaANeslliby(Becker & Craig, 1994,
or ma |onaI change in the hsp70 (Becker & Crai

supra)l qgﬁpscém;hsla'jo Pfgﬁlfﬁsb)nd oreferpridelbr it Hidedand not maturg proteins.
This :éetfsésf f.fagﬁ ! %7 }I%r?}\ge?né\‘cﬁ ag%re E,Etg()rnséf'é?e%ﬁfsﬁr Efogéiﬁié r‘%, ?rﬂsgﬂalmng

them 1|nrh113mf§1€é&h’tb@| fr ¢y beigg lakenitsal ﬁlt@frmtmmoiscuﬂmmm@ws in the

di vi ded into two groups; SSA(SSA14I% fl gﬁlg ‘i@“%ﬁ"
5 cytoschrrehdfry feeibteding stheitiranglos®iéor i RTIBRaP e§t efers aig,
each otagr d
e
mamtéﬁéhdiﬁ aifn peelutsorsi @l ItianylocBeomk ento&ﬂ@r andopldspgd, regigpiua) . and

sitoc kR G64m &L P bt Borbrsds B U s Lapoe A5 gosuwan
et al. tZBG?/ ﬁB?Me@EeiﬁrﬁSa(ggrﬁgme@) @fsa]@'l%,%éépﬁoﬂﬁp&)%lﬂ@ dalﬁk(ged

IMtaining themin an unfolded state prior to bei
10 protemsmfhhﬁdglmem imulat petially ubiafoldedfiirex agd jalopirg gy g or

nd/ or faci ating thejr translacati ry
dearadiganerpeS Ptk er Cuier o, SE88. R 8t R0y h ol L Gt o1
7ygzgre particularly involved in post-translationa

i ogenesi s and mai ntenance of precursors for

transl ocation into the endoplasmc reticulum and

el R g AT Dbl R e i
15 the cogt@ﬁtrﬁf SRAG, £e8s toDiftefObing 58 sdquehasf bebe SSAdvethérahan for at

bi nd danaged proteins, stabilising themin a pa
one ounimoted @asifesnivaee Hicroviang heeh otEiAgadd 8 %’éat‘f Lﬁ‘ﬂo?% or

substltll_lﬁc A Ehg;hBe C(g(r%érézghxgél r?)n- éggef‘%ﬁg %r%lﬁrtﬁgt%tﬁgh&%% ges result in a

proteif fﬂﬂﬁe aSicOprofihts, abe eatumplei acdytmed activithéype edeatd specific

i nvention. A "variant e Co SSAI

activity PP R, HEDITHG & REbHOREE BF N VL TSEAP: HEREEnty

20  been c%xgt?o[%df %%ﬁﬁcaﬁﬂg AniIRbfeRARbdrk ‘ﬂﬁt% oMO&NR AN BIQrhRMd say that
een am acid insertions, deletions, or

the propeiddsiof el varisyt redyt srmﬂrbeahffstenhﬂaxt lwwalchtot be unobvious over the ones
ngon- conservative, provided that such changes result in

of the gugingh¥Pmhose basi c properties, for exanpl e
enzymatic activity (type of and specific activity),
thernostability, activity in a certain pHrange

By “comratiabsibistiylionsive m’ﬁ@tdeéucgmbma@@mﬂ jugh pe &8l dki:aiﬁg@,dAla Met;

25 ASP»?&%'A%QfI an@ﬁuﬂhrs @ﬁkﬁ §%§§§rop %@Pﬁ%%g?feT&#'kﬁééhed

conseM@fivefithstaonstihtlhdd e1di AThevantlled Weuwas, @lmoAs)eGin; Ser, Thr;
unobvi ous over the ones

Lys, Arg; and Phe, Tyr.

A “variant” of SSA1 typically has at least 25%, at least 50%, at least 60% or at least 70%,
30  preferably at least 80%, more preferably at least 90%, even more preferably at least 95%,
yet more preferably at least 99%, most preferably at least 99.5% sequence identity to the

sequence of native SSA1.
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30

of the origjnal protein. By "conservative JLCT/GB 2004/ g
substituti " is intended conbi nati ons su as Val 5

05435

weéleposloewr19 Al a, Met; Asp, GAu; Asn, A n; Ser, TRCT/GB2§04/005435

Al a; Lys, Arg, His; and Phe, Tyr, Trp. Preferred
The pe%@@ﬁ'te Eé@%hééel&ﬁﬁﬁft bt Nisvd @61}%9@1@ ymayAIba deéaimindde using
G u; Asn, dn; Ser , and Phe,
sultabla”y:pmpmer\pafvgr@tnﬁ,"aSociIS@Smd byjpvc aﬁqc&; Ry Y b ptugel oy made
0%.. at_ | - 8006 ar SRS 0
using ﬂé? H’leg"a?é? é‘ﬁQ eI e %%?ﬁerf g‘%&; ﬁ%ydng{:te{i east e%eg s g{i&&%@;& o
the art. preferably at |east 95% yet nore preferably at | east
99% nost preferably at |east 99.5% sequence identity
to the sequence of native SSAl.The percent sequence
“fraéf]xggﬂtt" Ly %% SN0t WOAPOLYRERS 'a%&eﬂiah/avﬁ% e ts8q ¥ AL Ef native
I'Ng SUItab e conput er progra |scussed bel ow.
SSA1 ciheh thaarfbant smermaymbe puattions where threrd diavs beey delgtions. Thus the

e bR
typlcall 9{5‘3 7 A)’ fe@erﬁlﬂ? §PNb 3006, OmoRSPlefertisty fpS td @06, even more
e| n ng the sequence of native SSAl ot her than

preferabbr u@to @i% Yﬂt mmrc @repf@rgblm uprie e pbthe sempleteaseguense ot the full

mature gégz I@)%‘ %@ P %ﬁ;ng% a@,meéts '%Algﬁréﬁgn n&%ﬁn& one or

morev%lﬂé@&h&ﬁs@mhé&hsﬁ@ %ro@élﬁf erably up t0 80% nore
preferably up to 90% even nore preferably up to 95%

yet nore preferably up to 99% of the conpl ete sequence

f the fu
A ﬁagt%ﬁ@# 81;,6 ¥aé1(§m ot i;]imsai)%él aﬁgﬁﬁfﬁﬁ wih ek fidb Rl lré/combmanﬂy ina

e| n conprise one or

host c&B guaas & d:@fmflzﬁﬁe ofant b@nﬁleﬁ'len’e dhepreletom of Aht ragioperiously
or variant of i/ be a p rotemtha%
encodegl SBd sgape o cbRBoRa i iy {5 EXTBHIF; 6% achglly occurring

homolcgeg oW SSAlagsluc}? a0 aclgd%&g%‘;eﬂ:o&e'aebﬁ %@cﬁéroﬂ g%srhh @uoh as, another

genousl'y enco ene int st cel
yeast oﬂ‘&}therfﬁlﬁglﬁdmmlt}&,r eb@r&oﬂ&a‘ucﬂl a$ b hupex or Dillnlg\féh'tﬂbmt@g)r@fmmal
SSAI, such as a honol og encoded by anot her organi sm
orby agplghf- as anot her yeast or other fungi, or another
eukaryote such as a human or ot her vertebrate, or
animal or by a plant. Another preferred chaperone is
AnotheRSftlefepred ahfpcagueeintPSi] etar fragmenthereofntiheeaghaving equivalent

equi yal ent. chaperone-1li ke activit
chaperone 11Y<e act?vrcy P y:

PSE1, also known as KAP121, is an essential gene, located on chromosome X111,

A published protein sequence for the protein pselp is as follows:

MSALPEEVNRTLLOIVOAFASPDNQIRSVAEKALSEEWITENNIEYLLTFLAEQAAFSQOD
TTVAAL, SAVL,FRKLALKAPPSSKLMIMSKNITHIRKEVLAQIRSSLLKGFLSERADSIRH
KLSDAT ARCVQODDLPAWPELLQALIESLKSGNPNFRESSFRILTTVPYLITAVDINSILP
IFQSGETDASDNVKIAAVTAFVGY FKOLPKSEWSKLGILLPSLLNSLPRFLDDGKDDALA
SVFESL IELVELAPKLFKDMFDQIIQFTDMVIKNKDLEPPARTTALELLTVESENAPQMC
KSNONY GQTLVMVTLIMMTEVSIDDDDAAEWIESDDTDDEEEVTYDHARQALDRVALKLG
CEYLAA PLFQYLOOMITSTEWRERFAAMMALSSAAEGCADVLIGETIPKILDMVIPLINDP
37




B
PSEl , al so &own as KAP121, is an essenti al <=3'n[‘”g,’/GB 2004/005435
‘ | ocated on ronmosone Xl11. A published pr in
weeaqi@acadf or the protein pselp is as foll ows: PCT/GB2004/005435
MBALPEEVNRTLLQ VQAFASPDNQ RSVAEKALSEEW TENNI EYLLTFLAEQ
HPRVOAAFSQDE0I STDFSPFIQRTAHDRILPALI SKLTSECTSRVQTHARAALVNFSE

FASKD i%%éh?ﬁ%gﬁﬁ%%ﬁ&%@%% VRN A o REEN AR IRl L KGFL SER
NV LKV IS AN BB D AP K B E SR RSP RESSERP PARYPYLI TAVD

YLEQSWNSIArRPL.GDDFVPLLPIVIPPLLITAKATODVGLIEEEEAANFQQOYPDWDVVQV

o ST el

GATLIPLFFOMARRROIERBARTHRAL BT F PENEV Y INSLVNGIKY
Me DNCKSNONY X THCVAARL L b iRy Sk -DDEBAARW: ESHDTDDEEENVTYBHARQAL DR

SIMV%@@WW?%XIAF AL SSAAECCADVLT Gl PKI LD
FI PKVPEGINDPMHEREOVSCEN GO SRS PR ORFAHDRI Y PACP K LEEN
10 RS sTESKARSECTSRVIEGHAANN NNFRBEK T, PTITDKEAASFNYQFLSQLIENNS

e BB ERYLDSLL TNLLVLLCONCL YWOE QAL L AFIAAAKKF KYYDT

MEKVHNNAZKVNNKDNSVLKGKCVECATLI GFAVGKEKFHEHSQEL | SI LVALONSDI DE
DDALRS
YLEQSWSRI CRI LGDDFVPLLPI VI PPLLI TAKATQDVGLI EEEEAANFQQYPD

A publBbadvucleotide coding sequence of PSEL is as follows, although it will be

15 apprec%gk@lt '_geS\é%c?uDe@c/eSAclyag Le(?n%%-irijfeLdR%J:dAe\égr}éﬁEtg NGBLALESRPR bbtain
altema\@/}%Ngnll}é\E}leBMHME@%E%HMS%%%@EM&JWHNSL
MGDNCL SEDQLAAFTKGVSANLTDTYERMDRHGDGDEYNENI DEEEDFTDEDL

L
AT R MR TR B BT TIPS IS ovacear
TCCCCNSNRRACTEPRYIECE F BROARI FAGACCT CT TAGTGAAGRATGGATTACC
20  canraSM 1 GYCGARDXAPS I ARMGITRFT ATV MRERGESK FEN ccancaT

o[ ENATAALAKI L YAYNEN, EMYDTYTAMIEKTL BT TRKEAASFYGFLSQ

TCTTCRAAKCATSNIASANVRATIS VA AAARERSBICFERESIGS SS VR TIT EFT $8SDAMVAI FN
cannTRYPARE T MoYHIOWR AL c A rp el cs bethdauct ot gecadiarg

f PSEl i f ' i
smacr{fSIEE Sl A B AL LR LAY L b
25  CTACAHeUETeREACRSTURIARARACORE A COPA ATAT BAPEPNACRGEI TT

AGAATIPELRRL e s eaane s el ce BeRbenadthAcdeTiceahcca
r ot ei nproduct

AT T T T R R e S T T A AR AR AT T AR T AR A AT AT CAGATT GrocAGaCG
T CeTEITOET T TEECIGARAPGALC TCAGTGGTCCAAGTTAGGTATTTTATTA

ccanct NG E S GEAMIGHAGAASELT SR T ATTCAAAATRALEAC S GA ACA
TATTGAGTATCTITTTAACTTTTTITGGECTIG A GAT
30 TCAGTAW&W@@@A%W@%F&?%W& AAAAGCT

17 TcACOGATRAATACAATTCACTGATATGGTTATAARAAATAAGGATTTAGAACCTCCA
GCAAGARCCACAGCACTCGAACTGCTARCCGTTTTCAGCGAGAACGCTCCCCAAATGTGET
AAATCGAACCAGAATTACGGGCAAACTTTAGTGATGGTTACTTTAATCATGATGACGGAG'
GTATCCATAGATGATGATGATGCAGCAGAATGGATAGAATCTGACGATACCGATGATGAR
35 GAGGAAGTTACATATGACCACGCTCGTCAAGCTCTTGATCGTGTTGCTITARAGCTGGGET
GETGAATATTTGGCTGCACCATTGTTCCRAATATTTACAGCAAATGATCACATCAACCGAA

TGGAGAGAARGATTCGCGGCCATGATGGCACTTTCCTCTGCAGCTGAGGGTTGTGCTGAT
GTTCTGATCGGCCGAGATCCCARAAATCCTGGATATGGTAATTCCCCTCATCAACGATCCT

CATCCAAGAGTACAGTATGGATGTTGTAATGTTTTGGGTCAAATATCTACTGATTTTTCA
S
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TCTTCGAAGCT, TGATTATGTCCAAAAATATCACACATATTW%/ 005435

CITGCA C A TCTTCATTGTTAAA
WGBS T/TGT CGGAAAGAGCTGATTCA TTAGGCAC A A PCT/GB2004/005435
CTATCTGATGCTATTGCTGAGT GTGT TCAAGACGACT TACCAGCATGGCCAGAA
CCATTC]ST@CAAAGAAFTGCACACGATAGAATTTTGCCGGCTTTAATATCTAAACTAACG

TCAGAR AN AGAGE £ J- ARG ANGEEAAM dTERAGAGAATCC
AGA\ATTTTGA\CGA\CTGTACCTTATTTAATTACCG:TGFTG

TTCECTEATERABAET ISFETIRCEAP AT PR A T CAECT T TACT GRTGCA
TTATTACAGATAATETCAAT ATGETEAGT IACGECHATPFOGFBEGETARTT TAAGCA

GCTGM%%@%@%@%@EMNF&W&M%TTA
AGI TTACCAAGATTTTTAGATGATGGTA

AATGT TWTWTWATAATAG TCTTTTGARAAGGTAAATGTATGGAATGET
cenncTECAGTEETTCAAT CRTTAAT T GACE T COTCBAAT ECBCAGEMAACT ATTCAAG

T TAATAGA, TTGACTGATATCGY ATA
ATTIC T%@%&i@%%ﬁmﬁg%h@wdm cheleiien

T TG A R ST P O A A AL COCERR AT B TIC06TTG
rraccAAMICEAACCAGAATIACGEECAMACTREAC (A RCHTACIITAAT CATGATG

e Q0GAG, G AT AT AGAT AT GAT CATGCACCAGMTI AT AGA

CRGGGARATLISAGT F A T AT A A I P E S P CRA P EXFEE TS PIECT TTAAAG
crarT2CAKEST n I AT AT REECIECACOATT GITOEAGT TAAAGAAGTA

e A A TR AP LB oo Tar

GGAGCARCTTIART TCCTATTCTATTATCTTGT TTACTTGCAGCCACCGGTACTCARAAC
cacearet EEThEAE T CATAECGTAAETRACET CATCAAC

Ao A PR R R RSP R R A R RARERG T ACT GaT

ATGGGTERTARAGCATFCAT ARG CESCAT TTACTAAGGETGTCTCCGCC
ArCTT2EACEA L AGMICR I 666Ehd R hAAd ATCEASACEAM G AR TATART

e ACATCCACT A GAGT AR CLCACCOCAGOARETCTGTTA

TCTATCET QRCTT COARGEATAT FERTEACETFT AT RGEAT ATFEFAATRCACAAATTTA
TGGCCT£¥8§EACACAT TCCTTTTAGATAATGAACCAATTTTAGTCATTTTTGCATTA

oL A A COAACAMACT LT ACT ACACEACACCCT ACARCCATTGCA

TTTAT TCCABSACTAGGARNGATANNTT TATEZARCTAITFACCATASTIFAATGCCATTA

TCTTAT-£¥MT-‘E&G TGTTTGTGCCCRATACGCTCCATCTACATATGCTGACGTTTGCATA

CCGAC T%@I%-%%éIAC TT G%’%Aléé’ TGT C-Jr GAT T%E%ECATGCTCQAEJ ’ITGGAAG&-JE TGTATG

CGTTCIBCANEEEECATGECEITCCRGCUGTEGERAABEANAAATIAIEATAGACCACT CTCAA

AACATT%%@I%E &%M&EE%&%JFT‘&%%GTTACCAACAAMACT
ATCGATGAAGATGATGCGCCTCAGATCA

GACMA?A&W&@@A@&&R@%@?&@@RW&&%&?W?&MTTT@T
CCAATTEEETT GG ACCEAT BT TATATCCASTOCE U RAATATRC REETARG

MTGAM@EJ&MCGGTGATMGT TCAGTTAAAAAGTTG

TTGGGATTTTTGCCTTCTAGTGATGCTATGGCAATTTTCAATAGATATCCAGCTGATATT

ATGGAGRAAAGTACATAAATGGTTTGCATAA

The PSE1 gene is 3.25-kbp in size. Pselp is involved in the nucleocytoplasmic transport
of macromolecules (Seedorf & Silver, 1997, Proc. Natl. Acad. Sci. USA. 94, 8590-8595).
This process occurs via the nuclear pore complex (NPC) embedded in the nuclear

envelope and made up of nucleoporins (Ryan & Wente, 2000, Curr. Opin. Cell Biol. 12,
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ATTGAAGA GAAGAAGCAGCA TTTCC PET/GR 2904/ 005435
® CAATATCCAGHIN GGGATGT TGTTCAAGTT CAGGGAA '
WOCABATTECTATTCACACATCCGTCCTTGACGATAA GTATCAGCAST/BRAGA/005435
CTATTACAAAGCTATGOGACACT TTTAAGAGGCCAATTTGCTGTATATGTTAAA

361- 37 Elfeins possess specific sequences that contain the information required for

ATGGAAGAAATAGCTCTACCATCGCTTGACT TTTACCTACATGACGGTGT TCGT
nucleagoporanuclear localisation sequence (NLS) and export, nuclear export sequence

(NES) wp_ %’L\gfgt@éﬁ’ BLACT] %%CC@%IMS a

GGCATA AGCTTCGICTAA
karyophdrfdi AR GT GROISAACEAI ChRAEASecATAADBCAD into o and B

GTTTATCACAACT CGT TAGT GA TGGTATTAAAGT ('13
5 familieAT GE@TGREATST @nT SaMbieArangree factors that mediate the transport of

o AT AT I T S b

with mmg@_rr a@ﬁf{@ﬁmmmmmﬁrw&mmﬁva &
CGOGGOCGTTT T TTA
Wente AGAMF TTOAGAATIRRALCS W?é&@ggﬁd&%&%&f&?ﬁﬂm IW‘P@GTP

hydrol%%%ﬁg:g%@%md Cﬁ'lp rotein Ran (Seedorf & Silver, 1997,
10 supra) ACEERT AASAEGAAGANIIACA a karyopherin f. 14 karyopherm B proteins have

TTTATTCCAAAGGT TACCGAGT TTTCTCCT CGC%IA
been idepifiedrin S. cerevisiae, of Whl%%Ton?Aﬁr are essen%C%s 18 perhaps because

o O BRI T OIS T

al., 20@@@«%@%&% 2@6{1@1@6@@@6@»@@@@@@@@@@@&@&3@%& at the

d %%tﬁg‘ﬁucleus as part of its transport function (Seedorf & Silver, 1997,
15 moves&%ﬂCATTCAACTAT e D o AT ARTT G

supra) CEASIRT BTERGTSC HCAATOTIAT AMOTCOSUPGTATPGATIOAGTOXTAEAA al.
200, S it ARt B AR S AR AR e

Mos st er al., 2002, J. Biol. Chem. 277 (1), 862-868), and rlbosomal protems
( al?@%ATTTTTCCCI TCTAGTGATGCTATGGCAATTTTCAATAGATAT

prior (GABATRSTHEBATRA I CHRADAT APRTEHOTTEEAT AR SHérpaE It glsn énffdéates
20 the ex}?%%f’%@@‘gﬁ ﬁqne r&éll%ég 2%" 6% h?rrgrgslr 1(r)‘lzrcrgoé’lgcu es 1(n 4l RES

found &'Mﬁk—&&ﬁﬁg Fifr@fbmsl\laﬂhch éﬁﬁdtheS@NAUSé?foreQﬁ is 859086 Fmm the
TMs process occurs _via the nuclear pore conplex (NPC
nucleug (ﬂﬁ@d@t@éﬁ $idverh &9Nu ErBRerteh¢ell o p & Bt rf’gde up of
nucl eopori ns(Ryan & Wente, 2000, Curr. Opin. Cell
Biol. 12,361-371). Proteins possess specific sequences
As nuélb@dytapdasindd nrankport of anaradiokecules)is essenfigrfor proper progression

25  through the cell cycle, nuclear transport factors, such as pselp are novel candidate targets

for growth control (Seedorf & Silver, 1997, supra).\
Overexpression of Pselp (protein secretion enhancer) on a multicopy plasmid in S.

cerevisiae has also been shown to increase protein secretion levels of a repertoire of

30  Dbiologically active proteins (Chow et al., 1992; J. Cell. Sci. 101 (3), 709-719).
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nucl ear | t, nuclear |ocalisation sequer% ABB3004 /00543 5
‘ and export, ucI ear export sequence (KES) (WBnberton
weromlig174998, Curr. Opin. Cell Biol. 10, 392- 398)/GB2004/005435
Pselp is a karyopherin/inportin, a group of proteins,
VarianWing frafmeatstg @ Bdi aré died inupudedtin thee posknbirfventidni ek “variant”, in
Karyo herlns are soluble transport f cto

a
the condPRESE HHEIeFs 8 RSBBICH ToF iR PR Al %@sot%whan for at
r b [ g del
e o Y5435 A BHEDHo9800 LS Sl S s, o
substmstwps,&;lthﬁeasmxem’VMWeetr nah—cpnﬂa%a&ve,supv@;:d MC@cm@resuﬁ ina

ra Tra Iocatlon thro h. ucle
5 protein; 8 BERC YRS GRYLPE, TG SRt PRl R Shecific
actlvm? ell?ddggibﬂ PIALVRY h a B ﬁ%&ﬁﬁﬁef (p8I- NGy ha\iéﬂﬁ)z ,swmﬁcanﬂy

upra). p has been identified as a karyopherln
been cliatigkch f‘ngmﬁ@amﬂV Hinghisceites teave theeeve sidlastin theert wauld say that

the proBgElﬁsa?f thB é@l&%& 81MI Ibgal %?f?(rente})ru? V\%%Ifcﬁ ut ha lunopqh(!)&s dv% Hle ones

aryopherins may
Ofme&%ﬁpﬁp@%&npf a single macronol ecul e (Isoyana et al ,
2001, Biol. Chem 276 (24), 21863-21869). Pselp is
10 | ocalised to the nucl eus, at the nucl ear envel ope, and

By “ccilg%’élatﬁ%trstu%'stﬂut%gs& A k&g %&1 1@5{1}?{?{) Sdich -EF' A SHO 93! zi.la fMet

el n Nbves 1n an e nucl eus "as paft
Asp, GltS Ak, aBER®Bet, ThinaElyp IAlz( Seedout, &iSi dndePhe 189,7Trp. Preferred

supra) Pselp IS |nv | ved jn e_nucl ear ort
conseryatixm SERSH OB inclideofy : Yoy amilee Lo Asp S8 ﬁﬁ'a Ser, Thr;
2003, J. Biol. Chem 278 (50)
LW%A%%&%%ﬁgb}gg), hi st ones (Mdsammaparast et al., 2002, J.
15 Biol. Chem IIl (1), 862-868), and ri bosomnal proteins

. prior to their assenply into rib s, {Penherto
A “varlpt S50, DEGEHEGEE Tkl 8 nEdPRt S0 ReCERB0r N kA%
C 0 pedFstabliynd least 95%,
e QP SPUCEAS PO R it 500 S o mﬁ”ﬁch Coat
yet motdﬁpreﬁwbljaelt toagt 99%., mosixpeletably fitr loasttINe ‘ngeduenes identity to the
é orfggEﬁllver, 1997, Penberton et al., 1998,
Sequengy, e ucl eocyt opl asni ¢ transport of
20 wacronplecules is essential for proper progression
t hrough the cell cycle, nuclear transport factors,
The peoait wqueisss| psleatiey heivesen daied Palypeptides geey Heofelgrmimed using
ant r ol

su1tab1698¥18%t6¥ i)gosgf'r%tﬁg g%s&cbgéﬁsye%rbelé\gg%ucﬁ YRlifts \may be, natural S)r made

rotein secretion’enhance

using tRmathpaK &f 6L @Oﬁﬁtﬁﬂuﬂg il sﬁe diretey nfitgendsisasalrs el deown in
shown to increase protein secretion levels of a

the art.r epertoi re of biologically active proteins (Chow et
al, 1992; J. Cell. Sci. 101 (3), 709-719).Variants and
fragnents of PSEl are also included in the present

A “fragmsentihcthe cAntextaof BBEY,, refers to a protein having the sequence of native

PSE1 other than for at one or more positions where there have been deletions. Thus the
fragment may comprise at most 5, 10, 20, 30, 40 or 50%, typically up to 60%, more
typically up to 70%, preferably up to 80%, more preferably up to 90%, even more
30 preferably up to 95%, yet more preferably up to 99% of the complete sequence of the full
mature PSE1 protein. Particularly preferred fragments of PSE1 protein comprise one or

more whole domains of the desired protein.
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t he contexbcr)]f PSEl, refers to a protein h “ﬁgl%%émﬂé/n 05435 .
sequence o ative PSEl other than for at or nore

weoasistoeong where there have been am no aci d i NBETAGBANE/005435
del etions, or substitutions, either conservative or

A fraomexﬁl‘&%&@ﬁt\b@IPSEE md3f By Ia@ﬂ@teinhﬁht sitheh e&ﬁl&ﬁ@d&edc&ﬁbihﬁnﬂ}ﬂn a
protein whose basic properti for e

host ceéln;_syﬂhﬁ“» & SEOIYIG A FPBPISHCH es%’ié%tﬂqq of g’gt adogspous PSEL
| t | o

o o IEBELAPLL by, 90 (b 10 A8 Bt 0Bl o o,

such ad' Shgmbloigeactdey by ianother orgaomsng stichmenasothdrgteasime ofhier [fhregd, or

in the art would say that th ertl f t
another, gplienote Hgh ast hiain or Giiet AP Ee D LR fote B
unobV|ous over the ones of the original protein. By
"conservative substitutions" is intended conbinations
Anotheg chdffe]a{sd vaap@oh{e],s QR af afrapwent gxsyrriag iherens havigg aguivalent
, Ala; Lys, Arg, His; and Phe, Tyr, Trp.
dm@a@ﬂ P%ﬁ?%%w%onservatlve substitutions include Gy, Ala
Val, He, Leu,; Asp G u; Asn, An; Ser, Thr; Lys, Arg;

and Phe, Tyr. A "variant” of PSEl typlcallé)has at
ORM?2| @la@ﬂmmqas FLR36A%. BOwrated op cASIMEDTRGOK tPopibians 828839 to

I | ea 80%
52057935 8 80P koo ROty TRLA-BEET A Akaly LoapleT0rcn
with sigdilakiep s t}&%%ast@sﬁeu@ r@nelpabHyelgigvise @s tal, 9:9)(E%Ckaqme rEzelog%
identity to the sequence of native PSEl rcent
3(6), r@@qe@ﬂé’é -8R pEspops thebARMio S5 fe &Fﬁlﬁ@@lﬁh@ﬂ%ﬂmg three

human SLRLM (g)g&gylﬁi n%%ﬁ@' EnE OBRWIBE 3 Pr Q9T 8B, a@Shomol gs in

di"scuss variants may be natural or ma
microsp@iidig, glies, Meblvpdia.ofirqehotdeien aﬂdlgemé:&aﬂemg Taa@RMDL genes are
site-directed nutagenesis.as are own i.n
reporteg 10 RO HEREHEANT THECo AREocDfn PRl PR, Sippagnic
gin having the sequence of native PSEl other than
rﬁmuh?%?ﬁak one or nore positions where there have been
del etions. Thus the fragment may conprise at nost 5,

e i, 08 X e B Bk e BB RS 04 o
respond¥. EFIRNBRV¥ éé@l tv@o@ Q@ %pdﬁéﬂ&h&r@ﬁ@ﬁta@ ﬂcﬁocbldbut of 8=%wo S.
99% of the conpl ete sequence

yet nore pre era mgg
cerevzsm‘e @RM]})L hbmpkees f@% pndp ORNET rlcadsator ¢ d@grgqcsp@/ growth rate and

red fragnents SEl_.protein conprise one or
greater ?%u of° H%%ﬁ’ﬁ§u3$dg%gg%%§ﬁred protein. A fragnent
or variant of PSEl may be a protein that, when

expressed reconbi nantly in a
One published sequence of Orm2p 1is as follows:

MIDRTKNESPAFEESPLTPNVSNLKPEP SQSNKISTPVTDHRRRRSSSVISHVEQETFED
ENDQOMLPNMNATWVDQRGAWLIHIVVIVLLRLEFYSLEGSTPRKWIWTLTNMTYITIGEFYIM
FHLVKGTPFDFNGGAYDNLTMWEQINDE TLYTPTRKFLLIVPIVLFLISNOYYRNDMTLF
LSNLAVTVLIGVVPKLGITHRLRISIPGITGRAQIS*

The above protein is encoded i S. cerevisiae by the following coding nucleotide

sequence, although it will be appreciated that the sequence can be modified by
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host cell, T‘Jch as S. cerevisiae, can con‘pled'grg/ﬁgezom‘/ 005435
deletion o he endogenous PSEl gene in th ost cell
wanasroay19 f or exanpl e, be a naturally occurri ngChaBO@YOS435

of PSEl, such as a honol og encoded by anot her
deoenelfawBulsmmﬁmhtcasbaﬁmtahem@tmsmudem@dm sequfemogs which encode

anot her eukaryote such as a human or other vertebrate,
an idepticalmirptein prodeset:a pl ant. Anot her preferred chaperone

is ORVM2 or a fragnment or variant thereof having

equi val ent chaperone-like activity. ORM2, al so known
aTcATBRC¥ERERAW A rcs b aeR T eCC IO TCAK DS DI CX AcHCposiT | oNns

GTGTC@&%@%@AAA%C%%%E%CT%M%A@ %IA%&A?T@ gpe,and

codes an evolutionari conserve eln wWth
CATAG@A%E%@GGITS?ATC@A%@%&%@AC@F6?@%06513%%“Fﬁ%%@ﬁﬁ st et
canantcac2ffZhcreenefecBiarogaccdityTecteseat ehd2éccds 0027. 16

rosrrf RSkt DR e e B RO ol e e BP0
ACGCCEP MBPASICOEEAITH TR RO STFCAT ACATE P BFRCA T T TF2S SBEHIGR,
rrccat@GRefakes@ndoveihebiahescTcErecRYBhcgeresr@r e

AT e B A e e TR R AR RaeOr P, L
GTACCCX TR PG T TS TR eUPGAT BRECRAFCATSLEACIFCRATACAFITRS TRTER | nduce

CTCTcéﬁ%c@éﬁc@@@'@}@@@&@éﬂA@Té@%@@@ﬁl@CTkk@T@ﬁ&i}ﬁﬂm@@c@', 2002
a doubl e knockout of the two S.

rercr B R BB e S S t rA BR TaRe) 1 eads to a

decreased growth rate and greater sensitivity to

tuni canycin and dithiothreito]. One published sequence, .
Variansfapgl fpgents ogQRME pigadso mnclude in the present mvention. A “variant”, in

the cor_%gﬂ%@? S35 L HERMRNSRE Br @b ned BMIIHRIIBE P tMr for
at one ENDEIQOM. PNMEEVDERGRAMd MW WetrRlaFYiS RGSTRIMTRS, TANMInE, or

. GFYI M, . . : :
substity Nty e OREYSAYOIRE RRREORRDE Y S PETHias thatiBriy Phane NG TR 2
protemN%%F HhsRNA) MHS%P%&U%T%&L@G& 1§P e ldtea@b¥&ific

protein I s encoded in S. cerevisiae by the foll ow ng
activity) oitiemapstebidite etiiviey smmmpﬂamg@dgﬂkstabuhw hdvepwt significantly

been cl@%ggcggﬁ%fr@%@@%gg h%e Eﬁc’nr gegg%%gg?rﬁe s‘leqlfna n {he art would say that

the proPéiti6d Hethe VANME LRkl 8e TGN HREWHIAGIt BEGASRIAR over the ones
i denti cal protei nproduct:

of the W@M’F@@:GCACT AAAAACGAATCTCCAGCTTTTGAAGAGTCTCCGCTTACC
CCCAAT

By “conservative substitutions” is intended combinations such as Val, Ile, Leu, Ala, Met;
Asp, Glu; Asn, Gln; Ser, Thr, Gly, Ala; Lys, Arg, His; and Phe, Tyr, Trp. Preferred
conservative substitutions include Gly, Ala; Val, Ile, Leu; Asp, Glu; Asn, Gln; Ser, Thr;
Lys, Arg; and Phe, Tyr.

A “variant” of ORM2 typically has at least 25%, at least 50%, at least 60% or at least 70%,
preferably at least 80%, more preferably at least 90%, even more preferably at least 95%,
yet more preferably at least 99%, most preferably at least 99.5% sequence identity to the
sequence of native ORM2.
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GTGTCTA CC@AACCATTCCCTTCTCAA GCA CA PET/GR 2004/ 005435
[ AATATCCACT MBAGTGACCGAC ®
WCATIRBRAGAAGACGGT CATCCAGCGT AAT AT CACAT GT GGAACAGRANEBETIND05435

GAAGAC
GAAAAT GACCAGCAGATGCTTCCCAACAT GAACGCTACGT GGGT CGACCAGCGA

The P%%ﬁ%&ﬁ*daﬁtﬂi\@m@mc?@ﬁ@@%ﬁsféﬁAé?@éﬁéﬁ@ﬂw

suitabl er programs, as discussed below. Such variants may be natural or made
%AXT@CGTCIBACTTTAACAAACATGACCTACATCX\TCGGATTCTAT

using thgmatheds of protein engineering and site-directed mutagenesis as are well known in
TTCCACCTTGTCAAAGGTACGCCCTTCGACTTTAACGGTGGTGCGTACGACAAC

‘CTGACC

ATGI GGGAGCAGATTAACGATGAGACT TTGTACACACCCACTAGAAAATTTCTG
CTGATT GIACCCATTGIGITGT TCCT GATTAGCAACCAGTACTACCGC

A “fragpemiGardheaentext pE QR aefers T @aretsrchaving the sequence of native

ors S I G AT T e o

fragmeat (thafyrca@nmm @t ofosORV20,22@, 80,540 ion c‘io%jetgipﬂcail}t Imp for é&@nimore
nventi on. riant t he conte refers
10 WplcallyO up By Ht%; ﬁreﬁ%%% P wegg% UBAEe Pf?ﬁerﬁbalv. Y % 0.0 VY more
oAl e
prefera%gg%) {,0d5 o yepﬂlg @%rggé?ibﬁfo gtg sb @9?(25? igfg%&gy&e Eﬁlugﬁé’e of the full

5  theart

am no -aci
maturesORNII froteino rReyticelatl greferond ﬁlaglalbmv ®f @RM2 protein comprise one or

0 onservati ve prow ded that such changes result in
more“gi %r%’f‘éﬁ Broperties, for exanple

enzymati c act | vVity (type of and speci fic activity),
thernostability, activity in a certain pHrange
15 A fragihpit etabieht afy)RMaveaynbsta pirgfainf thetamthiey eﬁe@ﬁsqdhanqabinanﬂy in

"9 gni.ficantl inthis onte ns _t hat
a ost ¢l AR 478 stipeosdp oratopRe e apopal thy Sffnetibus SRy
gene itV el RBH calfdqd Shdyl, Forl&albld, Qfe@aﬂﬁatbtﬂly%@ﬁﬁm@%n{@og of ORM2,
unobvi ous over the ones of the original protein. By

such as' ¢ berselog #ppaded diisaethenaregntsm, such at andlesy yeavHsit wéhqrzfn%bl or
anothelgé‘{ﬁggr)%ae s}é%g'a E'E%n!n? Hxl‘_otﬁéra'{feljt\é%"rz‘\}le '%ﬁ'%:mngélgﬁ b@saﬁ/lalg Tr D.

20 Preferred conservat [ ve subst it ut| ons include G y, AI a;
Val, lie, n, Ser, Thr; L Arg;
It is paaw‘lm%preﬁwd gt av%laﬁnaﬁtacce@@watfm baqony o dkirdespetis of

the mvlar‘ft tmglgﬁ/@ys éﬁhe} &A% gggﬁmﬂéleé)&fesgeﬂﬁ&@e%se?ﬁo o2 seéfglé?e on

era east nore preterabl “east
the plasnmch am bperp reafimpafrhiyie ahcbémgt a $oéteiry edbmprisiag ahef&qa&sﬂcya of
at | east 99% nost ra at. lea 5% seque
albumip 2 fragmeRy qrh@r@@hﬂ@ ok R e W%Woﬁwgqaﬁ o fhich the
25 plasm1§ SQUERSEREe Thiy Yndedegthih Was RRhYREPS | ﬂﬁy%d@?ébtﬁ% sequence

determ ned usi ng
encoding a protein comprising the sequence of albumin or a fragment or variant thereof,

either as an endogenous or heterologous sequence.

By “albumin” we include a protein having the sequence of an albumin protein obtained
30  from any source. Typically the source is mammalian. In one preferred embodiment the
serum albumin is human serum albumin (“HSA”). The term “human serum albumin”
includes the meaning of a serum albumin having an amino acid sequence naturally

occurring in humans, and variants thereof. Preferably the albumin has the amino acid
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suitable c uter prograns, as discussed biig%w%cwgé/ 005435
‘ vari ants be natural or made using the hods of
worats@evigngi neeri ng and site-directed nutagenBeTA&Bas04/005435
are well known in the art. A "fragnent”, in the

sequen&OBkE¥kedoin WBMY/13685 &% % dAidt Mt MiaMSAgeddigg sequence is
sequence of native ORMR other than for at one or nore

obtaingblesst kunven weGpes fordsolatig\eD N derprersPerdiph ) umers epifs. and is
fra nt: | i 4o40, 20, 30, 40 or

aso GO I GRTRY 6T IS 0, B0, 36, 200
preferably up to 80% nore preferably up to 90% even

nore preferably up to 959 el nmore preferably.up.to
5 In anogpyspseiepe eé@ﬁém% té%ga‘gﬁ’é]énofhatsh@ef PR, f bOgipserum
albumig{ gl:hg: Brm PRGLAL @ MvRheFehERAed ROMBMiS OF 20RMiN albumin

n conprise one or nore whole domains of the
havingd@sdniiad apidotgicnce Aatirailyneraurmng aedwntionexaRNe ardykageirom

. a protejn that, expressed .recopbi tly, iin._a -Ros
SwisspatlptessiperabesP UL ER. e v REATE HEERTE Bl il TPterm
“hovind €LEd MuRint & pRAREEAAUSHERME geReahentt be faldtngklHovine

and may, for exanple, be a naturally occurring honol og
10 serum atbufRM, vasiaghtherod Asdabhaybedavoded by anot her

organi sm such as anot her yeast or other fungi, or

anot her eukaryote such as a human or other vertebrate,

In anofEr BRIFERI @fibddiméntRh@albumih i Snpdbimitiiatted foef @rr bds the
that a plasm d according to a first, second or third
sequenas pEcbBe Of seia pivER oW | 48 (RiesScee PRSI ACRFSHIR Dumber

ol ynucl eot i i A wh
S R R T e

15  Sigma GQR6diEL MG, ADEI4Se0udnes), obirkel ey seoiSvasshragmeadsiar number
vari ant thereof. Alternatively, the host égl 5 into
07386(hihehoethée-pl asttiadialle G0 nSiEBEnBUPTRALCT AR (ida! Gk (HF -8 see
isspdtS | L dens ROYeEESEISAd M cdsi b
suis iy QERIE 250 VIMEAE U0 REBOPR R Ncdsion mumber
P19121) agaoiniore yachicken ovedbenin) @4 hee awisaproe ragogpsivpusumber

or het erol ogous. se . By "al " i ncl ude.
Poi01fy ekt o o SRR a B B e o

20 availab‘?@h@.hxlnﬁgnfarag ﬁ}cﬁ‘ﬂ& SOURR0, BBRoabk¥83 BE ABOYYC BainSter (e.g. as
mammal 1an. In one preferred enbodi nent the serum

availatdd frami Siging ahprodnctger AaHE9 b tetse (¢'ZHSA'wisypret eesepsion number

"human ser.um al bumn”. i ncl udes. t he an r
P35747) E}W%nﬂ%]%ﬁyrqﬁgaﬁe é{gﬁ’ U NN ‘%% 7 g§’ll§0é5% (EF see
SwissyROCHESSSTAE nfbEUIEITR0), PiEboralel g Bt Sefil@r @Ok haiPeed/eredy, Ynt. J.

the al bum n has the am no aci dsequence di sclosed in WO
Biol. 19@10/86533(43-4h1 Uab), ashbit (e et5P SWIREIPISACETIhUTOGLEACE?),

25 rat (e.gl. See Swissprot accession number P36953) and sheep (e.g. see Swissprot accession

number P14639) and includes variants and fragments thereof as defined below.

Many naturally occurring mutant forms of albumin are known. Many are described in
Peters, (1996, All About Albumin: Biochemistry, Genetics and Medical Applications,
30  Academic Press, Inc., San Diego, California, p.170-181). A variant as defined above may

be one of these naturally occurring mutants.
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obt ai nabl e known net hods for isolating /6B 2005/ 0054355
. correspond to human genes, and is al so cl osed
wongosfoer7iexanpl e, EP 73 646 and EP 286 424. | n BODAGB2004/005435
preferred enbodi nent the "al bum n" has the sequence of
A “vahiantiaftens e teferalid amatbumiheroteimnmwheein ateorserrunvel pasition’ there

i ncl udes t meani ng ,of a ser al bum n _havin
have B g5 e SRS G TR T Y BREH PG oh CEBeT e por non-
consel% Bvided ak&Rh fcﬁ&f@sssﬂsﬁﬁ Bh 84 aBESBS BloRin EB%'WI%Eh at least one
P02769, and vari ants thereof as defined bel ow

basic preperty; Bovixampkebinding labiivith (typd ©6 and épwdétsathetyrm@rhm@nc to
.. 0of fra nt,s of. full h,bovi eseru | bumi n .or .
s bty PO KanBe e r it BEP B R G apHEpon 'a certin
pH-rmﬂgeqf)ﬁrsta@ﬂnﬁ)m@%bﬂﬁ@mﬁ&ﬁﬂlya&dénmhmngea agigalfivamily demhisvashtext

from(i.e. has the se%uence of ) one of serum al bum n

meansrth@fmngcs@ﬂl@é inythesasewaphdssayribet the ceepsiting afuhe srripdgeppytill be

835
differ e?ﬂ[ Bt (x%u% no% 3 Pr%{)‘ﬁ”v%%? BQetr t%g g%é%lgg{épdg b Earol?é}ﬁ A2)5 1 49 8 ?t

A4164) turkey (e.g. see Swi ssprot accession number
073860), baboon . as_avaj) able from Sigma._ as

10 By “copseryaiete W@SUUA%P%%)S infegtleq ogbMaBRNSSHCE 85I GY: Ak S&di s Lew

o QRS GIESE ARG, 5, St e e

techniques gvellé«mewﬁ\m ﬂ&mrotsuﬂnasebg |smﬂdna¢tbrbmumgtﬁe‘si§) 3s dﬁsasikseyl in US

Pa’cen‘cbe 4g %0@ 33% 1s‘§ge Cl(‘: S?ﬁﬁ%&tgﬁ gécogg%gﬁggg Le]f?gtlfl{)y reference.

A3060, A2639, 05483 or A6539), hanster (e.g. as
avai l abl e from Signa as product no. A5409), horse
15 Typically ag albsedn Buwiassyilbiava cows shaov 0YurmseallyR8 362473 0%y tmesutypically

R NN T
least SW’/Q eé?/@n (for8- préﬁérag%( htnﬁgstb%%h Abse tréfbrabROB2leattnd8%Jor more

Bi ol . Macr onol 3-4),171- 8) rabb| t (e.g. see
sequerswdssw otithaebeally Qmurmmm&urmgﬁl%percmﬁtseq@nge idegity between

two p%egﬁge{sg%xayaﬁ ggé;tezr:mglﬁg L Eb B %ﬂ%i% %ér)npxrllt%a pro ms( %‘039 examlaele the

20 GAP p&a@h@rﬁf&hamdmfdm@rmmsddmme@éneaﬁ @l@ﬁpmﬁfg @ﬁd@/\md\:hnyﬂl be
natural ly occurring nutant forms of album n are known.

apprecmd/thatr@r%é@ﬁn%@ds relcdatedris relationgp palypenijslss tvhose sequence
has be’% %ﬂ%eﬁ o;%n%?lg‘fe IFy 51}’%1:1%&1?%5139 1ta£’9m9é§ﬂ Bl%gégagr’led out using the

rcati‘ons, “Academ ress
Clustam prb@ati (Thompsch/d vl 81994) A Tha pesanictas uskef mapte abtlws:
may be one of these naturally occurring nutants. A

"variant albumn" refers to an albumn protein wherein
25 Fast pAtwiS N BiRmdiPh&aReRtd KOABHILIRES size; 1, window size; 5, gap penalty;

3, number of top diagonals; 5. Scoring method: x percent. Multiple alignment

parameters: gap open penalty; 10, gap extension penalty; 0.05. Scoring matrix:

BLOSUM.

30  The term “fragment” as used above includes any fragment of full-length albumin or a
variant thereof, so long as at least one basic property, for example binding activity (type of
and specific activity e.g. binding to bilirubin), osmolarity (oncotic pressure, colloid osmotic

pressure), behaviour in a certain pH-range (pH-stability) has not significantly been changed.
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have been gnino acid insertions, deletionsgP6T/BR 2004/ 005435
‘ substi t ut iins ei ther conservative or non servative,
worasioded9t hat such changes result in an al bunP@T/GB2004/005435
protein for which at |east one basic property, for
“Signifeeailp! 18 1k Betitdg nadhd Wit dhe(skiipe irothe apdws@Eldchf tiat the properties
activity e.qg. binding to biljirubin), osnolarity ..
of the YagigRicRavCstifrhe skidprant t@gwoalridwb@%&omoaﬁ &ygi g pnes of the original
. be ' L , i ity
provinl ARG ) RS HE EIAETRELRI AL W oAy
comprig® it éxdst wranshdlédaub-domaskdf hidmim tPensmits wdHBA slaye been

that the properties of t vari a till be \
oot b ot BLOPSILLES BL IS VATl IRy L1 L b g gpss.
29310)it, B dodh RN wRk QfeBh&l aBYonsRQRS 6 MatdoV 8cig @Slt9'7% HbmMEMSIT was

s I ntended conbi nations such as Gy, Ala; Val, He,
defined esugondisting @ aminAseids CGBH38Berd dompwin [l ywas defiped angomhgting of

. Tyr. i, de b ' [
ammino RGHAT T hERHAL OV I A BYars e BTEeE R egRHEed o
helix sf\}lgctglies(ﬁh@?g}jwhf&hg%s?@ﬁ&ﬁ&n’\%ﬂaﬁ@lzﬁ 61,158 Wefveds domains I

venmber 198 by

1 to Stevens, incorporated herein _
10 and IIIr @eersrifes, dpy pircaldbje ant)alHiAvalsovaniranseswiy futhdomamsr(gub-

.t han_409 ual |y at ast, 50%. mgre typically at.
domalrllsg[%s télﬁ]é?% ﬂgr zﬂg‘ér |I§}53§t gfﬂ%'gg]?’%}f‘%; Cﬂﬁ%glsffr Aids 40
sub-dohBBSTE 8Qprike anfIRS Beib§ eFR1 AR Hb-AbmbRASIA Q0 priesseinigl £ids

preferably at least 95% nost preferably at |east 98%

200-299y swhpdenga ik rompridesnahing agidstd 16108 afubydagesin lHiAn gomprises

amino G Tuboe T RSB nIRE RRE AR LiRTRERE oo

15  may cdR8eaPhold 6f pAXaNPhecort Here @dRafis @@ saldfmdifieas defined above,
Uni versity of Wsconsin Genetic Conmputing Goup and it

or any gpthpinpéonsgipheseidamatnstangior Bréuping. dentity is
calculated in relation to pol ypepti des whose sequence
has been aligned optimally. The alignment nay
Thus tB¢ pelynadlestileyinb@tioarmaye domoptiselsi ogeri meadihgiStaate Wat encodes
program ( Thonpson et ah, 1994). The paraneters used
albumifgy a yariags of Bremer thersd pairwi se al i gnment par anet er s:
K-tupl e(word) size; 1, wi ndow size; 5, gap penalty; 3,
nunber of top diagonals; 5. Scoring nmethod: x percent.
Alternddvelyi jilieprfdangdripaita yamaideterding tap fope se@adairttlyird agpects of

. gap extensiaq enalty; 0.05. Scoring matrix: BLOSU
the iV PHEPTLT S PGB 420 EBIF 4 OPHGE GRIGHoan T Slsewere on
the pldshRYMBNbp@ rdabilg- Hr8RGTdheSdiBEE Profiin & HApHiGAE tﬁ@%é«?ﬁme of
so l'ong as at |east one basic property, for exanple.
transfebimai agazdart ioviftagmeny feresf. ddigrmspudyf ithe heosti aellt iptee vgich the
25 plasmiggi{s];j%n fofl}gl Itrlfll%}; Lil’?élﬂ&é Wit li%r :gér}{m{eo ne oﬁo‘lfnu%fe%ﬁag rsfse’que:nce
encoding a protein comprising the sequence of transferrin or a variant or fragment

thereof, either as an endogenous or heterologous sequence.

The term “transferrin” as used herein includes all members of the transferrin family
30  (Testa, Proteins of iron metabolism, CRC Press, 2002; Harris & Aisen, Iron carriers and
iron proteins, Vol. 5, Physical Bioinorganic Chemistry, VCH, 1991) and their

derivatives, such as transferrin, mutant transferrins (Mason ez al, 1993, Biochemistry, 32,
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pressure), ‘shaVi our in a certain pHrange PCT/GB 2004 / 0 0 5435

. (pH st abi | ) has not significantly been ‘
wohemsgetr1Y Si gni fi cantly” in this context neansPCIEB2003®H05435
skilled in the art would say that the properties of
5472; MA®n\GREI, 2098, BYcHeki | 3308 10B5), etesited utnsiotting, ﬂilmtsfebﬂn lobes

unobvi ous over the ones of the ori I rotein.
(Masorf etarheH96. Rrdrgin Beph. 4 Vy 8pkl 9aMElS€§§? ab o9 Pioreie |F&é” Purif.,
n A f L8 t
2,2 14)S gaﬁgé%rr}a’i n@ﬂ{:‘cg%@ﬂm‘: ﬂ‘@ %ﬁ%ﬁg&gférﬁﬁ% la%{g%rﬂ‘ﬂg ggw‘%s or fusions
of any %Xmlﬁeeﬁlﬁﬁé tathee @emlies,amly}}mpcdﬁl o5 pfddoiok §bhinM? adt 1, Proc.

s St A e e PRS2 Bl M S,
20021;0&%7%%§pqgég4 was defined as consisting of anino

and domain 111 was defined as consisting
of am no acids 381-585. Partial overlap of the donains

mhe B B B e B L S A gl ki o
denote t}ﬁ%}\éﬁﬁnwﬂféﬁ% riﬁdlbﬂng@[bﬁaﬂ)lb IfrdpiPetzek ferrid WRBive®Frortid human or
al so conprises six sub-domaj ns

10 which (ssal bfdnaralms’frabment Biergak, ABVapqoR” a%lud#ssynse@@tas ddskgtions and

conpyises am npo acids 6- | o
sl PRbn" R0t 38 S5 000g S AR Dy Branees do no
substafRIP hit&@fe AHNQipakd- dﬁldafg%rz&munsg&nd prEentidstd facimpfei$es

am ho aci ds 316-369, sub-donmain IILA conprises am no
aci ds 392-491 and sub-domain I HB conprises am no acids
512-583. A fra | t
v s M HERRR: B ARAISR SO ALt st
15 immun@ferdélly. CReixafiple) trandfetrinagetante maay display/ mpdified (e.g. reduced)

civcossimn . T o sier Oy PHE R eIl ST, gy be
modlﬁgd éﬁ? éxacﬁﬂg e%%oxflﬂcﬂQ atacﬁd" g@&gf}atfghtc%hﬁsﬁ{shy 8bdtentds duSh as N-

rre smd-according to a first, second
X-S/T, th ahfior dll a$ fecl ,skpbr $Hepastiicantlrensiemol maganis wiay fheraltered in
V\Athlnapolyn cl eot i equence insertion
their nelpEELAIROIRG DAL QOB U O G TEad s Epreceptor. An

20 examp%%%% LA RiPh Al RoGGRR i SidEardde iSeauanTRIMelow.

ferrin or a variant or fragnment thereof.
Alternatlvely the host cell into which the plasmd is

|y thin i
We el AF U RO S SRR RS B DEr ey fyman

transfel'rlﬂ?arfa%ﬁ BNCEeRTrally, IRSARSE bi Ra@herdts vahufah tRhsfetragimiihhave at
hereof, either as an endo%renous or heterol ogoH

least a@%q@mf@@blméeqsés@%, PO%rest DY) o hyrgan diggseiey Heand binding
o de t er T,
2 st S50 Lo BAOREDREL e SRR I Tk o

transfef¥iS 8Na tdst @dmslarchh &6 sle@ndined spectrophotometncally by 470nm:280nm

absorbance ratios for the proteins in their iron-free and fully iron-loaded states. Reagents
should be iron-free unless stated otherwise. Iron can be removed from transferrin or the
test sample by dialysis against 0.1M citrate, 0.1M acetate, 10mM EDTA pH4.5. Protein
30 should be at approximately 20mg/mL in 100mM HEPES, 10mM NaHCO; pHS.0.
Measure the 470nm:280nm absorbance ratio of apo-transferrin (Calbiochem, CN
Biosciences, Nottingham, UK) diluted in water so that absorbance at 280nm can be

accurately determined spectrophotometrically (0% iron binding). Prepare 20mM iron-
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‘ i ron proted Vol . 5, Physical Bioinorgaf@7/6B 2004/ B8543 5
ICH,

Chem stry 1991) and their derivativ such as
woremrsgbenyi n, mutant transferrins (Mason et al PCLGB2004/005435
Biochenistry, 32,5472; Mason et al, 1998, Biochem J.,
mtrﬂotﬁa&&alé (FS8J4A) boluneabediigsobvivef &9 Im@sitretriasesit eacidninl Bhlsl M

on et_al, 1996, Protein, Expr
NaOH g b b, MIITLC BIEe: OISR Sy i deihis i fater. Fully
load ap@EhFEER! With ']1-6&13?1 0bAGLATBAAILES by tdddRpak @l fficient excess of
actoferrins, oferrin | obes or fusions of any of
freshlytﬂrepea@bmmw ¥ herthpe piaiyde the poo-yisapeirterreprrapioptcempetely

b, 10855 N B Ty . e

measutyes Yk @Bso%ancg(f@@o 2Bl JORRMEhiny , Kbﬁeaﬁgﬂﬂt&)mc'éﬁere using test
transferrin may be human transferrin. The term "hunman

samplen v sboull iitially ek Rondron. Rl EmsreIRAEEiq 1o BRICERTOL
is indistinguishable fromtransferrin derived froma
human or which is a variant or fragnment thereof. A

Additiond®k| @hgle drnahligRshdtrdtygbirofissiondaloatrirping @tyd of the above; or
substituti ons, either conser vativ

10 smgle m') mm&mls é]ﬁtﬁéﬁlp%ls fapiene tos lORMEH aif?&égmd% Op gprmunoglobins or a
a e | & alb N-

wwianf A0 THOLI AL oL e DBy el | SR b BB i
termmalrfaﬁisﬁ@ atbumiaeteimitlhlUfgtns and he-N- twmmail end CSteyininal albumin

nmut ants_nmay have altered i .. Faor exa
fusiong a%wseﬁmlﬁlﬁ% DU SnY 7 ey angmj %@ Tt?l)é/‘?im(l gf{’dlons "Béferrin
y YOS ¥ Afih And “étk%rrﬁhlhll t%ﬁférﬂﬁ Y. ati on
tmn%%??%r aghgggﬁaﬁgjer?Pn nol ecul e can be nodified by
15 adding/renDV|ng am no acid gl ycosyl ation consensus
uences h as N» T, at_an r all t he
rhe 3R HSER ST ort s P o BBl bl o
variant, Bfefgé'rt faLigealabbo gﬁl’i‘&dt‘té’ fa¥Bt AlvhbRNs pandfen opfehatading frame
eins, such as transferrin receptor. An exanpl e of
in fomamg raamymmiaondwcwncmcmp@ doi wset with thenrseent énvention. For

o BP0 R 8 958 AREL oLy gics e

20 na‘furalt pRRSA §ichidinal Saiesn), G@neratidn, ovar fragthento(which may, for
fragments of human transferrin will have at |east 50%

examp{ep ﬂvefaeiomﬂll;b ofta naserst PeYD: IoRAolyoughels PRI oF 2 single or
mul’upie,r %1%{3 Ieolgﬁ it 3:1’1’[ p{l{egtl%gﬁ (Rj?ltg%ﬁ ?\gsﬂﬁﬁétl q‘t 3Su(:f1 gfotgﬁ%g@#ebe taken,
but ncﬂcéﬂcMisivBIyOffrdrﬁ ahs flgtsr proviled aint B&D eslamﬁse () ma/79271 WO

t d t t 470 280
01179480 1B ARED ot 165 R GDAEh a0 L8 PR g ey fragment
25 ’chereof'l rhqe H#Lloyurésr whRaded 1%()@;0%2% Reageny serefaped d D@hough these

ree un ess state rw se. Iton can be renoved
patentfdp@MEftlbﬁm$>f£emtl theo]nsttdfepmesns sarchs:l eotfgxtdpfaliysips partners for

albumg? 21%6231%56% ]iMe(r:lltlglrl aig %ot SO ][1m1%% %t For %1 € puq:[));)rsesp e present

invention, any of the proteins listed therein may be presented alone or as fusion partners
for albumin, the Fc region of immunoglobulin, transferrin, lactoferrin or any other protein
30  or fragment or variant of any of the above, including fusion proteins comprising any of
the above, as a desired polypeptide. Further examples of transferrin fusions are given in

US patent applications US2003/0221201 and US2003/0226155.
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shoul d be approxi mately 20nmg/ L in 1003@&5&3 2006/ 005 43 5
. 10rM Na rH38. 0. Measure the 470nm 2801\g@pabsor bance

woavisweuflo apo-transferrin (Cal bi ochem CN Bi 0SBECEGB2604/005435
Notti ngham UK) diluted in water so that absorbance at
Preferrd® YB: GRAmBRs /F CLERARE YrAGhe FsH A@kssion by the present invention
spectrophotonetrically (0% iron binding). Prepare 20nM
includésr ssamndnces Lonplisies thet qpmsrPA)2 Benaplonsh apibagys 981 gfpppside. a

~191ng nitrotri t i G.:acicd.. i AL N .

serum GFARR i & LHAEE ARG FEverdl Moo fiE e jephice
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bi ndi n by adding a sufficient _excess of fre

hl
5 imu@@b}bahg%aww tReHaghgily 86 EHETN6T-8- 7 avplly Mgular
[ T al i .
T B B 3 e e D v or sy
fragmeneasa Uinig dohairapsribgnek as dtdse datcridzdnmVP@WH6REAewtth or

~ the procedure using test sanple, ' oul d }
withou. GRuRER Py T GETORS AR EH O a T O Crpr B THEETPA T BRecies

to the control. it ranal Ly, ..si:ngl: ti 3

o s gk ARl 7 e AR bS8 SOl LR gnd

10 specie$ &S CNTEVENTRL 6, Metetph@gatgohists eplsobeetat ERDand EPO
~ transterrin or i mnujg}goql obins or a variant or_ fragnent
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..al LN Nt.ar maal _fusikegs bym = t j ugd :
peiaf LA ShU!  p LU 1 e
plasmi@¥@Aphdtivard), byrudiB, Ql4tZe? ddriveaingrotvtiarfséter, rianatiytad romalone,

. fusions, transferrin C—tehg nal .fusions,. ?gd
proinsele, NinseFpi ehicageny elucasth s RopHASY efPHnfiksi HvthrHactor,

. skill er ] | atent . .

s i, APREARR, P, BRAAEEIAL Y. R IR 008 o, o

CSF, @it OSF, Ma@SF, P& thddueidntfactbe imbathwhe bed sutivieaiotmafinalnding
open reading frame_in form ng a pol ynucl eoti de i

but nob Squeiée nlarganagesn ipRoga e P ot RS- H9FERRIAL PrapRPEh, von

Wﬂlebg%@:?%@g%;#ﬁ% 329155‘13&1'09&1 faEt?\%org,a?a&&C G@ﬁ, I%Lc‘cor VIIIL,

sequence, be It a natura
Factor AKOFedtBr Ki 41l Fuidiod OXIAL, Apriegeowth factof VACH difioproteiiassociated
fragment (which may, for exanple, be a domain) .of a
20 coagulpaninhibiter.Glsei loverasdiseer Brloy PR anlibites 5t @itHusie pathway
.- SKNG] r ' usi i ei .
i SRR LB LA gBh ST AT NE e oxidse,
serum buliolineiteraxs | updotiainy , afiyloid tgrecursost sinfer-aiihde drypsinAOnhibitor,
.. 01/79258, WO 01/ 79271, V\P 01/ ;:93342, . 01/ 79443, .\\O
antithrompirglllh APa VO NOIER FRSHBOP TR £ FAPREND &V fligpfelipgment or
; eqk; ' 0 ' iR GEHARL at ed
neion GRAEESH ) DSyl ane PR BE A g ket
25 applications present the list of proteins in the

ontext of fusi.gn partners for . .
A “Var?ant”, e Tile context of e HaVe NGl pro‘?ems, refers to a protein wherein at one or

more positions there have been amino acid insertions, deletions, or substitutions, either
conservative or non-conservative, provided that such changes result in a protein whose basic
properties, for example enzymatic activity or receptor binding (type of and specific activity),
30  thermostability, activity in a certain pH-range (pH-stability) have not significantly been

changed. “Significantly” in this context means that one skilled in the art would say that the
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10

15

20

CHAGR 2002
albumin, the present invention is not so IP !%@%%3905455‘,

for the pu ses of the present invention,@ny of the
worats@®era9 |l i sted therein may be presented al onBCOIGBRO®/005435
fusion partners for albumn, the Fc region of
propertié3MBGL Akt By still BOgIRNt But wald abtehd hdboiouaoyer dich@fies of
protein or fragment or variant of any of the above,
m€0ﬂ@ﬁ@ﬂﬁ@$ﬁ@ fusion proteins conprising any of the above,
as a desired -pol ypeptide. Further exanples of
transferrin fusions are given in US patent
By “cap@vatbat dubﬁﬁutLd@E’OﬁhBﬁl&ﬁ&étQ@mmmaﬂions such as Val, Ile, Leu, Ala, Met;

US2003/ 0226155, Pre ot h of .desira
Asp, @Poﬁéﬁngﬁ"ﬁ e ke 3§| 6*)’5’ ‘gﬁg g'xlhéggﬁ”f ?’uhﬁv&ﬁ SII(WT Pobrerrea
conserb Atk %ﬁﬁlﬁﬁﬁ)ﬂym GRIMRI; ST ANnd, Neus QGPEBHE A, &ln; Ser, Thr;

nonocl onal anti body, “an ét oposide, a serum protein
Lys, At aohPhs Tar.bl ood clotting factor), antistasin, a tick

anti coagul ant peptide, transferrin, Iactoferrin,

endostatin, angiostatin, collagens, inmunoglobulins or

A« aﬂﬂﬂ?ﬂ%@%ﬂ s iaNeBR28Y, AOLAE 8% Sat Wast mgraseaﬂe@fc 7694 peferably
¥ Modul af | mmunoPhar naceut i cal tm (" SM P" )

at leasbBO%Abmrq:gﬂgfersfbhaghi@mt 0% ey pre Biehpably @rieag 95§ gt more

et TR OB B 0L USRS SRS fpepie

from Whikh i0RSerivddt erferons, interleukins, ILIO [ILIT, IL2,
interferon a species and sub-species, interferon b

speci es and sub species interferon g species and

p n o
The p&%?ﬁ & %hgxf‘c: entity, ’t())% we Tw%%?%guges[zb%ymﬁﬁl C(%getrﬁ‘ﬁned using
suitable hém@m@o @tdgPanhsT POy aaampTdD@ldnGAB sproprans ayft thdte University of

Vi Gt o D AP L PSR ekl
calculé?éaaﬁqhﬂﬁ&?{b o@%ﬂeﬁﬁa&r&hosg 5 q'glgﬁ& ‘haRlhatehigin.d %F)hfﬁ%ﬁly.

act rat hyror d hornone, proinsul
|nsuI|n glucagon gl ucagon-1Ii ke pepti des,

e el b S, g oM b C26LPL SLSLLORN: M orncon
et al. f(WQrNucgﬁﬁczc@\k&SaZ(i\%)c&ﬁB—g@: , TRO 3atHddrO st R Gla9 Be as

i'n both pre and active fornms, including but not
followk:i m t ed to plasn1nogen fibrinogen, thronbin,

e-th t {1].ebrand: s, fact
.« Fafl Gt gpemied gratnr oo Sratod 8 Ratisenorre S e
periG! 9l of 5 G AondiX5 FRGHOE mbitRacx Barkar X! 11,

nefve growth factor, LACI (Iipoprotein aSSOCIated

o Multplgaligimaer pamkictirs: @ap opdrseEnkitovi), gap exitessien pepettyr0.05.

pat hway. i phibitor or extrinsic pathway inhibitor),

* Scﬁpﬁﬂéﬁﬁﬁ ggpgb@%'endothelial cell growth factor
(PD-ECGF), gl ucose oxidase, serum choli nesterase,
aprotinin, anyloid precursor, inter-alpha trypsin

Such varmtbirtagrbe natural or made using the methods of protein engineering and site-

directed mutagenesis as are well known in the art.

A “fragment”, in the context of the above-listed proteins, refers to a protein wherein at one
or more positions there have been deletions. Thus the fragment may comprise at most 5, 10,

20, 30, 40 or 50% of the complete sequence of the full mature polypeptide. Typically a

~
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‘ antithrombig 111, apo-Iipoprotein speci es, PEHARIMG/ 00 5435

Protein S, variant or fragnent or fusio rotein of
wanysebitime above. The protein may or may not BET/GB2004/005435
hirudin. A "variant”, in the context of the

fragm R QYRS §toPE @k S b tyEﬁ‘;EEi Sptte URIRERIBIMIE EE ROV nore
one orf noré positions there have been am no acid
preferdbiysap td BRVS, evgaineare prrcraldy Wb SHYe et Baks, raferallirup to 99% of
conservative - I, i VB, .
e cof RS SURHY S DO EORTSHIEH B BB BRAELIa Rl o
desired priotefix eorpdrBe en yiradte vhalt doviding odtherdesiedal @otel. ndi ng
(type of and specific activity), tliernostability,
5 activity in a certain pHrange (pHstability) have not
. ‘ . ¥ Sl ani fdca
s S0R0L SRRk BEER ERBNORo Sl AT ERASAI f Bif ot of
the invteh@idn irebpleg pahén weishinh pbhauslaot derdequange stsettionber elsewhere on
di fferent but uld not bg unobvi ous over. .t he ones of

the plesraido R DRR| RS d1AMC BYFOIEEN STVIGH GRMBTHEE uifice of

albumi®or! Qtﬁ%g'gl%gt GO RBIHARS, SUAT GBeMAlboteiiRakelBbn A Bxamples
Met; Asp, Gu; Asn, An; Ser, Thr,” Gy, Ala; Lys, Arg,

10  above Kiusgd @nchfieéto TyusjorTapnePred et leadd ononther hettiolagous sequence,

Where%u ’g’taﬁ UtstI %%ﬁqtk%é#e?gr%ﬂgﬁ%vﬁl}lg% gr’?ellyaﬁ%{t%}} ea"t%a%i;FnAg’e%’ region,
such as ‘éﬁ%%)é&{‘féédﬁlg’ BiagR! |T¥ 0R@SmBbdihRAS the2&%n rehdiheaste g%h? er@bde

| east 60% or at |east 70% preferably at |east
a protetp cemprisihg thehssguence| @ asyeagopipteay e i Artherpgralasimpntythg ppen

. | east 95% vyet mpre.prefer. t %, «00St .
reacing 3Pl gy ot LRFeiBSuBHaR tnfled AR o P Py fBihgoived in
15  proteiP@IMREPGI Gich TEMchetdhel dctiviy denit usdlvedha theusiled protein
sequence identity between two pol ypeptides may be
responge thesfpiahbPrefsindSuphidaispacEsthput er prograns, for
exanpl e the GAP program of the University of Wsconsin
Genetic Conputing Goup and it will be appreciated
The rebiildhg pREGERMdyd@nhayt yotitave ayromkay ddtvieen tied BEiand Uloregions.
pol ypepti des whose _sequence has been aligned
For exa@pienmw.ra% gt i1 gifment "ty 'aP% g#ﬁaﬁ@m %Fﬁt?é-se% htieery US
20 and DR RS AR A g LR OSSR TGRS AT 4ot o mot xely
on synpastenedtieg mamtsattdray b e as foll ows: Fast pairw se
al i gnnent paraneters: K-tuple(word) size; 1, w ndow
size; 5, gap penalty; 3, nunber of top diagonals; 5.
The pro&@ iA@nBE IR proviB&r £8Rthod Mr%;b&in@ 2hIaGRIESLE the invention,
paraneters: gap open penalty; 10, gap extension

which pestaidtopmpdis@5-
25
()  providing a 2um-family plasmid comprising a REP2 gene or an FLP gene and an
inverted repeat adjacent to said gene;
(b)  providing a polynucleotide sequence and inserting the polynucleotide sequence
30 into the plasmid at a position according to the first, second or third preferred

aspects of the invention; and/or
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Scoring matgi x: BLOSUM Such variants may ngéifgﬁrg@m'/ 005435

‘ or made us! the nmet hods of protein engi 'gring and
weioseragt ed mut agenesi s as are well known i nPCIEBR0G4/005435
A "fragnment”, in the context of the above-listed

(c) PIIBkBhASs off &f AN Stchhtide B SELIH), blefigd sonad orodlEoDihe MREROtide
positions there have been del etions, Tg’gs the fragnent

rhagesces s pesitions apeending to the firsigsecapd on gl PisERaredaspesss of

%Rggvgtons ence of the full mature pol ypepti de.
ypicalTy”afragnment conprises up to 60% nore

typically up to 70% preferably up to 80% nore
preferably up to 90% even nore prefer y .10 95%

S @  petennly grasre st A S eo P eaip fy wb bl e or
ofit §Mfe ElHélE tfb?%ag%daﬁr Oh8iionPRchidy R thy REEEROAEEr third

fragments o S|re&p?ote|n conpriseone or nore
vheteedapaitnel tie ibveatide sithedtemativenurledtide bgses.
particularly preferred that a plasmd according to a
first, second or third aspects of the invention

Steps (bNGEHARS(d) @htt BETacMiebddl iy REhMAUSE!HRIL kelsviS BOBENEE including
i nsertion, or elsewhere on the plasmd, an open . )
10  cloning éeabliipepsf sitendirestrconivagengsigranteth lkenpiohsisngetdescribed in by

sequence. of al buaj n. or r n ri.ant I ,
sambe3 i 4E0E R AR, o FRSTREL SH AR SRR e
contenfsf d7S@ECIP breURE S BEhtddCheReih 151 eferg@@e! Tk exanpleabnd g@ltmethod

one ot her heterol ogous sequence, wherein the at | east

involvesrigaigarhidr cohssioe shésy dumsmmsbiiscnbesiveede et b gengrated on a DNA
transcri.be Lon, ch.: . j
T
15 will rafiiRtaahénl €R6iph Gniderhdiars @aueqriringaindacsiasi nvketoan be cloged
anot her enbodi nent the open reading frame nmay encode a
by the prtigp 6f RNGol#§36¢-si ng t he sequence of a protein invol ved
in protein folding, or which has chaperone activity or
is involved in the unfol ded protein response,
A further ebtodbdey sprtdtiei double sdndhd deginsclretidedmkerfland adapldrs.i YA

G el e S S T LTS o
20 DNA ?I%gerééezi which 9&3@\65 rof8finP &3> achthy @fd Rt weestebiedamdidds.

etween UL an regions. The benefits of the )
Synthefic elrkats iand epic¢esn ofl dblwdtendes] ydoohlesyrandstlr PNoRi rrghich  contain

nei nt ai ned.. The. present. i nvention_al so rvige a
recogniiop SefeR¢es Jpr.ecgeg'me{\ éesg'lc I SW&GST C%nﬂbgslil%%\geg a Eib 1H1’%-en eld.C NA
fragmeARIHOLh DRPLERES Thet A sBbRYLHG@s@ATifedPpkopriateagBiridtion

conprising a REP2 gene or an FLP gene and an .
enzymes to create cohesive ends and ligated to an expression vector with compatible

25  termini. Adaptors are also chemically synthesised DNA fragments which contain one blunt
end used for ligation but which also possess one preformed cohesive end. Alternatively a
DNA fragment or DNA fragments can be ligated together by the action of DNA ligase in
the presence or absence of one or more synthetic double stranded oligonucleotides
optionally containing cohesive ends.

30
Syathetic linkers containing a variety of restriction endonuclease sites are commercially

available from a number of sources including Sigma-Genosys Ltd, London Road,

Pampisford, Cambridge, United Kingdom.
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inverted repgeat adjacent to said gene; (b)P‘WmﬁiB (30%/60 05435
‘ pol ynucl eo e sequence and inserting the ¥
weoabosreaciigot | de sequence into the plasm d at aPOD&IBR00005435
according to the first, second or third preferred
aspects of the invention; and/or(c) additionally or as
an alternative to step (b), deleting sope or alJl of
Accordingdy nthe| rretantiényrgsiens aigo pigaidsp <y plagid aéfé&a{alengy ithe eheve
me_tho(jirst, second or third preferred aspects of the
I'nvention; and/or (d) additionally or as an
alternative to either of steps (b) and (c),

substituting sone or all of the nucleotide. base
5 The preseat BrysntiqroHeo BERitedianpst 6oLl rRImprsiag @ Rlaspdas E‘Fa’ﬂﬁ ahpve.
; e q LAD yehdraRl Lalnakl .
The nfi SpEhBRERREELS: B oL INPNERL HAE b oL S B! Meferred
BacteriaChoge eeltk may bg usefnh fiir glesngyeirpodenowreastnhasheclbsrmay be useful
i ncl udi.ng cl oni ng tect]ni qyes, site-directed
for exprsssigg Of g€ies PESE A Rie¥ds ych as are described in by
Sanbrook et al, Mol ecular Coning: A Laboratory
Manual , 2001, 3rd edition, the contents of whi'ch are
10  In oneienthodipmmatledhdsecell is byelt af whishdbe pRemikicatighle as gripulticopy

plesmi G et S b BVl B PSR et e
(Trie erfd1 2BNGALM0BOSETI0 DAL, &l /259010 My, Ghe Geviet. 022382), 257-
suitable restriction enzymes. These ends wi|l rapidly |
265). aRereakampleon§R1cEam dheriergrayases garei fghahgl maintained in
remai ni ng. ni ck e t] f
succf BB LRy SRR R B DUESRE' T Pl B o
15 cell mayticany@oshcohdrannes! reatii, dehetd thk elsmadih edaptpSB1 DNASB?2 the

ragnents with blunt ends are generated b
host ceH apayehq BiSRERTEmTL DA lp%lﬂlng?rsé]éﬁ Rpsrpdds proeyqa PPMI the host

Bhi ' ed LRMJEM 1R Mbst cell
ot PRSI0 TN E B RIO B BIP0, 1 o
may beafygbbatokarengted: fdond e, sihemrtte plaBhig is whsedrongdf Aitlre host cell
recogni ti on sequences for_ defined restrjctjon_enzynes,
may be FHUBErITIXEET SIOF M PIHAT 2eh FRGTDRIE PRRggife it 82156 o Vsl
.} i gase., They,are syhse Ly, 819 oLyt cchar
S lasm%p%k?eo pl}qsgt géﬁ% eé—fa | g[i% [ o%ég@ %/%%%St %%}ééﬁ‘%é%@e (Ero hg%cic\fcg omyees

carlsb@BEFisandl JungRingly plasall @xhe asehieh vecbokaititd be “based on” a
conpatible termni. Adaptors are al so chem cal |

naturalkyorchaiig eI i FAGRIEIEE SnGAE 19T REshtrablY thise ob fsrenenfLP

' u r. b ' el r med
rov1 Bt B R, PA MG, ShSpgas sy e
fragnents can be |igated together by the action of DNA
ligase in ) ) .
25 A plasmid as defined above, may be introduced into a host through standard techniques.

With regard to transformation of prokaryotic host cells, see, for example, Cohen ef al (1972)

~ Proc. Natl. Acad. Sci. USA 69, 2110 and Sambrook et al (2001) Molecular Cloning, A
Laboratory Manual, 3™ Bd. Cold Spring Harbor Laboratory, Cold Spring Harbor, NY.
Transformation of yeast cells is described in Sherman et al (1986) Methods In Yeast

30  Genetics, A Laboratory Manual, Cold Spring Harbor, NY. The method of Beggs (1976)
Nature 275, 104-109 is also useful. Methods for the transformation of S. cerevisiae are
taught generally in EP 251 744, EP 258 067 and WO 90/01063, all of which are
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the presen or absence of one or nore synP‘ Té/’;@BCNOI./ 00543 5‘
‘ doubl e str ed ol i gonucl eoti des optional INgcont ai ni ng
woahsgevad ends. Synt hetic |inkers containi ng aP@aiGB2004/005435
of restriction endonucl ease sites are commercially

1nc0rpc§¥t@ﬂ lRRig dy frRnddumivesh 9dgas0us GREehie! dellsN@agents useful in
SI gma- Genosys Ltd, London Road Pampi sf ord, Canbri dge,

transfedtiniet sich Kty domeyxoede ¢rlagimy phespaaty 58 A iFsiies Oh e

o B AE BRI SRS i 00 TRUMGH T

Gaither8bud, M Thsas, 1WA ned above The host cell may be any
type of cell. Bacterial and yeast host cells are

5 preferred. Bacterial host cells may be useful for

Electrog))(rgp&pgs BMG g.géﬁ? forYﬁﬁﬁforBﬁg ARl b f@%ef?ekdé%%f # HeOkirt for

ressi on enes resent In the p asm d In one
transfoﬂﬂih@ gearxe néll, tbhaeﬂm senmﬂdl Velrisblate(:@ﬂlls Mt dbr trévsformation of

SRCILERER ETERC LT, o

182, Other yeast types (Me et aI 1991, Gene, 108(1),
" 139-144; lrie et al, 1991, Vbl Gen. Genet, 225(2),
10 257- 265). For exanpl e, pSR from Zygosaccharonyces

om0 FREIPE PR L o

select ﬁ%&nsﬁ)%lngd H@SY cAR. 4%89 Fagﬁ&sﬁﬂﬂ @U@tﬁ@ﬁaﬁ RO bne WhBE €irdtecond
plasm d i s based on pSBl or pSB2 the host cell nmay be

or thirdZgspesactiha prsyuidevenpton may compries ¢ frleqitie msekarscihsswihin a
the host. cel |
oo RaEE brb B S T e RO P

15 to baclRBalYAQEMIE haiREY &¥Forl £ryemat ﬁﬂéctab\l\d‘l efekdrhe Aplyasedl dacrial
based on pKD the host cell %/1 be Kl uyveronyces

selectablieas ajshii 1sanhgrﬁ -Rpldmare genct HEoBER ST FtBEB A5 dNOWD {iR éhe art.

LR L T LT

with ﬂ?é%tivw by pPhasRhd fhldd@chyitefinasy) gRPIDEISAl dIEH DRAS,
on' a naturally occurri rlgz plasmd if it

URAS, mrwgg MIE@ﬁthSSOLYLﬁ;} L 62 R4/ thiEdelP B! enbPGddedn light

ot ol ST RS SOLSORS LA pARL 1
it is de@iPNE10 dPYo, RERANUHTIRFUTRD ot et @oﬁtﬂﬁt THok© Higitie$ irathe aOwill
techni ques. Wth reg;rd to transformtion

appreciateptiok amyogine Whese ewpmasonsd edeletinn ax apgstizatigppesliptin an
mv1ab1§éaﬂ_étr 59 &21]665 regf%n gfaoﬂ?ﬁ%%? le)% ? dd aggo‘squc’uv% ]nkg‘ké}nﬁl a functional

gene is provided on the plasmid, as demonstrated for PGKI in a pgkl yeast strain (Piper
25 and Curran, 1990, Curr. Genet. 17, 119). Suitable essential genes can be found within

the Stanford Genome Database (SGD), http:://db.yeastgenome.org).
Additionally, a plasmid according to any one of the first, second or third aspects of the

present invention may comprise more than one selectable marker, either within a

30  polynucleotide sequence insertion, or elsewhere on the plasmid.
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Labor at ory Qhnual , 3r Ed. Cold Spring HarbBET/GB 2004/ 005435
‘ Labor at or y®PCol d Spring Harbor, NY. Transf@@mati on of
we@eastoetrad | s i s described in Sherman et al (1986)/GB2004/005435
Met hods I n Yeast Genetics, A Laboratoiy Manual, Cold
One seRREibA %cﬁﬁﬁ%yolb% inddipoaRidpeh Of Be@gson dQibB) INAA ueguence
275, 104-109 is also useful. Methods for tpe L.
marker, rwiifs fapy meedseRay gfonto!l slepeniss il cdes fugrielegiabler it jo the

transfoé‘\ﬁiacg Féeﬁs ]T]Ze%é " Eﬁer% ggclﬁg’e? dﬂ'ﬁglbo\fﬁa%ofeg&&%%; C@Illb &f neom}acin

. st
chareincorpora erei y reference. Wth regar

resistahid® MerduRiaticecdllchifure) &y ebsydiag kahamyeit banshediihn@ge. B-
such cells, for exanple calci upr?yfhosphat e. and .
5 lactamBENEsHts0Ee aenearfor PybEmaEn oeafLpni PBWS backitis afpmatbieds the

o 41 LA 5,90 T, o ol e

desiredh@ocdlisef ul for transformng cells and is well known
in the art for transform ng yeast cell, bacteri al
cells and vertebrate cells. Methods for transformation
f ! L RPQLAI MAndbEnd 881s088dvdsNorBRalEehe &ells
Anoth rg?t@ﬁz?éf?%g@%?&l\ét Eodlésa %nzym) 164, 182. Cenerally,
10 resultiigh@opl @@nindoductibn tafanplasmid nbtthelihveofior, eptinwallystoaaldpw tthe

expresHER101cR TPQIOYHES PO PR GE d o BRSBTSt By ORoRR oY 2

polymicfBidd sfegﬁencé&me S1Lhid RididhasBRGLEs Rfthé A&t BIESEME sense that
i nventi on may conprise a sel ectable marker, either

that polyipeptide iane abyrallypeatucetbbystbg besis eCéllssan be bayestad and lysed and

. e e on the pl 1 d, includi but not .| L m -
their DS GE RN co0Bpetamind e keroam s cal by Bttt o
15 methodBhd6Chs thér ddRiteal bybsedtedh 3 9B AIADBR. N8 K63 of Betdig er al
b- Il act amase gene al t hough nmany others are known in the

(1985)aBivrecisid, 2aBI @ offecagnetbedsetiaNAeandalR Nér atahisis raamiqmup Perart.

n i val ent gen n I i
e e SOHEIRSFR FIPLAREO AL SR LT o
cell cattbSSetedddShing UG diddRAS, SFAI, ADE2, METI 5, LYS5,
LYS2, ILV2, FBAI, PSEl, PDIl and PCGKI. In Iight of the
di fferent options available, the nost suitable
ecf a e Ne lf o didid "
R e e
transfosiehtidne dari et dvmfianed vyl welplueai dtentnohigicanynaenls whes ehe

chr onnsonal | etion .or .inactivati results, in an
recomm T AR BRI b RarnG Begaeiiton P! Demeatng Hi Bediepells

: . = . i
L e
antigenjeitys tSagtpieaioficqlBispepectad df Bing wamsfarogd aredurvestedendassayer for

119) .. Sui | e. ntial n n i thi
25 the prote]fr?zlsmgs suullttaﬁ? ar%nb%alség. tial genes can be found within

Thus, in addition to the transformed host cells themselves, the present invention also
contemplates a culture of those cells, preferably a monoclonal (clonally homogeneous)
culture, or a culture derived from a monoclonal culture, in a nutrient medium. Alternatively,
30 transformed cells may themselves represent an industrially/commercially or
pharmaceutically useful product and can be purified from a culture medium and optionally

formulated with a camrier or diluent in a manner appropriate to their intended
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the Stanford Genone Dat abase (SGD), 0T /6!
‘ http:://db¥geast genone. org). Additionall ywjgﬁa%UrQAJ 005435

weacoesroding to any one of the first, second or POT/GB2004/005435
aspects of the present invention nmay conprise nore
industrlal B8R BRiaS 8} SRRt R IRl andebptivarllypidibgedaand presented in a
pol ynucl eoti de sequence insertion, or eLsemggée on th
mannep$uigblie foiohet esel diericspmPplse WP UeLls Fort e dpRepisysh PatFTyto
i nt X i C . r, QW
sorey 4 R0 SRS 35 Bl LRk, B P EMEDGE RS, sl
whole 8&1, @6dhody aitroalls camnbd heedt asaapudesniod adwf¢ varie sEapplications,
mar kers i ncl ude di hydrof ol ate reductase, G418 or
5 such asfzagrmpers rwaisang pRamasFUaar yot i ¢ cel | cul ture, and
tetracyclin, kananycin or ampicillin (i.e. b-
| act amase) resistance genes for culturing in E.coli
Transfamebddtosecelbactyethiem be Abttered v ¥ stfjicienhémgeaneé uheer appedpriate

.Selectable trajt can.be on another_ .yectof. ich i .
conditSu g o et SHUPS AhtE e RURred RbLE e HiPgberein
to perﬂﬁttﬁf@x&feséi&{ﬁ BE iahy I WF @r G @i5es b loy nhdranwiginoretidebddience

I nvol ves growing the cells resulting fromthe
10  insertionstwitcwtheiptasmad. a pl asmid of the invention, optionally
to all ow the expression of a reconbi nant pol ypeptide
(i.e. a polypeptide which is encoded by a
The preRhyinvslRaihdaleatyeidesa artidddophodndits apebt¢ia comprising the
het erol ogous to the host cell, in the sense. that tha
steps Qi pespyidine ainlasmeie aseerdig 1oy the b ceepPngyort Tﬁgdrﬁégﬂts of the

. Cel | an d. t hai
ot S5, A5 A0 DR B 1 By B
15 cell wiieeH4e5188nidS hiig(® duktding tisutimsasnte dostdedicin Heltlry medium,

Sout hern (1975) J. Mol. Biol. 98, 503 or Berent et a

thereby agsjucitit wet§in- 3, 208, or ot her nethods of DNA and
RNA anal ysis conmon in the art. Alternatively, the
presence of a pol ypeptide in the supernatant of a

Many etplréssioe spdteras 4re dnetvoy imelhde| Hactesin (foe extenle e doliigichBacillus

subtl 3y e B G BE G 1 B SuecelefLpirt Ry Sl Do

P : s e Gof idimed by wel | known i mmunol ogi cal net hods
20 mmnmﬁ%e% ?%E reconbi nant DNA is capable of directing the

expression of the protein. For exanple, cells

successfully transfor Wi t.h an _.expressi {0
In one SORGEE IS PEATHESO O Fagt 6 "o SEBD A PYEHICTS pgpable
i3 ARh8$neAlas GokALS ﬁiﬂ&tﬂfeﬁ? ofid b8uslgydakR Nedl0daSetcAti®nyces
Ofbelharvelst eed azind asesayed g?}%{Shé pr ot e:lyn usi ng suitable

cerevigad | BodiemmyThaus ladtis, a8éa o ﬁa;t@riuf, he_ZMgP%§ GOWEEESh okl
25 ZJ.’gosc?c%}ﬂclzr%ing)pe%rTBbealilYi,eSZyégsgac‘%%glso%ﬂztcei n}"e%’z&z‘ztgﬁ, al 3P Kluyveromyces

drosophilarum.

A plasmid is capable of being maintained as a stable multicopy plasmid in a host, if the
plasmid contains, or is modified to contain, a selectable (e.g. LEUZ) marker, and stability,
30 as measured by the loss of the marker, is at least 1%, 2%, 3%, 4%, 5%, 10%, 15%, 20%,
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%,
99.9% or substantially 100% after one, two, three, four, five, six, seven, eight, nine ten,

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100 or more
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nutrient nedium Alternatively, transforned cells may
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i nt endedi ndustrial /comrercial or pharnmaceutical use,
It is paamchlapt Adaalabsoupac kageadeadn cdleﬁciesteim e drrmeremapisey mannosyl

suitable faor that u exa whol e. ¢ coul
s transfepes Hphef it é&g?y&PSﬁ%téal flop® §¥ 15t e i apion of the
¥n@n to/into a process, crop or other desired
gene nglﬁ%gqh | mlarly, whole cell, such as yeast cells can

be used as capsules for a huge variety of

Roson GRS SR, B BELARGER o RSy Wl ppcions

modlﬁgéﬂohé‘ 1,9adht BFoddcBEi s Nt Fot BRarAHIE, ﬂﬁomlburﬁi@ppm&ﬁm atquence
conditions known to those skilled in the art, and in

10 does nvi ewntaih amlyrenttsaaumifigécedngb@peé@fepmmdehw nqtobesarigpertachte be

h
oG P DB PRl B O 0 e e

recombiRght R@SRNAIbinfine HHOIT) tohdtiiced $0 apionbea e ?eaﬂ’elsﬂmmbsf cmn be
rodumlgg a protein conprising the steps of

modifipt byi @Hinkechelyresyiationacersialling Vol th B13pRYsst | ThE bgposyiated
hi d
albume 1'8 ra%l ats.oo S%hsto% l%k%nh ?dg%ééx%?i % ehd Qﬁg oy ﬁlanﬁggylated

ng a sui trans ormng t

15 alburmh@ﬁ@dtﬁ:edl by \thetﬁaéﬂ‘tﬁnﬂieaﬁdmodd b&mﬂm@d&) yeasi stnairi defidi¢rs i 1n one or
transformed hos a cul ture nedi um

more o thsddé Sers (8\(@94/0&68%@;16 &5t g%rgfleglﬁn‘rsvgsf %asctllxgervgg thisis to
create EQ@X%@ lwlh&i:h ?Ell ﬁ&e antie &éﬁo&fe%ﬁcl?)ﬂ?aml Bdifeed Q&dl AMe of the

us su yeasts, filamentous fungi (for
Pmt peocainpl ie Ié\ﬁ)ﬂmegl I IEcs) exzpﬂl;ﬂnt tlrceeet Irsay \M@Oheddbhm,slnseﬁlon or
and inse

| cell t
wansp it B8 FOUEE CETTRECa s (oha pUabrs Naiohntenit fpohel ene
20 regulaﬂoaﬁ@eg%fe%l&?MeeopﬂcheW%eﬂ'@% h BhcH Medlide @ rtPdl Brotein is

ticopy plasmd. Such yeasts include Saccharomyces
produceér eMtasmaaledthh@yywestomu&xb e rartfprnedpiocpdugsaat epti-smt agent,

go ces rouxii, Zygosaccharomyces bailli,
Sudla?%b%é&g@g %ces fernentati, and K uyver onyces
drosophilarum A plasmd is capable of being
mai ntained as a stable nmulticopy plasmd in a hgost, if

If a yedse other than S. cerevisiae is used, disruption of one or more of the genes
25  equivalent to the PMT genes of S. cerevisiae is also beneficial, e.g. in Pichia pastoris ot
Kluyveromyces lactis. The sequence of PMT! (or any other PMT gene) isolated from S.
cerevisiae may be used for the identification or disruption of genes encoding similar

enzymatic activities in other fungal species. The cloning of the PMTI homologue of
Kluyveromyces lactis is described in WO 94/04687.

The yeast will advantageously have a deletion of the HSPI50 and/or YAP3 genes as
taught respectively in WO 95/33833 and WO 95/23857.
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warasweedd by the | oss of the marker, is at | eaBCT/GH2004/005435
2% 3% 4% 5% 10% 15% 20% 25% 30% 40% 50%
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the prdmnk@heamhuhanahsmsseyj basontesleetitsed @hwve seloftivy pressure on
reference tq Chiner nchliffe (1989, Curr. Genet,
5 the“Q¥GHNQHQ§%YHM¥?H$§6ngFW &%y advantageous to use a
yeast deficient in one or nore protein mannosyl
transferases involved in O glycosylation of proteins,
A methiat of protiacice auyotdmmmss@nﬁ@m 2 plasgichef thsdnrwention preferably
uenc

furtherscgg}pgéq ‘S]le 55 E}ﬁ)g ésg:la:?%gl 1éey %1 ro?iﬁge% T t{e&t ﬁ&lﬂsth& A0S host cell

ran

mﬂheaﬁﬁﬂéﬁ@@mhpns by the producing host cell. For exanple,
the al bumi n protein sequence does not contain any

10 sites for N1linked glycosylatlon and has not been
reported, to, he y C
The thaf sao(sigy?d ﬁoseﬁn rr@ gl%gent eﬁ%h }; o?oﬁ‘gg!:feﬁald %gthe culture

medmﬂh%@[&’ ipBiplhsrhid Rpavealfabirhaost @elﬂ I—lZRTlé pprteid uogdbe sobteduinderthe
yeast species can be npdified O linlced .
cell anéAOy é@gw el byarey a9teds KperDivh §lerfah H%Pg gxample purification

techm(@p POSHL ?E%cgge lo?#?oﬂﬁﬁanﬂ?'e%ﬁe@se@' a‘i‘t‘}hrﬁlﬁ Hak}e bk&EHisflosed in:

ncanava e anoun mannosyl at ed al bum n
15 WO 9P093EY; eenbyal tdfensteiasiericahdpe ERd6é &@0byerusiah gt aeytakstived
strain def|C|e

f the PMT
coloregiy) GBI 67 G e SEo-O O B ey . SR GUR oG T g Gomin
to a 1@%%1%90 ﬁalh%t &nd W@Bm%‘w hybas 788 dehestd IWOi 0GAQEMOREhich

a reduced | evel of one of the Pnt protelns
descrlbes c@npletec @drlﬂ@dmn epanpises; alhef ewhigh e incdelogatpdherein by

i nserti.on ranspositio C u
referencpe %‘%@ﬂﬁ’ g Et;‘ gﬁ%{fﬁlg g% pr\m?qﬁ gtfﬁogf' eg"r‘%sz elélﬁg %{nolgrpé ay
20 technic%d%%ﬁ’hﬁi B&i 1o Ob veRBeflf fok PerifiiMic geA satelﬁblc h that
Ittle or no Pnt protein is pro&ﬁced Al ternatively,

the yeast could be transforned to produce an anti-Pnt

s 5 e PO i B BRY: ol BB ED o

solvenff eﬁﬁ@ﬁcﬁf—‘ N@fiofJ6k vahit dxehirpe RMIE)ngﬁ@Sphyt §hosphocellulose
cerevisiae is also beneficial, e.g chla past or

chromaspgriphyy v Bydseplobls |iaerarson W%O%%ta%?féﬂ% T Chy %?at%ﬁﬁﬁpﬁly»
25 hydroxyfapaute %ﬁo&%&?apl&ﬁoie%ﬁ dcﬂr{iﬂg@ogtaphy, concentration, dilution, pH

adjustment, diafiltration, ultrafiltration, high performance liquid chromatography (“HPLC™),
" reverse phase HPLC, conductivity adjustment and the like.

In one embodiment, any one or more of the above mentioned techniques may be used to
30  further purifying the thus isolated protein to a commercially acceptable level of purity.
By commercially acceptable level of purity, we include the provision of the protein at a
concentration of at least 0.01 gL, 0.02 gL, 0.03 gL, 0.04 gL, 0.05 g17,0.06 g.L”

10.07 L%, 0.08 gL, 009 gL, 0.1 gL, 02gL",03gL",04 gL, 05gL", 0.6 gL,
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carrierst dient repldtopioply pa¢santed de 8nipforhe pl asmi d. A net hod
of producing a protein expressed froma plasmd of the
i nvention preferably further conprise the step of
Tt is pro@Rb@itanthe bhsteih RASolate Gl setdever pteirmadautoaltyhesceptbliladedd] of
" host cell or the culture nediug1 Th? thusfytfduced iall
10 purity priopeateinrhey spehasmaesatieallynagegeiabledeyg! §f Wty it 1t 1s essentially
secreted, in t ) j -] ' ;
pyroeREEh S a3 Sl B R BPRCLIRRIOR BREME pithou
causink ididaherfeead dot assdéiated ouith the ectivei afrthdpnotemy met hods
nown in the art. For exanple purification techniques
for the recovery of reconbinantly expressed al bum n
- : | FoR: / /utilitREDWRIchOfn the case of
T R Ry L R it
15 albumite asduddeiry. wddhinistraioantospatiepts 30 9ra@b Bevead kainisnehock and blood

preci pitation and. subsequent. appligcation of .
loss, sEARARNITE SUETY ARG AR] © EracEeh i B Sy aldfergogins.
728 553 and WD 00/ 44772, which describe conplete

purification processes; all of which are incaorporated
Althoula iteis possjble &t ertherapeutigrllytusefvd desitee praipin Rb@ITsd iy Prgyess of

. be.purified fromthe culture.nmed ' .
e R o SO A PR H R of S s
20  formulfiGH 8bdgher SHG onaedr! mbiR 0B IEYl Ol Sietsna dilhenta MiEhei aamier(s) or
sul phate or ethanol precipitation, acid or solv

| nt .
diluen#éxtmustd ‘Gaceptahled in Be sense P bﬁl%&%??&@lec‘ﬁﬁbtﬁﬁfiﬁrﬁlieg piRpein and

osphocel | ul os i 11b "

v aoPRRREBRG G, PG SEATERETY cIRRERLES vl b st o
saline WML QXY bapatile bad pogsmikeyr aphy, | ectin chronat ography,
concentration, dilution; pH adjustnent, diafiltration,

ultrafiltration, high performance liquid
25 Optior?aﬁ%%ﬁgfo%méte{d }5‘5)1[58 Will be presented in a unit dosage form, such as in

the form of a tablet, capsule, injectable solution or the like.

We have also demonstrated that a plasmid-borne gene encoding a protein comprising the
sequence of an “essential” protein can be used to stably maintain the plasmid in a host
30 cell that, in the absence of the plasmid, does not produce the essential protein. A
preferred essential protein is an essential chaperone, which can provide the further
advantage that, as well as acting as a selectable marker to increase plasmid stability, its

expression simultaneously increases the expression of a heterologous protein encoded by
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like. In o enbodi nent, any one or nore o he above
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the culiyripe Fasepod bhaPRIEIABIE SIS PuBiGrBdy g ablainthe
effect DR TRGRUL %?glél EXcIRGCERE aBh&tibeVahy Rbt RWHkiha! f RIYSHh or

has a pharmaceutically acceptabl e | evel "of purity 1f
proteih torddsictiss entrayl tequipyinefferent oeandidy expansiye gaowibniystearsed be
in a pharmaceutically efficaci ous anount w t hout
used. causi ng nedi cal effects not associated with the

activity of the protein. The resulting protein may be

used for any of its known utilities, which, in the, .

Thus, dasepossibll tourse , génadhaidiecombinanibinenviodes aprQaint epmprising the

atients to.treat. sever Uurns, s . -

W R o N S et

wheretRE Plakiid i@psesert vitihe cBll @iz inghe Mstieughhd plasmid, is unable to
possi bl e for a therapeutically useful desired protein

produeshthai’ersentis) prigiocess of the invention to be
adm nistered alone, it is preferable to present it as
a pharmaceutical formulation, together with one or
It is predéreedatigaht adentiadprotei sisanedhdtiehtrsits divedogxganefs] &) a host

or diluent(s) nust be "accept aht%l e" in the sense of .
cell angedelpipdc@ripantivaied. aos Mot Feula’ fiedpshrdt diVRLORIE dppuxotrophic
: | erl t ac i.i t s e i > h %d
Cies I FHERLRIELD, L LA ORI OATRR) eiutal b fimac o
deficisicl | thbe catt érei t@mplaniepyd dgerndfitiess oPpnbdifiahtionst tee thehigsowth

.fornulated protein wll be presepted in a.unit.dosage,, .
medivpy BRerQEk “RSCF P Bl BeR]. SUEABIESS Bhpeureie DS, in
the colfBkEEHRL gf‘esgﬁ% lisben@Bn B ordenBatl (k& dMéeldY Biadfive®ed in a host cell,

enonstrated that a plasm d-bone gene encoding a )
resultpinod déficiemyprhish nguohde complemented by additions or modifications to

the growth medium. The advantage of this system is that the “essential marker gene” can

be used as a selectable marker on a plasmid in host cell that, in the absence of the
plasmid, is unable to produce that gene product, to achieve increased plasmid stability
without the disadvantage of requiring the cell to be cultured under specific selective (e.g.
selective nutrient) conditions. Therefore, the host cell can be cultured under conditions
that do not have to be adapted for any particular marker gene, without losing plasmid

stability. For example, host cells produced using this system can be cultured in non-
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Ho , th bilit f plasmds to i t
o endopeneybreued TN ahsipiaE@s e piBRaR Aot 1S DhiTRAbPdas
d t t 1 ni i t.h
s PSRRI g RO e
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arker genes

require the culturing process to be
chapeﬁf@ﬁ@tdﬁf&l@féabl@gﬁﬁe'ﬁﬂﬁ@ﬂﬁéﬂbm}@mmdlhcmnselln order to obtain
the effect of the marker gene. Such specific
conditions may not be optimal for cell growth or
rot.ein oducti eng 0 . ' ' i 0
R N e O A s R R
“esserttil’P OBspeitngs POIUSHdaPYEN earidhather Eessediialiageney peninotesich as
rotein conprising the sequenc . sent

p of "es | al
PG Tppidifh hwhst, hpp HSPHosBPHEE GRS Shep i PEstaojsitisstip deleted
] .abi]it i i i thi a }
or insgfiited i ¥ PRl ST ah At R g Rl AP REvelbofia i atidophic

(biosﬁlﬂ{éqbr):l%qﬁi;@né}ﬁssenti al protein". It is preferred that
the "essential protein" is one that, when its encodi ng

20 gene(s) in a host cell are deleted or inactivated,
oes not .result j ' ising
oo BEbAERsiink SR phefb] SdPURLAR B9tal compiing

a plasndd Xich @p Biptastdid @saordihgt ajy sfdeiframenoid wethircdspews af the
_ leficiency that can be conpl enented _t% agglli %ons Ol herei
invenfipi)i theqdaTHA SOMBTIFRE g8t IRt FRERATMA FREFBROTEPCIgRE Wherein,
in the & | 19608 nodhical 1ENGRYRS t(RAProRSs &Rk i Aaperone.
n th%r%?egm%..@ thaﬁlﬁg{l}:c%n?exto ofC thle pr e.se_:nt.rlbi nvention i g

25  Prefe@bly, ihdie, absbren afehepksmod, thnhettiogltiednviabla Hdsthaserell may
further comprise a recombinant gene encoding a heterologous (or homologous, in the
sense that the recombinant gene encodes a protein identical in sequence to a protein

encoded by the host cell) protein, such as those described above in respect of earlier

aspects of the invention.

The present invention also provides, in a fifth aspect, a plasmid comprising, as the sole

selectable marker, a gene encoding an essential chaperone. The plasmid may further
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results in defi ci ency whi ch cannot be conpl enent ed
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system can be cultured i n nonsel ective nedia such. as

the plamip| exnpising e reamedhal, ewindlen arespsEEahsheeassnoRFER = the

t han the m ni,mal ' '
s et T B A0 SR TR s e
host defll AB¥RFMaprRay & ré@ntitogefausageddgon aaebgded giretin;

or otherwi se inactivated. It is garti ul kx]freferred

0 culturing theeost eslbna PalFurpPEIBI U Rdoges B plgw e expression of

chaper.on ' ' th ol @G80 Phe th
the s RS opf Jud M BRI bl o LRoRLY B B e chus
express@l B&bio¥&0s @ydtbinciondithé enlbwad dostnatlearsthaguthie medium; and
producti on of_pro%elns, sgpg as .endogenously encoded
furtherpptignplsy, Ay REp B SUHECA PP e host celi. This
system al so has the advantage that it mnimses the
nunber of reconbi nant genes that need to be carried by
15 The nidiedphagnfuethé:f canprisshtesssp b fogeulating thex praled bptegslogous
~an_essential chaperone.to.increase protei I i .
proteiyi g o CORTEL s B P P OL B T By Ol ey Pyl n a

i B hipShaSREeRkr Afschiied iaByeNt [oBnk Rebidded thdodiment, the
umidH%%%éﬂ??b?% chapergnéﬁ PDI| and PSEl gﬁd ot her

metholl @sedvisicaltiiringsthe hpstodl én Bonsspi¢rting ndia. seh aspAIChipedin,
when t he endogenous gene(s) encodi ng these proteins
are deleted or inactivated in a host cell, do not

20 BRIEFSXCRIPTIOR OPTHERIGURER! opi ng an auxot rophic
(biosynthetic) requirenent. Accordingly, in a fourth

aspect, the present invention also provides a host

. cel] co ising a asm d h as a plasm d according
Ehgu@iségvsngﬁwﬁgh%ﬁggﬁ¥eégggﬁ i%?'third aspects of the
invention), the plasm d conprising a gene that encodes
an essential chaperone wherein, in the absence of the
FigurpP abowsla plabmidiosp 0xe¥4ACP% unabl e to produce the
chaper one.

Figure 3 shows some exemplified FLP insertion sites.

Figures 4 to 8, 10, 11, 13 to 32, 36 to 42, 44 to 46, 48 to 54 and 57 to 76 show maps of
various plasmids.

30
Figure 9 shows the DNA fragment from pDB2429 containing the PDII gene.
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Preferably, (4n the absence of the plasmd, f,’@g %00[‘/ 005435
cell is in bl e. The host cell may furthe orrprlse a
WO eeshi nant gene encodi ng a heterol ogous (or PCT/GB2004/005435
honol ogous, in the sense that the reconbi nant gene
FigureNg2 ehless sonpy efegiptified ®AP2caseriion Stequence to a protein
encoded by the host cell) protein, such as those
descri bed above in respect of earlier aspects of the
Figur%r B?%ﬁé%@ﬁbleﬁ"@s lﬁfe%%@% irl 1Y EREmPlesal so provides, in a
ITth aspect, a plasmd conprising, as the sole
sel ectabl e marker, a gene encodi ng an essenti al

risw 360G UL STl by hereomer L oe & gene,

2mmfamly plasmd and is preferably a plasmd

according to any of the first, second or third aspects
FigureB5tshews hesatucape ofifeQaPA¥@nt- i nvention al so provi des,

in a sixth aspect, a nethod for producing a

het er ol ogous protein conprising the steps of:

Figur 49 \theivitheaseiasite 6EPCR poimprs BISA4S andD82M. d, the
pl asm d conprising a gene that encodes an essenti al
chaperone wherein, in the absence of the plasmd, the

Fiourlggﬁtshg&fls %)lhafsrqnh 5’{9{9 1ﬁ?stl @%t ‘i&gé%ﬁlgtﬂ'ﬂﬁlb%f‘ gPgmerionl Tgfjowth in non-

urther conprises a reconbi nant
selectg%rlﬁlu&h@ﬂﬁhlrm@)ré’ beteriot ogueisingrarienpSAGS I-derveg rlgfenids.
host cell in a culture medi umunder conditions that
al l ow the expression of the essential chaperone and

murehé% Relar @agais retei NpmANYEPDL iHare laykspuredef 1ylbdilgaﬂ'aﬂl avith

hus expressed heterol ogous protein fromthe cult
DXYhQ‘q‘i]ACQHDBZW@ hBXall tpd 4 [pBd20rT], dnaY1 um]|43eEpDB2978] DXYl

tional | oph|I|S|n t he rifi tein
npmm‘%@a%@m@i?wi oD S 009 B S Enformed 1o
| uyf i g =y
e BBy, PR ket ot phoagus maehaim pitt mgmen
was iE&16180 fadne bIIBIOT8I rffmmfarmamltst wdresgz@wnf for |4rda|ys1 at H8°C, OOrpm
manner di scussed above. referr

4L quiferevephogtank lsred sercHplt aFr s eFleh B, Guppatrid B (wWeeke,

T e

A iERalof of hguatiiative asimintinoblegtioghoesih O\Metho¢sl am damélp;atlons
of pSAC35. Figure 3 shows sone exe

Univérsigassforleget.cPgl@gNorpiaglyribkA afaneprgs ngl%ilonﬁzgee% pganL.5E00uL
goat antl-zf—]?A %1gr}1g pé%gduct 8\ tl?S?ATeﬁﬂgerﬁ%dt R 4R1S RV BPemPf agarose.

Precipin was stained with Coomassie blue. Isolates selected for further analysis are

indicated (*).

Figure 56 shoWs the results of RIE. 10mL YEPD shake flasks were inoculated with

DXY1 [pDB2244], DXY1 [pDB2976], DXY1 #rpIA pdil::TRPI [pDB2976], DXY1

[pDB2978], DXY1 mrplA pdil::TRPI [pDB297§], DXY1 [pDB2980], DXY1 zplA

pdil::TRP1 [pDB2980], DXY1 [pDB2977], DXY1 #rplA pdil::TRPI [pDB2977],

DXY1 [pDB2979] DXY1 trplA pdil::TRPI [pDB2979], DXY1 [pDB2981] and DXY1

trpl A pdil::TRP1 [pDB2981], and were grown for 4-days at 30°C, 200rpm. 4pL culture
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various plagmds. Figure 9 shows the DNA fradSdGB 28/ 005435
. pDB2429 co ining the PDIl gene. Figure 12‘10\/\5 sone
wexaFbifi)ed REP2 insertion sites. Figure 33 sROWEGB2004/005435
table 3 as referred to in the Exanples. Figure_ 34
supern&fgyEoddbe pequhog focBBEQiDuNBlecttopkpgsip eeB5 iy wiandards
t he sequence of SEQ |ID NO 2. Fjgure 43 s
concerdigfiaBhalE 1BHepeR ng@abggz%{%%ﬁgqﬂmg%ﬁég qgs}lsl’endw

- shows \p ' bi bjdt 5t dRaid SCHEMAIEDBILe Of Tsolates
mn Dm%e\ﬁéﬁgt)lsgﬁmg?%a?/\é% i Jrkl%trcli n s%%seég%l?%%qui d culture for
selected. fof it siaheitont aidicargd ¢Far i ous pSAC35- deri ved

pl asm ds. Figure 55 shows the results of RIE. 101

5 YEPD shake flasks were inoculated with DXYl trplD
EXAI‘{'F%E 976] 5 DXYl trpl D [pDB2977], DXYl trplD
pDB2978], DXYl trpl D [pDB2979], DXYl trpl D [ pDB2980]
or DXYlI trpl D [pDB2981] transforned to tryptophan

e B TR B P Bl e o

L Tka NtSMe{R ShdMacERe dtedlayshit th300€aegdofrqfm 2um-
posItiQ rSfLa%% tdgrﬁg Isuper nat ant | oaded per well of a_rocke

t .
10 familyl piasiide bf%&ier‘rpgnil‘lsi’rm B ]@igne(z/@gkgqnegﬂy@mpat%@ﬁé@%, which
e SR £ e SR . o 68 b
follow%gl?sg%)@ga{ti@? gﬁ%r fe%lsﬁ, a Yl hodsecantt aapld Gal iaansdigonucleotide

aget, Gslo, Norway). rHA standards .
linker.Cth8 ¢tk b bbwhichraze inserigl mio a POQKHE SadRab-siteivithipabg Slgregion

product A-1 151 resuspend i.n 5 5 .
of the Zyraely BREEHERIOAAS G GG U FP Coomheal)e PR chosen
| SALALER S 0z phoUtdah oy Sk Siofd Br i alicCasesbtr
15 were t(wssa}(%':i&%ufgéngétogﬁ%%%ﬂﬁe&{de—gﬁ’ & g@% T £ 10 YEPD s
invert&hadpeatl sequdnsesneSter symthetiaBA linkers Byeye ifspibpmiachsiy) and

DB2976], DXY| trplD pdilr.. TRPl [ pDB2976].
the re[BpERGRA]ies BXYRe PR BRI RSF FHRRISYG] iR h on non-
LB RRaR80 | si ' ibRPwefend , InE¥bn of 1
Selecf‘h% 29%7}),Pe R sifes EFI[D)D% et B eﬁl%iﬁbb oyl

DNA [FrpBRe%donitthe t'a @ele pditeteTRPVas] FDBESTYES pigerting a DNA

o el b B BT ppEROOH . o vere

cul turesupernatant | oaded per well of a rocket

| mmunoel ect rophoresis gel. rHA standards
EXAM®Adehtrations are in ng/nL. 800 nL goat anti-HA

(Sigma product A-1 151 resuspended

Insertion of Synthetic DNA Linker into XcmlI-Sites in the Small Unique Region of
25  pSAC35

Sites assessed initially for insertion of additional DNA into the US-region of pSAC35,
were the Xcml-sites in the 599-bp inverted repeats. One Xcml-site cuts 51-bp after the
REP2 translation termination codon, whereas the other XemlI-site cuts 127-bp before the

30 end of the FLP coding sequence, due to overlap with the inverted repeat (see Figure 3).
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in 5nL water) /500l agarose. Precipin was TARI2MEK 005435
Coonmassi e e. Isolates selected for furt anal ysi s
wanreasioatiigat ed (*) EXAMPLES These exanpl e descPCh&EB2003905435
insertion of additional DNA sequences into a nunber of
The s@@shdd @mrtediatzésnedszblyp leker incddeoby emdcﬂiimgl @ésé\/lswﬂtﬁ'sms of

w_thin the US- n p asm «
oligongbieetdpc Homl LEH citis D AGE REPAITY Raet gHEPBq SnaBl-
- RS i neltdefoe@rdsBitiah RAsebaaREr ol BEAC3S.
Pac an'pl cﬁ?‘]f#ﬂ&@é sfnﬂgnce 0ch’:n EI’? [ s1 lost fromt heppl aém d
follow ng transformation into yeast), a LEU2

el ect abl rker and an oligonucl eotide |inker, the
M@&Mi ch are inserted into a unique S

Bl-site within the UL-regikon of the 2mmfamly

di si ntegration vect or;-pSAC3-{see EP 0 286 424). The

sites chosen wepect owards the 3 '-enésBE3f the REP2 and

FLP codi ng regirons—or in the downstreaminverted

repeat s¥@giénces. Shor?s%ynt het FIEaIDNA i nkers wer e

nserted info each siie, and the re s @bJEéltles

CFS6 GRARHRC G B4 aé%ﬁcag%ﬁ* %@ QAEM ot h
S et onl e B R R R

insertions were identified. Insertlon of Iarger DNA

Plasrmg JNERE SywsOR %ﬁ’faﬁﬂf Nfgestd gﬁﬁeJ{QﬁaI ' fh%efu@e%§ 1R fragment was
nstrat ed | nsert [ ng nment cont ai ni n

isolated lﬁ@nPﬁ)DW%(@ﬁe) agatase ighle 11g@1m1 Wlth the ﬂ@ 6/RHEI8Z ACE;IAmkE ngat, 10

and ¢ HEF Shlefionghagd o oot seabsgol PEBcLcopmattth 'eistant
transfobgbﬁtls alby Je?cbé%&@gédr%e@ffoﬁ% %;fe@&ﬁzle aérﬁldéhﬂlﬁtecould be

region o were the Jicnl-sites in
lineari&edDybPralndigestion. Req;;ta'atlicm er@ymeXatybis sdangified pH OB Figure 4)

) fter the R 2tr slation te 0 wher eas
with o FhorIoREN I, W CIFb Betdrd | haNen el Lsing
oligontidiEdtiRe| 8 & IOLEYE CFIRI @ink OCPYE r('I“éBler)t Bodfienddvigy tx@€rtion
repeat (see Figurée 3). The sequence inserted was a
contairg@-thepcdriredt Enkersdguebye. anneal i ng 0. 5nmM sol uti ons of
ol i gonucl eoti des CF86 and CF87. This DNA |i nker
contained a core region " aBlPacl- Fsel/Sfil-Smal-Sn

Table Bl 'Olicomhitiehi RNeQERLin@sinidr&t i On sites absent from
= pPSAC3b. Xcm Linker (CF86+CP87) SfU

Description Sequence

REP?2 primer, 20mer 5’-ATCACGTAATACTTCTAGGG-3’

REP?2 primer, 20mer 5’-AGAGTGAGTTGGAAGGAAGG-3’

REP?2 primer, 20mer 5’-AGCTCGTAAGCGTCGTTACC-3’

FLP primer, 20mer 5.CTAGTTTCTCGGTACTATGC-3

FLP primer, 20mer 5-GAGTTGACTAATGTTGTGGG-3’
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Pad SnaBl

SpaBl Fsel

AAGGCCEECC

pSAC35 was part| al |

CF86/ CF87 )Sm]uelﬂﬁﬁker
and transfornmed into E.

, @aﬂsadpﬂmhh t hy

and 10 2 dilutions

Smal

CF86 GGAGIGGTA

ACGTACCAAT TGA CF87
WOERHFARITIAA TTCCGECCGEG TCCGBECCCA TGCATGGTTA ABCPIGBR004(h05435

d| est ed with Xcnl

ApBafE/ 005435
CACCAT

(neat,
col i

- Db a. TCiTT
CF108nd s@ﬁggﬁ‘@%?rf

Yhha) o

I i nearised by Sma

dl gestion

R ?23? '

qutrlrtlnn enzy

be
cmo@

SRR O

nn ol nnnur\I eotid
A A a

-site after

CEQO

hDB263 A kb abte abc ddn the 3 bin
REP2. DNA sequenci

fa mlaYe! P mlaVal
CrrJgo ditud CUrgJg

IIQI
oS

| CFlz(chibl
cor

epljmc;smMcsed t
rect |inker sequel

sequenci ng4prerrner s:

REF>2 primer,

20nmer 5'

2 S—pPHHEFS—CoU;

nce.
Pr i ner

he-ATREEAGONCGOTARIOTAG GTeCT-3°

Table 1. digonucleotide [
Descri pti on Sequence CF8Y
- ATCACGTAATACTTCTAGEG S

CFo8 |

| CFlZFQJE‘szDBé?g Drer
FLP pri ner

pri

Ded

5!
5!
20mer 5'

nmer, 8#@}6 5'- GAG

rrintlnn Qpnnnnpn

ERZ prinmer, 20ner

1+ CTAGTTTCTCGGTACTATGC- 3

20 pE
Z O

RO A CCER T IAGE TS M B

' CF91 HLP

TTGACTAATGTTGTGEE ' Pri ner

o

ATTCGAGZ{eEGTACCT/
b, 5' - CCCCEECACGTA

(\E|m|:|Dpr=nrn

LILE =2 mart

JTCC-S
ACGTACT-S ' 24nmer
SGATCCTCTAGA- 3

24nmer

GANFARAAATGC- S5°-GFA@IA AGIPA PGGOCAGT20mer

CF123 pDB2783 MCS, |
CF126 pDB2783
ML3- pDB2

| Reverse

5, o - Gl AAAACGA
pDB2783 MCS,

16mer

HAGT- 5 A RA R A 1A TR A TG 37

| cr120

Inverted repeat

primer, 19mer

5°-GTGTTTATGCTTAAATGCG-3’

REP?2 primer, 20mer

5°-TCCTCTTGCATTTGTGTCTC-3’

REP?2 primer, 19mer

5*-ATCTTCCTATTATTATAGC-3’

Restriction enzyme analysis also identified pDB2689 (Figure 5), with the linker cloned

into the Xcml-site in the FLP gene. However, the linker in pDB2689 was shown by DNA

sequencing using primers CF90 and CF91 to have a missing G:C base-pair within the

Fsel/SAI site (marked above in bold in the CF86+CF87 linker). This generated a coding

sequence for a mutant Flp-protein, with 39 C-terminal amino acid residues replaced by 56

different amino acids before the translation termination codon.

The missing base-pair in the pDB2689 linker sequence was corrected to produce

pDB2786 (Figure 6). To achieve this, a 31-bp 5’-phosphorylated SnaBI-linker was made
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ML3- pDBZ78' MCS, 5'- AACAGCTATGACCATG S wwznomn’j 05435
' CF129 I nver@ed repeat 5' - GTGTTTATGCTTAAAT S

worowE®617149mer CF130 JREP2pri mer, 20mer PCT/GB2004/005435
5' - TCCTCTTGCATTTGIGICTC- 3" CF131 REP2 priner, 19mer
from o@igolﬁE@&géI ATTAET ATAGE195. RAsiy inak i lontenzyoshabalpsiste of
a

i d i fied pbPB2689 (Fi 5),. wth i
st den e pleesss (e S SinThe Hoker L
DNA gefl&lﬂ?{ng %&%ﬁ@ﬁ%ﬁ%@ MESH. SN Y1 0N S ERUEIN 6678 1R 1B8 correct

pri ner an

CF91°to have a mssing G C base-pair
DNA lisdkérhieqpuehee FsEDBSF86L Bliis geferaiel edcodbgvesqiench dola iputartid’lp-

. CF86+CF87 |inker).. This.generate codi hg seguence . ..
5 proteing 5§ o GHELE] UGG BEHSREE n S0 e EL R s SR g nsation
termin@bhd residues replaced by 56 different am no acids
before the translation term nation codon. The m ssing
base-pair in the pDB2689 |i nker sequence was corrected
0 pro 7 (Figure 6). To achieve this, a
S”"Blginl‘e{: @fg‘l@*@ﬁo&& ated SnaBl -1 vaksr was madefrom
ol i gonucl eoti des G104 and CF105. This was |igated
10 into the Sn | -sit-e-ef-pbB2689, which had previously
been treated w f¥eIcal f intestinal alkaline
phosphat ase. BNA—sequencing with priners CF90, CF91,
CFl 00 and2€Fl A confirmed™the correct DNA |inker
sequence _in pDB278 TJH'%"Q}% rated a coding sequence
5 CFLO4 PiobH GGLEA . GGCTC . .
oo fPéQfA%}ﬁf@éﬁ %\EE%&{C&%&GG&@; ESG_QPig-ter m nal residues
repl'aced by ifrerent residues before translation
term nation. .SW)BILi nker (CF 104+CF 105) SfH 10 Fsel

An addR@sha smit® PDHOASRIF1 &l ) R Tal#d ACHIIETI e AHCECEEESFABI

. C CF105 CAT ATTAAT TCCGECCGGT CC%CCATG Pi An

linker gdthet Pppesite plisestion fo pHEEYE. ( EheJimker fequgaee g pHB2798 was
20 conf1rn?erdqt§jyufﬁgAb§éq£én%ﬁltgj. OB Qhid BEB@?Q@'contained a coding sequence for a

mutant Flp-protein, with 39 C-terminal residues replaced by 8 different residues before

translation termination.

A linker was also cloned into the Xeml-site in the FLP gene to truncate the Flp protein at
25 the site of insertion. The linker used was a 45-bp 5’-phosphorylated Xcml-linker made
from oligonucl eotides CF120 and CF121.

Xeml Linker (CF120+CF121)

Sfil
30 ————————————
Pacl 5naBI
SnaBRI Fsel Smal
35 CF120 Pi-—-GTAATAATA CGTATTAATT AAGGCCGGCC AGGCCCGGGT ACGTAA
Crl21 TCATTATTAT GCATAATTAA TTCCGGCCGG TCCGGGCCCA TGCAT-Pi

This CF120/CF121 Xcml linker was ligated with 11-kb pSAC35 fragments produced by
partial digestion with Xeml, followed by treatment with calf intestinal alkaline

40  phosphatase. Analysis of ampicillin resistant E. coli DH5a. transformants identified
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linker in tge opposite direction to pDR27dRLlABR 2006/ 0.05435
‘ i nker seq ce in pDB2798 was 20 confirne y | DNA '
weeaqimaciing. Pl asnid pDB2798 cont ai ned a codi nBCT/GB2004/005435
sequence for a nmutant Flp-protein, with 39 C-termnal
clones e&ﬁﬂmegs pDepkag edidoye 8) diDNAr snpeticsg dm'&asp@af:mr €F90, CF91,

anslation _termnnatio A i nker an
CF100 pd GRa SregE o B Koo P A, SoPREaR feriiistion
within ﬁ’fqurﬁéep 1@%1{ éé&lﬁmotfhe p?&ﬁ{chbﬁ’ Bf F IB“'@ 1920 kehicH98eked 41
sphory ated Zcn -1inker nmade from
-termmlalgasmiuesb eoti des CF120 and CFl 21. Xcm Li nker
(CF120+CF121) Sfil or\ Pad SnaBl SnaBl Fsel Smal 35
5 "CF120 P i - GTAATAATA CGTATTAATT AAGGCCGGCC AGGCCCGGEGT

i fPfE T SO R TITAR T the X I it
The e e ihe Xom sites

within thegbItSe@gmucvf H&AEbS p’@e\@gess¢ché@fem@52éﬁgomf1:@@%89 Plasmid

Rt s R s o v
selectivef gratil 64 MBPS. s ehenjeak: stﬁéﬁ)ﬂl I tr@}slﬁ)rﬁleﬂ rvalﬂSbSAlthﬁt svhich is

i dentifiedcl ones contain pDBZ823 Fi
10 structurgBygenidarig PR, Pri W%ﬂ@%@iwr@kwﬁx é}ﬂfﬂ%ﬁr %Mg é}ﬁl’%ﬂte that
nf 12 2 a |
consin G311 FE RO PG SPUSD P OOR2ERS, CTrRTslaL o0 2,
was usddhas the ecitedli on of Flp (1-382), which Iacked 4 1

C-terminal residues. The inpact on plasmd stability
frominsertion of |inker sequences into the Xcm -sites

L I i PTithi
Ty SRS G SR s o0
15 methodi (Sign3. yest enhsfomeatator &itn YBASDYs podtocdleZ;| Hup arenlkdpss, J

e 108 ST GREL SRR RS, RS SRRk et

on Bl\/ﬁ\/lﬁl Ahg%} gf’] 18D SHE wellluERQL&RS padiid banah BNAVIDISEE t Sektes.

aBl' site that contained LEUWU2 sel ectable
Cryoprmﬂmlr tr¢l@hisa etocke wérn phapafedefrormoiiml BMMD claket flaskigiltures

(24hrs,2318°C, mpgﬁed as the control.

20
The composition of YEPD and BMMD is described by Sleep et al., 2002, Yeast 18, 403.
YEPS and BMMS are similar in composition to YEPD and BMMD accept that 2% (w/v)

sucrose was substituted for the 2% (w/v) glucose as the sole initial carbon source.

25  For the determination of plasmid stability a 1mL cryopreserved stock was thawed and
inoculated into 100mL YEPS (initial ODggo ~ 0.04-0.09) in a 250mL conical flask and
grow for approximately 72 hours (70-74 hrs) at 30°C in an orbital shaker (200 rpm,

Innova 4300 incubator shaker, New Brunswick Scientific).

30  Samples were removed from each flask, diluted in YEPS-broth (10'2 to 107 dilution), and
100uL aliquots plated in duplicate onto YEPS-agar plates. Cells were grown at 30°C for

3-4 days to allow single colonies to develop. For each yeast stock analysed, 100 random
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The yeast rain was transforned to | euci ﬁgT/GB 2006/005435

pr ot ot r oph sing a nodified l'ithium acetal.msthod

wO3groaiyeast transformation kit, YEAST-1, proPOT@B20N4/005435
(Ito et al, 1983, J. Bacteriol., 153, 163 El bl e,

colonied %@7s pz@dzﬂéﬂe@hﬁpﬂmm BVIMSB)dar platentollomied bty SYHRS-egar plates.
sel ected on BMVD-agar pl ates, and were subsequent

After gmtfthhfééo‘&nfom %mta@ PETBNALR ST COPPISHIBEIBNG fomvns-
C r
agat pleft?s _l‘}tg% kl%“za h?éi Q{egtg%,e E%g{r 3%% he%ﬁ%gﬁé tﬁllhon
of YEPD and BMMVD i s described by Sl eep et al, 2002,

Yeast 18, 403. YEPS and B% re En 31
In the @bmogmaﬂysbﬁ e gneasprs heglas tgec%%ltf 13%{ cety /%otrwtwsfmmants
pSACa? %ﬁ%ﬁﬁ%@g a?)?@%’%& %‘B@‘%Of)% sthiflg, @%réé(gl }YDBQ(JSS{‘)CQI§§7@% stable.

carbon source.” For the determ nation
Hence, Ghseplicasafi theslimitr|intoytha Yam-siteyasior d9&t3/ball 80 apranaiseifect on
nd .in cula d into. 1000l YEPS (i.niti.al
plasml%sfela“ﬁ@f GO T e UEOHTEER TS ARUGFBlIEgR Romology

betweeﬁ Qleted ?e T Sndefon’ 4t MAE hlat atINO LeANsi@in FLP also
taI aker 00 rpm Innova 4300 incubator shaker,

resulted\lﬁwa Bnqumsmgl:jk S@bleephasmldc Xesistentpith slisgapteon efreiavertasng epeat
fIa;zli dltlutedln YEPS-broth (10"2 to 10
andmuﬁﬂ“loﬂtofgﬁ PO al i quots plated in duplicate onto

YEPS- agar plates. Cells were grown at 3Q0C for 3-4
days to allow single colonies to devel op. For each

EXAMPAd5E st ock anal ysed, 100 randontol oni es were patched
in replica onto BMWG-agar plates foll owed by YEPS-agar
plates. After gromh at 300C for 3-4 days the

Insem&ﬁ hEMPPBIE @énCikdibeSscHal DinfkagofpDBR88 BMVBagar pl at es
YEPS- agar plates was determ ned as the neasure

ofpl asmd stability. In the above analysis to neasure
the 1o

The in%eﬁtéonr 3 é%%get @S%[g ngéng&rt Iﬁﬁ{o 1@8%% Pﬁ foq{ V\%}Bﬂ Hie VofrSvas

demondHaBA639c WS g ARYOSS tcéb@h)@zael'ﬁDﬂegeﬂeriﬁﬁf thee cmmaﬂuﬂdae of pDIB@ﬁS 8.
into the Xcm - t after REP2 had no aEparent ffec

The Plblila@nt dFigexmnP) mey 01(&’@§|cﬂnt%1e?rlfté§?ﬂggﬂe SrAERAHs EPYIa rger S

cer evzszsaﬁ o e%n ??Jg&)c’l{l Eﬁ%gentt P&T{Qfﬂﬂ@ ) f@?tﬁg}gﬁ? f‘ast 8V1ded in the

nsertiron o
plasmid bﬁ&?@lﬂ7 ﬁialt & dleﬁ;cﬁbﬁ al B8 6(2951;2[(]563&& ahsoadasmnhmdi a‘ﬂ (ﬁ@lny C7 in

Croe WM BTG, oSpiLe BRI ARl on 0 L0 11 )
which W ll(o%ednifi?c{)gg%g Aft PR Isugae 1088, Q54he 74, 527- 534) and

er o
had a synthetic DNA lmker containing a Sacl restriction site inserted at a unique Bsu36]-

site in the 3’ untranslated region of the PDII gene. The 1.9-kb Sacl-Spel fragment was
treated with T4 DNA. polymerase to fill the Spel 5’-overhang and remove the Sacl 3°-
overhang. This PDII fragment included 212-bp of the PDII promoter upstream of the
translation initiation codon, and 148-bp downstream of the translation termination codon.
This was ligated with Smal linearised/calf intestinal alkaline phosphatase treated
pDB2688, to create plasmid pDB2690 (Figure 10), with the PDII gene transcribed in the

same direction as REP2. A S. cerevisiae strain was transformed to leucine prototrophy

with pDB2690.

70




. The inserti of a large DNA fragnent intoa&ﬂe fGB 26047005435
' US-r egi on 2mm | i ke vectors was denonstr d by
wohaisioayithe S. cerevisiae PDII gene into the PCT/GB2004/005435
Xcm -1inker of pDB2688. The PDII gene (Figure 9) was
cloned on a 1.9-kb Sacl-Spel fragment froma |arger

An SPGB THF o QBT CRECBIATRN bR (AT s ves
subseq%@ 2y E1DRA ihd S NorR ke 8@gDBne9@k§@red@wB®m (&sg@b Qn§ The

I'n Crouzet & Tuite, 87, MoL Gen. Cenet 210
expresElSﬁL <BB8tteain b DR Uhenmtans ‘én,e Siggrvzsmp%é}] pramaier, BadiSA/MFo

(oo SR B ABLEL, (Setaeh BB, 4

fonowe@% 8a' wdﬁg Rqmae kA ﬁﬁmgﬁ t@htfrrinsREdedNal 3@, Mail QQF and
- site’in the 3 wuntransl ated region of the PDI

the S. g@n@’zszd'méDﬂlgtemlwct Sﬁéﬂmlﬁr PIORBMO Weigure 84} epswpangtructed
to fill th
sl b0 6-RR B RS Syl hn S TR Lo B FU P REnER RS,

i ncl uded 212-bp of the PDII pronoter upstream of the
translation initiation codon, and 148-bp downstream of
10  The advhetage af disattingri‘ gesesriof antewsat"cotohe Fhireg I\%SOfI:ﬂ@fétV@@tOfs was

wth,Smal |inearised/c i nt est.i.n
demonesa B the ArPRASATRE JrmsbattoRs oy Rep bl Mpstomin Ngg3Q.
N611 Eegstior diBhe Mddhthiieh E’Pyéasg@m@sf&mswrth @B 711t bempared to
same direction as REP2. A S. cerevisiae strain was

the samearystsprivadiorped ewdin@RRG66t b BPPIEABIBIEYO drfncrease i

L
oo ERGHSEE AR SLL RIS AR SLY b e

15 (datanb‘t/ﬁﬁov@i)te of pDB2690 to create pDB2711 (Figure 11).
.The expression cassette in pDB271 1 contains the S.
cerevi siae PRBl pronoter, an HSA/ MFa fusion | eader

e SRS BRI PReRt, nolSO AT NI 006 o
pSAChURRPe Hetamshey fri thenshmet yeaMASBA) N6GA @ ERBSthedis, using the
cerevj sj aeADH ierm nator. Plasm d pDB2536 (Fi gure 36)
methogdescibersabotie t @IS i | ar | y by insertion of the sane
expressi on cassette |nto the iVMsite of pSAC35 The
advant age of inserting "genes of interest" into the
In thisUSalyesi (pb)B@f59(2 mawéz%oﬂ&blmwmm rléﬂ%dstblwhﬂ‘l dor pDB2688

te7 i ncrea rrbln rrin
withouf s INBETig LHE KEETaE GURF R R ey e By dgertde in
plasmildr SA[19 LBRGv el | ANAIZTIE, d6oMPalsediohdithe rFR T'(BM)I 8gsN611Q)
transfornmed with pDB2536. An approxi mate 15-f
expresion casasits iinto th@b’@fﬂbmtramﬂlmﬁbm@f@rwfﬁ]qugw 0fm§ﬂ<@§5 (Table 2).
secretion was observed in shake flask culture

20

25
Furthermore, selective growth in minimal media during high cell density fermentations
could overcome the increased plasmid instability due to the PDI/ insertion observed in
YEPS medium, as the rTF (N413Q, N611Q) yield from the same yeast transformed with

pDB2711 did not decrease compared to that achieved from the same yeast transformed

30  with pDB2536.
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(data not sgown). The relative stabilitiesﬁ%@%s@%éoo5[‘35

690, pDB271 1, pDB2536 and pS

pDB2688, p

5 were

wdeowsrogingd in the sane yeast strain grown in FEPEB2004/005435

medi a,

usi ng the nmet hod descri bed above (Table 2).

In

Table 2hi Sugi@ry $if $laspB26Uitpatita32%0 BDHbIngsrtionip@r thd shall unique

100% stability for

. r pDB2688 wit hout the
region phpS Adeior dadfe T pidgzsetpveh dbprpeyledas

PD | .insert.
%he%% fhﬁﬁ%\ﬁult%before

: e . plasmd stability observed with rDB2536,
plaﬁnggﬁ:@gg%ﬁé&ti on of the rTF (N413Q N611Q) expression

t he

BP0

nedi um as

LM er

yeast| transft orne

iVort-site within t

iyl

api | igiye(ﬂue {o the PDIl insertion obsemygRiy N

[F (N413 Nol | |

he | arge uni que

B Rl

I with pDB2711 did n(trredsgi@&s"e

eld fromthe shne

uni que regi on of
non- sjel ecti ve sh

ed to that |achieved fromthe sa
: transf-ornmed—withpbB2536. Tabte2—Sumpary of —ptasmd
pDB26&di | i t yXdat a f pr PDldker msémvartmd i nto t hel @0l |

pPSAC35. _Data from 3
ke flasRepgdtt ure bef

Li nkefs into the

REFIS%%?@%E)%(@%P% :

st

' YERPS-pgat—PHasm-d—tnsertion—Additionat—Dbetaits |
pDBRed@t| ve Bbwe(s) | StADI! in YepSAGEEer 1 100%3aPB2688 |f
Xem inker in Iphverted 100% Repeat pDB2690 Xcnd PLY |
' ] 2% 7 kot Il PDI T qigaxend i
pDBfTE r,ﬁi’g&?\?ﬁ@ :aggé‘tz]t%l%f%ﬁg”?l éngB:.536 Not | :
r Tf sette at t I ngertion of DNA

ream Sequencesf i n

thetjnverted Rep

pDB2536 Nofl

EXAMPLE 3

cat—of pSAC35
r'Tf Cassette at Norl

17%

Insertion of DNA Linkers into the REP2 Gene and Downstream Sequences in the

Inverted Repeat of pSAC35

To define the useful limits for insertion of additional DNA into the REP2 gene and

sequences in the inverted repeat downstream of it, further linkers were inserted into

pSAC35. Figure 12 indicates the restriction sites used for these insertions and the effects

on the Rep2 protein of translation termination at these sites.

The linker inserted at the Xmml-site in REP2 was a 44-bp sequence made from
oligonucleotides CF108 and CF109.
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To define the useful limits for insertion ofPCT/GB 2006/ 005435
. addi ti onal into the REP2 gene and sequ es in the
wonvsroeed9 r epeat downstream of it, further |inReTABREN®HOSI3S
inserted into pSAC35. Figure 12 indicates the
Xmnl Leser (CF1G83-CH 1@8) used for these insertions and the
effects on the Rep2 protein of translation term nation
at these sites. The |Inl§§[__l_%f§é[1_e_d_ at the Xamm - t in
PJEP2 was a 44-bp s Egyence made from ol iggpucl eoti des
5 CF108 and CF109. Xml_Llinker fCF108+CF 109)_Sfil Pad
SnaBl Sna&skset Smal CFl Or8&ATAATAALAC GTATTAATTA
AGGCCCGECCA-GECOCCEGTA CoFA--GF- 0 9--FATTATTATG
cr108 CAT ANTERANTAT CCEA0EEETA CCAAHICCCATCEECATFETR avwi d
CF109 i nseTANTATTATAt GATHATERATXATCCETAGES TFCHSAES5 SChhe
10 3,076-bp Xbal fragnment from pSAC35 that contained the

to e e LS SR 8 2, Eo088k b3l g o

pSAc:JsQ%aF ShtdifddHHEeREAY . anBl mwgén&DEZﬁ&SstI@ba:ldﬂd@hﬁtd ileCE coli
cl oni ng vector derived from pCFLl7 containing apranycin

cloning ek 8y eniguzeatl)3yp quuﬁ@ﬁﬂai’gﬁé(@lgpﬁ eunoni ae
(Rao et al, 1983, Antim crob. Agents Chenother., 24,
689) and rrul tiple cloning site from pMCS5 (Hohei sel ,
15 Plasmid 998B24¥501se g Hiuaqu Sillcelaonﬂ@G)/ect@ﬂaﬂ:ﬁvwmiromm deCH 170 mmtalmng
r1.J8600 (Sun et al, 1999, M cyohiol og 145(9%{Ia 2221-7)
aprammm depBacE e eac(BIR fromh éﬂebfﬁfd Lot Hée%“@ﬁ agitefr 1983
Am‘zng ob 2R l ?ﬁ@ﬁgﬁz .| 524ark§§92e411‘fd' L 98bieOBton{y kRwed.RY phicss
I'sol atron fromthe reaction products by tr"ansforrth
(Hoheiedl, topap Sicentinizuesol, 43I65a p@Fl%m&dnasblfemhllﬂfﬁdmt(ﬁun et al,

apranyci n sul phat e. DB26; ed
1999, siviiipes, HasBp S DRI FRGRSAD FLOpRce il Kishow
g L hd £
0 fragmeE RN AL LR AR el Eﬁg?ﬁ’é%w LR R Wb Raction
producge bgctrirgforingticnt oflependent Bn coPTOBHS0dwells cmd E’d:laeimnd with
pDB2783 wags, | i nearjised wi th Xml ated wth
apramySFT e plestss OBlasgm mﬁﬁ?ég twquoaaﬁe@e$ %@2@%@% ﬁ.‘@ﬁﬁ?@ Sy swal
fragme B g R GO i B SR AT R AR, AL pibealt
intestirfabslkhlimehbathhcise. Blue/white selection is not dependant on IPTG induction.

Plasmid pDB2783 was linearised with Xmnl and ligated with the CF108/CF109 Xmnl-
linker to produce pDB2799 (Figure 15) and pDB2780 (not shown). Plasmid pDB2799
contained the CF108/CF109 Xmmnl linker in the correct orientation for translation
termination at the insertion. site to produce Rep2 (1-244), whereas pDB2780 contained
30  the linker cloned in the opposite orientation. DNA sequencing with primers CF98 and

CF99 confirmed the correct linker sequences.

The 3,120bp Xbal fragment from pDB2799 was subsequently ligated with a 7,961-bp
pSAC35 fragment which had been produced by partial Xbal digestion and treatment with
35 calf intestinal alkaline phosphatase, to create plasmid pDB2817 (B-form) and pDB2818

(A-form) disintegration vectors (Figures 16 and 17 respectively).
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_ _ _ _ _ PLT/GB 2006/005435
term nationgat the insertion site to produ Rep2
. (1-244) v\heas pDB2780 contai ned the Iini cl oned
wonodshe1apposi te orientati on. DNA sequenci ng WPCIVGB2004/005435
primers CF98 and CF99 confirnmed the correct |inker
sequences. The 3,120bp Xbal fragnent from pDBZ799 vvas

e T TN T i
exonucﬁéa@@tdmégﬁoﬂ\"bgf hrg @N%B]gﬁ@l%ﬁe@@l Bli¢ padduoep fd@&@g aJe@dhces for

to create plasmd B-form "and pDB281
either Reép¥ Q-2 l)dolsRnp%gb%Pb hefwtttl@n@af(l@l tpumeatieg. glgthe Zollowing

e BT IOREI B0 ek NGO AL St

producEX QIHICABAS @i étﬂﬁlsfds@llﬂln@ Vin TémBNA grohoeiestidse frofhil® codons for
produced co sequences for either Rep2 (1-271) or

Gly01nﬁéﬁ@(<@@C2@9§P meridltransl ation ternination. In the
follow ng figure, the sequence GECC nmarked wth

di gmendle IThes Glas g4l B6d fromthe 3 ' -overhang
produced after Apal digestion resulting in renoval of

Jgg {+@a%f I em s haig@&sycine-170 (GX0)
10 o I ne-171. hr Gu | ACCATCACT GAG G
JT?@W@TT@ST BT CGGG T Apal The linker

inserted at the | -site without exonucl ease
di gestion was a j 19 p 5 -phosphoryl ated |inker nade
from ol i gonucl eot des cFl 16 and CFI 17. pal - Li nl cer

I I 4 | 156 50-
e e o R T AN T AR eC RO A dTACTAG
5’ -pho$pBOEY 1406 ik COEECARSHT Al gTABBOATAACT TIrantCTE IGCGGT CCGGG
CCCATGCATC - Pi This was |igated with pSAC35, which

15 had been linearised with Ap al and treated with calf
Apgl-Liieeatpngl-cgh kp i ne phosphatase, t o produce pDB2788

(Frgure 1I8) and pDB2789 (not shown). Wthin pDB2788,

the linker was in the correcforientation for

transl ation PacT SnaBI
)
SnaBI Fsel Smal
CFllb Pi-CTTAAT AATACGTATT AATTAAGGCC GGCCAGGCCC GGGTACGTAG GGCC
CF117 CCGEGAATTA TTATGCATAA TTAATTCCGG CCGGTCCGGG CCCATGCATC-Pi
25

This was ligated with pSAC35, which had been linearised with 4pal and treated with calf
intestinal alkaline phosphatase, to produce pDB2788 (Figure 18) and pDB2789 (not
shown). Within pDB2788, the linker was in the correct orientation for translation

termination after proline-271, whereas in pDB2789 the linker was in the opposite

30  orientation.

The linker inserted at the Apal-site with exonuclease digestion by T4 DNA polymerase
was a 43-bp 5°-phosphorylated linker made from oligonucleotides CF106 and CF107,
which was called the core termination linker.

35
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termnatiog after proline-271, whereas in WE@;%GE? 004/ 005

i nker wa n the opposite orientation. Th i nker

wonewsrobedda t the Apal-site with exonucl ease dPQESB2003/005435

by T4 DNA pol ynmerase was a 43-bp 5'-phosphoryl at ed
Core TetkffionBdiekér Q¥ Wo-8ORUGYeot i des CF106 and CF107,

whi ch was callTed the core term nation |inker. Core

Term nati on-Linl cer (CFlp_G__ffgi_?_l_QZ)__ SfH Pa c | SnaBl

SnaBl Fsel Smal CFl O 6 Pi~ < TAATAATACG T TTAA
GGCOGGCCAG ecccee&ﬁﬁé GTA CF107 ATTATTATGY ATAATTAATT

CCGEECCGETC %;%CCATG CAT-rR:i The gpre term nation
l'i nker was_ligated with pSAC35, which-had been

cr106 | i nearhsedriid hafpalrdhgesicedcoid bedzbcBAC paiay mer ase
cr107 and t remtm@drod hagEiAATTNt@ESCraeic abkEHICICARG pladsphat ase.
This |igation produced pDBZ787 (Fi gure 19) with the

l'inker cloned in the c
The cots, iHEIEHPBARKG Wi AEFER W4 ﬁg\éﬁﬁ geenTh%eaﬂsed with
Apal, &gésrt&ftwl%ﬂrsﬁﬁ‘%gﬁq?m\é@is@ &rﬂnftﬂeﬁt'g@ dWitH alif 1ﬁ‘ﬂe@t‘i‘@§ alkaline
céntalning th I -Tinkers, using oligonucleotid
phosphpiasareTlsis G@%mpn@dﬁé@lngBa%S% dhgmteeh%vn‘dt therirkien I@bmed in the
106 107 was al sp used for r ninto the
correct P%lﬁlilt%ﬁl?lgg %@f@@t@?@%?@e&%} % : ore termnation
l'i nker (CFI O6+CF 107) was Ilgated into pDB2783
l'i neari sed by partial Fspl digestion, which had been
The cotreetadBd sriqubnces|vierd moeﬁnnﬁhlm alllcdries eoplagyph dhagipal-linkers,
i sol at ro mycin resistant E. coli DH5a
using 05%%@"«85%%@ GCSF@ rg d by di gestion with Fspl,
and sel ected cl ones were sequenced with ML3 forward
and reverse prinmers. Plasm d pDB2801 (not shown) was

The cofedisnningiien livkmt GFRDAYCEWS )owp also greq Ky Inpeiker igloghed spl-

rrect,orhentati
s o g B SPLARC] L Qe Bl S R A0 s
into pM@Qﬂﬂ%ﬁlbe}d pemaval Bbylfdipatiodekdidingad bédb tlepted with calf
Nrul - Hpal fragment containi ng an Fsel -sjtefromthe

1ntest1nﬁm1kalme@h@$pdaﬁﬁas@ Nasmidsagnlaind from ppmayciByesrgasEi ey DHSo
transfm?b%nts {%%%\l sg%g% éinl@I (%L%g S tlonoa’ltﬁ %s_Bf %HH $BREPERYEs (x!':elrg E'Jq%enced

with M13 forward and reverse primers.

Plasmid pDB2801 (not shown) was identiﬁed containing two copies of the linker cloned
in the correct orientation (with the Pacl-site nearest the REP2 gene). The extra copy of
the linker was subsequently removed by first deleting a 116-bp Nrul-Hpal fragment
containing an Fsel-site from the multiple cloning site region, followed by digestion with
Fsel and re-ligation to produce pDB2802 (Figure 20). DNA sequencing using

oligonucleotide CF126 confirmed the correct linker sequence.

The 3,119-bp pDB2802 Xbal fragment was subsequently ligated with a 7,961-bp
pSAC35 fragment produced by partial Xbal digestion and treatment with calf intestinal
alkaline phosphatase to create pDB2805 (B-form) and pDB2806 (A-form) disintegration

vectors (Figures 21 and 22, respectively).
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ol i gonucl e&i de CF126 confirmed the correctagPFUHKER 2004/ 005 43 5
' sequence. e 3,119-bp pDB2802 Xbal fragne was
weunhseaquant |y |igated with a 7,961-bp pSAC35 f PanG®004/005435
produced by partial Xbal digestion and treatnent with
calf intestinal alkaline phosphatase to create pDB2805
B-form and pDB2806 (A-form disintegration vectors
EXAl\%ﬁJ@&r es 21 and 22, respectively). EXAMPLE 4 Insertion
of DNA Linkers into the FLP Gene and Downstream
Sequences in the Inverted Repeat of pSAC35 DNA |inkers
Insertiontof DNXSEilrikend intttthe P3N 8ant ond Hovnsirelve Segetndeslin whd S
for insertjon of additional DNA into the FLP gene and
5 InvertedRepetddSdévidst reamin the inverted repeat. Figure 3
i ndicates the restriction sites used for these
insertions and the affects on the Flp protein of
DNA tinlems lvatd ousettet mitogiS.A03atto tdefive the tusstul it ifesk ensertion of

d. at, t BcK-si t 49- bp. 5' - ph h ted
saditicp ST FER P ol e Btes DS S DR 1 - peat
Figureg:i'iﬂlhi%gtefg BelrestBai{dnlsi@y uskd ForRAske SNRBfiorsNaB thE aefectSHal the Flp

I -

10 proteirGKTEACTRATANTINGGTAI T ' GGCCCGGGTACGTA CFI |
9 TGATTATTATGCATAATTAATTCCGECCGGT CCGEECCCATGCATCTAG -
Pi Due to Damnethylation of the Bell-site in pSAC35,

The LihlRe iBsehted ke thends/IGlitonads hMPbi anpkibipHoaylerd isAEs madArom
- which had been isolated fromthe E. coli strain

oligongwfaopleyCHUASDILHINACNei | et al, 1992, Gene, 111, 61;
Ki eser et al, 2000, Practical Streptonyces
Geneti cs, The John I nnes Foundation, Norw ch). Plasmd
15 Bell LipBACBT 1 veCHIIppari sed with BcR, treated with calf
i ntestinal al kaline phosphat g;e and ligated with the
{Figure 23). DNA

sequencing with oliganycl eotide prinmers CHE91 and
CFl OOshowed that three _copies of the BcR-Ywksxwere
20 present in pDB2816, which mere all kmeit he correct
orientation f-er-tfansl ati-enal-termnaati-on of Flp after
CF118 IHistATHANEAAS BBIACGTAT TAATTAAGGCCGGCCAGGCCCGGGTACGTA
CF119 TGATTATTATGCATAAT TAATTCCGGCCGGTCCGGGCCCATGCATCTAG-PA

25  Due to Dam-methylation of the Bell-site in pSAC35, the Bcll-linker was cloned into non-
methylated pSAC35 DNA, which had been isolated from the E. coli strain ET12567
pUZ8002 (MacNeil et al, 1992, Gene, 111, 61; Kieser et al, 2000, Practical Streptomyces
Genetics, The John Innes Foundation, Norwich). Plasmid pSAC35 was linearised with
Bcll, treated with calf intestinal alkaline phosphatase, and ligated with the Bc/l-linker to

30  create pDB2816 (Figure 23). DNA sequencing with oligonucleotide primers CF91 and
CF100 showed that three copies of the Bell-linker were present in pDB2816, which were

all in the correct orientation for translational termination of Flp after histidine-353.

Digestion of pDB2816 with Pacl followed by self-ligation, was performed to produce
35 pDB2814 and pDB2815, containing one and two copies of the Bcll-linker respectively

(Figures 24 and 25). The DNA sequences of the linkers were confirmed using primers
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PCT/GB 2006/ 005435
Di gestion pDB2816 with Pad fol |l owed by

‘ sel f-1igat@n, was performed to produce pl‘814 and
woDRBEREE19 cont ai ni ng one and two copi es of t hePCT/GB2004/005435
Bcll-1ikex respectively (Figures 24 and 25). The

DNA
CF91 af@qFene.edn Sf cdrbasibi mkiswscawdr B domib) pegeinsviiigbe produced by
pri mer SCE91 S, i siae a truncated
yeast trmséor’(nfa %%)P@B&l gﬂl[g %ZF; } yg%plagg%ﬁéé ed byyeast

transfornmed with pDB2814, pDB2815 or rDB2816. An
addi tional plasm d(yﬁaDBZS% (data not sho(\im% VS?S .al so ¢
An addiiodliplsnisypDB846G Gratemoh skawiy) wag alsy mpdydsd by ligation of a

. 5c¢/1-1jnker. in the pQsi t.: Lent at | 284
s sinde SpAHEE b Dhh SRIRTNE, SFAAAI L LPBriPRBR2OAS s e
coding 32dueh&s FHUBS first I FeRidues fiowe 8lbyollbdvedi by é# edifferent residues
residues before translation termnation. The |inker
before franstatipe teremnatipe Hgal -site was a 47-bp
5' - phosphoryl ated |inker nade from ol i gonucl eoti des
CFl 14 and CFl 15. ifofl/Linker (CFl 14+CF115) Sf i |
The lidRe#d irSaaddl atShaBlgfFsitt Bank 40FA 4 -Phosphorylated linker made from
~ AGTACTATAATACGT. AT1AATTAAGGCCGGCC‘AGGCCCGGGT ACGTA CF115
10 oligonysieatidextdiAt And FAATTCOGRCCGGT COGBECCCATGCATTCATG - Pi
The i |-linker was ligated with pDB2783, which had
been linearised by partial Hgal digestion and treated
Hoal Diikeh(GRIIIA+CRIESt | nal al kal i ne phosphatase to create
pDB281 1 (Figure 26). DNA seguencing wth
ol i gonucl eoti des CF90, CE91l_and _CElL OO confirned the
15 correct linker insetion. The 3, 123-bpXbadz fragnent
from pDB2811 was subsequently |igated whtf+ t he
7,961-bp pSAG3&efragnent, medducedsint partial Xbal
di gesti on and-treat ment w-th-cal f ~Tmitesti nal al kal i ne
CF114 pmmslyﬂTa@@g‘eATP@GwW§A?®@§8@@A€§C? Aeid pDB2813
20 CFL15 (A-f or m) AT BATCATIIPOR T FEEF 07 E CEBTT&C F%CgATBEﬁE\TG‘Pl
inserted at the Hgal -sit (Figures 27 and 28,
r ctivel.yv). . Pk i PR28 [ BSHoal
The HEGIRRG i ke SRENTZSTa RO Raf B DRG0 L nia
digestibih BcEireaf a6 ¢AIF kek} inahalkalirecplatphdiese s preatd pRB2ELP(Figure

i sol h
26). I\S\I%[Aeselq?lgnc?égegvitgyol%go%ucleotides CF90, CF91 and CF100 confirmed the

25  correct linker insertion.

The 3,123-bp Xbal fragment from pDB2811 was subsequently ligated with the 7,961-bp
pSAC35 fragment, produced by partial Xbal digestion and treatment with calf intestinal
alkaline phosphatase to produce pDB2812 (B-form) and pDB2813 (A-form)
30  disintegration vectors containing DNA inserted at the Hgal-site (Figures 27 and 28,

respectively).

Plasmids pDB2803 and pDB2804 (Figures 29 and 30, respectively) with the core
termination linker (CF106+CF107) inserted at the Fspl after FILP, were isolated by the
35 same method used to construct pDB2801. The correct linker insertions were confirmed

by DNA sequencing. Plasmid pDB2804 contained the linker inserted in the correct
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same mnet hoHJsed to construct pDB2801. T'he‘é:;[%{é/::@ 200/005435

i nker ins ions were confirnmed by DNA se nci ng.
wehkeasctr1pDB2804 cont ai ned the |inker insertedPCIVGB2604/005435
correctorientation (wth the Pad-site closest to the
orientdtloR (G@Aehe PSR TospINER BRI R )N @thetdae pDIBYREB chbfitatriz the
osite orientation. The pDB2804 3, 119-bp Xba
hnkﬂ#ﬁgﬁﬁﬁﬁﬁﬁﬁ@§@ﬂméﬁied with the 7,961-bp pSAC35 fragnent
produced by partial Xbal digestion and treatnent with
calf intestinal alkaline phosphatase to create pDB2807
The pDB28H 31) 1 Bhpl pEBRBABeN(t Avdsdiga)eddisthrihe grotl Hagnp ¥ACB bifmgment

cant ai n| inserted at the ji*!ynl S|t
produqeg; by g Ml ierB5nrnd Chedtryeyy) coliopine 3liBhs phigrwnatase
2. r
to cre A R P g BLE NS Ef%nf?%?%.*ﬁ%%%ﬁ%?ﬁie?2m°mmng
DNA insgtedtaethei Aspbsitdastesirdl| (Figniagdé aRelgi bresperdivelyy.er t ed
Repeats A S. cerevisiaestrain was transforned with the
PSAC35-1i ke plasm ds containing DNA |inkers inserted
EXANMPLP 5t he US-region and inverted repeats. Cryopreserved.
trehal ose stocks were prepared for testing plasmd
st abi Iiti es (Tabl e 3). Pl asm’d stabi lities were

iR Q3025 HEAB e oA I B,

Plasmi®Coradihing THeA mzﬁkbrﬁllis@rtaﬂﬁdta/ R Erall kgt RePiontdnd h e
anal ysis of colonies derived fromcells after 3-days

InvertpdiRepiegfse f1 ake culture, colonies were grown and
anal ysed fromcells with a further 4-days shake fl ask
culture. For this, 1001 sanples were renoved from

AS. c@z@@zbzaa sttaiy wdstirddsfsied mdthsthb pS AT 16-Eie iphasiddntonyERBg DNA

oth for a further riod of approxi nat el 6 hours
linkers @srzr@é gip ghe L rgopeed fayeHed BPRFSal @walf@é@x’eiﬁegﬁlose stocks
were p}egaaféa 81 &9@ @Qérﬁﬂl BN eTU g} ned, And Bpatys skt Qhalysed

EU2 mar In this case anal ysis was
as descﬁ@ﬁrabotf@ﬁmlnﬂ@rssmﬂ@ied eftlthsskcmf—emeselh oSt 5st Papheate flasks

wete s5f up ittt BEHTPR SHaGPAVIFd, THEPETHOn S JUBYSib B g
derived (R dellt ¥rited- aa3fsCih sR ﬂeﬂt@ RuttireN8olot WRAGEHwSahd hnalysed

represents data from 3 days in non-sel ective shake
from dellath}nwlfuuhee 4-8axts shake ffladls enlfwedattar fthigml 00 daysemiptes were

n sel ive I.nsertio
removey Jad PrnA G L) B CP S IRIE £ A PR gt for & Hurther
period %‘f@ﬁﬂrbﬁ:ﬁé’cely 96 hours (94-98 hrs) at 30.0°C in an orbital shaker, after which
single colonies were obtained and analysed for loss of the LEU2 marker. In this case

analysis was restricted to a single flask from selected strains, for which 50 colonies were

picked. The overall results are summarised in Table 4.
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10

15

Site Details Set | Set 2 pSAC35 - Control $6%/EB03804/ 005435

pDB2817 &g@2818 Xmml REP2 (1-244) 39% 169%¥DB2787
wapaidwepad . REP2 (1-269) 45% 0% pDB2788 Apal REBER/GB2004/005435
(1-271) 33% 0% pDB2688 Xcm Inverted Repeat 100% 100%
Table pDR2805y &f pREARDGHTEH] dakenﬁbe DI@A[ 1&[@@@15 ihOBAIOI/ 0 B)
" FLP Insertjon_Sites Plas r n Addi ti onal
Set 1 rqpaesgnts datadiorp Id?&f%fnﬁ%lée tf-‘é?? %2395 €2 pDB2814

(. (1-382) 64%
Setzrgg%}emgg% ) 5%’1!1 af o ﬁﬁ@e&%%ﬁ?@?ﬁ%ﬁ@&f *100% 100%
pD82808 Fspl Inverted Repeat 100% 100% AU of the
|f|ed AC35 pl asm ds were able to transform yeast
A)REEg REEROHEIS, ot ot r ophy, indicating that despite the
addi tional DNA inserted wthin the functlonally

-52 base- pair nkers inserted at all the sites
in the 2nm USrediiten, as weDetads t he || arsgen DNA  Set 2
insertion containing the PDIl gene. [19For the |inker

IRaerkl on sites, .data jvas Cepfepuci Bl e dm@rween by,
experinentsiand duplichates, AU sited outside REP2 or

pDB2HAR: ppBast & adi ngndf amels, REBR (WM24H) n |i nvﬁ%ed repéé%s

anneared -t olbhe 10004 ctlah

SBB8 7 aor dUFHARABI | ( FPL 02080 admi o Yhss)) wa

gyg@eo for 11 2591' I HSREPQC{llﬁthOr gitegominin tdﬁ

EP?2 or FLPjopen readijng franes observed plasmd

pDBR@&& ity of RERD | nsén\telrtedélamst gr edpeto than IfO@%

2 1 ncort i

I f\C‘C‘

faV¥al
A\ AN ]

| PDBZ&_OQ@PP&Q%Q onfﬂﬂued o Ty deaoe( h plé’P.

di fference for t he FLP i nsertl ons.
B) FLP Insertion Sites

Plasmid(s) Insertion Additional Relative Stability

Site Details Set 1 Set 2

pDB2814 Bcll FLP (1-353) 67% 64%

pDB2823 Xeml FLP (1-382) 64% 53%

pDB2812 & pDB2813 Hgal Inverted Repeat 100% 100%

pDB2808 Fspl Inverted Repeat 100% 100%

All of the modified pSAC35 plasmids were able to transform yeast to leucine
prototrophy, indicating that despite the additional DNA inserted within the functionally
crowded regions of 2um DNA, all could replicate and partition in S. cerevisiae. This
applied to plasmids with 43-52 base-pair linkers inserted at all the sites in the 2pum US-

region, as well as the larger DNA insertion containing the PDII gene.
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Insertionsgnto the REP2 gene produced Rep PCT/GB 2004 /00543 5
. pol ypept i truncated within a region kn to
wéumstoeon9i n sel f-associ ati on and bi ndi ng to t RET/GB2004/005435
STB-1ocu.s of 2mm (Sengupta et al, 2001, J. Bacteriol,

For thé8ghke? 38 tion! &8I Uh@N®ad MEolingblELIRN@EME Hoes Wkp@iinédts and
truncated Flp roteins. AU the insertion sites

duplicaies erAlk We@sqwé BEEP2nott REP conesrriding fagiees Hut RiffER ipgerted
repeatse %J%gg%g %Jé tb]:a gpoé)ogg@%ﬁ?%i‘;&%' Qﬁlc%g%@fnast H%CF I Pla@fn@& ?ﬂs?ablhty
(ie. plaén&ﬁ LE)) @sl‘as eﬂa@éryedlﬂﬁzlnk@ﬂl inser@d, inf4sttes @mhmgthe éiEB;ﬂ or FLP

2001, J. 4, 717) e he i nsertions
5 open tpaiRg frages. n%‘? 9%&? E‘é‘péa%m%delaﬁ% Wr%‘%grh’ ede‘?i“lBPSagvﬁ greater
n b d 3 C AN
than B o R PR o B L PRk ePiaved
with the atcesindedo rapautht peridue in neerseicotive anedid ewkspdas siheres Waﬁ little
t he |§ d re eat regions were the closest to the
differepegrioy ]Fg“( rfsl on target) regions, inportant for
plasm d repl | catl on. pSAC35-1i ke pl asm' ds have been

constructed with 43-52 base-pair DNA |linkers inserted
10 Insertiomst mict He REP2 gopepradegetl Rgp? mabwepiidesttirqatqd gpidip a region

ding fra or .the inverted repe uen
KnOwiG AURGRGR 1 ST GORE RS FAGEAY TEont B dir ok Fun A gpte et
al, 20(HERB MBS0l nﬁ,grggmg into a DNA |inker at the Zcm -site
atter REPZ." AU of the PSAC35-1i ke vectors wth

additional DNA inserted were able to transform yeast

.to | euci rototr Ther ef ited.nsertin
InsertipgRnfi P g O OHEH T 2 BUGER. PG PEEGY SHri B IAEHR sies
15 were B thdighePias i dhé ePlibreakdl o, PAHitH tik OBbdagtal for correct
mechani sms had not been abol i shed. Det er mi nati on

flmcth@lumﬁtbb Bp mtbmt@rab@d s 570y ol ofcaeh SELECR A 84, 2189;
Chen e ?g%ﬁ@ﬁ& 6§§r %96195?(% I} H%Ar)i?&' SBLF%EVV(E

at ed’ ECihder fikers 'into the
inverted repeats had not dest ab| lised the plasmd,

whereas plasmd stability had been re(fl ed b . -
None ph#herinpesiansi e thenigveats ropagt lrﬂgwnéﬁewt(é ath Rlgsmid fstability

20 being E&%@ \ﬁeEXceg?f‘bP I Lirer FiG g&% @zt p n"ll%g% dyBiabll d E’Mncated the

non=sel ecti ve ne rovvt condi’tions
Flp prd)tBﬁer@dmn sTheisemipde at tht G- SphﬁthEi?Zheamdelﬁd:@ rqpﬂan reglons were

nes at sone positions, defln b
the cloa%&t%tb%@%ﬂ%@aezqggﬂw twle’ FesaH, oo e rﬁlg}lcatﬂon

pl asm d neverthel ess has a sufficiently high stability
for use in yeast when grown on sel ective nedi a.
pSAC35-like plasmids have been constructed with 43-52 base-pair DNA linkers inserted

25  into the REP2 open reading frame, or the FLP open reading frame or the inverted repeat
sequences. In-addition, a 1.9-kb DNA fragment containing the P.DII gene was inserted
into a DNA linker at the Xcml-site after REP2.

All of the pSAC35-like vectors with additional DNA inserted were able to transform
30  yeast to leucine prototrophy. Therefore, despite inserting DNA into functionally crowded
regions of 2pum plasmid DNA, the plasmid replication and partitioning mechanisms had

not been abolished.
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EXAMPLE 6 sertion of DNA Sequences | mredg e
‘ t he REP2 e in the Small Uni que Region (EEZ@SNI%;OOS[&S

wéuaodashver7iglef i ne the useful linmts for inserti ORCDIGB2004/005435
additional DNA into the REP2 gene and sequences in the
inverted repeat downstreamof it, a synthetic DNA
| i nker was inserted into SAC35| ZIJ ate t he
Deternpepipnt plaplgpaid; gabilisy hyﬁa%qsw& 5610 (fg%%f t¢ marker
n r [ n
during b AGLMIG VY AREHE] BB Ehi Ly AXR %*%é&%%%m the
invertedo@pdrgs had) uemdcstabilhsfédrﬂlé @ﬁaspﬁAG&Ee)masapl&mBi stabilisy vrad been
introduced .at thi s

5 reducedsiby dpreEiPIITRGUR AL wppgﬂ%% é’gpnl%ﬁé? ?W?‘F‘rh despite a

| gu ' ! ! uNatdie h RESIIINGE wl
reduc’uUH fﬂl %la ZCB s%a%%l%t?gtﬁ?%g %ﬁie&’ecﬁ {8k S}Saélntoﬁit oo (1)f & when

msertmmvmne edadee}ne:atha/\/&éf’a iasp| Hdé dpén onadingeframes abfsomgepositions

verte peat nser the Bl-s
cefned, AR T35 Sbso-Cto GO0 1) Mnbt FifkPeati 1A g Hgd
neverth%@&k’ eae e dutidrtRahioh Qtdbiigy $or5hsd innyeRkt Whee dro®Mon selective
ol i gonucl eoti des CE104 and CFI 05 {supra) i nserted into

10  media.t he uni que SnaSl site of pDB2938, such that the order
of restriction endonucl ease sites |ocated i medi ately
after the TGA translation term nati on codon of REP2

EXAMPISE $naBl - Pacl - Fsel / Sfil - Smal - SnaBl . To construct
pDB2938, the 1,085-bp Ncol -BanmH fragnment from pDB2783
(Fi gure 14) was first sub-cloned into pMCS5 (Hohei sel,

38 S e 70 4 P2 AR5 Ol

15 RegioPbph@dsase. This produced pDB2809 (Figure 39), which
was subsequently nutated using oligonucl eotides CF127
and CF128, to generate pDB2920 (Figure 40). The 51-bp

To ﬁuﬂi‘é} AGEN fie AdAPNHG FOL in@&%oﬁ:%lf additighd 1]555%2 fhtd e RE2BI gene

recogni tion sequence Is underlined
and se(aEhALST ACTRRCIAGKGEET ATTEAT MWEMTATWAMMAGE@ was

inseted s ABACTAGRRGTATTAGRST 5 T4 (SHEF BB R PbEday (TOA)

20 As thef@%88 %%hﬁal‘l‘@%cd?ﬁﬁﬁé’fe@ﬁf&ﬁ@ﬁ @ﬁdﬁh@l@aieoslﬁe@ &ohstiemtbi I0RBted
manual of the Statagene's Qui ckChange(tm

unmed&télg -alfier ¢t RAPModpenegiiencKiit . 218n &8l podnd 3P, nal ISTEBI-site was
e S 1 SROSST R Sl BLEST & D Mo USRI L0 s ncas
derivative with a unique SnaBl-site immediately downstream of REP2 was named
pDB2938 (Figure 37). In pDB2938, the end of the inverted repeat was displaced from
25 the rest of the inverted repeat by insertion of the SnaBI-site. pDB2954 (Figure 38) was
subsequently constructed with a 31-bp sequence identical to the SnaBI-linker made from
oligonucleotides CF104 and CF105 (supra) inserted into the unique SnaBl site of
pDB2938, such that the order of restriction endonuclease sites located immediately after
the TGA translation termination codon of REP2 was SnaBI-Pacl-Fsel/Sfil-Smal-SnaBl.
30
To construct pDB2938, the 1,085-bp Ncol-BamHI fragment from pDB2783 (Figure 14)
was first sub-cloned into pMCS5 (Hoheisel, 1994, Biotechnigues, 17, 456), which had
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transformagts that contai ned pDB2920. The RdriGR 2006/ 005435
‘ 6- bp sequ e of the SnaBl restriction si band t he
woars®ei71DNA sequence for the entire 1,091-bp PCT/GB2004/005435
Ncol - BanHl fragnent was confirmed in pDB2920 by DNA
been d$<%§t¢6 REIKNNcAlS BRGHD lahd) et eih Aldgkdiink RO SHheRSS, Tﬁ@l&o duced
, CE130, CF131 and ML3 forward and revers
pDB2%9r9 fﬁa-g%re (%bw@ch)wasm%seﬂu@w wtq&ﬁdollm%ﬁﬂlgmmfc}e&w@ﬁtCF127
r 5 et by agarose gel purification
and Clglr%gnioo%gtg%% ﬂ?% toi(g apprgm mately 4.7-kb Ncol - BanBI
fragment fromrDB2783 to produce pDB2936 (Figure 41).

T agment was i sol ated by
5 1he Slsppgnuiace G055/ & £E2783 DNA that had.
&?‘@"t E&ﬁ{ nS dg al digestion with Ncol
The anla 11égi agaf%slgﬁsgﬁ{ el ectrophoresis. E. coli
CEF127 %@G_ﬁeﬁlmsTWF%@GQWA@@@@QW@CWPQQWM%_@B@@%nce by
cri128 the bt b OftcRE OgliGtRcr PIB2A36n @SC IRt 1 frireet-BY SnaBl

di gestion of plasmd DNATsSolated fromthe apramycin
resi stant clones. The 3,082-bp Xbal fragnent from

. 6.+ ] .
o Oteo AERRAEEIES SUBSBHSTL s A PR Dcp manva
of the|Stathg®ets QuicROHarige®asimEDirestbd Matabdnebintigist inaBl and HindIll

al kal i ne phosphatase, to create the disintegration

restricijere digestionrs 9BBS PMABFaY Hedrp deriiiy the spBFidggragksant £. coli
h

s S5\ W 0982 CELL DL SGREIOE 088 o

restrictiaro Bt B2 XBO dokegt DA 23queptB2838 thanastipr Hdd-ed bJW cPERamHI

anplifying the PDIl gene from S. cerevi SI .ae S288c¢
15 fragmegh Highenipragdn ﬁf’PE@P?‘gBYw [3V/e stqusRcipe uRRe Ol Oflp primers

CF98, @%%5%}@9%?? SUDE Golardl 3&@1%0131@9 Sflﬁ‘:eésj:@%ble 1.

oducts Wt anHl nin
approxi mately 1.98- kb fragrrent |nto Yiplac2l 1 (G etz

e 1S e B ) SO o

purifich@Nthd 118818 Witﬁsih@ Qapp@xuﬁﬁt@fﬁ W'?tlm N NBPERABagment from
sequence, which i s narked in Figure 43. The

20  pDB278p e pxiduet pPB2 23 Ficonnt )f ﬂ@gm@ﬁma S-DB2oB8aEE fragment

L AT SO RN

linearidell HYDR2DAQideStibk QG Ncbbad hurifidieb oddi def6lee® H@regleeE
REP2 "gene. ng82950 was sub%equent}lsggwal geg;t ed Wﬂlgh Smal

coli DHAd ¢dlls wignprioptisframed yo Bpramyjcin Digdstance by the ligation products.
pDB2936 was identified by SnagBI digestion of plasmid DNA isolated from the

25  apramycin resistant clones.

The 3,082-bp Xbal fragment from pDB2936 was subsequently ligated with a 7,961-bp
PSAC35 fragment, which had been produced by partial Xbal digestion and treatment with
calf intestinal alkaline phosphatase, to create the disintegration vector pDB2938 (2pm B-

30  form, Figure 37)

pDB2938 was digested with SnaBI and calf intestinal phosphatase and ligated with an

approximately 2-kb SnaBI fragment from pDB2939 (Figure 42). pDB2939 was produced
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f ragnent circularised to delete the S &T/Iﬁﬂ IZQM/ 005435
‘ sequence.vﬁi s produced plasm d pDB2954 ( ure 38)
WOonRods/obtre9 SnaBl - Pacl - FseVSfi | - Smal - SnaBl | i nkePCT/@B200M05435
i medi ately after the TGA translation term nation

by PCROGpI@fin&RRERE 2D Ngaddfibmor, teer @lzs@cﬂd 3388 @erfomic DNA writh
cerevi si ae S288c PDII ésne into the uniqgue S BI-si
oligongtleqyspagmeers Dive48 ang eyl {F sk Aolpryed Hetigesing e PCR

produc&&dga% LN hnd Al LbhSe Schép%&vr;;%g?%ly 2?861\(15 ﬁ‘a@ﬁent into

gene sequence Was from
Yiplacpl 8§@ietk OISTAINOO DRSS, Gleng TMhB82'PBB4), genbad beemcpiiBh HCFR] and

st ok O TR AR AT o s

sequen%g%ﬁﬁcfgl darB&N% B’c@t?maﬂgl.ll rkipednd %g%%xﬁﬁétgﬁ hug $RIPIMRm ent
prinmers DS248 and DS25 Fi gure he” appr oxi rmtel y

from pPHRBIFCRap Bdw@qmerﬂlascldmaglemt@dhwmlthEoSﬂaEéﬁde Ba"nMDBé?wB to

producy ;92559 obB305 R AL i Pk S b0 i SEig i he

same di@cﬁérpggl{ﬁ@]{gpaggﬂéj pD82943 (Figure 45). The 5" end of
the SKQ@2n PDI| sequence is anal ogous to a bl unt-ended

10 Spel -sitt extended to include the EcoRL, Sad, SnBI,

pDB2 9?@ Wag s&ée% o%este?n{%th Kot 8 Sngt tgg Cfl%grs gnrg?tgfé flnij‘ibuBNA

oabunte

fragme@ﬂ(tv@@ dﬁdulﬁﬂseﬂ%| déttge eheBEY8c ANABleqaateBaTHik pﬁddueéd plEBgid
PL>I'1 promoter |ength is Z}gprom mat el y 210bE>
pDB295At i (Fieurng 83 e diidin dhe -displeel il gkal e B Dlhpker located

S r rotein of S.
mmed ATRE 076 m@%&%@%&l@%ﬁ@%&?&@% PLccessi on
15 nunber CAA38402) but with a serine residue at

positi not an ini_ne residue Simlarl
In addlttwe tg, c?%rge P} 5@"6@@%@%@&&’@& E50R lwe)ébeg@lquﬁ 53@%14@% of
d r [
pDB2dIRIR SE2 e SRQILAI N chBhe eI PR A AU AN She. The S
cerevistqpprIRQIMIAENY §5r@89%edmen@naBls PRy rmendlified oﬁmmDBE@ztﬁ%d DNA

contaig 36 0 T RE BN IS 170 EhUes Uef BT e 46)Ciops 7

20 (Crouz\e@&%ﬂehﬁggﬁ na Fflak uhglemw 1&99t1r%$§)r IRREH A PBIS 38R was

direction as E 7 Relative StabiTities of
amphﬁtetieum&glzolmk@ﬁotm ‘peumtrs TD&E@‘ wﬁe@&ﬁwh(lﬁsﬂi@%h kelhe

approx&g%ﬁfn gzgﬁlé Pgﬁt ﬁ]bg%% @ég?gg {Bgilnﬁl aft %1oa%ela into
YiIplack 'S €& etz0® Sainb hE98|8l R, 7385121735543) Bkt KRSesn Blt~with EcoRI and
BamHI, to produce plasmid pDB2943 (Figure 45). The 5' end of the SKQ2n PIDI1
25 sequence is analogous to a blunt-ended Spel-site extended to include the EcoRI, Sacl,
SnaBl, Pacl, Fsel, SAI and Smal sites, the 3' end extends up to a site analogous to a
blunt-ended Bsu361 site, extended to include a Smal, SnaBI and BamHI sites. The PI>]]
promoter length is approximately 210bp. The entire DNA sequence was determined for
the PDI] fragment and shown to code for the PDI protein of S. cerevisiae strain SKQ2n
30  sequence (NCBI accession number CAA38402), but with a serine residue at position 1 14
(not an arginine residue). Similarly to the S. cerevisiae S288c sequence in pDB293 9,
pDB2943 had a missing ‘G’ from within the DS248 sequence, which is marked in bold in

Figure 43. The approximately 1,989-bp SnaBI fragment from pDB2943 was
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35
i ntroduced after the REP2 gene in pSAC35 ﬁma(s@ 22%%/ 0054

‘ for pDB295 This was determined in the s .
woeomwicsilae strain as used in the earlier exanpCesBago4/005435
| oss of the LEU2 marker during non-sel ective growh on

subseqiel®y clbhed sittalrhé ivhiquef SraBB2a6 4n WASB 138D aTlﬁéi proéducBé plasmid
0stabllltles of pSAC35 (control _plasmd), pDB2688
PDB27 e fkigpienker yo a\ﬁlaclbm AP | gesh) ‘frwmtﬂhf‘éi He o game
duamgﬁﬁgﬁFPEd in Exanpl e 1. The yeast strain was
transformed to | eucine prototrophy using a nodified
[ithium acetate nethod (Signa yeast transformation
YEAST-1, protocol 2; (lIto et al, 1983, J.
5 EXM@gtEeHOL 153, 163; Elble5 1992, Biotechni ques, 13,
18)). Transformants were sel ected on BMVD- agar pl ates,

and were subsequently patched out on BMMD agar pl ates.
Relatier ysophiléivsrofethet LENA| Maekat e WeaskeFrenglooped edth pSrC35-Like

107 BIYND, |t h 0C, 200 b
Plasm -@%l%m I@ﬁ%é?ﬁ%’l’ ﬁ@elif"yé 'Igir ZZ oe(W/V)r oy

trehal ose and freezing aliquots at - 80 C (i.e. mnus
80 C). For the detepnination of plasmd stabi I ity, a
10  The imppct e plasmik sipbility Sowcikssitian oh e nkes gequsped pathe dbriRi-site

o f SIS 0 L CROP 00 0, GBI A, s v

determfifiedpinGad $aymners) cZﬂevhsrc&) stiafin &0Mediin tanecadlidyickahpkb dly@bss of the
(200 r | nnova 4300 i ncubat or shaker, New Brunsw ck

LEUZ2 Qéquéﬁt q?tfrmcg) nonESelastIEe (E bR YA y dba stabiley mifi RAB Y54 was

compelEER) 8 MR ATHENY BORRRE et pRERp Fferhinker) an
15 pDB2{dl7aea]-linkaipy tlﬁ&h&h@hd@cfﬂ&lﬁ&‘mé?gmnpm htes. Cells were

grown at 300C for3-4 days to allow single colonies t o
devel op. For each yeast stock anal ysed, 100 random

The ye%?cl PUHER NS RALE Wﬁublﬁa?ﬁﬁbﬂr%@y%ﬁ% MR Qﬁlng.{na%c@ﬁte

| owed by YEPS-agar ter growm h at
metho@{&gttmyseasheapﬁonmltoaglelt oVEddIohi pwtapobw; ffooer bbt1983, J

Bacterie Tab oAt BN 18P ReHp i Brat) 1y [ T PEDREES BTG rictied
20 on BMIOMERNAtY$SI a?nda%restlé\%zgﬂw‘bdtéheaa@it%@@MMI&%&‘@I plates.

results indicate tha 54 is essentially a
Cryommmdetr@ha@w IS@CbSA@@SPr@QEde drona d@m@{%&@@ shhke flhskscultures

a.l.ow I vel of abl
(4 ey, S0 op AP P BB vy e Birb Ol Fr et Py ebgpse
d frebSBE al +4%0 RCSinuk RE° BI-S|te artificially
an ei ntgagﬂmﬁal nt g—?he Fl#vert d repeat sequence
[ mTEdI ately after the translation term nati on codon of
E appear eq

25  For the determination of p asmld stability, a 1ImL cryopreserved stock was thawed and
inoculated into 100mL YEPS (initial ODgg = 0.04-0.09) in a 250ml conical flask and
grown for approximately 72 hours (typically 70-74 hrs) at 30°C in an orbital shaker (200
rpm, Innova 4300 incubator shaker, New Brunswick Scientific). Each strain was
analysed in duplicate.

30
Samples were removed from each flask, diluted in YEPS-broth (1 02 to 107 dilution), and

100uL aliquots plated in duplicate onto YEPS-agar plates. Cells were grown at 30°C for
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be equivalegnt to the Xc7??l-site in the i e bGP 2006 /005435
r epeat forajnserti on of synthetic |inker uences.
weélaveser719t he Xcml - t appeared to b e pref er abPeT/aB20038905435
SVz BlI- sit e for insertion of the approxi mately 2-kb
3-4 dayNA aflbagHmN cslonieatndevgloph@&@oPBidh yestesiockaiphlysEia100 random

Rel ati ve stabiljties of AC35- bas vect.or

colonigsorraPA! PP BRTSOTPRE MHSeAeR] B e QL TR -aear plates.
NB()30-BSEF &S | it & ddloSs BBGi@NoRboth BMMS-

s RO RACRE SECAPSE ORI kS Patomhs
agar pldeShabYEPB (P atte 9ias detpBAGRbas- the nickhize 0DplapDB2688lity.

Xem - LEU2 99.5 pDB2954 SndBl - LEU2 9 9 pDB2817 Xmml

- LEU2 2 7 pDB2690 Xcm PDII (SKQ@n) LEU2 39.5 pDB2952
The re?ﬂ%ﬁf&gp}@tov@%ﬁ%{g% HEWoh BEB#9R0T 31 Sh. PBleke (s3dB8endicate

zero cent stability" result of this assay
that pDIBI95@| insssentinl yBR2GELe axific pSBLBScones! aish EPBRAPS; n this type

non-sel ecti ye L.a, which. gives an. indi [ f A
of assiich K1 9 ohPh ST 57 e 1o ioge e ik B SOl e pBcos
contro{ BcE OMRR 8). t BRnES! @k | yABSERDkHifldiAR Birofikeddintd efeeitiverted

I'nker 1 nserts. I'n selective nedia, plasmds with PDII

10  repeat atquthe iBizealBiteliafter {hevnsleimricuoingiion sadgn h Rdddi appeisd to

transferrin.gene at .the Not/ site, [ ' t
be ca{fendp BeorRuTTT o8 Pham BT s Abiref ot hbglob o 4BgH e e
se quengggsz GRAvaSr, 488 CYdnfieghebgipemipd tpriedysdeablpriecthpiSriaBl-site for
hal os" of secreted transferrin on both non-selective
insertivE@he geprodimgted e P&dPNA Wﬁ%ﬁa@%t‘@@ﬁ%%eni ng
anti-transferrin antibodies. Precipitin hal os of
secreted transferrin were not observed from pDB2961,
15 Table §AhoRElatine sebilitigene pSASAsibastdatvetthis containing various DNA

W

insertions

Gene(s) inserted
Insertion site in US-Region at SnaBUNofl- Relative

Plasmid ite in UL- ‘
- US-Region site In Stability (%)|

Region

Gene inserted in

| pSAC35 - LEU2 100

pDB2688 Xeml LEUZ 99.5

pDB2954 SnaBl LEU2 99

pDB2817 Xmnl - LEU2 27

pDB2690 Xeml PDII (SKQ2n) | LEU2

pDB2952 SnaBl PDII (SKQ2n) LEU2

pDB2950 SnaBl PDI1 (S288c) LEU2
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4
S aBl-siteg These results dermnst rate tha t%%T/GB 0067005435
‘ SVrBI-sH‘ s useful for the insertion o arge genes
weuais/oas71®Dl |, whi ch can i ncrease the secreti oRCDIGB2004/005435
het er ol ogous proteins. These results were all
generated in the control strain. An increase was al so

.. seen for Strain A containi ng pDB2959 and D82960 but
A “zetorperesing sebidiey rREH oS 338008 Nlasmeds PRPEP> bt peBayI b vas
r F S 5 Re BRbky
obtsin@) S AFEMElsl BB MR ARUCR, ThaltRfenl bl e Pty gfimic
stabilitddst alhis akey StagTomiting s ﬂomoﬁqfateetlﬁ&elmﬁk’owabi&mes bbthe different

pl ates were used cont ycl onal
s linker Serisy arsioait meati PUsF W%&L ﬁ‘gﬂf %&%Iﬁm(even when
comprﬁmpg?%gﬂzn?ﬁal%ﬁ%%eﬁ%@r cenebf ﬁienﬁoﬂesﬁ@ Rﬁ&hﬁdl\lﬁ%oto further

anti ates and grown for 48-72 hours at
desz‘abdfste ghe phsmid (st rgeBRPIAS and" pIaIBZ)%O wedeécmebe&W) produced

r. around col.oni es cret|
“precifin halbsnf rricd Funrap P ob By SE et g e e el rive
BMM]Dfa%Eﬁ bakdsi Rdneeh e hh6RraAsBrrRCAntRIRE Y ERtetiBitilhh o RS fbreted
| asm ds rDB2959, rDB2960 and pDB2961 were constructed

10 transfefrmm) rwqm@B@Q@bse(%dgﬁrm@ 12112)3"9@5)821@521’{ (ks didr/é erey imgefed at the

T N N R N R

large $REN@udi ap PB2T LvBich FafUh&redst) the isatr@tibh @f Wte@dl6gous proteins.
TVMsite, in the same orientation a s pDB271 1. Tabl e

These sepults rreare a8 cxgnerpigd sp dhe icANEACTERN. o A HISHIAH &VaSHwtor gpen. for
Strain it Jo%gﬁ%llﬁlg gﬁ?g%ﬁgg%gd ﬁ%{g%&gﬁg@n%gﬁ%?%ﬁéﬁ%g also a lower level

15  of secﬂeﬂﬁiﬁdb@ﬁ'@dywﬁﬂ peBads E(baREBB df nseettrzoRDEE gend msthe igetbme of
i nserted Transferrin secreti.o

Strain iéoagﬁﬁ@tSaftrorgﬁmomek Firaly aus) UgAATISeR Iy afpi@g?% ?‘b‘ﬁ Antibody

pias A HERSGRELE 30D 3l b ) BBy

(Calbiddhkkd) per FImIYBBIMBsagaDBRYEIDSHRE. Pihihs wERG8Bedhetl Bhid ahtibody
rTf Yes Yes pDB2961 SnBl .- LEU2 + rTf No No EXAMPLE 8

plates gpélgrpywva fog 48172t h@urﬁ EU30NVar REer whioke shet PrecHEF Gh#tes were

20 observv%l wﬁ‘thn%C% 5ar :La:lfolfneld co o%ﬂa's 'sgcretmg high levels of recombinant transferrin.

Very low levels of transferrin secretion are not observed in this assay.

Plasmids pDB2959, pDB2960 and pDB2961 were constructed from pDB2950 (Figure
44), pDB2952 (Figure 46) and pDB2954 (Figure 38) respectively, by inserting the same
25 3.27-kb Not/ cassette for rTf (IN413Q, N611Q) as found in pDB2711 (Figure 11), into the

unique Noﬂ-site, in the same orientation as pDB2711.
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Det er mi nedgOver Thirty Generations of GOWBWEB 2006/ 005435
Non- Sel ec e Conditions The stabilities

wO3#GER6t119 ke pl asnmids with DNA inserted i n t hePCT/GB2004/005435
US-regi on were determ ned using a method anal ogous to

TabletSBat dRticaed thiyisfehiih edcyetfonHirdta RE¢ CofiRol(HEBY irakdfofmed with pSAC35-
net., 16, 21-25) This was deternmned in the sanme S.

based 9@&&‘5 'céx&t%ﬁu%txiaﬂb{ﬂs PBIMsEed i +§érﬂ?c¥n%\{ 1afAAER Sfer PEA 0SS
he LEU2 “marker durtng logarithmc growth on non
sel ectlve YEPS nedi um over a defined nunber of
generatl ons. Thirty generatl ons was sui tabI e to show a

h abl I '_
2 OWL- g‘!}?g Za&g@sﬁlgﬁﬂ% 3;19 S eft@(ﬂ‘ d rwéa s& cretlon Detected |f
Plag)lgﬂ‘ﬁ g I ot - ‘-l' Ab-plat ]
PSAC35 sftedmt r oh)US-ﬂBBQ)&S | er J ) 87&12“’(5%5“1 -piates g
- nkei% DB¢’817 (Z1-1ipk (PDLI gene -_
i nser VeRS™cm site after REPZ) and pDB271 1 (PDI|
gene finserted at Xcml site after REP2 RMIMB- Anti Tf YEPD-Anti TF ||
trangferrin expression cassette inserfed at the V j
-site in the ULreglon) Strains were grown to

L o H DA AN L . laYaVoVal
l Uy Joxt l rrr o rJIIClDU LI DCI vbll VA \L)IVIVD) nmeura at [ AVAV AW

pDB@t%OL seétaBd | ADZUKSK 20O LAdAselfecti ve Y¥EPS) medi aYes
nre%@r med to 300C in 250mM conical flasks, to gi

pDB2ekvE e, LR25X k09 /a8d 88y O gatd/s/m-rr The nuwyher of Yes

cellg inoculated into each flask was ¢etern ned

atSeI ﬁ%el I using a ha rie;gff o coynt the

s in cultu e

|quo wer e

300C for 3-4 days, after vv_hl ch for each st ock
EXAI\@IE@‘« ed, 100 random col onies were replica plated on
ECtive- (BMVB) agar and non-sel ective (YEPS) agar
to assess the proportion of cells retaining the

plasmd. After growmh_at 300C for 3-4 days the i
Stablhﬁevf et e §EUBf Mook nitie et apng oued otith B&ﬁ@’%&a’re Blngmids

P
DecrnEREPHBL b Re SP RN DTSR T TROT Bl o
i ncubated at 300C wi th shaki ng at 200rpmfor 24 hours

0_.achi oproxi mately 1x107 cells/nmd, as determ ned
The stgllifgm AL yAoRBTEE EBURICS, ihd NG Frieduis Bl e v

determ%g: L{kﬁ?‘é g{e@gdk@t& Bﬁsef%ht IR SeRAMRACAARS péélfffe (1989,

Curr. Géﬂequm SZIV%D eTlag Siag dpﬂeamedd onthecamns &l em:vmee atyain,as anetl in

) subs i.ca ed on sel ective agar, and
previoys, fRasal M gérhet %5?@ 8% fang elaqa?ﬂ&bmtch@%m% gon-
selectiveeNELS rhddiMeSvRos bRl AbnterlofWealBridle TP eEnQEti &R as

suitable to show a difference between a control plasmid, pSAC35, or to shown

comparable stability to the control plasmid. Plasmids selected for analysis by this assay
were; pSAC35 (control), pDB2688 (Xceml-linker), pDB2812 (Hgal-linker), pDB2817
(Xmnl-linker), pDB2960 (PDII gene inserted at Xcml site after REP2) and pDB2711
(PDII gene inserted at Xceml site after REP2 and a transferrin expression cassette inserted

at the NotI-site in the UL-region).
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generationg i n non-selective liquid nedia. Efyggﬁ@ﬁt?%ﬂ /005435
. | ogarit hm@®growt h was mai nt ai ned for thi‘/
waensroatiions in liquid culture, which was suffPCT&BR004M05435
show conparable stability to a control plasmd, such
Strains ¥erd SAGER0 16Yagigithid phbdbin stleytivea@MBIS) nedizes 30AE and used to

ercentage cells maitaining the sel ect |
1noculafEaﬂ&(hnL Resalecgveof YERD) %éX%ePrﬁﬁ%W§§§oa35 Ere‘g%gﬂt renical
flasks, ’r@re é}%? étgvﬁerﬁgagg:q @8@ %}rﬁ@s C g/ﬁlqeq'hp Hﬁfﬁg&yﬁ%eﬂp E&@Qﬁted into

verrE|aares wn In Ta

each ﬂa{:sk%%[sedefeﬁmﬁﬂ lagcRatelitiyy REh@s ihue&n(ﬁiy&bnételtﬂoe:sunﬁthe numbel of
Sel ect ed pSAC35-Li ke Plasm ds in erev q
S cells incoslae cinien PO 9 AGBOPEH BN S RS SYFES) gy an

) di a./ rted
e, B P S RSP A, Ssspasasic
were re%'htc? L RedUSr §84HHQ8 (BMMS) Bgddlant eginesaledivey ENER 3t aganso assess

-reg| on pSAC35 - - LEU2 100 pDB2688 Xcmi OIIter gEPZ
the propottis2ofl Gils pEBRSIL thagpliasraict elAﬁFL prawthptB 07 Gotop Seb gleys the

et Sl R0 5, T, B g, e

10 determhx%!ﬂj%sﬁn{e-ggurgof biaghi dabilsfyows the | oss of the LEW2
marker with increasi ng nunber generatl on in non

sel ective I|qU|d culture for each strain anal ysed. The

n SAC35 h
e R e s
hours t?%ghl iRRfely ﬁﬂf@é 1RInL 85 dterdinal BbhenaeypSAESounts.

r ef or insertion of the linker into the

The culfuowahs sheneafineqularebinto frash dregarwed fl%n-aﬁl?%weﬁ‘egha to give

d | oar,
B e
and Su%éngﬁﬂ}l ReliRERR pueste oA ppRat e ag dmﬂvmorr—&dhuﬁead qghIaSmadsess

[1'ty. Plasm d pDB2690, ich cont ns a S. 1
retentigreoévihe i esnpdl | Hgeete if ivashBORE™ 191§ c 4h% é}mr&ébf £ ce
Uenelaa? was g pﬁcio%xslfp'ggt% ﬁlmﬁ%%/ 1?1%@@' e ]@iﬂoﬁénﬁeﬁ” Too¥ri@eNeT &b Swas

maintained for thirty generations in liquid culture, which was sufficient to show
20  comparable stability to a control plasmid, such as pSAC35. Plasmid stability was defined

as the percentage cells maintaining the selectable LEU2 marker.

Results of the above analysis to measure the retention of the plasmid-encoded phenotype

through growth in non-selective media are shown in Table 6 and Figure 47.
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US-r egi on

woheasmctrist abi lity. However,

this | arge DNA fragnent
the 2mm based vector
this decrease in BCaMGB20d45005435

into
caused

CT/GB 2006/ 005435

ecrease in

was | ess than that observed with pDB271 1, where
Table NStk ROBLHAS StabRites 60 BBleABN HSIIBASTiRE PR30S Mpdvisiae
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 'DBCRT |- X/ DSBREFR
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i mer,
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Figure 47 shows the loss of the LEU2 marker with increasing number generation in non-

selective liquid culture for each

strain analysed.

The control plasmid pSAC35 remained 100% stable over the entire 30-generations of this
assay. Plasmids pBD2688 and pDB2812 both appeared to be as stable as pSAC35.
Therefore, insertion of the linker into the Xcml-site after REP2 or the Hgal-site after FLP

respectively had no apparent effect on plasmid stability. In contrast, insertion of the

Xmmnl-linker within the REP2 gene appeared to have reduced plasmid stability.

Plasmid pDB2690, which contains a S. cerevisiae PDI1 gene in the Xcml-linker after

REP2, was approximately 33% stable after thirty generations growth, indicating that

insertion of this large DNA fragment into the US-region of the 2pm-based vector caused

a decrease in plasmid stability. However, this decrease in stability was less than that

observed with pDB2711, where insertion of the recombinant transferrin (N413Q, N611Q)

expression cassette into the NorI-site within the large unique region of pSAC35 acted to
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! Primer

DS306 14neg 5' - CCCAGGATAATTTTCAGG S ' Pri megBCHERdhd 00543 5
DS300 anpl@ied the 5 region of PDI| by , while
woriE®e71DS301 and DS302 anplified a regi on 3' POT/GBR20A4/005435
usi ng genomi ¢ DNA derived S288c as a tenplate. The PCR
further Qﬁ@ﬂbﬂﬂs@ Fﬂﬁe ﬁ‘ﬁétﬁldas Thede! 6W¥Evationd aB280Gisteatrplitht the DbMlts of
nm., Olng/nm., Ing/ nm., |IOng/nL and
Ehample@hg@!ﬁ&l)le%rm | OXBuf fer (Fast Start Tag+My, (Roche)),
I mL 1OMONTP' s, 5ni each priner (2mM), O0.4nL Fast
Start Taq, nmade up to 50nmL with BkO PCRs were
The sted@lith QTREbmIS pD@?ﬂl P@srals i aselsbentely THeeabroak rﬁ@tbdr(:’em &7 @l@srnative
The condi ti ons enature at

Cfo
strain qfﬁe?ﬂ’?@/’@ﬁ@jﬂ B, G?Sél tg vegB ebtpiged t%B% {]'h?féél?%%actes
£ 0C for 45 seconds for

that th 2982%111 IOfﬁ%@%gﬂa?ﬂg%?gﬁ% fa%ireﬁgan n and then [ HOLD]

4C. The 0. 22kbp PDII 5" PCR product was cut with Notl

and Hinlll, while the 0.34fcbpPDIl 3" PCR product was
EXAMAWE®i th Hnlll and Pstl. Plasm d pMCS5 (Hohei sel,

1994, Biotechniquesl7, 456-460) (Figure 48) was

di gested to conpletion with H nU, blunt ended with T4

PDII gmz REMPRIASQuiNe] INFPe PDEIT gbranedhd QuLBmes plasmid

64 (Figure 49). Plasm d pD82964 was H nll|
enhancidpésined stabiligat ed with cal f intestinal phosphatase,

d | ted Wt 0..22k PDI :
sinele Frigget BETIERONG: Pan i B RITT Pl 0 A BiE B Pl
a regioR %st@éﬁg YE the AieB FUBM catiiny 1bﬁg1@h|dnd&ﬁhdth|85hlreg1m doeadteeam of

Fi gure 50) which was sequenced with forward

theyeaainldDﬂeGDéngregmﬂversal primers and the DNA sequenci ng
primers DS303, DS304, DS305 and DS306 (Table 7).
Primers DS234 and DS235 (Table 8) were used to anplify

Tabletyh@mmgmgk@gﬁemermrker gene from Ylplac204 (Getz &

— sSugino, 1988, Gene, 74, 527-534), incorporating Hnlll
restriction sites at elther end of the PCR product

Y] OGng/m_ O | ngkglyyeddag! ML, | Ongl i
ar 5m. | OXBuf f er (Fat Start Taq+|\/g

/ r

D529 a? e T eSS T

we HcasCry a Perkin- Elnmer Thermal Cycler

| DS3OO?EK§_§ < Conjé&éﬁ[%"ﬁ(ﬁ@@@@é@éﬁc G@é&%ﬂ%“rrﬂ'ﬁ n

ature at 95C 30 seconds,
ar|feERers Hmeis| €aednds at 450C, extend at

DS301 3’ PDJ] 5'-CGTAAAGCTTGACCACGTAGTAATAATAAGTGCAT
primer, 38mer | GGC-3’

| DS302 | 3° PDII 5'-CGTACTGCAGATTGGATAGTGATTAGAGTGTATAGTCC

primer, 41mer | cGG-3°

DS303 18mer 5-GGAGCGACAAACCTTTCG-3’

| DS304 | 20mer 5’-ACCGTAATAAAAGATGGCTG-3’

DS305 | 24mer 5'-CATCTTGTGTGTGAGTATGGTCGG-3’

[| DS306 | 14mer 5°-CCCAGGATAATTTTCAGG-3’
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PCT/6B 2006/ 005435
72C for 90ggc for 20 cycles, then [HOLD 720C for

. | Om n and en [ HOLD] 4C. The 0. 86kbp PCRWPoduct was
wdigsgeedowi th Hnl Il and cloned into the Hi nl PCTAIB2604/005435
of pMCS5 to create pDB2778 (Figure 511%{ Restriction
anerﬁmmga Aidges3 0 amphfied sleqGeragiony ofiAN! Ui VERs avhile primers

d d ' . .
DS301 M%@ga S AR & B Hnir e s AT aasls s
a 1:empgti gonic @'Rf!c 630 wERNEs Weisowe! redt S288dkdnBlate DNA (at

eot| e prinmers Primer Description Sequence

0. o1ng%2391ﬁrg?§ﬂ, SngJB, $oﬂgmnvmammmw@%m@@st5&m
o 10p8AGNT och mer M0,

5 Tag+tMEASBTheGHB! 10@@2@@1?{1@;{5 uh eagh-pnmer (2p 4nL Fast Start Tag,

s e

AAVRAAASYMARA
o0 USRI e T R M

at 95° @ﬁ%%@ séddnlds %WW?@W@TWMS seconds for
20 cycks. then NAPEPAARS dyCHms ancpsbomgHaR] 4°C. The 0.22kbp PDII 5

10 PCR p@du&AA W@Ig@ﬁ@%&%?@ﬁ% PDII 3' PCR product was

cut with HilIGEAGEATACCEAGAGAGG S The 0. 86kbp TRPI gene was
i solated from pDB2778 by digestion with Hnd Il and
cloned into the Hnl site of rDB3069 to create pDB3078

Plasmiggmﬁggﬁ‘)eggl %@%&ZW& L Wi e45_63460) Aridud UBPwas digested to

I'Srupting ragnent was I1solated from
compléeB3Q7E HindDDB3RiIAY dmxie@n@fﬁsﬂféb MNAL holksetasegrins el and
strains incorporating.a TRPlI deletion {trplD) were to
15 reh"at@eto@é?%q]?la%’? FReEN- a way that no honol ogy to the
TRPI mar ker gene (pDB2778) should left in the genone
once the trpl D had been created, so preventing
PlasmidosDb2dusay Ehiedilli digestah tipatodewithf qalfnéestinal phosphatase, and

ligated with the 0.22kbp PDII 5' PCR product digested with Nofl and Hindlll and the
0.34kbp PDII 3' PCR product digested with HindIIl and Pstl to create pDB3069 (Figure

20 50) which was sequenced with forward and reverse universal primers and the DNA

sequencing primers DS303, DS304, DS305 and DS306 (Table 7).

Primers DS234 and DS235 (Table 8) were used to amplify the modified TRPI marker
gene from YIplac204 (Gietz & Sugino, 1988, Gene, 74, 527-534), incorporating HindIII
25 restriction sites at either end of the PCR product. The PCR conditions were as follows:
1pL template YIplac204 (at 0.01ng/pL, 0.1ng/uL, 1ng/pL, 10ng/pL and 100ng/uL), SpL
10XBuffer (Fast Start Tag+Mg, (Roche)), 1pL 10mM dNTP's, 5pL each primer (2pM),
0.4pL Fast Start Taq, made up to 50uL with H,0. PCRs were performed using a Perkin-
Elmer Thermal Cycler 9600. The conditions were: denature at 95°C for 4min [HOLD],
30 then [CYCLE] denature at 95°C for 30 seconds, anneal for 45 seconds at 45°C, extend at
72°C for 90sec for 20 cycles, then [HOLD] 72°C for 10min and then [HOLD] 4°C. The

0.86kbp PCR product was digested with HindIll and cloned into the HindIll site of
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PCT/6B 2006/ 005435
TRPI cont aigni ng constructs and the TRPI |0
‘ order to aWi eve the total renoval of the tlve TRPI
weeaqi®acad f rom t he genone of the chosen host SPCRIGBR004/005435
ol i gonucl eoti des were designed to anplify areas of the
pMCSS't0 biEReasToR 3/ 78UFReé 51 heRdditigeneyoit digtdond él’rRPlsequencmo
mar ker gene present on int egratl vect or. YI
with uigpreal Zogyazt ghchisverso peimerpisavellyas D%% E%Dg and DS239
(Table B ve?zn%éF%%@%o%@éﬁ?%?%@%@tﬁp ! %%{rﬁ‘té%ﬁcé’ B ndi 11,
Pstl and Xbal sites were renoved by site directed
nut agenesis (G etz & Sugi no, 1988, Gene, 74, 527-534).

5 TableBheOhgpiugleotde piSESFi ed TRPl narker gene was
constructed froma 1.453kbp bl unt-ended genom c
fragment EcoKl fragnment, which contained the TRPI
g Oy TUZDP| Ol Lhe 1ROl Propier (G etz & suglno,
| Primen 9gg D@éﬁeflow 527-534). Al thof§HiRifis was a
D3230" ellatipy fﬁo t psomtEiASaqueneadiamasTchaachy

Qllffl Cl an nnml ement tr nl athot rnnlrn c mut-at-ens

DS231( G|eTRP&SSUGRNY, 1088 CA@éﬁ@TTQA&A%W@S&&AG@TfFWCBP\iA

- D3232;FLt gkﬁé Q&gﬁ e%%gﬁcbﬁwm@g%gégﬁ 0 Cf eﬁ%

thd 5° TRPl UTR The sel ection diAGHke 3' UTR was | ess
DSB.%T?r :,C{Tﬁ%% 3 on 5%T¢AAA@§ITQMK§GQ@AM@C§AA@I@I@&GEQ@
u |

n‘d fIPd TRPL _marker which-\wa chosen

DS234be |85bprremnst | earsi- ﬁﬁACh@GGWﬂ§G§€G6N\$M@A66a6ﬁ AG
Singl e strandeg oI | gonucl eotl de M;; prl mers were

DS235UTR r eglRhs of t he S TRPACANSKE TS B TER TA&@WB@CW@CPCR
DS236?0 ITTI1 éﬁ’déon estrictl 05n Agﬁiﬁﬁcﬁéﬁgﬁc ? be added

t he the PCR products fo be used in later
Ds237¢! dni ngrgpeps. | Priners [BZMA&I@B@SZ&BA(G‘C@IEBI e 8)

arg--H-ed—t-he—p—regot e primers

DS238DS132 aRPDs23B (Tabl e 83'%&6#???%6‘39“?@&50% 3 of
D239 R, Up S2B8c genom %mﬁ@mt@@ga The PCR

°Zcondi tions were_as follows: t enpl s 28

| CEDO@REN om gjﬁl}% (a1 O (] ng/St’FGAGOTGh@AﬁﬁGAAh@GGWJ | Ong/ i}
ang—-oongt |||_), 5mt—1O6XBuf IVg,
che}y. 10nM dWPT‘éCG%%%%%é%}?‘?%@ ) |

vvere performad usi ng a Perkin- El ner Thermal Q/cl er

The 0. @@1% TRIPe £apdids ReBederen $IBBRIIY By aligRBOC it Htmumz and
then [ CYCL denature at 95C for 30 _seco

clonedan‘i@eféi]b Higdllysieselcppda0eh tosserts PRRWAY (Rigurep &y gid E@?é@m
10 (Flguret D] 4%041?% p}7?e?@%%ptwcbﬁgr fllagﬁ]eﬁ]t 9 BRRd from

pDB3078 or pDB3079 by digestion with Notl/Pst.

Yeast strains incorporating a TRPI deletion (trplA) were to be constructed in such a way
that no homology to the 7RP] marker gene (pDB2778) should left in the genome once
the trplA had been created, so preventing homologous recombination between future
15  TRPI containing constructs and the TRPI locus. In order to achieve the total removal of
the native TRPI sequence from the genome of the chosen host strains, oligonucleotides

were designed to amplify areas of the 5' UTR and 3' UTR of the TRPI gene outside of
92




“CTéG% 2006/ 005435
The 0. 19kbpe TRPI 5" UTR PCR product was cu t coBl
o and i dl , @hile the 0.2kbp TRPI 3' UTR PCHpr oduct
weoasosmat7ini th BamJ and Hinl Il and |igated i nt BCpASHEERH0S435
i nearised with BanHUEcoKlI to create plasm d pDB2777

TRPI k@Y B@He%):senﬁ heing@RainbWetiop N IShEAMEERE? 85 Sasc, 1988dGene,
in DNA sequenci ng usi ng. forward ang
rgosomal

74, 527 638}. saherIm@p%M GBE] gwekeT 85mB A HES Pt BB
TRPI g%gkgloﬂlgh?r{%%naeﬁﬂzﬁ ePsItP%id:b{@Elthésn@%'tr&nogaﬁgy IsHB directed

cases hec ned 5" and UTR sequences

mutag@esis HETHRPI Sesneo, NAR, thwe £3d) é@?édélDNBhﬁs’é’fplaﬂ@é m@libehiT8P!
hat

s mankel Doy SO0 A 12 T st PLI I L ST 8% ok
ﬁagme?x@ A tfcn ISRl RkP d] -ngﬂesanq c;?ﬁ'gKbepT&P the AT UPobider (Gietz

gnent was exci se rom pDB2777 by conpl ete
& Sugdmcg e]SJIS|8p Genk,t T, BGRI34). Yedtough rthisnwxyrelatively short promoter
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10 positiodEASI2ly 5 pnodhmi@ﬂt opthe(1RRAY @RFayere pgghto qreatséla 2rTRP1 UTR.

92,
The sl gigp 8T gbmst DL Mo LDa da A - preo g e i mgof the
functidtal WRRLRDIRPD BxRESSHIEN wak asobeh DB B48p i dbvassedrh hefdhe
in WO 00/ 44772. Transformants were sel ected on

translaBMVBroagadonpl at es, and were subsequently patched out on
BMVD- agar plates. Cryopreserved trehal ose stocks were

singe BLERAE L MR aARK Sl Bt 882 Mo
15 the 5' UTRpa@pRaOTRut@omophite WiRFE deine sO tBﬁ:Rkimpg Eoo RCRT®RPplification
di srupting DNA frag t fr n ut r.i ent
Tesmcﬁ@h?n@yﬁ%ﬁlﬁ?é VR 8‘3 gﬁ% t SE‘E)B@Z%'& P??C@’ﬁ? opHnused in
'ﬁ)ﬁj gdar | | o
later Clg) Cg%@d Pgl e%é’l?/% et alﬁgHEiZlO Sg%eggsafr@}lglé&\)é%e @:;;gn of TRP!
by PCEZ)Whr]Ie pﬁmeeﬁDSZﬁmndﬂ]S?.ﬁﬁ éTaTdﬁ IS?L amplifed & rQﬁ‘l0153' RAlr gsing
cked and streaked nd round
52880 ;ﬂemrégc 1PN A PRRlakn gﬂﬁ?ﬁ@% PP’}S SR s R L eotate
20 S’7880.ﬁ168gm10 'I‘iLTA ?ats(?{)/\ﬁa%@h@v@}’n /LR ?&ﬁ?ﬁﬂ upd ﬂfoﬁ?@'l) Sul

e col onres e re-patc

10XB@-QF BT %chh@) tlrml@mwmﬁﬁ's; Sietehdty pridnee (R M),
wer e tryptophan auxot rophs. Subsequently col oni es that
0.4pL frast Ssexe T aghosde updoBELE Wﬁl ByhaRCRexee ppiemedrusing a Perkin-

selected for f sis b trans 0
Elmer Jopat a4 00 dPasanavTIugE: g by o aif (HOLD],
then [CYCLE] denature at 95°C for 30 seconds, anneal for 45 seconds at 45°C, extend at
25 72°C for 90sec for 20 cycles, then [HOLD] 72°C for 10min and then [HOLD] 4°C.

The 0.19kbp TRPI 5' UTR PCR product was cut with EcoRI and Hindlll, while the
0.2kbp TRPI 3' UTR PCR product was cut with BamHI and HindIIl and ligated into
pAYES05 linearised with BamHI/EcoRI to create plasmid-pDB2777 (Figure 54). The
construction of pAYES505 is described in WO 95/33833. DNA sequencing using forward
30 and reverse primers, designed to prime from the plasmid backbone and sequence the

cloned inserts, confirmed that in both cases the cloned 5’ and 3' UTR sequences of the
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ng then [ : PRk s Ak tihQrtd Gedsy BRain
199, S0y, SR KRy gl o 26 e ahd e
DXY ISjpAss224aer gas cenpthiction atfi the abmnts sxphesside pdaseud PRIF$2244 is

_region resulted in a PCR roductlof 4kbg ller at . .4
descrilged5mKBHY 0PER! Bhally&@IsOTmgais Ve S84 BN VAT e
. r [ BRZ2B44 L) pafeshavlyBerebdie it gRtéRstocks
were hIAl Bt PE b Rt yeast G sy Ot pl0 [ pOE2244]
were ptegralfred 10t BleMR phaesiak cpltassiZd pDEIXAL0850m).
descri bed by Sleep et al, 1991, Bi o/ Technol ogy, 9,

oo R b i AR s s
TRP1 ggﬁg—&ﬂ& DRBB2SA%nt BRE298B2077 pBBE Wiutfititengpr atbugiorating the

DB2976, pDB2977 and pDB2980 or, pDB2981 is )
countedlissleuteetyifiepheh enalpgueER Hsreenilopnilisiagy @-Hbdy g dgscribed by

L ithi et t ' r | -
rosm ) 40 YDEFEPIE SRL00Y LDGTR aasl b qpgher TRLio0r sra
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. .patched o Y u i
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534) to ascertain which isolates were #rp/.

PCR amplification across the TRP locus was used to confirm that the trp” phenotype was
due to a deletion in this region. Genomic DNA was prepared from isolates identified as
resistant to 5-FAA and unable to grow on minimal media without the addition of
tryptophan. PCR amplification of the genomic T7RPI locus with primers CED0OS5 and
CEDO006 (Table 8) was achieved as follows: 1L template genomic DNA, 5SuL
10XBuffer (Fast Start Tag+Mg, (Roche)), 1uL 10mM dNTP's, 5pL each primer (ZpM),
0.4uL Fast Start Taq, made up to 50pL with H,O. PCRs were performed using a Perkin-
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as des@ibbdibyFalstp @war 199t agio/ herdiaoiagy % 1 BB wPeh! Hpp A preRyyas te-

wer e performed using.a Per.kin;El r e
transfogpeg. pndoR S er B UG Mo o ae P o Oy RB2977.
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th D 4C. .P i fi.cad f b1 gt 3
e 5 BN SR el 08 15

BacterdR 11581 €88 KBl ALINS Bidrbehmilplest 18d 1BDI | Trawgoromntseweretselbcted
in a PCR product 0.65kbp. PCR anal ysis identifjed tﬂa&
on BMVVID-a&su pltessupripmprpd with trypfonben.nHsvere 810seAYFRHY prighed out

cted . .pdil. _:: et e ' '
on BN P B e S o S P e Dok
were frEh&ea &rdd)1 0mW BRMMDesake dlelupnitaks sgiplemaitéd withRpyptophan
di sruptants of DXYl trpl A [pDB2976], DXYl ti-plA
(24 hrg, FOBSGHBPMPXY! trpl A [ pDB2980], DXYl trpl A [ pDB2977]
and DXYl trpl A [pDB2979] had very simlar rHA

rodycti Vit J<es. I i Hl L TRP i t f
e BB S SR A R B
| " ' il o i t gpt .
ak b ee s Ao iE TS LI e AR R e
[pDBiQ%QH a8 tehetehedas hypiopharamatdtivghy neng dtecthedifioh ithiBebetate

agar. Three single celled jsolates o XYl trplA
metholdg(Sigr_naquaﬁt F@:@%ggrpg?g I‘E‘f)(YﬁgﬁgrlA progocc[ﬂ X; (ltto Rt al, 1983, J.
Bacteriol., 153, 163; Elble, 1992, Biotechniques, 13, 18)) with a 1.41kb pdil::TRPI
disrupting DNA fragment was isolated from pDB3078 by digestion with Nofl/Pst.

Transformants were selected on BMMD-agar plates and were subsequently patched out

on BMMD-agar plates.

Six transformants of each strain were inoculated into 10mL YEPD in 50mL shake flasks

and incubated in an orbital shaker at 30°C, 200rpm for 4-days. Culture supernatants and

cell biomass were harvested. Genomic DNA was prepared (Lee, 1992, Biotechniques,

12, 677) from the tryptophan prototrophs and DXY1 [pDB2244]. The genomic PDI]
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product (e.g. P& or )
six pdil::TRPI disruptants indicated in Figure 55 were spread onto YEPD agar to isolate

single colonies and then re-patched onto BMMD agar.

Three single celled isolates of DXY1 #rplA pdil::TRPI [pDB2976], DXY1 #rplA
pdil::TRPI [pDB2978], DXY1 trplA pdil::-TRP1 [pDB2980], DXY1 trplA pdil::TRPI
20 [pDB2977], DXY1 mplA pdil.:-TRPI [pDB2979] and DXY1 #rplA pdil::TRPI
[pDB2981] along with DXY1 [pDB2244], DXY1 [pDB2976], DXY1 [pDB2978], DXY1
[pDB2980], DXY1 [pDB2977], DXY1 [pDB2979] and DXY1 [pDB2981] were
inoculated into 10mL YEPD in 50mL shake flasks and incubated in an orbital shaker at
30°C, 200rpm for 4-days. | Culture supernatants were harvested and the recombinant
25 albumin titres were compared by rocket immunoelectrophoresis (Figure 56). The thirteen
wild type PDII and pdil::TRPI disruptants indicated in Figure 56 were spread onto
YEPD agar to isolate single colonies. One hundred single celled colonies from each
strain were then re-patched onto BMMD agar or YEPD agar containing a goat anti-HSA

antibody to detect expression of recombinant albumin (Sleep ef al., 1991,
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that, in the absence of the plasmid, is unable to produce that gene product, to achieve
increased plasmid stability without the disadvantage of requiring the cell to be cultureq
under specific selective conditions. By “auxotrophic (biosynthetic) requirement” vy
15 include a deficiency, which can be complemented by additions or modifications to the

growth medium, Therefore, “essential marker genes” in the context of the present
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. gene are |iWed in Table 6, and were desig fromthe
wouhlsistre S288c PDI I gene sequence (PDI 1/ YCLORBOGmH004/005435
chronmosone 111 from coordi nates 50221 to 48653 pl us

inventiQO&te BR&@ PRIt S/hed delpftircanacsieaiee e e hastctellDRQulb as apRficncy
of downstream sequence http ://ww, veastgenone. qrg/

whichcan aphbkcompriegsnisd by @ Pn$ﬁﬁmﬂ¢@%¥KT§H1 e gppwth medium.
Yl pl ac211- based Pl asm ds Containing PDIl Genes Plasmd
Plasmd PDIl Gene PCR Prinmers Base Source Pronoter

EXAM®LHE tat or pDB2939 Yl pl ac211 S288c Long (~210-bp) -
>Bsu36l DS248+DS250 pDB2941 Yl plac211 S28Sc Medi um

3 (~140-bp) - Bsu3<57 DS251 +JDS250 pDB2942 YI pl ac211
The é%?#ﬁa%iw l%#QSSFH;I) vectgﬁsu gc%ta%gor’zﬁ%a@ol’BIPB%%ﬂﬁ and the
Yl pl ac2U Long (~210- ->B5u361 DS248+135250

expre§3B2O6Se1i¢l flrawPibis h&é@ngdtbdu or{s-obADe phe 2 uBsliBoplasmid
DS267 + DS250 pDB2945 Yl pl acl SK@n Short (~80-bp)
- +Bsu36l DS252+DS250 Tabl e 11: Oigonucl eotide Primers
PCR 519?11?@?1%& Gbkidls! P11 o%nescﬁ"t@ % LeafDl | Cenes
P Sequence DS248°5 GCTCTACGTATT
10 TTAAGGCCGGCCAGGCCCGGGCT GT

Tre P} CHenesriTocT AEETRG Rk e O e o

PCR ‘EE @@_@DNﬁ fraghea®0vwath different lengths of the 5’-untranslated region
GGATCCTAGGTA CCCGGGTAAGGCGT'FCGTGCAGTGTGACGAA TAT

contaum@e pemotegeguerge! PCR primers were designed to permit cloning of the

PCR SRR S AT AN AT APRIATAFATAT RPIET T G PAGao e 1985,

15 Gene, %2522,7 534). Additional restriction endonuclease sites were also incorporated into
- GTCAGAAT TCGAGCTCTACGTATTAATTAAGGCCGGECCA

GGCCCGGRCTTG
PCR memm@wmw AR TICdesciigs 6 thes plasmids
00CLSCO

conste R EEATAT ALAT T ATATAT AT ATATAT

genes. Diffbadulces kthe G Yopumloentlérpeh Rrithire tiesd FiplBAMA 1-based plasrmds

Sequencing S. cerevisiaePD | Cenes
are described in Table 10.

20
pDB2939 (Figure 57) was produced by PCR amplification of the PDII gene from S.
cerevisiae S288c genomic DNA with oligonucleotide primers DS248 and DS250 (Table
11), followed by digesting the PCR product with EcoRI and BamHI and cloning the
approximately 1.98-kb fragment into YIplac211 (Gietz & Sugino, 1988, Gene, 74, 527-

25  534), that had been cut with EcoRI and BamHI. DNA sequencing of pDB2939 identified
a missing ‘G’ from within the DS248 sequence, which is marked in bold in Table 5.
Oligonucleotide primers used for sequencing the PDI/ gene are listed in Table 6, and
were designed from the published S288c PDII gene sequence (PDI1/YCLO043C on
chromosome III from coordinates 50221 to 48653 plus 1000 basepairs of upstream

30 sequence and 1000 basepairs of downstream sequence. (http://www.yeastgenome.org/

Genebank Accession number NC001135).
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Table 1habliBasudietide Cuiindns for mmnpmﬂ@atamnﬂ S cemvz}sfcmdﬂléﬂ Genes

plasmd pDB2943 (Figure 60).

PDI I

Primer

Sequence

The 5'
sequence i s anal ogous to a bl unt - ended Spel -

end of

t he SKQ@2n
sito

DS248

57 ~GTCAGAATTCGAGCTCTACGTATTAATTAAGGCCGGCCAGGCCCGGGCTAGT

CTCTTTTTCCAATTTGCCACCGTGTAGCATTTITGTTGT -3

5’

TGTGTG-3'

—GTCAGGATCCTACGTACCCGGGGATATCATTATCATCTTTGTCGTGGTCATCT

AGCG-37

5! —-GTCAGGATCCTACGTACCCGGGTARGGCGTTCGTGCAGTGTGACGARTAT

5/ —-GTCAGRATTCGAGCTCTACGTATTAATTAAGGCCGGCCAGGCCCGGGCCCET

ATGGACATACATATATATATATATATATATATATATTTTGTTACGCG-3/

5/ —GTCAGAATTCGAGCTCTACGTATTAATTAAGGCCGGCCAGGCCCGGGCTTGTTG

CAAGCAGCATGTCTAATTGGTAATTTTAAAGCTGCC-3'

99

57/ -GTCAGAATTCGAGCTCTACGTATTAATTAAGGCCGGCCAGGCCCGGGCCCETA
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1514-CPP1\%G%%%%?GE%SH s?
a tot h@TB(ZéTrTCEGQxEC%@T EFGQEQ?
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CO- expkessi on of

r HA bt hodhdteremATPRLTAGETES-GTab|
13) . Table 13: pSAC3%-based plasnmids for co-expressi

of rHAgwgt h different PDIlcgerescPresrtdabirasrizd PLY |
Gene at Xcm -site afiter REP2 Het erol ogousProtei n Bage
bourc Promoter Ter i nat:0 Gt O TR @SSt oNn
Casse &%at nNoi | - sijte) pDé%gSZ pSAC35 SK@2n Long -
Bsu36} l—\ HApDB2983 HA

pD3291§§ ?)’SACSS SKQQr

SKanDé‘,%drt - Bsu36|
= Bsu36l B-rHA

pb@%ﬁ%ﬁ@g&@gﬁg fﬁ%%j%zgs

HA

A ﬁHATb"ﬁ@@@é"?A%

4%&'58; Shoff

POt o- It

5’

~CGGCAGTTCTAGGTCCC-3’

5/

~CCACAGCCTCTTGTTGGG-3"

M13/pUC Primer (-40) 57

100

~GTTTTCCCAGTCACGAC-3'

Plasmids pDB2941 (Figure 58) and pDB2942 (Figure 59) were constructed similarly
using the PCR primers described in Tables 10 and 11, and by cloning the approximately
1.90-kb and 1.85-kb EcoRI-BamHI fragments, respectively, into YIplac211. The correct
DNA Ysequenc,es were confirmed for the PDII genes in pDB2941 and pDB2942.

The S. cerevisiae SKQ2n PDII gene sequence was PCR amplified from plasmid DNA
containing the PDII gene from pMA3a:C7 (US 6,291,205), also known as Clone C7
(Crouzet & Tﬁite, 1987, supra; Farqubar et al., 1991, supra). The SKQ2n PDII gene




pDB2976 pSAZ3S S288c Long -~Bsu36/ A rHA pDEel/GB 2006/ 005435
o psAC3s s2sdlong - Bsu367 B rHA pDB2978 #C3S 8288c
woRkdiswa179 >Bsu36l A rHA pDB2979 pSAC3S S288c MedTuaB26004/005435
Bsn36l B rHA pDB2980 pSAC35 S288c Short - >Bsu36l A
was anfifpifiep E)Bﬁ%dhgmﬁz&&%ﬁdi?ﬁﬁmsﬁﬁm%& anBsDSBI0 BabldA 10 The 11 HAThe

oo RS PR b 9 RO S AR o8ty s v

into Yﬁ)la%g 21 1 BReNat Sudihaorgst Gemﬂh 5§ﬂ@§¢ﬂtﬂ§ﬂ’ﬁa{s}be@@§m€\kfﬁlﬁl 8doR1
I'nto the JVof I -5i t eof EDBZ 88 (Figure rod

and BcpﬂBlzag@rcmcg plasngd )pD éd@a;wméo)du Eb%ﬁ e‘%}ldv@ e §|K§29rn PDII

treated with ca I, Nt | .al kal in S n
5 sequenceg d%@é%oquhtos% ﬁm*t regg?éi%’g[)e% S tgneix e|nr(1i|e§ éup { c%g%ad{h% ECOI& gacI
SnaBIfPQJP PIRB2 948 an@ DBLA63ies pEBZD 4nd HEIBI93ID, topaDEZ@éﬂ.alagths to a
DB2942. is produced plasm ds_ pDB2976 to pDB298
blunt—e(ndb@ﬁmiélaage,t @terrséed tpppqluder apvaek iSpal] il Pred shes- "The PDII
rhenka d
pros SR B S5 T 105,078 AL LSRR 0 Ao
the PIRERR g8t 066 gl’ig@rﬁﬂzleo@lﬂe @mnmrs giveBin (M!albllé s Gnfirdsd the
1. A 2mm - famry plasm

|
10 presengplbRERINEFSBIFB 0T i? I 3R egh%%g ceg fl BiEAT g%dfln (NCBI
accessf%?lt \{Yﬁﬁ“{%%i 4403), Qﬁ%ﬁ 194 E&fnetljaﬁdﬁ@ac.’tt pdsHidat s 1er@l)t £P88Mhine

one of ei t er a gene or an gene
res1dueambréxheuk1§$>ublbﬁ$d) bifoitaslyt hﬂh@ Rafns vag ab m ﬂan S| mrevzsigd S288c

BT R . i —
sequen@Ql\Mﬁ&ﬁ hselﬁﬁfk@& 11§89Mq{i%bler§er tion, deletion and/or

substitution, the FLP gene and/or the REP2 gene has
15 t he sequence of a FLP gene and/ or a REP2 gene,

pasE SRR a5 DS PR B e s

using the \P@Rrﬁflﬂle¥§k%58@$éﬂ fﬁ' Tabl@COUgdd g ad8 Byl cAeAhy tHel @?)E’G}dmately
I's sel'ected from jé)SBS or SB4 as obt al ned rom

1.94-kZyapds Acthil ofpkd cmliﬂu AgFDHY, I@ﬁp%‘BBQle onty Xdplac21l. The
expect%cg@glﬁqng%u{@ﬁgeg yg§§ acx%l,r\:e%rfg%%%ﬁ agle!n!eé m W%%Sand pDB2945,

aro
20  with a serine codon at the position of amino acid 114.

The construction of pSAC35-based rHA expression plasmids with different PDII
genes inserted at the Xcml-site after REP2:

25  pSAC35-based plasmids were constructed for the co-expression of rHA with different
PDII genes (Table 13).
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fermentati, oKDl as obtained from Kl uyvero%&ééﬁﬁ 2006 /005435
‘ dr osophi | a pPM as obtained from Pi chi
warondsroarmaef aci ens, and the 2nm pl asm d as obt aPaeeB200@rm5435
Saccharonyces cerevisiae. 4. The 2mmfamry plasmd of
Table 3: 3} SA @3 Dbadwhesnsidn fdrhve-cseepssinn ef diAtvigh difieeant @911 genes
repeat adjacent to said FLP and/or REP2 gene is
derived fromthe sequence of the correspondl ng

| ly pI EDH; Grrag! x%-sgeea?are%%@ t1on vﬁff%fﬂlowél"g@ﬁe i

Q)adﬁ?fsiel y %ur&e 1”?0@?0:4;’!? f g;tlrlﬁlgﬂ)}ﬂrl %gtizieytag%n Lhr r%“}Yresswn Casfvette

2nm-famjly plasmd is the 2nm plasm d ap oby‘gmggltérom
Sacchar gnyces cerevi si cie 6. The 2mmfaply plasmd of

ciraL W € _po Tj de gequence Inggrtion,

PDBZ”@IE&I”‘@’?#? Or |suBst i tut :%‘ﬁ%gccurs}at A position {
et the J1 T3t hase n B9 of the REP2 gegne and
298&18%2% ﬁdz for?a1 t he &%’f?si te in the adjacent j
ppmgsgrnggﬁcrr s e ZERIATI Ty TR O O 2 S

er, ot h ol ynucl eoti de sequence
LmS m, U100 1/or Hil;stltuﬁi on|{ the sgguence
PDB298} ¢ p?ﬁlé% RE ‘gé’ne and the acfj acent inverfed repeat is

| pDB298glj nggf?g% neds bh:Qg’hB{ ' L Qlseyariang thereof. gy The

Iy myoneofClairrslto?mherein

pol YHGTIeold e seqyence Lngerdipon, glel efion angfor
pDBzgSsulgsftll tytion occ¢urs at a—}posn tion betwegn the first

p03297?ﬁ2>§|4__%5 th§75‘8£‘V“”L%9grE’p§>3ésu§H?d thesl asf{ base hefore

site. 9| The 2mmfam | y| pl asm d} of any one of

| ppB297%| PlsHBs5 t§28§c erghh the mpdeynucl epti dg¢ sequence |
i nserti del etli on and/ or subsfitution|joccurs between .

| D207 N6, chbdsSit Qgg%g af fr&hunt Ne_ends;@f | t hea REPR codi ngia
pDB23 eguenc and the Iaéut’ ba?e before the FRT site, such

ppszyﬁ~ dhcisne fS'i’.Sr3§t basssalt erpsihie end pf the REP2rmodi ng
' *quenc 10. The 2mmflami|ly plasm d of | any one of

pmzz%%;' %SH@ﬁj‘ FstZc whersgba, |oLheisdgrhan the ppl ynucl got i de
sequenceg i nsertilon, delletion and/or subgtitution, the

pmzz%*zr\i;@,ﬁéfs repgat |t abrf 0l Lowgsdrhe REPZ cpdi ng s&quence
| a suence derivedifromthe

m

rom acc ar orryces

The rHA expression cassette from pDB2243 (Figure 63, as described in WO 00/44772)
5 was first isolated on a 2,992-bp Nofl fragment, which subsequently was cloned into the
Nofl-site of pDB2688 (Figure 4) to produce pDB2693 (Figure 64). pDB2693 was
digested with SnaBI, treated with calf intestinal alkaline phosphatase, and ligated with
SnaBI fcagménts containing the PDII genes from pDB2943, pDB2963, pDB2945,
pDB2939, pDB2941 and pDB2942. This produced plasmids pDB2976 to pDB2987
10 (Figures 65 to 76). PDII transcribed in the same orientation as REP2 was designated
“orientation A”, whereas PDII transcribed in opposite orientation to REP2 was

designated “orientation B” (Table 13).
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cerevi Si aeﬂ preferably the pol ynucl eoti ﬁ@’f&%%@w 005435
‘ i nsertion | etion and/ or substitution oc s at
wandBmai7igite or an Fspl site within the inver PET/GB2004/005435
repeat. 11. The 2mmfamly plasmd of daim5 wherein
the pol ynucl eoti de seqidmklMBnsertion, del eti on and/or
substitution occurs at a position between the first
base of codon 344 of the FLP gene and the | ast base
I & d aEiRdink@peatdeletion
L G s o
atidier SMammohe)epmejmhe Fien bastealive thedasidungiinmet paston of at least

deletion a substit enc
; BT s Qe S e T etis ht e G e o B A e in
‘ ggﬁh% P edEfdihdantNg idgensar i ant thereof.13. The
mm f am %ﬁpp lasmd of daim1ll or 12 wherein the

polynucleotlde sequence i nsertion, deletion and/or

2. %gg ?}%}lm Vi ﬁgc . Eggqs g\;r?:goe{l’]%geth\gﬁ? gg}g e]Fyﬁlthleoude
v\%@eggg ieli®n, Jiélehgﬂ %ngm‘sﬁl?dﬁhhﬂbnp ks P78 @¥he @ndiontA8 REP2

rern the po ynuc eotide s dguence i nsertion,

10 detechaotheardgiance sflskLP lgt:meoan ocuREPR gemepksspectigaly, derived
bet ween t%e first b se af (gnd of the FLP coding
SoL e RERTA P CHE M S n‘rf%%% the FRT site. 15.

The 2mmfanmily plasm d of CI aim 14 wherein the
pol ynucl eoti de sequence insertion, deletion and/or
TUbSLint ity peniid sf Glaimhlewherest thoamibirally eccurting dpai-Bmily

ahymbho o7 SOPdFas T T $SRE: WHSEQ! P GRTH Phar e Crom
15 & %cys?z%?)lu? hhassepgnce lﬂS@Sle rt4 onspael BéthONa@n@biined  from

the Inverted repeat that follows the FLP
g@g’@ahaisaran@mu elo#i, deSMledas r obtatried  dorm e spigagtioalpromyces

@%@%&rgiﬁ@gﬁ %Smrb@fréegn%gma?%g%%lgkgzr%%%Fi‘é/osoghzlal um, pPM1 as
Jb Pzgﬁzagﬁgﬁﬁl%ﬁém&%%r hh@Mhe S@hmailhPRidaRtdined from

Ion occurs at site or an FspL site
ww&ﬂkmOmﬂ&smwaBMEd repeat. 17. The 2mmfamly plasmd
of any one of the preceding clains conprising

20 polynucleotide sequence insertions, deletions and/or

5_71‘] h %Illﬂﬁ ngs EHIE of b $tyHRASE ShALdREntdes Hashverted
4. f'anctiona gg) ﬁé Qg of the REP 2 géﬁ% and the
F&Rat adjacent to said FLP and/or REP2 gene is derived from the sequence of the

(S8)

corresponding inverted repeat in the same naturally occurring 2pm-family

plasmid as the sequence from which the gene is derived.

25
5. The 2pm-family plasmid of any one of Claims 2 to 4 wherein the naturally
occurring 2pm-family plasmid is the 2um plasmid as obtained from
Saccharomyces cerevisiae.
30 6. The 2pm-family plasmid of Claim 5 wherein the polynucleotide sequence

insertion, deletion and/or substitution occurs at a position between the first base of
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gene and t | ast bases before the FRT sit Wrﬁ“% @QU’*/ 005435

‘ inverted rWeats adjacent to each of said es, which
weoabosreaciigot | de sequence i nsertions, del eti onsPand/Ban04/005435

substitutions can b e the sane or different. 18. The

&xion f5anofl te REAS miete ahd dingy lagt basediefigre shaFRladi initemnadipgent

conprjsing a polynucl eoti de sequence insertion,

](’i‘é‘?%‘ﬁrﬁﬁeag‘nd/ or substitution which is not at a

position as defi ned in any one of the preceding

clainms.19. The 2mmfam |y plasmd of C aim 18 wherein ,

7. The2poHjmiyipesmidefsSaie Aoy § whereingrherdbapthegplynglewtide

: SHaBeRg riohe e B A b B A RERIREE of S RFP2 gene

%{Hythé’ 0828t IREHET BGRE RYs BbRMHWRRQIDNONE r wiriaft thereof.
east one, polynucleotide sequence insertion, deletion

and/ or substitution is a pol ynucl eoti de sequence

insertion. 21. The 2mmfam |y-pl asm f X i -
s i iR aich eberuereal ReES T 7 B taleae

%ﬂﬁ@nc@%ﬁ@rﬁ&, Lc\lﬁ]ﬁﬁ%n 2/ or HiBstd0HdA 3b6EUry aph asgitidn Metween the

aim2 1 1n ich the open readi ng frane_encodes a

10 fishbasemftifeanverigd pepsatiadd predesibase baorethe FRingiRani | y
plasmd of Claim22 in which the non- 2mfamly

plasm d protein conprises the sequence of a protein

0. rRYe bﬂl@fémhls} RIREEIJF 2h9 ok Y Clamswhich Whaseis Hepsslpneleotide
activity of “i's involved in the unfolded protein
semporsesertinh detetipn andion sdist dionanseis dgjeearthe first base after

t opqsi_de, er um prot ei n ch I i
Tacig,or i Er 2 fadims R e o d M oS0 e Se 8 45 FhL 0 sucn

15 by Ansd Bfst bide ah@Ghefan of he ERRIDSSEIE Bequangs. ost at i n,

col l'agens, i munogl obul ins or i munogl obul i n-based

nol ecul es or fragnments of either (e.g. a dAb, Fab

agnent.s,.. F(.ab')2, .scAb, scFv, or sckv-f n
to. RSB g AR of A% e &FrCieBhe 107 PR hper han e
FJﬂ hciddilde sedubroe iHaERIAEIQR R HHIAS saBstittors Whe Spetidgpeat
nterferon b species and sub-species, interferon

tiae cioBswartbe SUBRX peciieg  sequspes nhasCRTFEqUEnFrFARTivad ?fmm the

b e ason S B 8L A0 e
9&7@%?1%% i aﬂﬁl ip\r/éf&%ﬁl@’ e PoidPhucheoti@e Requdn® ipepfiord alcletibd4thd/or

pept T
substitution occurs at an Xcml site or an Fispl site within the inverted repeat.

11.  The 2um-family plasmid of Claim 5 wherein the polynucleotide sequence
25 insertion, deletion and/or substitution occurs at a position between the first base of
codon 344 of the FLP gene and the last base before the FRT site in the adjacent

inverted repeat.

The 2pum-family plasmid of Claim 5 or 11 wherein, other than the polynucleotide
30 sequence insertion, deletion and/or substitution, the sequence of the FLP coding
sequence and the adjacent inverted repeat is as defined by SEQ ID NO:2 or

variant thereof.
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15

13.

14.

16.

17.

18.

gp41l, HV gl 20, urokinase, prourokinase, EPNER 2004/ 005435

hirudin, p el et derived growh factor, p t hyroid

waaoesmaer19 proi nsul in, insulin, glucagon, gl ucaponGB260a/005435

peptides, insulin-like gromh factor, calci toni n,
growt h hornone, transform ng growth factor b, turmur
necrosis factor,

SBagurateal it & BB PP BT RO pgleRde seauence
J’tﬁgi @&etpolﬁtax{}g& slub%lt{uﬁ&h B&uPé @t %&R%%et&ééﬁﬁh@ﬁ%%ase of

rorn pro-th vonW | | ebrand' s
fﬂa&h%rtedacbpeaa ahd theyips ibase Imfasrthﬁ bBdrsitact i vat or s,
Factor VII, Factor VIII, Factor |IX, Factor X and
Factor Xl I1, nerve growh factor, LAC,

p[lé%_ %@f?ﬁﬁg Vﬁqsﬁﬁd gF hglairﬁ‘l 1¥ %lfﬂer&ﬁoﬁ’fe h pdl@shdEotide sequence

cose O0OXl aase serum chol i nest erase,
afeatonn deleti@mphdot sybrseitutionorccprsotted positiant bq:twablphl@ first base

trypsin |nh|b or antlthronbl oRr
$peicihe snd oy ige i1 @dnpg, FaBpRregn 51:'1 gsv%ﬁ%e gﬁl}[o[rje ﬁm%ﬂﬁ' site.
fragnment of any of the above. 24. The 2mmfamly
plasmid of Claim2 3 in which the non- 2nmfam |

pihespud-faniy eplasmainpf | Glaimt e velegeente pblyatdentids, seguence

vari ant or fragpent thereof, or a fu ro
et FPlgH o ABU AT BHRSE OIS AT hio B sl BB end of the

%ﬁj‘p#o%[ﬂ Laplggm d of daim2 3 in which the non-
nmm yp asm d protein conprisesthe sequence of

transferrin, a variant or fragnment thereof, or a

S v PTG O RaL A OGIC TG Th 5 PRSP g the
élggﬁée%hgnogllﬁ%%& HEEE@IH Bn O RIHs8R%ioh N8 e SRS e eat

errin, a variant or fragment thereof, or a
fthlﬁlf@mbw e iiP ganplidssd segueine @eq'aetﬁ@ea tfe fmﬂfgﬁsmndmg region
these. 27. The 2mmfam |y p Iagq%d of Claim ferabl
o KO 3R AR (T ST RISt GPH S hd geferably

0 n f lat
7 BB otebisen BlibE g Hor BT RIS REAA coultlat an
tAegeite 88an Apd skemithanibeynyiredneptadf Claim 2 3 in
whi ch the non- 2mmfani | y plasnid protein conprises
t he sequence of a protein involved in protein folding,

Bl%zf !ﬂ%ﬂﬁ& OLE gt bid LoF ﬁ{e g?ec'eﬂi‘ﬁ%l ¥Rk ncctnlﬁﬁ*lsmg

|n responsé as encoded by any one of
/iddﬁ‘nucl@gfc% eGﬁEEﬁce GEEA]onSCHBleti BT 6nd/GCFIhstBET8ys @isesn the

first bases after the last functional codons of both of the REP2 gene and the FLP
gene and the last bases before the FRT sites in the inverted repeats adjacent to

each of said genes, which polynucleotide sequence insertions, deletions and/or

substitutions can be the same or different.
The 2pm-family plasmid of any preceding claim additionally comprising a

polynucleotide sequence insertion, deletion and/or substitution which is not at a

position as defined in any one of the preceding claims.
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CPR3, CPR6 gEPSI, ERO, EVGU FMO, HCH, BUT/8R. Y04/ 00543 5
‘ HSP104, HSM®6, HSP30, HSP42, HSP60, HSP78, P82,
wORMs/oeMDI| , MDJ2, MPDI, MPD2, PDII, PFD , ABCPCTAB2004/005435
ATPI I, ATP12, BTTI, CDC37, CPR7, HSC82, KAR2, LHSI,
19. M= 2uiRShily NeBhid ECNIGm sesmwheee‘azthessﬂxnu@eﬁides&qqence
SSE2, Sl SLS| P PSEl .
SRR deiAton EifTc SYSHUTHTT GRPUS VAR 0 J et zogion
amiAws fl@smied of Caim23 or 28 in vvh| ch the
aperone 1s proteln di sul phi dei sonerase (PDI), or is
a protei n encoded by ORM2, SSAl or PSEl . 30. The

o R ol S SRR R e o
Sl?&%%‘h& ?TPOI RAAET A8 CQHRAEE - inddrtiohh A RAEh f @A drysudkagifibe is a

I'n which'the non- 2rrmfam|y plasm d
prabyrecleotdmnsenie®es indadiosgequence of a bacteri al
sel ect abl e marker and/or a yeast sel ectabl emarker. 32.
The 2mmfam |y plasmd of aim3 1 in which the

21. bﬂfé ehhahmag! fe@Bl 6 CRiken0l & &hich the polynucleotide sequence
arrase geneand/or t he yeast sel ectable marker is

10 ankaﬁh&aeb@staabipenmdkxerfralﬁa The 2nm-fanmily plasnmid
according to any one of the preceding clains which
plasm d conprises (i) a heterol ogous sequence encodi ng

22, aThoh; m?f%ﬂlgr %?shﬁ(d B 8siHh @ PROLEBICA thd bpon Radifk GaalOdRY8es a

sequence en ng a protein conprising the sequence of
andpr QfaHBmilppoisingdiptoteipr ot ei n f ol di ng, a chaperone or
a protein involved in the unfol ded protein response,
preferably protein disul phide isonerase; and (iii) a

s 25 PRCLINSORES RS 0 0B ey SO g

OptBtedf co&ﬂiﬁls&ﬁﬂhe lsednR@ost & @mmm&sobzed fiss paticia fpllsng, i IotD I‘Wthh
as defined by any one of ( ajins to 16. .34. A net

dfas shaseane RgiHtpPTES A e s I iURERldef PRIt/ 87 oBte: élmm a
PhL&G&HLAg aﬁ‘ttl%'dgsaﬁ% biideng serlgrﬁ ZprBfteY ' glcﬂgasaa Rl18sdMcHiting

conprising the’’sequence of a gene and t he
| favter)t adistasipeatick bﬂtﬁcoﬁg)ﬂahnt/\pegtitﬂe Rﬁﬁf@’rlgehetof@rmaeﬂqmatm

ene and the inverted r at that foll.o
2 RSl coleaEa ETEE THOBH B TP EBOSI BOEPRER FepIgRes or

FRL ot BinelT@Y%! di dih, R0 #RMGERQ! FOH REGUERCSANEr scFv
inserting trie p5'[ ynucl eot i de Sequence
fragment), a Kunitz domain protein, interferons, interleukins, IL10, IL11, IL2,
interferon o species and sub-species, interferon P species and sub-species,
interferon y species and sub-species, leptin, CNTF, CNTFaxs, IL1-receptor
25 antagonist, erythropoietin (EPO) and EPO mimics, thrombopoietin (TPO) and
TPO mimics, prosaptide, cyanovirin-N, 5-helix, T20 peptide, T1249 peptide, HIV
gp41, HIV gp120, urokinase, prourokinase, tPA, hirudin, platelet derived growth
factor, parathyroid hormone, proinsulin, insulin, glucagon, glucagon-like
peptides, insulin-like growth factor, calcitonin, growth hormone, transforming
30 growth factor B, tumour necrosis factor, G-CSF, GM-CSF, M-CSF, FGF,
coagulation factors in both pre and active forms, including but not limited to

plasminogen, fibrinogen, thrombin, pre-thrombin, pro-thrombin, von
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[y i i
into the plg@asmd at a position as defined $<’;1T3/L%rzgﬂ”“/ 005435
. of C ains to 16; and/or (c) deleting so r all of
woheosraciigot | de bases at the positions defi nedPCIVGB2904/005435
one of Clainms 1to 16; and/or (d) substituting some or
il eBfand b erate | gaintidgpsias pasatindder puwatory nSactief Viled'actor
in any one of Clains 1 to 16 wth altern tive

ﬁﬂHL E@Qt@nj@( gastos X gad FA“B#' S Bt %1 tcbry %Cél platelet-

% éoﬂ% 1[ '@el?fd'o owhh iAcHQSEP]ﬁ eldgep r@ﬁbo%'engmﬁase serum
nedrb any one‘of Cainms 1 to

%ﬁ@ln&ﬂera@e fh@ﬁhnﬁe Iatn}ﬂmd @lresbmg)rtpro‘(éﬁraumegam |tmpsmsmb1b1tor

east cell. 38. A host cell. i m.36_0r
S SR AL
?ﬁﬁghﬁ]faﬁgoffﬁe%é&e cell according to Caim38 in
ch the

llasmid I s based on pSR , pSB3 or pSB4 and
t he yeast cell is Zygosaccharonyces roux i , the

e L

%chceltnhzgm}ﬁi@ th% gue'née &Y g@@fi’ﬁﬁh ar PAee of Q‘fa@ﬁf&hﬁ‘t}haredm er a

asm ase and t he fyeast cel |
10 }ﬁlﬁwpﬂommymrmmhpb@quan@mpf ahyeofghegeni d i s based on
pPM and the yeast cell is Pichia nenbranaefaciens or
the plasmd is based on the 2mmplasmd and the yeast
i S QF theag&ar anERSy plasmid
25 care’l2 rgrfgeﬁj ?%m??p%%g?\gcgil Ia%élccor ding to d ai 3r;1%8
Protd®d dompadsescthe sec[‘ueh&feoﬁ)ﬂrassfemimg erasizpisor Bagrent thereof, or a
nodi fied to contain, a sel ecjéabl rker then
SHEOT PiofSjn CRPIREEF 8HIUSYCE ARt I%Sfe the marker, is
at least 1% 2% 3% 4% 5% 10% 15% 20% 25% 30%
40% 50% 60% 70% 75% 80% 85% 90% 95% 96% 97%
26. 96 2/98%amBP pRYmdt of lﬂi&lﬁaﬁﬁl al mmclot}% mrtemirs -family plasmid
generations.41. A netho roduc:| ote . fora
BRI COMFISEHEE SPRITACHP aCE T BV| ?‘% ferge
Sfa{ggt dn &tﬁé%seor 35 (b)
%ﬁ%@?@?’n a&%l Ihgfs?]qdqg?&égglfl }I(c) transform ng the
host cell with the plasmd; and (d) culturing the

20 27. t"lthaen’?:m?—rfar}ggy ?) a%;mcf %lf IClaum BC{Jnl £ Which Hl%drll(ynm 2um-family plasmid

15

protein comprises the sequence of Fc, a variant or fragment thereof, or a fusion

protein comprising the sequence of any of these.

28.  The 2um-family plasnﬁd of Claim 23 in which the non- 2pm-family plasmid

25 protein comprises the sequence of a protein involved in protein folding, or which
has chaperone activity or is involved in the unfolded protein response as encoded

by any one of AHAI, CCT2, CCT3, CCT4, CCT5, CCT6, CCT7, CCT8, CNSI,

CPR3, CPR6, EPSI, EROI, EUGI, FMOI, HCHI, HSP10, HSP12, HSP104,

HSP26, HSP30, HSP42, HSP60, HSP78, HSPS82, JEMI, MDJI, MDJ2, MPDI,

30 MPD2, PDII, PFDI, ABCI, APJ1, ATP1l, ATP12, BTTI, CDC37, CPR7,
HSC82, KAR2, LHSI, MGE1, MRSI11, NOBI, ECMI0, SS41, SSA2, 5543, SS44,
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15

25

29.

30.

31.

32.

(@)

wea a1 ael |

(e) therebyato produce the protein. 42. A "”’“%ﬁ%P“’é/005435

pr oduci ng rotein conprising the steps o rovi di ng
as defined by any one of C ai ns 38CT/GB2W4/005435
whi ch host cell conprises a plasm d as defined by any
oNe1,.0ISEQ] SILMBSAST, A/E3, GRIBS (ARVd2cRER UirFHGP, g Ihaslt HACT or
cell in ac Itu di um thereby to produce the

Briingated njrar e?ﬁl{{g?ggd according to Claim4l or 42
further conprising the step ofisolating the thus
produced protein fromthe cultured host cell or the

(Tl et plasmitdof Elamet Y dr e?cScerlW@ the cbppeTAR® 3 protein

further conpr|S|n the ste
slnaiecsaprgtsen RDDo OB OB FRree B UG R e o
purity. 45. A method according to O aim 44 further
conprising the step of fornulating the thus purified
Phico?jerh4fanily hlasmidanf argr one ofliCllaiersts2 #n2d opwhéshalbeyon- Zpum-
esentl the thus fornul ated,protein in a unit form
ily gl Wcﬁﬁﬁte&%@?}?ﬂ‘?ﬁ?@ agsgerefign Jﬁp 245 PUPTEEr conpri si ng
the step of purifying the thus isolated protein to a
pharmaceutically acceptable | evel of purity.47. A
MRk I eh-8e6ior glasgid of Clainm224inf whidhethe comp rZLsnﬂlfgmlm a)lasmld

step of formulating the thys purifie rote
ol e Ealtey s atenp b PEBHrL Sk Mg & yeast

esenting the thus fornulated protein in a
%’%l%%g[ggga%%form 48. A plasinid conprising, as the

sol e yeast sel ectable marker, a gene encodlng a
tein that tial to.t bi
£r . erh—?f@pﬂ?phalg&%@sélgﬁégltlﬁg\ym% QW\r/?I ﬁaﬁﬁ 9 L%ﬁé ?ﬁa él?]aé%er is a
th
? gatn? %P el ﬁ)%%%% a’seggt ysggegta%!cl:é;ﬁn?f’k%% %24#?% ﬁg séhlg%ttablg emarker

is inviable in culture and the deficiency cannot be
conpl erent edby additions or nodifications t

&hetimnemm asmgl aqueedipEdeniy efe of &7 W@e‘%ﬁé rcg?IFPSt Haich

ncodi sse tial rotein_|j e.s
i SRS CoRCaREDy FREEF agioddlrion R 2pm-family
' 49 é’hfh%ﬁ@é Bndolithges paittinad o the
rl%ﬁgz? 1o|‘9é;n3u ag%)egér%gﬁgo Si ThethI asmgg %f 51, Oﬁpéisglln .

tsb@lentﬁapé raometm ipra@ved rin dpretsipHplding, sowbRgsancEr @ protein
fF;{S}IYecltl 119_: o‘i]PBr Ef I]](g&%mpg%t%fg Zr%g%odllg%g %éefga% }rmpr%%urx odl%éﬂphlde
isomerase; and (iii) a heterologous sequence encoding a protein comprising the
sequence of a selectable marker; wherein at least one of the heterologous

sequences occurs at a position as defined by any one of Claims 1 to 16.

A method of preparing a plasmid as defined by any one of the preceding claims

comprising —

providing a plasmid comprising the sequence of a REP2 gene and the inverted
repeat that follows the REP2 gene, or a FLP gene and the inverted repeat that

follows the FLP gene, in each case the inverted repeat comprising an FRT site;
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non- 2mmfagily plasnid protein, such as a Qfavé&mn200L/ 005435
. defi ned by y one of Clains 23 to 27. 53. e plasmd
woho@mgiane of Clains 48 to 52 which is a 2mm PamidBR004/005435
plasm d. 54. The plasmd of Caim53 whichis a
(b)  ptasdihg agslpeticotde bgqmnge ambinsérti@ dhaspolynusledgide HEquemce

host cell .conprising a t he asn1 C
g el “ehEoie prstarnm s enr ot bBEm [ PP g RE
viability of the host ceII and wherein, in the absence
of the plasmd, the host cell is unable to produce the
(c) dsleting sahe prajt ef the alndecfadﬂmef’oatéhqmﬁvpﬁéﬁgﬂ ggyin any one of
ditiaon nodi fications to the culture nmedium |

5 %g@nmA ﬂigﬁmgé1l according to Claim55 in which the

plasmd is a plasm d according to any one of Clains 1
to 33 or 48 to 54. 57. A host cell accordlngﬁéo Q aim
(@ sabs@rut@e soie pe b of the musleoddiskasewatdhe PREltigns Srfieed ipfsgy one

géo %Wé@vall aﬁ%é@eoﬁﬁgbg&%t cell of any one of

ereln ost cell further
conprises a reconbi nant gene encodi ng a desired

protein, such as a protelndﬂefl d by any one of
10 35 @Lalamldp@ta@@b@byfégmerw of C ai m 58 wherein

the desired protein is a non- 2nn}fanily pl asm d
protein defined by any one of Clains 23 to 27. 60. The
36. hoBést el donpfrisGlopd phaGifidutsdefiatl tylrmyosseri Clalmpt ¢ 83 And 35.
a chaperone, such as protein disul phide isonerase or
PSEl . 61. The host cell of Claim59 or 60 wherein the

37, F eﬁ&qpélp&%rd Glaﬁk@%cﬁqs hedshelsanme pl asm d as

e gene enco the essential protein. 62. A nethod
15 for producing a deS|red reconbi nant proteln conpri sing

S UL Y YN T AR e

S 1gegipum under conditions that allow the
exp%ggﬁgon of the essential protein and the desired
protein; and optionally isolating the thus expressed

30. lgE]Iol r eg ﬁ@aﬁh{e}lﬁqtc]o gLagrrnn 3té1 il W%J:ﬁ the %gasxl?ﬁ)c? bs B8l 091 Stli‘le pSB3 or

20 pSB4 and the yeast cell is Zygosaccharomyces rouxiz, the plasmid is based on
pSB1 or pSB2 and the yeast cell is Zygosaccharomyces bailli, the plasmid is based
on pSM1 and the yeast cell is Zygosaccharomyces fermentati, the plasmid is based
on pKD1 and the yeast cell is KZuyveromyces drosophiZarum, the plasmid is ‘pased
on pPM1 and the yeast cell is Pichia membranaefaciens or the plasmid is based on

25 the 2pm plasmid and the yeast cell is Saccharomyces cerevisiae or Saccharomyces

carlsbergensis.

40. A host cell according to Claim 38 or 39 in which, if the plasmid contains, or is
modified to contain, a selectable marker then stability, as measured by the loss of

.30 the marker, is at least 1%, 2%, 3%, 4%, 5%, 10%, 15%, 20%, 25%, 30%, 40%,
50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 99.9% or

substantially 100% after 5 generations.
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D
optional l ygurifying the thus isol ated desi‘ggygﬁ%?ggﬁffg 05435
‘ to a comme ally acceptable | evel of puri‘ and
woéusdsher7iopti onal |y, |yophilising the thus purPETEB2004/005435
protein or fornulating the purified desired protein
with a carrier or diluent (such as a pharmaceutically

acceptable carrier or, diluent); and optionall
41. &@@%ﬁ@ PhBrofReEng FﬁH?t?l%Fﬂ’ﬁpﬁf@éﬂﬂae%ﬂ?secgl—pr ot ei% in a
unit dosage form 63. The nethod of Claim 62 wherein
‘ the step of culturing the host cell involves culturing
(a) phwidingh pleinid asdefinedby sut et ofkdaipl 0 330ehd as a
conmpl ex or rich nedia.

(b) providing a suitable host cell;

(c) transforming the host cell with the plasmid; and
10 (d) culturing the transformed host cell in a culture medium;

(e) thereby to produce the protein.

42. A method of producing a protein comprising the steps of providing a host cell as
15 defined by any one of Claims 36 to 40 which host cell comprises a plasmid as

defined by any one of Claims 1 to 33 or 35 and culturing the host cell in a culture

medium thereby to produce the protein.

43. A method according to Claim 41 or 42 further comprising the step of isolating the
20 thus produced protein from the cultured host cell or the culture medium.

© 44. A method according to Claim 43 further comprising the step of purifying the thus

isolated protein to a commercially acceptable level of purity.

25 45. A method according to Claim 44 further comprising the step of formulating the
thus purified protein with a carrier or diluent, and optionally presenting the thus

formulated protein in a unit form.

46. A method according to Claim 43 further comprising the step of purifying the thus

30 isolated protein to a pharmaceutically acceptable level of purity.

110




® ° PCT/GE 2004/ 005 43 5
WO 2005/061719 PCT/GB2004/005435
47. A method according to Claim 44 further comprising the step of formulating the

thus purified protein with a pharmaceutically acceptable carrier or diluent and

optionally presenting the thus formulated protein in a unit dosage form.

5 48. A plasmid comprising, as the sole yeast selectable marker, a gene encoding a
protein that is essential to the viability of a host yeast cell, in the sense that when
the gene or genes encoding the essential protein are deleted or inactivated in a
host yeast cell, then the host cell is inviable in culture and the deficiency cannot

be complemented by additions or modifications to the culture medium.

10
49.  The plasmid of Claim 48 wherein the gene encoding the essential protein is the
sole selectable marker encoded by the plasmid.
50.  The plasmid of Claim 48 or 49 wherein the essential protein is a chaperone.
15
51.  The plasmid of 51, wherein the chaperone is protein disulphide isomerase or
Pselp.
52.  The plasmid of any one of Claims 48 to 51 further comprising a gene encoding a
20 non- 2um-family plasmid protein, such as a protein defined by any one of Claims

23 to 27.
53.  The plasmid of any one of Claims 48 to 52 which is a 2um-family plasmid.

25 54.  The plasmid of Claim 53 which is a plasmid as defined by any one of Claims 1 to

33.

55. A host cell comprising -a plasmid, the plasmid comprising a gene that encodes
protein that is essential to the viability of the host cell and wherein, in the absence

30 of the plasmid, the host cell is unable to produce the essential protein and cannot

be made viable by additions or modifications to the culture meditim.
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56. A host cell according to Claim 55 in which the plasmid is a plasiid according to

any one of Claims 1 to 33 or 48 to 54.

57. A host cell according to Claim 55 or 56 wherein, in the absence of the plasmid,

5 the host cell is inviable.

58.  The host cell of any one of Claims 55 to 57 wherein the host cell further
comprises a recombinant gene encoding a desired protein, such as a protein

defined by any one of Claims 23 to 27.

10
59.  The host cell of Claim 58 wherein the desired protein is a mon- 2um-family
plasmid protein defined by any one of Claims 23 to 27.
60.  The host cell of Claim 59 wherein the essential protein is a chaperone, such
15 as protein disulphide isomerase or PSEI.

61.  The host cell of Claim 59 or 60 wherein the recombinant gene is located on the

same plasmid as the gene encoding the essential protein.

20 62. A method for producing a desired recombinant protein comprising the steps of:
providing a host cell as defined by any one of Claims 59.to 61; culturing the host
cell in a culture medium under conditions that allow the expression of the
essential protein and the desired protein; and optionally isolating the thus
expressed desired protein from the cultured host cell or the culture medium; and

25 optionally purifying the thus isolated desired protein to a commercially acceptable
level of purity; and further optionally, lyophilising the thus purified protein or
formulating the purified desired protein with a carrier or diluent (such as a
pharmaceutically acceptable carrier or diluent); and optionally presenting the thus
formulated desired protein in a unit dosage form.

30
63.  The method of Claim 62 wherein the step of culturing the host cell involves

culturing the host cell in a non-selective media, such as a complex or rich media.
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