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WO 2005/ 061719 PCT/ GB2004/ 005435 2-M CRON FAM LY
PLASM D AND USE THEREOF FI ELD OF THE | NVENTI ON 5
WORWSBM 1Y ppl i cation relates to nodified pl asn?‘agngﬁ‘?P“m%“S
uses thereof. BACKGROUND OF THE | NVENTION Certain
cl osely relavedrepesnmy pfasynddNpguyRasErEt@ve been
shown to contain naturally 10 occurring circul ar
doubl e stranded DNA pl asm ds. These pl asm ds,

FIEPD OFTNETNVENTEON 2mfani ly plasmds, include pSRi1,
pSB3 and pSB4 from Zygosaccharornyces rouxi i

(formerly classified as Zygosaccharornyces bisporus),

B P vpeeqecer acayees

fermentatii, plasmd pKDl from Kl uyverornyces

drosphil aru an_un-na asmd fromPichia 15
BA@?G&%% n?.“éﬂ@w ngﬂ er referred to as "pPML")
and the 2mplasmd and variants (such as Sepl, Scp2

and Scp3) from Saccharonyces cerevisiae (Vol kert et
Cefthin, cld%@relathdl spaisobDhndhhg Reast éwse b&a, shpea; to contain naturally

G e e i B AT ROy e
2].% fé?ejglgﬁﬂfﬁlb Smclﬁﬁe 3)S‘I@mﬂ8¥530ind ﬁ’ﬁ@@ @ﬂoﬁf‘ 2B888charomyces rouxii

are ries of commbn features i n that
(fothaly phssifss at \Myga.ﬂzcrha#@myed bigpeat)s ptasmigrppSB el pd82 from

Drgessiele %%231 b GRS T b e S e e s iy Plesmid
pKi1ang foﬁf_\!f?:‘3§ h 2 ﬁ&%ﬂf Olpa uﬁlﬂaﬁmds REEntilC from Pichia
reco nase such as F and an aut ononous|y

mehﬁpdma@ﬁictmg (]mqum‘itﬁr&'efe('néﬂﬁ) as épPédl Rrodtheapmplasniidiand variants
re Ilcatlon (ori),.located close to the of one
(sugh 26 1@D! 5 St a@dgﬂébe%?@ qeehremres %@%}8%6@‘234@%6? al., 1989,
J y t g2l I i 290
Mz%o z%gem RSNVt ggg 9%%8%311L et é’fu f?b§14 43 Afg@@éz é’gg%éﬁ%t&gogy, 56,
33hhed otlme lﬁ'aaéhaﬂomyeasnsnﬂces Dbish ssaﬁu@ndebaﬁgmtsogyﬁs a family of

PlaCB SO FOlF=DR FOMEL] B gF CHUL O AR REnd A" (peirpgssess o

inv t 1dchezef agid dys-kb o
i R N S PR T

47ﬁbtdo6@L53b1v)anﬂ EdstDiveepdResinicading fthoersn o of whithoencodes for a site

quq char 0“% ces Cetﬁ.evb%}ﬁamp? w a%ﬁﬁ%ggéggséy rgphcatlﬁg sequence

(Aﬁﬁgja%ﬂ(%% Eﬂéggﬁ' g.? é]?e gﬁ:lecgi‘ r@ﬁh@iﬂgn ?or{}%[cﬁ:ﬁtgg %l(ﬂ:‘f!ﬁ% iﬂgél-énd of one of the

mv\éﬂ)ac?ft@SsitﬁlG mxt@epa%@zmnﬂo@mgnay et al., 1988, J. Mol. Bzol 200, 601
and Toh-¢ et al., 1986, Basic Life Sci. 40, 425). Despite their lack of discemible DNA
\

sequence homology, their shared molecular architecture and the conservation of function

of the open reading frames have demonstrated a common link between the family

members.

The 2um 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 2pm

plasmid comprises a small-unique (US) region and a large unique (UL) region, separated

1



. LIFUD Luuyg 7 U U
by two 599 i nverted repeat sequences. Sj speC| fic 9#99

. reconbi nati of the inverted repeat sequ
WO 209506519 n i nt er - conver si on between the A—fon?cyﬁ?m“‘”ﬂ“ﬁs
B-formof the plasmd in vivo (Volkert_ & Broa .
by twol36hp Gwterted 4eneabaaquenchie $\F&JSH56¥%IGGP31§WHW P% the gpyjepied

repeat %ﬁnﬁutragceeﬁ{\fegls@c | M5 0L &Rk io%n]:&(wegﬁ‘ @619:9 %ndi @E&B‘? of Yhe

sequenm ng of a clone asm d (al so
plasmik WMo @FoffkeR| & Broadh, 1586; il @tﬁny¢1es ”ﬁmrwm forme of &yen differ
size of 6,318-bp éHartI ey and Donel son, 1980, Nature,
only in fgelagige pricaethert o uhp:gﬁmqyeg%@%r variants of 2m Scp2
and Scp3, are known to exist as a result of small
del eti ons of 125-bp and 220-bp, respectively, in a
While ongedﬁ_{éﬁmGa@f ST Bldned ( fame pbsméd (also, lcdcﬁﬁﬂ asNiSch1) from
Acids Res., 4, 1429: Kikuchi, 1983, Ce]] Ai g aSIQg
Sacchamn@rcrﬁgsemws&e Igatine size@f S, 3 I8rl(Hagdey aﬂ@é@ﬁ%ds@@ P8Qdparure,

26,56 eRA e o 0 LAY pEARA SRR Bl e
result %alnﬂwak&@ QS 25 Bp2ihd(320- @Q&EJP@&@V&M dh aad&giomskr&)wn as STB

enberg, 1982, Current "To ics in M cr obi_ ol ogy

and
10 (Cametbrmatnghi B7GgWuchedcids 8ps., Burt-hsr Fakuehi, I8FP.af #n3S Y 487" and

e 1 S hi, h
L
80% o‘f’ n&Rfd1S BREGAASIEes Witabhst ffﬁ)ni\lCBbuﬁceqﬂze neerlflacostaiiednDNA

umber NC 001398) bei ng one exanple. The 2m pl asm d

homomgass to Bual ékarrswham et Ay sid d Heilepheag:s] 982h Catv b gpics in
mtotic.stabilit ( d et 6, ul
Microbgleghetn  EaiaiitioDso8: Y5 TP hendtl ARUEE i @note
Pl the Batld Spdpufiioa &f apm mmeahaﬁoms
B po}ymo‘r%%hr%%&? anp SI W@%ﬂ on and SI|)oart itioni ng rrgchanl sm
cerevisiei ahdi § easisbyrgensnpr ovils ettie dDIGRIg seqecnge v EICORAFEM r&mber
%é]gm%?lc vectors (Futcher & Cox, 1984, T. Bacteriol.
NC_001358) bemg ong exphBler & Ruis, 1984, Monatshefte far
Chem e, 115, 1229). A yeast strain, which contains a

2mplastid is 25 known as [cirl, V\,hl | e a yeast strain
The 2pmhplabmitblss auicleaoicalisatianzud sispbys @ high kevelpf métotic stability

20 (ead g, TRBS Bﬁe@ém‘ e R - R R

d d
the 2].L?.r§ 6:{% | on » ogghasgﬁshﬁ&-l%ﬁccﬁ@@ éc%g ﬁﬁﬂlgér a@plification an

e

30 Hicks 1, 501,
pamtloﬁjatgt atecRarBsm,acrhichl 98 Seasilp | con@ebinisedi d}mn,g E'd;e zi'ﬁ':vci))pmm’re of

recomnbi nase _bin RT- si.t (Fl,p Nigt 0N
chlmerrpa\fe@@tr; et & e TRdef it e lsT T rRdntar s R, 1984,
i C nat tyl fhsmid i
s FPCRHECULE 2270 AL, i oS3 B i
25  known as [cir'], while a yeast strain which does not contain a 2um plasmid is known as

[cir’].

The US-region contains the REP2 and FLP genes, and the UL-region contains the REPI
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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WO 2005/ 06 9 PCT/ GB2004/ 005435 and contgml of
. |l asm d cop nunber in vivo (Senecoff et al™ 1985
WOR00SRHTIY Acad. Sci. U S A, 82, 7270 Jayar é’rﬁT"i%g“m“S“‘”
Proc. NatL. Acad. Sci. U. S A 82, 5875%ﬁ The co ]
and contrnb@ﬁplésmlﬁmomrﬁumb%ﬁh‘élﬁ? &Reneanif seals iL§En. £ eﬁrﬂfqtf{/ Ytcad. Sci.

uisATRSTRE RyIZIAES KRN, JESEIRITGROLohL A1), o oo

numbek 980 2uivetdnats Bashildy reak, Etﬁﬁlgﬁﬂéb)nﬂyﬁ]ﬁedmblbyabﬁal@ep&n Fip
pl asm d_segregation, altho

roterns nediate
recomboas asviE (FloRp &b d00 baFoaad Rt ducse % Broago 1996 etiods

B R I e et
el e e g e
represt AR HATLA/ B RG BSBE BB Fd b Al TGS

FLP and REP2 transcripts both termnate at the sane

sequence notifs within the inverted repeat sequences,
The FAP 224 -REP 2agmhes bFStrdnpciipsipiromi divdrgenfiremotehs iwith apparently no

o e AR B SR i Tt il o
terminite 2E U e s"égge%d&g nSREYSRGS BeSRvdricdSepiat @qﬁeﬁ&@ at 24-bp and

Inverted repéa sequence. Furthernore, the
178-bp mpedtﬂdlw fredhels equdnies aminatioy moslmaﬁof%!@tpneﬁ Rypech, 1985,

b ture considered advantageous to efficient
Mol. Zﬁ’?ds’ra?j ﬁ}acatl on and anplification in vivo,
np
al though only the FRT-sites (less than 65-bp) are

essential for site- specific reconbination in vitro
15 Inthe @&r@cﬁﬂ? the Crfermirp@5odipg gequenge plso Aiga gvithse the wverted repeat

0 7270 raln
sequer, Tiptneaokeg AY AR it Sencel s 0iionlil des. Y conibryed over
599-praﬁb§Hau§¥ NB@ i deréd) vaithidoati we dtiokagyplashdd ?@Z])cauam eand
key catal ytic residues of Fip are arg%nlne 308

amplifiopiiers irmev@ a8hoveh ey itee BB Eeres dpys than po-9p) @ﬁ@smp& oy site-

spemﬁg?géolnw%@g zgélrz fé(%{%tu]l?ﬁ eﬁ%ﬁ d@gg’cﬂﬂ&t wlgﬁfgcg}:&g{g%?g 82,
20 7270 ﬁ})@fmtl%ﬁ PASO NatlCelehd. o9, USAA,; 8Tx 3769 &eyer-akon 2007,1984,
ns ar

. ML BiolL, 314, 25 717 t .
Cold Yisinty Figar [Syrigia. ORcBil e e aiodp ot B0 Re o i AR AR Ttic

1
s Syl Rl g ting
facilitaEﬂtbﬁMsﬁﬂmé%BQ a8 (igtidir303 45 (Bresaid et of, 1987 g8rate Nettd duad. Sci.

U5.4. Gk GRSl G TRRe ek DR hﬁ%&%@%ﬂﬁi%ﬁﬁ%ﬂm 314,

717). retain functional the cis el enent ARS and STB,

25

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 2pm plasmid but retain functional the cis element ARS and STB,
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WO 2005/ 06]ghl 9 PCT/ GB2004/ 005435 cannot ggaf ectively
artition ween not her and daughter cell t cell
WQRUWSHPHR? Such plasinids can do so if these POREHOML0543S
are supplied in trans, by for instance the provision .
cannot @ﬁeemalm phitiioal beﬁtwepi asthet andt daughtehecho st celh disgsion.  Such
o] 5 Gene f iLnter
plasa Y,y f i St PascruRt ol o9 s B345pe g propision
ofa fuﬂ?:h@ﬁwzﬁmpl%&hl@%ﬁmﬂtﬁe h§§ea§:| @.ﬁﬂ@ﬁcgcxff%@aul_ in EP O 286
. However, therelsllkelyto bea limt to the
armunt of DNA that can usefully be inserted into the

cones S S B b S5 i R SS0RL PR i

For e};ig[?é efeQ rp?asrr[\@ ?S%%ﬁ?ﬁ PBP & 2841628 1URwRl @S tHetk: 1sshl<:ely to be a

i cular tractive for the insertion of
limit toaﬂdlahmcﬁ‘ad)f ]DNA ot vanceesyllake iisedednmin d1_et@bdeg1pn of the 2um

equal i se the length of DNAfr nts ither s of .
plasmig H’é‘th‘ﬁf/ ehegting PERPBIVeTATIENPS g%é‘@?’%’l eti? E]%u ém? g[ﬁ'L-reglons.

Theref g ?ﬁ]%%m\{)]eogf{stﬁné 2 pmﬁéﬂﬁﬁmgga %H@fﬁg\f}\@g\éﬂﬂ%&icﬁv{ FUYEEintertiod of

addltlohdlUDNﬂLHéqu@iﬁleas ahiyessild seideotegnhblésenthe keagthanitiDaldy fegmnts
15 DNA sequences. For exanple, the plasm d shown in

cither sieqtitiee ipvEnRd IgHeHS-a (3- | act amase gene (for anpicillin
resi stance), a LEU2 sel ectabl e marker and an
ol i gonucl eotide linker, the latter two of which are

This is bdjweialle trub fbreexpressiog wectBrsa Bichsistthatwhowh in Figerel R, in ediidnthe
of the 2mfa |y disintegration vec SA see EP

plasmicis gy @I bY e (HORIBHGR BeA REAS eI ISR PR dacent

on [ K
DNA. s%zc%\?eﬁc%% P&{ ciim S%%&SE(BH sﬂo Sih%tl % BRRMed 3 f-BRtamase

gur e after
gene (£bd z&ﬁﬁ"ﬁiﬂiﬁ?&sis@dﬁcbﬁ tadﬂ/[é?isélectﬂﬁle maﬂserdmé(anloﬂlgdnucﬂbotlde linker,

Chinery & Hnchliffe, 1989,
the lattepwy ofgghighate ifprfst lflwe%emﬂy%géa%?ﬂve §h%f%«-regm of the

_ 2pm—fag:|tﬂ§tcgsﬁt%] g'gtlon @Je@opﬁs Cg%t {SQ@E? QLI @.4% g’ﬂ? TN 818 DR §lkween

I s not appar ent

the Xpolhaeethhtiedritahs fel aﬁﬁ}hieﬂ]ﬁptesﬂ&mcm gaet i Gors fmamhla @lapaté shéwn
Nod-site within the |inker hasd{%g%%gsed for the
in Figupend eatter GAnBPRation: inhigasonAbis 1§ i thinegy & Hinchliffe,

t t
1989, GG GonPh 5 puind EF 0047854 SRURLAY B 3ok R s @iied
“disint@ratib&?:ﬁrectdfé’ hdd theestoandsd ystadd tshm&neld Figuien8eiit is not readily
addi tignal DNA into _the US:regio he pl.asm . d
apparery e TwEae rpomlciﬁoaﬁe HRFREHOBA (C2P| SHede t”‘a‘&]ﬂl Wiin the
linker h%?? %brﬁs%%? e imdCrifdh S RIGELAH 'WA@%BE}:[Q BRARS antrﬁutes to
fragnment contalnin gene was
further as)&mneteﬂbeween BegULsintldJ %e@gm&r(SREPZa‘ ahd 9%, Bivtechnology (N
-region in such a way that transcription fromthe

1.9, 1 3 gene was in sane direction as REP2 transcription
(see EP 0O 4

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
disintegration plasmid pSAC300, a 1.1-kb DNA fragment containing the UR43 gene was
inserted into Eagl-site between REP2 and FLP in US-region in such a way that

transcription from the URAS3 gene was in same direction as REP2 transcription (see EP 0
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| bf/vo / uuadld]l m2005/06171i””°‘““‘”'””"""“‘
. PCT/ GB2004 5435 286 424). \Wen 5150- 2B rl] was
wWOReHg6bHed to uracil prototrophy by pSAC300, PCH/GRRA&H/065435
shown to be consi derably | ess stable (50% pl asm d | gss

286 42ith Wvinker S130- Zjbﬁex “avtasrieipsorand te mdrmmoaoy@t% P§A\§3t09 it

nsert o
was Shﬁ"@%g i’? ﬁontﬂ‘flgléalb %%Ssgsé[%@F %0 AEJ%S&?%EI nery C% l%-h ncl% ﬂ sfthan
comparaBRFechdss ﬁnth@l@@ﬁ inseh&d indd theBFLGedi86 oF 24840100 qﬁasn:ud loss
Insertion at the Eagl site may have interfere
(M ED 0 236

in undd 30 gmmrmbﬁclamtyu & WiaghliffesNO88d edrnt Kearek
s 429 THE Louprn Bpe ol siCHpL Ll BrefreRf QL A% Spfielip Bt vas

conclu@éllnﬁn'af fRAnRYid pygeén ebuldlhave h%&&:fouﬁ& affect Tpon3he stability of
I's desirable to insert_further polynucleotl

the reswitant pleswid, 2 soeclpsion sorfigned byHi st ey 1995 Ig%ﬁn%|3é7
the insertion of polynucl eotide sequences that encode
host derived proteins, reconbinant proteins, or

It is deBRAb1E @6l iRert FRtes @RRAuEleo N sdqtRdeh emermm{mpy plasmids. For
' transcripts nmay be desirable. Mreover [

10 exampliedhea atsemion @i pqlmwln@étdmﬁpwq@%s that teﬁ@qdep}&sy :QE%Y%PM@HS
recom‘tgnég:}l’f:l %gﬁeﬁsﬁ @?{12 g‘r odif ggﬁseﬁs@%ﬁ?ﬁ% x.fnég?féleeg? h@]@pﬁ)oﬁfé&%npts

may bé 8Ridablee| MoRBoQdads rau&ﬁab{esmn&bﬂuwmumpmmeﬁ palymmtleotide
menbers of the 15 same netabolic pat hway, &%l ona

sequense Bt i2uel- faanlkfeplgsrmds,athe@baﬁaumawﬂe &r@@w

c~:xarr1pg;J i Epﬁ}éﬁ%ﬂeﬁ% WZ%?CO ¢ t%%ﬁ -rsu {/ogélgs tcﬂﬁergé’g%gﬁ%'e&nof the

15 same nﬁ)étmq)aﬂﬁﬁ? Adiesnal B&lﬁ@ﬁe'rﬂarﬁéx@fﬂmad'&owlﬁﬁarﬂ Ipnytd?mc{smgle or
with functional genet| c el errents (Sutton & Broach,
mu1n~sub®5t) avid |2, chapsrone 1Bjaid the espressigny of thesaramiapans profeim.
1979, Cell, 16, 827), with no obvious positions
exi sting for the insertion of additional DNA
Howev%? Cﬂd@ ’60}51% b 4 R0 Ylasmhid, %@Qﬂh&r&m&nifﬁﬁﬁy plusplidas aiectrowded with

stability. In fact, except for the glon betvvee:h (31
functions] gamnoﬁlempﬂsmsmtmm& Bmcln,H@S@ @feheﬁal &id., 5y e/ Rrppe ef

20 d, 197§0p0 J(I 2]?6“ 82’&%&‘[@1 %1%8 %ﬁ%% g}?ggﬁlﬁ{:‘& 1A m!s%‘aﬁﬁ E@ﬁdmonal

DNA st88ced/Mlithotiel boncBhﬁian’i 1o%s iR plathid SabitiequBnfacly exoepstfor the
insertions mght be 25 expected to_have_a detrj nmental

region ibepeesn tba opisiasel rhiation A tha Biseae laGiacle snp dgRsplasmid

a3 S 4 SR RSl SRR (s

Broachgl @%'31 0ol 3RIRALNSON 2670)al CohSéthentdy, omﬁemhmeﬂtmgamght be
81-3184 reported that a_reconbi nant additi onal

25 expectﬁtlo ]mn@ detsimyenital @ﬁé@l@rﬁ%ﬁ?@@@@éﬂé’wgpae coul d be
" used to increase the reconbinant expression of hunman
pl atel et derived growh factor (PDG) B honodiner 5
Indeed, persons skilled in the art have given up on inserting heterologous polynucleotide

, for

sequences into 2pm-family plasmids.

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

recombinant expression of human platelet derived growth factor (PDGF) B homodimer
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I vV I/ W VYI VUJYVJ W 2005/ 06 9
. PCT/ GB2004 5435 by ten-fold and Schi zos aronyces
WO 330617421 d phosphatase by four-fol d. Robi nsoRCT/GB2004/605435
obt ai ned t he observed increases in expressjon_of

PDGF
by ten-fid agid Seftirasechgeper prioapmea 8 PROSPHESANY AHT3lgn dRobinson
. r \ I
s A PRRGTR) -l L BLECRTR oOPDREeRRI B TR oot
using a@>addesensd ehesisomatly inteprated @DPRenproprei Robmseh sepvaitdShat

had a detrinental_ effect on heterolo ousoﬁé}gtei n
attempts & Bae tammulthepny2 180 cxPressign FeciRp o oEreaseot RE bR Fyels had
- e j :nant  expression of
3 hadadSI ng%é%cﬁgﬁz%&alr%@%ggo?}u% ?’gog}:%%%tg %Q? é}% Fv) in
Saccharo7nyces cerevi siae. Shusta reported that in
yeast systens, the choice be ' ration of a .
Stusta Y s o S Wt Do o ST SR8 s Bgbinan
| SQPRLcnEXP LA RIS (CBP) W SRbéAbrShP &S cerevisiae.
eXpressggélc?gtég ac%l ) W d&g% enceS Eoﬁ@ar_el ch -&er;’tru%e,mws_me
Shusta #0itedBhattie ghmt lsystPmegthe chBjce befveedntegtatian of adtsAnsgene into
i nfegration of the scFv,gene into the host chronmpsone
1o the hosh&hjpgnasoms et B 6% O, Sltagnal R STIR FEEPTY B RS ETect
secretidiianf, SHiHPRASRE 1§ PRERSSY ORitRLASIVOY, BBRLRII]. Brol Ul Up7-122,
op. cit., had previously taught that the expression of
that stablpviitepr pidorc ofetht iscFv rggpe iimtoi thé hbsttabromesofBRTEiNg adsintegration
i ncreased by an order. of magni tude us

vector Pt BEPAIArdA theeBicop! # AHERPaY aﬁéﬁpgesmgwkﬁggléfﬁ ?ﬂﬂl%s%i%ﬁmp:
oot PP Uil RO R e g aenl o oL AR it B5bh i

15 (BPTI)hekehel-agaus sestel etmpgtitelenisingand aftegrhtion?0dtr fidasthan a
16, 329-341, reported that the KIPDI| gene had been

2um-based exgorseidn Rosnidt o Tie| Aemibaseh exprassian pleepid pragswdito be

Kan707, and that t.he esence of the.plasmd caused
comte]tpmgé]%‘fqveﬁ tﬁr péqwl%gﬂjﬁer q?lgquﬁ &°9'F a%grog Ut he earlier
findings in Bao et al, 2000, Bao & Ful cuhara, 2001,
Gene, 272, 103-110, chose to introduce a single
Bao er L BI0BATesh 161 32%21DIEpoved Fis! HssKIPUNY cape bifbbeasintroduced
: ccordingl v,. the art tea I 0 .
20 oo GG Bh oo R € BRI YB3 GE BSASTLE 58 plsia

caused Kt h&kin th afbv ﬁb&(lj)a M klhd HetyofvBe tatier fhdings 1SBao et al, 2000,
therefore, a need for alternative ways

f
Bao & Frlgiearer 29Hg Greasi T2, DEScROprher tomntregucs om_ ¢ duplieggion of
Igpgﬂlql;hgtpgrh:ogg%oﬂlg%%j on relates to recon}binantly
[

versions of 2mfamly plasmds. 6

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 warys of transforming yeast.

DESCRIPTION OF THE INVENTION
30

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

plasmids.
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. PCT/ GB2004 5435 A 2. mfamly plasmd is i rcul ar,
WQg405/06174? r anded, DNA plasmid. It is typical |l yPER#EIR2004/005435
such as between 3,000 to 10,000 bp, preferably between
4,500 to 7000 bp, excluding reconbinantly inserted

S nces.. Preferred .2 fam s ds: f o - |
Az RSSO AR AL, AR 5 4 il smer
such adf HORRRAE3, 000 016,000 bl %ﬁﬁﬁslypﬁ?&eerpﬁs_ﬂo tor7000904 @sluding
obt ai ned 'f rom Zygosaccharomyces r_ouxii, pSBl or pSB2

recomblitlyaissartstiaeqecés: ofrefeied chae-Eimilp pizsailsifar 15 in hsmpresent
. .as obtajned from 0 charonyces fe nt at | KDk 2

5 invenig COEFRIR GRTPOT R0 oF Oy HBe RO phP A I oPRRLP RS or
pSB4 a%%ﬂiﬂ&ﬁﬁﬁh%@gﬁ&&@h&onﬁ?@é@fﬁ@ﬂ, S B Bothhe dbtained from

llasm d and variants (Such as Scpl, Scp2 and Scp3) as |
ZygosagOharbgicase dailli,o pPBEC eh aphtainay claemc drgarreahgronpess Jermentati,

ex |l e described in Mollgert e , . Lo
kD1 45 EOBiRG gt Cap Rt o' Gp g st it es (itineg figm pichia
membraReacibh andBhOpm 2@6mi Bk Gants@eciPa Bép1n @c?EtapdtScpS) as
1984, J. Applied Bacteriology, 56, 331, A2mfamly
10 obtained! fammiSdci/ir-oapab kerevisiaet Hivlcaampletas dowyibadimyekericas o, 1989,

, MEhin east._ 5 at i.on |t h t oo
irosfegieah eV PP Rant Ty Ml AR Bighagpt, qg-o07
and Paiiab] & a7 M4, GORYLIIEE Bilcenssy, B36,1331n al | types of

yeast popul ati on. For exanple, the 2m plasmd is
capabl e of stable nulticopy maintenance, inter alia,

Wit hin Saccharorn S +C vi si.ae _and C e
A 20 GeRLR IREY, & 0, Of A SRR e ERERIEE GRHACE yeus
;QRt L dodoi ~FARiY Yl abinRlsOw RO BE @8patit bRisAb]
B popd&%é%hﬂ%g%?hgiﬁcgﬁﬁ}ggﬁgl c)an'p;ari sisng 2mfa1r3reill y .
multicopyasitidenscd edittgn alleyps iof lyeastwhguibtiona Jemastample] the 2pm
_that does not conprjse 2limfamly pl %sm d i.s
plasmicy ds caprble gt Fighle pultigopy epginteganess ) ¢/id, Jilug) 'Sf%?d’la" omyces
v i 0- i 2mfamly plasm d per
Ce"e”mlga%pr%gi%%hg%%g‘}}r%?cgﬁ%egggg%()- 90, nore typically 30-80,
preferably 40-70, nore preferably 50-60 25 copies per

. _hapl oid genome. Moreover, the plasnid copy nunber. can .
20 By “myiiay CeREGTBYST M HoaRCEHCEAMRGRBUAPTGRY b SRGGpe Copies

g s i i . i > -of i .
witnin BRI O B gl B R I S e ol
wherea%ﬁéa@te@éﬂ thi98Rs doUbsmprisenahifemily blasRid is tedignatdDB2’]. A

29, 585, Sleep et at, 2001, Yeast, 18, 403 and _
[cir'] yeBeXliosPicplly MomptisespiO-3 0&isppies pf Rumitamityenlapeidwer beploid

senomd S L 2o 48 AR R0 FRIRY LR Bhub ke 9660
25  copies ?%Igﬁagﬂ&dtéé_ﬁém&u RSk &R, 1h8 pldienis taP) SudiBérdaaragftecaid by the

mfamly
genetic background of the host which can increase the plasmid copy number of Zum-like

plasmid to above 100 per haploid genome (Gerbaud and Guerineau, 1980, Curr.
Genetics, 1, 219, Holm, 1982, Cell, 29, 585, Sleep et al., 2001, Yeast, 18, 403 and
W099/00504). Multicopy stability is defined below.

30 .
A 2um-~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
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7 plasmd as a multicopy plasm d. The proteins encoded
by the three ORFs can be designated FLP, REP1 and
REP2. Where a 2mfam |y plasm d conprises not all
three of the ORFs encoding FLP, REP1 and REP2 then

S5 TR B SR Shes A s o o
des%ﬂzft@ﬂﬁp nﬁEP rflh@ ng@’tZa:WP?}gl itk I-fgmll?E)Pdfsﬁl'u!‘ cd)rﬁpﬁ’ses not all three

roteln Capa t e site- SpeCI
of tllieEORFb Ieﬂaidu@FLb,dlEEEmnd REEP ttech ORPe ancoslﬁm,mhn mrassmg protein(s)

ogni FLP,. The in uences .are.
shoylg SRAURHER i Fehsi ool Fg@fm@% Y RO G ion.
is typically present as part of a larger inverted

repeat (see below). Preferred FLP proteins conprise
W”smtwnae opratéie dpablePopraebiing decttetpepjicorggospination

TN M T TN T

terméal KIEF tec@inbatatiof Rarg@ﬂ GFRT) Jies bAY egdh Blt ?zpﬂﬁ)lly ickerand part of a
Pai nti ng et at, ﬁ cit. Variants and fragnents of

largehieyerte Rpegs (esed? )arlﬁeﬁﬂr@é RLRcprotriss ¢qmnrr$é thyy ggwgce of the
FL r 8¥0§$ : I codeFrlf%'g?ﬁag ? Rl nrﬂds %h‘ g&%l ?gggt Bgﬁﬁapg\ﬁhCBSMl

enalve rote b'ca

?PEMI @ndi Iﬂ&cmﬁlq:ﬂisﬂﬁ@nfar%hﬂnpm akSdheibwden YélRers @nel, op. cit,
sequences. Such variants and fragnents will

Mulm@,)u al M,' opavié and Hagﬁ@g el hogp. 0, Vaoaats gudyragments gfghese FLP

%.. 9 r. ei »
o IS M0 BT e
whiglSEédain PReVAbilipKeX the pﬁMle prudeih he cBil?ﬂysB ltkes Sfilttﬁ'spdaﬁcf gcembination
FLPctﬁr ot ei ns _can have di ffer ent sequen

betwgsadhe pane FBI. seauengps: cach yerpnty ond ﬁr&ye%ﬁbf psally hays ¢ least
5094 g Ofod 68% C%‘%,l GPkeshepy o dlj ﬁ%ﬁe; %@Hlofo?@%&h an FLP protein

gequénces 2m pl asni FRT Core sequence
encddsd By nmaodf@dﬁsmdie%Rh }iSBﬂlQiSB%pﬁBl P8B4, | paRK|, p@DI,i pNvEr anddhe 2pm

plasg}lgeﬁlffg %?Tri’cgriate?rhgciﬁé ye &[fﬁm | %%%‘Sﬁegléenrcgg f#c:étéfla;k% ypical
FR’laEIYe @by eSmpife PEQL BuBlebIe RGudich FRARA by PivER@] #ftat sequences.
plasmd FRT site. 25 REP1 and REP2 are proteins

In thm@pﬁmddsmld theeF RSB coiet degnéneg in B Imcwhd@ indphgh agd thaganking

h
invEg e broeeep L iR i RIS ¢ adf e diovers
the ﬁRﬁﬁ%&%ﬂﬁ@& bgeaﬁs} fgﬁ%ﬁf{/ﬂfg ?rcﬁ&h"ﬁ%ﬂbé—"@?&réﬂi @ leMSum plasmid

fromdifferent asm ds,” whereas no
FRBsitfuence alignnent is currently possible between REP2

proteins derived fromdifferent 2mfam |y plasm ds.

Preferred REPI and REP2 30 proteins conprise the

REISF%RE@Z Ofe bﬂﬁelﬁ‘ng WoRed iRER2 pﬂ"tl@lbﬁ'ﬂ@%f%ﬂ‘&ﬁﬁ@ opi¥s Gﬁﬁng cell
of plasmds pSR1, pSBI, pSB2, pS pSML, 8
divigipwl anththay raéso2havig| aasale dn the regulatlon of FLP expression. 0n51derable

sequence divergence has been observed between REP1 proteins from different 2um-
family plasmids, whereas no sequence alignment is currently possible between REP2
proteins derived from different 2pm-family plasmids. Preferred REP1 and REP2
proteins comprise the sequence of the REP1 and REP2 proteins encoded by one of
plasmids pSR1, pSB1, pSB2, pSB3, pSB4, pSMI1, pKDI, pPM1 and the 2pm plasmid,

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

8
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for exanpl s described in Vol kert et at, & crt.,
. Murray et , op. cit. and Painting et at, WO
WO Ws0061719 PCT/ GB2004/ 005435 op. cit. Var | BET/GB3M4/005435

fragnents of these REPI_and REP2 proteins are also

op. cit.i Yelantseadi fragments pf beenREP hoah RESR. profeimagheAlee incgigd in the

t R1. an h
P lreserltelxﬁco gi]i:l ﬁFra%{:]n ﬁlél g\%@ﬁ gargr%?%logg% Igf the n%t‘é% v%w%%@?lc%’ow}len
encoded O tled pla&thﬁd hhplasé ablle: nativiei ©RBY do met diseurd rice stalble trimalticopy

i el e M R S i e e
5 of REF] i R%%’g/o \%g.g%lzlég% g}Q\@ #3st 307900000 B0R0Yv,! W, 6B G0%,

mor e, honol ogy w t h
80%, %EPZQ:{% 098¢, 99%,espen¢neyéﬂo;n,olcgsf whibod eREBRY a@deREPZ protem,

MANTE L BN N T

ggily the ORFs on the plasmid nust be
pKDIL, gﬁﬁl%@&re Qﬁ&%gm and REP2 are conpatible if they

contribute, in conbination with the other functlonal

o Toomh e PLOS L Aot Ui et L LCoBl,

REP1 W@'R!Egg dhe %angﬁtlﬁgpl% @Y RERZ B it @BibiAHbRSwith the other

e stable mul ticopy maintenance of the
functiopdl &i&maﬁtwﬂmfdhe eroodds tavweeds msf}ablelﬁlu&tmoef miaisignpyce of the

- ol QR R RS et i o P i SRGET LR s

toward§ HRT sdHid Qcﬁ]ulﬁfsoﬁ’jn rfekRitedaMBAIoF Thé ﬁiﬁtsﬁh@hﬂﬁc%hédd@@ Ri¥em can be
mai nt enance of the plasm d then the ORF can

15 determipeth by pepdring rovianisi dfiithe plaswad dis vieh caghagf e rB:ER]i eRpREP2

mantncoft asmd..in
ORFs A rpuFRAE GisPingtd (i Sitkbplol B (AP SRE AL phBReopy
maintefane §ﬁﬂiéelara@@1mheaaaa GRE RERR @nelredSo 20neidatdetvads the
t he same nat ur al Igé@gccurrl ng 2mfamly gl asm d,_ such

stable Ig@ltlm mm@%ance pleroEg in Hpron-pufAted grisipn. Jpbim prgfrred
that ’chf*2 :Ril’gnﬁzfﬁl ﬁ@as I‘%roggmg q{a'glégtﬁélg P ﬁénfﬁgggwr@: fr gﬁg efjil’z ’%rotems

20  encode® @FUBHGERe E&tﬁrdl@v@d@ﬁﬁlg Qpﬁﬁfa&ulﬂ@lmd b@cnras pSRE, pSBI,
so long as they each contain an FRT site (see above).

pSB2, AIRS, ipfBér pSHIL, RIEh P Mt end i 2jat Blasinighpy varism oo fegaents
They may share greater than 50% 60% 70% 80% 90%

thereofgroy 969 97% 98% 99% 99.5% or rmore sequence
identity. In a preferred enbodinment they are
identical. Typically the inverted repeats are each

A Jumifemile @tasﬁﬂd compriF@OOvd pavieried eenpah Seqmeecﬁr r' Bt inveded egpeats
repeat uences

25  may be any size, so ong as they gac aé:o%ta% \élel I*aRJf (see above)o ml"he 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
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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 pl asm ds pSR1 (959 bp),

a8 KL Ry SRR 75 D) %%’B& Cora 18 AL 0N R L)

pKIDPMU6 bP)ahs eamansesid 0594 SREeRiEFPNIgPeat s may be
va?%gthkbmeee?ﬂ thereJﬂgﬁges o#ﬁgae 5 FRT site in

each inverted repeat shoul d be conpatlble with the
i fi FLP
Thex R Giicq® of g i Feivais oY R “afed oLl oS segsnies of the

FR"ﬂ@Ite 9 eadhPinIbitER rdpat SholiRt BPe6rhpatthblé GOMBERPEdi ANty of the FLP
between the inverted repeat sequences of the plasmd

protRsy eieoRah by ohe Basia GNPk to cable B ensestgd el STqlaRCto act to
cataﬁ:}%#sthg [bgtg %%«{ Eé Ye Enbﬁﬁ%ﬁmn Q&PH{%‘ {I]IV%IQ erefﬂ%%tg%&]fg{gﬁéeg of the

asn1 can be
plasimtl h ks othBinktionvbetvreeh Imeveaneﬂ relﬁ(at segpaqel €andathpk dsnatdlifynof the

| d h FLP
FLPaRr)é?egigq rggo gige tg ¥ [1 I%‘téﬁtglgf‘c %ng%&fgﬁ\ég%u{)e figgermined by methods
kno%%h heart. OforRix@bleCa ﬁfasﬁllﬂ:?mpel A5 c‘éll“iﬁ'd@ﬂ"conﬁﬁiélrlg tHa? %ﬁr FLP

froma change in the orientation of a region of
exppssiemicdn rbel @saved foo chanpss herthe ee}trgmmnfproﬁle qf ‘é:srplaismld which

wouldh Grif} B &thabarci b el 152 bren ' Reaifmiggelative t
anoﬂﬁ?réé%ﬁ Stith&plabiiid MheRlcfRibA o POAnEAEH @E@H &idnhAblifehBdidRe that

T site in each inverted &%Eeat are conpatible with

the FHB ppleirt fsi able {p wrogimise the PRIy sifesiin the plaswistiats theresore that the
FR’P sﬁléc' in gach nsgtpea(f lc'l?lrea&l) e%eﬁlb(:fg | rl'['iletﬂ% %ﬁ&?@ﬁ%{m&tﬂ? Ptﬁ) protein

guences o nc

am&@&mﬁﬂhapﬁmﬁﬁilved fron1the sane 2n}fan1ly pl asm d as
the ORF encoding the FLP 20 protein, such as pSR,
pSBlI, pSB2, pSB3, pSB4, pSML, pKD, pPNﬂ or the 2m

in Sy B L i DR Syl yPLFERLY B 00

FRT sigdspme dieifved &dn:bt(hé \gaﬁe 2r.thefanm§qﬂmﬁdrae HeAOR F(ec@ding the FLP
such as defined as UL and US in 25 the 2m pl asm d)
protgine sgeh apmS&R, p&Bdl pSBE2nipPBe. sPBé, pedddl @&Dﬂg pPMI1 or the Zpm
exﬁgenously i ntroduced sequences such as transgenes.
'exanple, one of the two regions may have a |l ength
equi valent to at |least 40% 50% 60% 70% 80% 90%
95% or nore, up to 100% of the length of the other
Therinyfirtsd regatsmre mpﬂ@HVIWSIEpwnhI@dh?ﬂm@efmlbr@lmﬂd S that the

encode L NV ed re eat rbitra
two ARG Seti SR fec Be iSHRL FhebSRE Srruch B olehb® b Yk g s in
the DEREAhsRY Liobe Qpﬁr@xﬁﬁﬁ%‘ely RENlar R¥FeA Gk @RI Jesazsge,réaegqnﬂréuuced
such a manner that IRl occurs at the dIS end o
sequemnpes 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.

A 2pm-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



10 :t. + LUUA / UUt) 4ad WD 20058171 <47 vuo4a93
. PCT/ GB200 05435 ORF, without any interve codi ng
WQ2HHEHNIE? for exanple as seen in the 2m pl asngQT’GBBS’P“"“”S“ﬁ
"distal end” in this context we nean the end. of_ the

ORF, withPuiGRY inlispissing ccading srauene: £orGwampl 2iceh et et gasmid.

e LT LAL it r e g r e
By “dislglghdy Tnifie SRk AP 2 G o e FLPGRF Ghckit to e end from
which thé pFonkdibr infiiafes 268 framschiptiph.a$ms reforrpd exbediprent.ORE diftaltend
encodes REP2 and_the other inverted repeat
of the FLE QR pxgriapy Wigrdd " 1R2" to distinguish it fromIRL
nmentioned in the previous paragraph) juxtaposed in
such a manner that I R2 occurs at the distal end of the
A 2umBERAy [Rmid woinpelses iy ORT dray encorps RIAPhgnd dogi ethee nverted
for exanple as seen i.n the 2m Ias%{j. | Q. Bg/ ".diégt al .
repeat (@rtranly terned JBA el dinEngugh 1t Home Yl grerfigackEpShppevious
paragra?%g] raggseﬁ%tsﬂal eangzlanﬁéroﬂﬂhﬁ“@? Beddie aPERNABEET eiéd‘ loff Higd REP2

nscrrptron. 1n one enbodi nent, the ORF _
ORF, wetheetinydnisRRing nebdmd satmyndee fprexample arsecché dwrdim plasmid.
region of the two regions defi ?ed‘?n%%}%evﬁﬁgt he i.nverﬁlgd d
10 By “distapedt & 8fis eoéextnie apsanythe pod ot e e P A RRE IPAPERTOIP Thgy™D
ﬂomw%ﬁgﬁ'efg{gr'a%%?,ﬁ%ﬂtﬁff@kﬂaﬁ&g@ioﬂhe regions (if there is

y 1n size tween the two regions). In
one enbodi nent, the ORFs encodi ng REP2 and FLP may be
transcri bed froam diverg pro rs. 20 Typi cal
Tn one eHBOREETb 8 (U EAWOAIT L FE! ThE oFie b VAR ony e game
. S s def. Is I o) THYs) £ N1
region 31 ife Fpy RS HGRel borlith e Mol el e bl by
15 plasmiEneEige Betion geRebet hatbiggaode smajerobfiire tdptnsf (ifidhéroris any
i in the stable maintenance of the 2mfamly plasmd as
Hmﬂﬂﬂéyﬁy$¥¢@%ﬂ?ﬂﬁhﬁ§ﬂpd¢gqﬁés in a preferred enbodi nent,
one 25 region of the plasm d defined between the
inverted repeats nmay conprise not nore than the ORFs
In oneesshdientFiiR ORIFRERdifg FRREPR AREPELP onaRiR] transbriRe@2from
) as endogenous codi ng sequence. A2mfamly plasnd
divergepbpigrio&e% an origin of replication (also known as an
30 autononously replicating sequence - "ARS"), which
is typically bidirectional. Any appropriate ARS
Typicalby hee ragions alefivel peeeentthe Qorested sepeatsel§uie vedsat dpfined as UL

and USoifn tﬁee %ﬁ]gn plasmid) of a 2pm-family plasmid may comprise not more than two

20

endogenous genes that encode a protein that fonctions in the stable maintenance of the
2pum-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 2pm-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



chrormsoma.ori gins of replication may be ropriate
® (Broach et 1982, Cold Spring 11 w0 288/ 061719

W@ZISOEY094/ 005435 Har bor Synp. Quant. Bi ol . , PAF/GB2004/005435
1165-1174; WI1lianson, Yeast, 1985, 1, 1-14).
Harborfyeive Ouert. BAASETi hiiubis4; (Wikiamseg, deeds 1985nd ploikd). Preferred

s TSR P . P8 200, bko 2

and theOQPplagAR. at | east ORFs encoding FLP and REP2, two
i nverted repeat sequences each inverted repeat
conprising an FRT site conpatible wth FLP protein,

d an ARS se nce,. Preferably t 1S M) I
s T, RS R SRR B 01D end e,
two m@g@@ |k osaglt éé&lubﬁ&@.sqac@%@r@aq@%@ﬂ Bhevising ReFRT afileYcoiimatible
T sites are derived fromthe sane 2mfamly plasmd
with FIai ptobein, sed wensBS stquenee.e Reaferaliln he piasmig alseicpmprises an ORF

oy Bl S 55 4S8l e SRR FTRR A ERA,

€ 'sanme Z2m y plasm

FRT si%g 2RAERVE! RS thVRESe Ref-erall %S%/a eadRE seiuleRBe ofitk@ encoded

rived fromthe same 2mfam Splasrrid as_the .
10 FLP poeduefrefcnbly e swuotked i the eivpiad RFF1RepbREPSt piokns are
. Even nore preferall t he sequences,of th Es .
dertved g AR ner P TRERY PRSP REP S NPre BTRGS. B TR st
i tg, ' : TeoS )
e aclSR Y SHRR A S0E0 G FT R b1 S 2
REP1 £1deREPRplofzint.hEvaRG @t tpeefemblybhakeprinéasaf thh ©REmencoding

e, O B BT 2 0 A e Tk B P i

s e cof T ) DS S o oiems, o

obtaineA YRS FECHAOMME Fomily Plisinid 29 DBE 09 m@SB2 troDRFas{ FLP, REP]

1
obt ai ned from Zygosaccharomyces bailli, pSML as 20
and REPBt andnibel seqmpzyg@@anwmdoﬁw%%% (pelsdmaithe FRIptepy Bisferred

.obt ai ned, fro YA I j \
sl BhRE b D K NS SR SE 7 DR R
rowii, HSEIMofl pSBD. Ootiaiah eshtdinedn e cAafoonaharsmeesr el geSM1 as

for exanple as described in Vol kert et at

. ] , 12&? op.
20  obtainegi from Z,Smp.f@yh@tonapqs @ﬂfze@mfzz PKAY B8P ’qa;qq}s fzem uypgyomyces

jt. 2 ti onal 2 )| ] j .
drosopflsign DR Sat e B0 A R E R K flafnia
as obtaed o (SakiRr-dm dls asrivilsiaod Sfofl @kdrhipld dsndevaibedrih Edlkalt,ef af,

op. cit. The STB region in a 2mtamly plasm d of the
1989, dpneienhiuoay sbgl, o red PeEPERENS e Wofe dfandem repeat
sequences, such as three, four, five or nore.
Al ternatively, no tandemrepeat sequences nay be
' -fAReyt ErhSrideBy rddéoraByuisdlee, to She T Bsregion
25 Option B 0 0. soéfg_e%ol,squlloo bp or more
(also khowit enRER3) htke Cpnuplsmish@adsfined inhgolkam ef egiognméf ThaeTB

region in a 2um-family plasmid of the invention may comprise two or more tandem

-

- =riy

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 ST region of the
2pm 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
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2m pl asm re 62 bp in length. It is not ﬁentla
. for the se®ences of the tandem repeats t
WO 061G . Sl i ght sequence variation can be tW"ﬂﬁ&@@HmUb“S
It may be preferable 12 Uv Ur WI
to selea) au&vaemmmmmmmplaﬁmd ot cupottast e QR abd REP2

ap, S onf |
REs. oe P in R R R AHE IR M prabl B nor
transcrﬂ;gu_be a CI s-acting elenent and preferably is not
transcribed. 5 Optionally, a 2mfamly plasm d may
conprise an additional ORF that encodes a protein

5 Optxon;g.& af) ﬁ;ﬁgﬁgs%h%nﬁhﬁlﬁt BribBiaft &%ﬂﬁﬂﬁﬁl @Rl_lt' RBat encodes a

as a- multicopy asm d

protein@fhdi tHuRMidhs RAOMEI fatleNniagrtaiesic Nl &da RAR:- fmm@z ;ﬂBEmd as a
encodi ng the RAF or D gene can be seen on,

multicopy pigstréd. Theaditigrebeneteinosn bﬁfwmﬂ%ﬁw OIRIAF %Fwwﬁmg
the RAG JE@@ r%ai?h%‘s%% Bt o5 PR IR i SRRRAE B BEE ity

RAF Ofl)_Ea@ allcoRpMbe aGEqeideadiitablRng efn&&ﬁlﬁﬁtlﬁoteiﬁ Prehict of the
us varl ants and fragrrents of the protein products of

10 RAF of DegcRADRHs dicgieddsy the 2ihe pl@mléloa ,OF VB @ﬂé fgﬁmnts

thereofl Elél}sgrgggzgls 2—‘64 ﬁg ngsf elrprpé b%){&g.ctsg% ?%gﬁ%&;@r 0%165 of the
oum pRSHRP 010fpg ﬁ.l%r%l @%‘fﬂéﬂecp'in rRERt ifvBOs&. Vm"Ff’etbiméﬁ@nand

encoded md or ML in place of the

“varianft@bf {he %ﬂ;ﬁ@dﬂ:& dfdie RiASF opD gehes sft tab RprnplbdrhicomypSM1 are
mai nt enance of the plasmd within a sujtable yeast

those vyhighyiiwhen erod&libh ﬂm&ummlgsr@ﬁdarm%\émwcwf fheipgiiye | QRE, do
15 not dlsglgay\%em% ast t?cg‘g %/%ug g%/e %Q%ﬁle f15x91{ﬁm6% ‘%9[4’ yeast

nor e,
populatﬁ’(fn‘)t ﬁicﬂ vaﬂﬁﬁﬁ'&lﬁd ﬁ@%éﬁt@ vﬁﬁﬁmﬂlﬁh@mﬁ IEBF§%3 neetlezd%y30%,
pl asm d or The present_invention

40%, 5@%060%930% BOfos B0Red %/S%»L 8§%= &%(wﬁrmcgﬁr%gmép ogy with the protein

producgqugq %teqor%g%a& ue%?c%@ c{;lﬂ?‘?]{a %,gﬂé*etﬂaqa "g? ?%&\e/ﬁlng/s ?r

functional codon of at |east one of either a REP2 gene
' or an FLP gene and the |ast base before the FRT site
20 The pnesenannvanmnt;&dvﬂe?pealu@dfaauéhﬂﬁﬁséﬂé aﬁ%ﬂg@ﬁg appolxnucleotide

pol. ynucl e de se ertl an I
sequenffo IRIOPO " SOUUE RSP HEER BIMeTh Y TR Brachig, e Tt
functlog erfoﬁ& Sfiatrl@is‘f BHE lof?éiﬁhéi'% RERUEREE ot BEFIP @RS addahe last base

escr | ed below. A deletion is renoval of one or nore

before the F& Thsiferis an sueHedwpenicadizoenttl saif gawg- 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 nore
25 A polyﬁéfﬁé‘otﬂé' s&@uen@@ rsBriioR Yis heyyasldiigiah gbEnodedtidguadaence inserted

sequence or from spaced apart
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, 500, 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



30 regionsgithin a DNA sequence. A substi thb!6RSiU4/ U05435
. the repl ac nt of one or nore base pairs¥™Such as '
WORSHEMI3cenent of up to 2, 3, 4, 5, 6, 7, 8, POT/GER004/005435
20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400,
as 2 sifg00GonEEMus FEMENSOT, WO FPaAB P Tegons ViR P psequence. It
. which ma e, 13 | . ;
is posslerea i bos hdiGR Y B g 8E derion, Beddr NS ion, o
even all 1948, Spaced apart regions within a DNA sequence. It
IS possible for a region to be nodified by any two of
insertion, deletion or substitution, or even all
e bHp Henbiid R ERP#Zhe open
s Tho logy By Rapa odilf fe¥Tibe’ VRS BTE SRR PNCnE i BRocRoR EF R op
reading fraie offthd benegihnaeist fuatheiss dbwnitivest fvowtkst prarmter ofihehgene

praonoter of the gene e replacenent stQ .
whose SePAE PY 1% 80P (5ah VHLCnhBh T Paes e foft PEawjticoy
o St abi L st ed 18at aich Aedefiyeda id Eliinery &
Stabﬁnguo?ﬁmgsﬁ l%gﬁé’n%evg%il gieChi nlgejardng I:CIi nchlci ffe 219889, Cure(?ry

HinchHERNEO89, @67, Gna5)16, R1-2y Bemapbeomprenriats ¢ medifyythe test

o comeb 5 Sy 2 R, B RO AT i

growth%ge& fthE‘ QiR £1BELA WIDEEN G @R & atnn@dacinh Ymbdificaoisi ftg the
nodai

Ications to the "inocula or sub-culfuringr %IYWB.
inoculaThi sibeanituting pegivoe.adbéusan help @ aqcereinke dileenesnbeieen the

host strain .under.anal ysi ) i S .
host SRR BHORBATLE HEREHLFT 80 24 B Gl Ao B felife
and/or tEStinhisd the et foh dhevindivadiu Rasmctetsiicstdfabe plasmhis) under assay,

pl asm d(s) under assay, 15 which cap be determ .
15 which tirebq deiermineg byt the pdeniiny of theowsaier sifF PR el s-tegion

of the dirSaEEut: Y P RactisPS e ARSRe bR, cuch ao the
size ang%ulﬂgtgf'g? iRertbl ge hREE8ES RAhEEMEEN)GR I FliMntidtane/or insertions

asmd and/or insertions elsewhere inthe
elsewhai® ini fhe ekl dlaskot Weasyeashibat do mut ggwoim the neve-selective

non-sel ectijve [ YPD, alsq, desi ed .YEP
e ERb A oHRHE WP denped 1 Ciisss 2 diRraLtSe (1989, Curr.
b1 95yl Sphari -RRREOPThALS el 561 @el] VA suitabl
G 009 B2l 1 SRBIpEv i g s g 1. s
 alternaflof nSebdetivy enedbai typicalli pehlity geenentil dogaoifenic gowth over

l.ogarithm rowt h over the desired nupber of.
the deg@géug%heb gehe °_B§< aﬁ&r&m@mﬁ, SEEOT °F gﬁ%ggeemﬁg]:éthlfe Bseed as
alternatiy€ @%t%n s?th&%[ Natisnel GRHLIRN Soaveessfidiasmbed sdradithgd yells
nmay be defined as the percentage cells renaining .
remainfrigoprototoplic forf the st:lhdabgl wetksh bEena drBrednvmpernolgfcraipns.

nunber, of generations. Th e '
s Toe 5 R SR AR il AR Ben o
controglr%%ﬁﬁ,nsuéh 2CHRA O oPpSBNIRU), SUshhes oBAGRHIOstaPIEACRISich a
to show conparabl'e stability to _such a
control plasmid. The number of generations may bel,2,3,4,56,7,8,9, 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%. FHigher percentages are preferred. The

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

14



control plgenid. The nunber of generati onsﬁ&/ﬁ%zﬁﬂ!ﬁ/ U05435
. 2, 3, 4, 6, 7, 8 9, 10, 11, 12, 13, 1 15, 16,
WO20050817190, 20, 25, 30 35. 40 45 50 60, 7BCTHB2004/005435

90, 100 or nore. Hi gher nunbers are preferred. The
100% elenapsebbengr-seledtivesnadia) thelplasmid caeéﬁélgzs e ofgse 3dien gyftured

3 L5% y 0 al
st 900 00 00 B0 e s o
10% st%!@ﬁfhaﬁﬂhb @ﬂabﬂit;lﬁ@éxerhjmgh@ acqpedinglytia fxemates] , fré barvidsas a 15-
he skilled person vv|I c?c{ eciate t ﬁ gn tu%ugh de
fold mre@msnnrepwn%v%a@ %%’o PFYGUFHTEs st ﬁéi‘ﬁ% gk oulareTHncer
35 WO 2005/ 061719 PCT/ GB2004/ 005435
> Selec{wfc%@ Mmgééﬁg%m on non-sel ective nedia, that plasnid

can stlll be of use when cul tured |n sel ective medi a.

e T3 B S o
codon %E%ﬂ{eg}gga‘?e? b?ci‘ﬁgérﬁbﬁ%ﬁ’ ald nfﬁ\ﬁf&@h@e keqkHte M@Mlcdﬁﬁehtlon or

rease I n reco ant transferrin
substitigttonwiitriov ilday to rmsmepuahls Kossudh mrliicgnr stabilgy o the plaggid.

0 e reneanind ol toiiver el 8 W8t ARl Bl
after c%c%&f}}gnaélg ttﬂee FL@e&% A gﬁﬁgﬁala?fﬁl@fzarﬁb@ﬁ Yed antd &fion

|nser ions substitution will not
344, ezlcﬁﬁb@ithbﬁt 1@&&1&@1%@1@%@&@@@0&5 Bspbf mullficopypyabslitabifl the plagfnid.

the plasmd. to W have surprisingly found.that t.
The laREmcig:elnleC@font Wee%"ﬁleéfs rﬁeﬁescﬁhf’g’é d?“éﬁ‘"g"ﬁ‘%%ﬁ 1 E% can be
on 59.and that the 2
detenng@ 4° be & P ]%@écﬁ gg%lg%] hﬁd &Eﬁn?ﬁig dlglra]lgﬁt y
15 descnb@& AYERRC C?ﬁfr@éﬂye tﬂl@éﬁwréf niﬂitliﬂeldqﬁlmaudh aﬁ |the @yeseﬁt invention are
l asm d [ast functional codo zqu val ent

stable, g@@ssenw hatide medifiaaiions HpasH eadyis @ Apsfsgptable |
loss of %clronel w%f M&Pyﬁsﬂﬂ at he rel evant genes and

y as 15 descri bed above.
Typlcally, therefore, nodified plasm ds of the present
invention are stable, in the sense

th
The RERHC A& despinfedenitasaidofdee Hyent aﬁéﬁ%ﬂn inverted repeat

o asecPBCGER, e B3 e, BT bl ey i

matchdsNERIRRe 6PGtbiRaaveated rypeattveithin &nemn ;ﬂ@smud} detadjacgnt”
them The inverted repeat .can be .identified becaus

is mea(lt/\iﬂ:@htheel%ﬁ sedERZ genfmpphdls RFdITRER] Be é‘llXtéPR?FﬁéP such a
t :
mannct ST R SepBl Dty R RE Rl 30 Yt P "
intervenB2@REInA k&ubhoel &Rasathpleassteh iatherfaon plastiht By Adistal end”
i a9 e ppot
25 tlusc
1mt1ates 1ts %Esr&nlp on. h]% gﬂ}e%ﬁé&'%ﬂboﬁ}ﬂmng'tﬁé BistaB A of fhe 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 gepe 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



10

15

20

25

30

25 this context we nean the end of the gene opposite
to the end fromwhich the pronoter initiates its
transcription. In a preferred enbodi nent, the distal
end of the gene overlaps wth the inverted repeat. In

e G Bt BSPES AL B Pl s

Eﬁﬂﬁﬁyﬁﬁbm&u&ﬁﬁ@ﬂﬁﬁﬁwbﬁmhﬁﬁme&&IﬂhEsﬁdrst base after the
| ast functional codon of the REP2 gene and the | ast

base before the FRT site in an inverted repeat

%% Gl?e{ﬂ&v S YaeRREIRSRer t IGitf 14hdlso, f
The ase ?%E |nvg?te ?%pgg?L§%3H S ﬁast base 1ezzrem) o
exambleg an IfseRih, deledon end/nr mth‘satqmmf“daemﬁey tlaet fiest hosd aﬁtamhe last

functfporocoion pofsr BEPRPs dphe dutsdrish Berite thF I fie Fiiades
1nserﬁ(ﬁ{sn?lelﬁ WeRH or sﬁlﬁtl{ﬂﬁbﬁs &QRE ?ﬁ‘stt 'baéencﬁ’{ek' desladtrendRhhiN@don of

ut er mts and so, for 5 exanple, an insertion,
the R@#&2egene randnoeptiorsy Beletionst dndfor"sobstitaleonst diéhe last bassafore the
FRTafter the last functional codon of the REP2 gene and
Pffe | ast base before the FRT site" includes
i nsertions, deletions and/or substitutions at the

first base after the last functional codon of the
In a gERAd g!?ﬁfé?ﬂ'ﬁﬁ diSPW;‘, eftthe isveniienethicopd yitedpobidle sequence insertion,

deletfi)gbsﬁ} glé OCCPI% ﬁeﬂ?éenbtﬁé ﬁr&e[{ag% Eft&htﬁe 15%8-51&%&%1 codon

pre erred aspec nventi on

of th FILPNEGE %ﬁﬁltﬁiﬁla‘iﬁ'ﬂa&e netort HiseFRTcfite in dealigtdred rapet adjacent to
substitution occurs pbetween the first base aft

said geast Preferdty beaeer Bigdist bipe phidempysrigergrcahand the ?E}S’aé%se before
the Fﬁg‘sﬁt@ %&% r&ﬁﬁlb?qge@e%ﬁ tﬁ@ 17 HaF@’ Q)gtt:reﬂile r&@REH the FLP coding

acent sal ene pre erab etween the first
sequekmas anabthet ]las!: bany beﬁo&dthedfféﬁslttarsdch h&aaﬂ thetfirgidmec bifrahe end of

FRT site, referably between the fhrst &/
the R 0ginin rechics i oD feD T oaiHRgee slafﬁsﬁ%e 4R pad/or
substitﬁt%n ha fgc&ﬁfb@ﬁn%eh e fHRThak bfer (R 6Rd 385 8P abdthef AshBite in the

base after the end of the FLP codi ng sequence. The
inverfedirgpaat; beboptimale gotemitlanithsBipliste, del etion and/ or

substitution may occur between the first base after

the end of FLP and the Fspl-site in the inverted

In ofcCRBRddimbRt otk itRaAHeYpdlPhucictiae et cE SiMertiint @cleBfn laRd/or
one enbodi nent, other than the polynucl eotide sequence

substjtpidey, theofLP getcsndén tnBEB? censivs the sapeise of RéLE gengendior
d/ th h h
REP g%lﬁg{es%ec 1&%@523'6 g’%'opgi B%tg{eallyeolg&rﬁgg Eﬁ %nf f}galgs%ﬂﬁ

naturally occurring 2n-famly plasmd. 25 The term
“derived front includes sequences having an identical
The $wauédeevedofropd includes sequences having an identical sequence 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

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

nucleotide sequence in the open reading frame which may encode the same protein as the
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sequence from which they are derived. However,
variants and fragnents thereof, as defined above, are
al so included. For exanple, an FLP gene having a
sequence derived fromthe FLP gene of the 2m plasm d

h dified t t b | at
nat Gy PR B Pt Of GTERATBH | he RATSH af £§ Bttty i e same
congﬂeﬁtlolﬂ wﬁ@impj %ene@ ﬁaﬁhﬁ’a@é‘cﬂﬁné’@dé}%ﬂ fi@nfa pAHLABER urce.

deri ved the FLP gene of the 2m plasm d may have a
nodi fied nucleotide sequence in the open readlng

f whi ch t t
A i PPy ol R e i iy RRBEN e Bl gstined
abo% Qk bt ERSIEPIRur&ORS dﬁ[rﬁlfhlﬁﬂj? pRRRLY, JRicRERRNEE R fHund to
havi ng a sequence derived froma’ parti cul ar source. A

natluratlja eeilst W yeegtur¢. ihag n@rhden mdoyllh;memlmmbdlﬁechwnplluds hetdrologous
eatures defined 5 Qve, as beldglg,ﬁ? sent. al

Seqvelgﬁu %é%fh rraBi © SRFalky; Cr%‘?“%]“&s% PRrtamihy elspt cted from pSR1
I t

(ASSUT, N9, 0o Sl Sy D84TGS fom

Zyg@wabmmyc@rr@um aidBj darhyS BiafAncadsion Me.dNCr 002652 o MaIrsi2l74) both

o5 BRSO 0S80 By o PR SE OBRR ek oy BIRUSH) 3

obtﬁM&PSﬁﬁﬁhﬁj@w&%érJ %4 'ferﬂpe%%tﬂ- PR DASBRcdcRG6€ 580X 0¥061) as
NC 002055 or M 8274) both 10 as obt ai ned from

obtgigerbshewh a?@m@gydgau Frasoply@num ApB¥dsiasn oligpined from  Pichia

mepERRAeaC, Sh PR AR B ! PASRGb s easoToRp AEp1398 ot

70134 DMuKloWHRKIo BV EL Sa el HRpORteh alebdlisiMLA 8esQbh Eﬂxﬁiﬂﬁrs refer to
from Pichia nenbranaefaciens, or, nost preferably,

deposits 22theNGBhi d (Accession No. NC_ 001398 or 701347) as
obt ai ned from Saccharonyces cerevisiae. Accession
nunbers refer to 15 deposits at the NCBI. Preferably,
Prefebdtgy, ditiafhdntBe polyiitleh el degeense Hieniva, d46@i Andibr substitution,
del et'i on and/ or substitution, the sequence of the

the isparspes af Fl@plea@rtealdiea%m&centsfau @1¢EﬁPaq@é/qsrRlﬁEbgelg’eﬁeieﬂved

froﬂl %héjS off th@ 'Ebﬁ@sfpﬁﬁgﬁ qme?teﬁfre[g € it He' sedﬁféoﬂh%ragy occurring
[ nvert repeat ne nat ur y occurring

2un2farhidyrplaymid &siie Sequgndehfeoraadhieinte denom ddived Thes, Gareample,
is derived. Thus, for exanple, if the FLP gene is o

if thedthi R grpefis é@ﬁ\tqdé‘wzml}ﬂ?agw sl sprbiginedifre @evisiae, then it is

i,ae, then it t hat .t he |nvert .

prefS R a7 1 Y el ingPlt 55 e PRe B nhTE bR IR Ffyeg rom

the frfveffed Iréﬂ)@at' tAMas E&Jﬂcén@ Rede AMhereSindgY @&Iﬁrﬂlashﬁd bbebialeRd from
gene inthe 2m pllasm d as obtained from 'S

S. cemveswes.| Hehe IREHZhgnREPﬂege&ﬂefrom itierAuve glabmadred btaiedl from S.

asm d a obt dfr m.S. 25 cerevisiae, then._| is
cer fSéffee Fli‘eé‘d‘%tl%a’ie Ftﬂé%?rseg peRaat adiacent e theokER gone has a

sequdnce dOSRE G the ufv%ﬂ&? %%aldtﬁﬁt' N %@éﬁ%%ﬂ@@ﬁﬁ Fe g@fh the 2pum

repeat that 1s adjacent ‘to t gene Int
plasmid as obtained from S. cerevisiae.

Where, in the first preferred aspect of the invention, other than the polynucleotide
sequence insertion, deletion and/or substitution, the REP2 gene and the adjacent inverted repeat
sequence have sequences derived from the corresponding regions of the 2pum ﬁlasmid as
obtained from S. cerevisiae, then it is preferred. that the polynucleotide sequence
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plasm d as obtained fromS. cerevisiae. Were, in the
first preferred aspect of the invention, other than
t he pol ynucl eoti de 30 sequence insertion, deletion
and/ or substitution, the REP2 gene and the adjacent
. r 0
msérﬁeél? cdtgfe‘rﬁ(e)fsl %gﬁ/g} sub%ﬁ&llﬁgg %g#%?x%hé&sgt%w z‘gf?ngl:ﬂ—k \ﬁ?ﬂ bage 5 codon
59 ebthaRAFd g‘ene) athhedmt em’.dsbeﬁma tHiehE]RlTlstte itsthp radfaeem eldvet‘lbélt'epeat
t he binucl eot | de sequen e 17 i nsFrtl on, deleti

MORIP B iPogition be ¢ dirstebage, @ eV paedsrat g the las
| d f

o TR GRS 5,0 TR D08l i

termiapigat codonof ¢hepRBP 2 patel anddtefae pi[fsllaﬁlhame baeforeetbe FRAssite, such as

fi base of the inv d repeat and the |ast base
ot the 5 oo Al o b B¢ A SRR B bl y o o
position after the translation 5 term nati on codon of
the REP2 gene and before the |ast base before the FRT
Whete; ethesthem thespoluclaeidé peqsiendsagesragn, eileletln@ aed:{gr gibstigon, the
}E?P ngogﬂtf] 92 SAYERGE rep ea? rs%gueil gﬁﬁavge Q uences d%ﬁved from the

nuc eotlde sequen e InNs etlron an

con%bihﬁlﬁiriguieﬁﬁiﬁs of hige 2fERZlagfidcasablai b fioRY ST t&evikRBE@bn in one
av

seguence e sequences derived fromthe 10
emhﬂdrme@p ortiemghare gﬁheneomuclh@u@m Spquﬁm dinaertiopt ademi@n and/or
cerevis

subplsstyraiis? of ek PT TG B s RE g aibtned

by SEQIDI NOt1 envartdnettregiens SEQF ID e: RERE fgg@ns@stcddan 59 of the
adj acent inverted repeat is as defjned by SEQ ID NO 1

RER} sensr is drgresantsdelpr basernugrier 135 jed fhe iaﬁ*eb¢SP |b§f0f9 P BT site is
SR80 5 il B T, ORE 115, LORLRRERLELI B3 55 by

sequeppe efsent Bobykibas e/ nlﬂﬁﬁe rppXA16. MddbenkshE sfetjeren Recombination
iven here. is the se-pair eguence from Sadowski

(CofprtPomiagisatossat Molengeraosn SRR Riss Roirges o
SE @‘N@@tth@?ﬂ@bﬁbé:@ftth@ﬂﬁr 1+8d 'eqy!r B84 89k Q&E&b

(%d. l'ar, A. Strathern, e. ME»e %E%IDN%fet eer887and
the first basebm thof traﬁs@tlon\tmledmveqmian afshe BfP2sent isdrefesented by
basbasel% Laé?'?er 887 and the first base after the
¢ 7 on term nation codon of the REP2 gene is

represented by 20 base nunber 892. In an even nore

preferred enbodi nent of the first aspect of the
In ap gyemmoshprefitedrembpdimenieof thofisghampeeiorfitheinyerfinm egher than the

polylnﬂgl%{)!{)]deo Qequ]lgl?(!e 1&1 I{f‘ncfje/ 8{01’18%%?01' ) Etitgtn()n tﬁee R}%EP e%g §d the

verte eﬁea sequence nhave sequences

invetiediregat ﬁéqmenémlmvecseqmpwdiemd rfegh @isc@fesphiglidbregions of the
pl asm d as obtai ned fromS. cerevisiae and, in the

Mn‘aﬂkiélﬁ&ea%ﬂ teiped ifrore St eﬁievewetaﬁé inpde ahereice of itaeinterruption the
I nsert. |on nd/ bstitution
polﬁ%gllégt:?é X egﬂg‘r}gc n#lse?ti({n %81% o ﬁn(ggrpzfu 1&11@10% GOIPRisE AR Xeml site or
an Asplitel \&Iﬂhlhe]g@[ﬁt/er@d’tﬁepﬁ@ ap® thepstyreoleot@e SQQueRGRsertion, deletion
i nsertion eletion
and/or substitution occurs at the Xcml site, or at the Fspl site. In SEQ ID NO:1, the Xcml
site is represented by base numbers 935-949 and the Fspl site is represented by base

numbers 1172-1177.
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and/ or sub‘ituti on occurs at the Xcml sit@k!oPBAEH0 05 43 5
» Fspl site.®n SEQ ID NO 1, the xcnl  sit s
WQ 2008681 ed by base nunbers 935-949 and t he FBEI/GBHRQ04/005435
Is represented by base 30 nunbers 1172-1177. 1? )
Where, |iA 18d Tecoolipréfeded aspest of ghe npentxyp sty thay the polynucleotide
PCT/ GB20 0543 j G e fi8lnt inverted
SeqUENCE SRR .e{eﬁ%n %@8%%%“%??1@%? aﬁé}it%ﬁaéﬁpp eyn_LJJcI ot de.
repeat %géiﬁ:@c}%,vb NsQUdnbeN dedidefrbanttanebirespeidiss irtgibhonf thhi@um

ene and the adjacent inverted repeat sequence .
plasmidch av ebtaupdefremsS.d erievisiges them ithis Eéfef@grfgﬁﬂi% nobguglsetide

s s o BRI e L RO Tchiatgl o s b

of codcREHHERL Bei FIFREEAOMd Thel lati wie dofbiothesEREY sita)tham preferably
occurs at a position between_ the first g?

betweerdlze Hist bhe L’ﬁh‘: geieachrepsehand g lagidase b 36 408 RIERE, vet
moze pgsélfﬁc%gl?l?f gg{v%er? b ﬂsﬁgAﬁ af@)[egl‘éfe%g drive ]'rP sbdRas@qfénckth@d the

repeat and the ase before the FRT site,
last bas¢SefordBEEFRT atter afehyas e tihve rst thage ifter she badeofahe LD taling

end of the FLP coding uence . and e., | ast. base
1o sequendgor BroFim gitmRetvisn dhe ELEHEms a0 HenERY vite, Huhp Fidg} as an
. . end of the FLP coding 10 sequence. The Fspl site
msemo%g?a’/een the FLP gene and the FRT site can be avoi ded
as an insertion site. Were, other than the

Whero, 5585 thipior Bl LB BRTBRG LG ObHe SHr A e oo rtiggy the
FLP odnPmAlins GaUERE et 1SRG 8ORRAcHRIVeV RAuEAQM ddived lom the

corresponding regions of the 2mplasmd as obtained,
15 comespbiding Segicerefvths Rae plakmid anobamed ivouiSmentevideh hen faane

erbodigigl | PUVE | . e POBRIERBRS SENEPL UGN atGRr G 2e/or

e 5l ' the FLP
s TR FOUSRER PRI Bt ot

gene is MOdRfinddty SBQ ED N2 er whriant dabwent3du SBR h &R pthgdiet hage of

represented by, base n r. 1030 _and | agt
cotn LRSS TP e RSP PP PR 0B Bl B g o
2 e § ' } 1819 ANEfitseBadeapedie ihSerted repeat i
20 the FR?é%?éssEgﬂt&g%ﬁ%d;gybgﬁ%rﬁ#‘ger 19(590, andatehe fi rste bf:asreapea N

represenfetidry base nambenf 09 eng|the disti brge abiertheneted jof the FLP coding

re.presentteg b% basebréu 1273. In an even nore
sequengg 18 PR PSSHISE R B E TR O°h e second preferred aspect of

the invention, 25 other than the pol ynucl eoti de
sequence insertion, deletion and/or, substitutjqn,, the,

In an eFrPmogeprsfemed eprhediami o ke $asond prsderrediyesnect gk theriggention,
s onee BB SESHBREGE S BRURL O o ompp thmssesn g
gene ahf thBeadjacent 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 Fspl 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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absence of e pol ynucl eoti de sequence in tion,
del etion a or substitution, conprise an al site
WQR005617d%| site within the inverted repeat anBCT{(E2004/005435

ol ynucl eoti de sequence 30 insertion, deletjon_and/or_
SEQ 15 D2 aufast stie supRresntady age Wbﬁ%c}%g%-lgéé agé o st
is repres q!sd ggleja%e%?g 139549g6.Hoal cuts outside the Sbp

sequen recogni ses), or at the FspL In 19 WO
2005/ 061719 PCT/ GB2004/ 005435 SEQ I D NO 2, the Hgal

SRUCERERE AL T, S ke e
Ther.sk| ik bt ot
second o&@{eﬁﬂéﬁ pe{sg%ﬁ%ogf g%rbr@éelﬁ IRRRAGE bRt St th@hallh Qxélﬁﬁtvg.r €Phus, a

fined by the first and "5 secon )
plasmih raeterdingdtoas fisicd praférradnaspeeiest e Prescah tilvmiigp emat comprise

tual ly excl.usive. Thus, a | asm.d..accor.ding .t 0~a
votyuhpide soffice e Ut s EndBp PSRBT FLRERS gDt beses
after (HeQHR Fh@ionRICBHE bERIth dE tIREREED @end fifletht IRDPSgene and the last
del etions and/or substitutions between the first bases,

bases tefarerthe FRT] dies i1f thednvestad repsatiorhiacsnt toserh of seikeasmempwhich

ene.and the FLP..gene . f
pomR38e WP FREPAC PRt Dl Suns PGS AP L0 2 Ve o
differef@l Bor08R85Hle, V&Fﬁﬁhﬁﬂoac@@{dﬁiguﬁi £ aliitd espseiopfeihe epresent invention
i nsertions, defetions and/or substitutjons n be the

may, ofzerehay thegpglyapcdentide serucas MFeElons (RlgoRs dndEosupstgtions,
to.a thi %%cq : | t4,00 ot
comprise, e Stea{éénggl%énuc gﬁ%g%ggéﬁéﬁc%ﬂ}a%%ﬁtt}longq gefé)ti on
NO:2 @neridft Siehsi] dachicomprising anpulyseldotide saeecc mseftiGE eldion
NO 1 or variant, thereof and the sequepce of SEQ |.D
and/or absitgion, gk F‘d?ﬂsn{oﬁeﬁse‘gqﬁ}lega‘a&?"ﬁ Jﬂ’b es:-"ﬂf?b agd second preferred
[ nce insertion, deletion 15 and/or
aspect{o?%{#t%ﬁ ohpeg{)écgiq%g'si tion as defined above for the
first and second preferred aspects of the invention,

e S Sy S BGRB8
second SR AR g%b@egféa'ndg?eo% S BE E%eﬁ%ﬁ%}ﬂi@n b rohexd &S fﬁﬂz: po essibﬂity

inventi o exclude the possibility 20 o

of the plaasid dlsallmoingasthergeqtdnee nseljfieatives. midiv.i atekxenyple, a 2um-
_Thus, faor_exanple, a 2mfaml lLlasm d of .the first .

family plasetid O HFLr wcwdevéﬂhgg i et SR Helhp AESER: 13vention

| hon addi @95%' LdieC QIRIhSE BsdRby, NI/ dfd/
may %ﬁﬁﬁ%ﬁ%ﬁ in ef?i%n?s e ef%oﬁ and/ or sEbstVtution _ o
substittthircivhick innbt ztta posjiinsiasidefined abefei nhkabordingie, the plasmid may
. .... Accordingly, the plasm d_may, additionally carry.
additiophlf oo RS GRnes A 18 ofion St Spian PSR RERHQY of

the invention. 25 Alternative insertion sites in 2m

pl asm ds are known in the art, but do not provide the
Altern@the dmdeatissies ingjmeplisneds asdmtavoninghe ex, bdfdonadt pspvidecthe

resent i nyention. Neverfhel ess, . .
advantgges of using t¥1e insert{]on sites ﬁeéne% 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
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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pI asm ds v’ch al ready include a pol ynucl 2 i'de
. C}%ence imsertion, deletion and/or subst™ution at a
W@PQ ORH3%n in the art can be further nodifi edPE}/GB2004/005435

meki ng one or nore 3o further nodificatiaqns, at, one, or
limitatioos glased phdhes inseion ¥ itiaseenps ehaites plshm: Sk alesmds Other

f Th
than as P o BE S R RRAT iR ot P RRRE. Y ET S0 I

the introduction to this application, there are
consi derabl e technical 20 IVol VWV r v~ i v VV-
Typicab nsodsﬁewmuoﬁamﬁ_s i@omwéqmmw&s%osq desorbed PrRose &

5 proso PRSP EIDREL I8, S TSRS i Soyh, v

CV reos é\ﬂﬁcﬁ @.ﬁﬁi&daraﬁﬁ@mbﬁ BDfEHRE ik mtplmmswﬁwm @D fmtbquE

pl ds k h
which bHiRoGeRED § %?f\gma@;tﬁg{épg;efgrﬁlﬁl R GRS TiHet ey £ i D

4-.27
o e GFEFFL B L P LR 00 56 0 e s

in D, fsifd pADBL I9VE whitlh @l @t DI arsleEcEM\;R,tni FIP $e asediasgnsertion sites,
i nsertion site, H CB52 I.C L Ps
10 plasmity O 15 beRBA AT PR SHlteh o 3 frebird ifh plapraies pG T30

ut ih i | B
o} S FEEERTSTSA U BRI 00 IED 10 i

site, agd @las@RUPEE39 Redet usss BioRdsn P pk aberinbee8, sitpl aQthied 2pum

o iyl S g5, o0 LHaEL on st ol L P cac,
pSACEPY 1%?%?%’,5]‘341 é@?gﬁ%ﬁﬁy ark MR ARALREH 0988 DA fnd ShiRry &

uses EcoRl in FLP as the
15  Hinchliffks €ro8D ofhr3i Genermﬁgil-zm whichsatscddescribddube], g4y SnabB I as

appronpaRCaD inpORC 4 TR pSABaER s WUES o TS RAEB LS,
pAYEAEY gj&%%%{%y 3 pﬁ%ﬁ? }FazH 090 bt 1@19&916%]DB22440$W0

ch a o) scr’l bed Pst'l agl
00/44730pBId [RSYERONBhRD eat2(, Faserks, 463-9R21)s. Further 2m
pl asm ds i ncl ude pAYE255, pAYE316, pAYE443, pAYE522
(Derry-Wllianms et al, 1998, Yeast, 14, 161-169),
pDB224 4 ' dCHPHRL AL, rsedol and
20 Inone\r%rgge eéf&%%%% %“ﬁégénﬂa%%eﬁ%g?%%ggpenbodl r?gnt gn

third padtetrbk esppdtasfide pesdaietiveatobydditiendlly stmprisece pdlyandeotide
third preferred a?Upects of . the esent invention

sequen&@i dmeiftmﬁaldﬁlff‘tl@%ﬁﬁ 05 gubsiitusiony WhichefcUEe WitRiE 43k fganscribed
regon\/arn%ﬁdt tﬂzgwg SEAAN é}&nﬁ 405t 9 [.JI. Bla.ﬁﬁeh'dc &M Eom S.

nscr| i’on aro
cerevzﬁ@é} BN\ Gfrandedibed xeaial ﬁoundrthé hﬂi&mapﬂeﬂéﬁﬁmﬂdb ﬁan:nﬁﬂl cfﬁ’ﬂ:lm D
cerevi si ae, the untranscrihed .reqgi a% a oungtl
1 {near e orlcrln of

25 gene tA@BsmmeO%&% d8AUEReM dRRFTRPD (RE B
replication sequence ARS) 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.

30
A plasmid according to any of the first, second or third aspects of the present invention

may be a plasmid capable of autcnomous replication in yeast, such as a member of the
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e n s sy e w s

25 gene t Ogga he begi nni ng of ARS sequence. ﬁsertl on
into SnaBl"¥near the origin of replicati sequence

W o TT W W

WRpe)S06E1¥escri bed in Chinery & Hinchliffe, 1989T/GB2p¢4/005435

Genet., 16, 21-25. The skilled person w| I appreci ate
Saccharbmycea,n &boweronmass, pODIERERSEBROIYEESs e i e IEMI%) nEEIE; ofuch
on _and/ o S t
sacchdiieich SeP Bt PR LOREERE B ST el 10D, bleic

pastort@@ﬁﬁ'?z&”zz& @zeﬁi@ﬁ@;ﬁdeﬁfbﬂeJb,yZﬂal?mhyro&zyblemmwm fZJgostﬂﬁhm‘omyces
lasm d according to_any_of the first econg or third
baili, GeaaEI BRI e RGO KARATDRES FRaSPIHRT AT o o iriac and

C yeask c
T

replicaffa€ 6hall liapCcRE pldsuyder romyces, Zygosaccharonyces, or
Pi chia genus, such Saccharonayces cerevi si ae,

Saccharonayces carl sbergensis, Kl uyverornyces |lactis,

In a piefgrrécfl enﬁa%ﬁi&x?eﬁft SuRNe: Rl ol JHRY ggfﬁﬂﬁ%‘tﬁﬁ' ?é@}%ence 1nsert10n,

0Sacchar onyces touxli, Zygosaccharonyces ailii,

delenoﬂymcﬁlhﬁit@ﬁw @&hﬁ@ﬁnmemtm-fmmﬂy tplasynick o6 riize aavmhltlon is a
osphilarum S. cerevisiae anpg carl spergensis are
polynwhou@qwseqﬂ@lcp ARREFIER. aABY, PRIYBY e%tsewﬁf’e FgFrieRnay be used,

aut
50 lon%? ? ispat dl%%%gt%ghrg&{ﬁﬁ@%@f togcirljs ¥ B?l'\ggg?ﬁb ﬁl’lé%ﬁﬁlt A5y whizhawe
mean tﬁ&lm@y@bﬁmls delea® Q0BG % sBh] :r%,nlO%, Y& t200h 259((1/36%, 40%

t | uded
50%, 5@&4eﬂpl‘%gn"|73l%£a gg&’l’ lcj)sssférl ?ﬁﬁ’cl%%’l g&} é&%&'ﬁ%@l Rgacé"r ogr% ot
substarﬁ&l&q%b%n#ﬂlg gh 'ntgﬁ séﬁgﬂx?éﬁ@%lh@ﬁ&f 5 YEPME:&HS cHliiﬁgped?{Q the

unacceptably detri nent al
unmodéfiealoplhdniii, the lattee ofvddch ©, askignedhi stabiity Ofrﬂéﬁ%t Pagferehly, the

pl 1% W % 109% 9% ZOW
shove Besorsa g Suys ow L sbparssy Cadinegsiy «&bujo
the moﬁﬁ%ﬁ and %hm%&%edga o &:91'11%%’!.19:[116 BethekaBt b, ho, l@t@%four five

tabl'e on non-s ive nedi a such as YEPD

nmedi
six, semmghiedlttcueﬂ, hé, 15 lanthdiSt 1ed 7pl &R, 28.59, bét‘toeﬂio’ffo 60,

I S assi ned a stability of 100% Preferably, the
70, 80\2243] i&O AP ?faﬁl%Vel of stability is seen after
separately culturing yeast cells conprising the
nodi fied and unnodi fied plasmds_in a_culture nedium
Wheref e pimmdt wprishs @eselgciablc markes, highey levels, gh stabjlighican be

obtam@ow e@dﬁ:gél nﬁ%n]tsz %él 3 Bx%?ﬁ' uyélgr %}@ctg%%o%@hogg:g%é? o ZRinimal

mediu@§NRAR! HRNSedidel céﬂlﬁraee tahelgekias prebsmengar ilwebost to retain the
: iel ect abl e marker i gher levels of stability can be
plasmi

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.

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,
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obt ai ned n transformants are grown und TLRAMPLED00543 5
. conditions™e.g. in mnimal nediun), sin the nmedium
WoISHeEd2 a sel ective pressure on the host toPEE{C2f04/005435
the plasmd. 25 Stability in non-selective and
7kb, 8ldel0kb} 16kb drenaye inilenigthal Théraldlled perrom il aprpsipteahat be dgm

.the. .methods set forth ve. Stabil.ldity 4 ti
plasmnidhich e AFPBY HRRBGE PROLAOR Phe tupiee PO SR R, s¥fience
insertid?s a§tmdi’§er|§1ﬁn s%@ Hﬁﬁ:ﬂntifﬁlet plamlizﬂ)r mll‘ypiasliy,t the total length of

prototrophy. 3o Typically, the_polynuc t en
polynuglnstide eqnenge fnsepwng is pepste than 61?‘9»81,01< 01,3 e?g@b,sﬁgg or 56k

0 60, 41200, 250, 300, 350,
3 althougimo%'?at%’fazg%g% girlse%n'%?neﬂl a}s)%ﬂ%%brl% in length. Usually,

t he pol ynucl eoti de sequence insertion will be up to

| kb, 2kb, 3kb, 4kb, 5kb, Gécb,. 22 T/ EBzWw4/ 0,.0.5 43
The polymucip@idOuarese 7225 BEYE 06 4/ Db 8USEUPLEFSCG (G IIGRRCS 1o

. A0kh or .omre i Al HTRE r3dy) ol B8y RATRARYlded at the Fspl
resmctéoglps?tggig e th %%ﬁé Sm o pl aﬁn@d ofgstr_he present P
site aftér € FLP @Bneyaychcm ip iitseluoad furfbeergsticiiou site st §. diamHD.

sequence insertions at different sites within the
10 plasm d. Typically, the total |ength of -
i | SIBEIBRE Brak RSREIH £ RSndcSbBO réf6e of BRR contain
The poftRGHE HohBR SRR 2Lk or 30kD 2 al though
no trargééttiargibot Al trhmseybéd fegarmisoenaedy ah oppd sefidbigeirampeor may

pol ynucl.eot i de seguence nmay Qqr..na ' .
be nonadiien e bSO Rodee o el fiudf b pp b gnd
_ Synthetic linker may or may not be
nontﬁ?ﬁ??%&ﬁ%%% at the Fspl site after the FLP gene, such
15 as to introduce a further restriction site (e.qg.
BanHL). .10. The pol ' [ [
A eSS KHEIEE {5 ARRRTT Dol Voot o e RS Dollterase
typically 936 RN2eGokR@h@8, A tidnsdiibed irbgidn cagicanodmy fencindel BNA
opéen reading frame, or_may be_naon-codin

. Th ]
molectpe) sycluad Blspaal erdepnsive BNAmaran R4 maleds Bhag R0 fistction 2s an
.t i b " i d «h.eqi . o
e A B, AL PSERE RR pi o
20 can cnbb@NS Ghdshege RNANAdaENRNA), whichi mANA cymasttal®\Na open

~ polynerase. A transcribed region can

d )
reading e (I WAL cAP e CTATBIZted BT 1 PlogigmalProein.  The term
13 =L {s f . B . )
prote L%Q}ﬁ%d' nRR JﬂElu@% I\Mﬁ% et hsn-hhat R@ts:i)‘n'd,ﬂ%{?l&ﬁépltﬂés and

I Sense or terference (" ) ecul e.
peptidddl. t @refatablse! thie 2ORF amsodedsbe deterglogeus protein. By “heterologous

protein” we mean a protein that is not naturally encoded by a 2um-family plasmid (i.e. a
75 “pon- 2pm-family plasmid protein™). For convenience the terms “heterologous protein™
and “non- 2pm-family plasmid proiein” are used synonymously throughout this
application. Preferably, therefore, the heterologous protein is not a FLP, REP1, REP2, or
a RAF/D protein as encoded by any one of pSR1, pSB3 or pSB4 as obtained from Z,
rowxii, 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 2jum plasmid as obtained from S. cerevisiae.
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20 can en e a nessenger RNA nol ecul e ( ), Wwhich
MRNA can tain an open reading frame ( ) whi ch

WQ 2005461742 ansl ated in vivo to produce a prot ei RCT/AB004/005435

term "protein" as used herein includes all_ natural,

Where tha golyonclretidesaduepeoinstition ependes apopge ading fram thegdtmay
.. Preferably, the e t 80! RIOUS RLEIRI Bn

addlnonahgt%qng?rgéoslggle B‘%F%Cﬁ%b%ﬁ\%e&ﬁgg%&aﬁ%r oteln that is not
reading Tty @rintd epocbethdygionZm fam |y plasmd (i.e. a 25

"non- 2mfam |y plasmd protein"). For convenience the

terns "heterol ogous protein” and "non- Z2mfamly

1 3s ] ehaks SHREMKEIRHSH YaalyNdoRAUENOUE of Mhsre
Non'coglﬂglﬁg%%flﬁ%%c b@g?]g({lg%@fs&tqher ef ore, thetyhet er ol ogous
regulatddl @b QieAcdss opendtivalyFlifkedRBRIA ppRER2dingr frarse, FARLIDAMIW fer the

.as encoded by any_one of, pSR1 SB3..or _ .
ranscripRemeh B OPPARAONE frae 27 PPE%@L%E’P %é%‘z“"%g‘ %ﬁf‘ fdnsoript.
obtained fromZ. bailli, pSML as obtained fromZ. 30

fermentati, pKDl as obtained from K drosophil arum
The terpPMEgalatopp saueme” frefors 2 2 spguevea i raeduiaies Hifd RIABOER, or

| asmi d as optained from.S.  cerev . :
e BB P’ B o) S HELA hARpf r' open rening
frame tBOKHBHH ﬁ%p'eﬂﬁlysﬁﬂébﬂ_n CRefN80H Ffodnypidaily duchajeepromoters,

reading franme, then it ma addltlogﬁ?lly conpri se .sone

terminapmk,yribosbme bindngswigs ené e Wi daeskilied PR wal appretiat that

rreadin rane (terr ; - codiing: LoD,
the i CIc BRI B 0h T CERE T e B eE Skessin gysem. For
examplb ' BRkIdtEE niERYbeC Botstitutiveng mtusiblecand egul tat celly or tissue-type
sequences, operatively linked to the open reading
specifid orznve;spagifich al l ow for the transcription of the open
readi ng frame and/or translation of the resultant
transcript. The term "regul atory sequence" refers to a
Where SBEUSRERsibhaystemdisl a¢88 €icheas Sprdmmererceorcerdfsice, suitable
reduces) the expressi [

.e.., the. Lpt i ;
promotaaiberS aeeaTeiagt Relwle GROn SRR ORI G APSeR GAFLIFT

GALI0lgendsS TRRSI AR KPS 1REGE SPRIOY, YROT ONSEY YADER! hy gones

e promdters;” terfmnators, ribosome bindin
for glysklaRihadu3-phephitk edehftimgskisk] ddxgenzson pivitea g Hlage,
that the choice of requlatory regio L1 depen
phosphpfuctpkipaisd e 1% pr BAP esy]sgf’%')r‘%asi’or Pﬁ%%%ngﬁblflg?se fobBl,
[ QTOL &L S5 lohHl iRy | ACEET Beoratit, MY PRB]
ghmo@%ﬁ’ -&gjé&tnigggaﬁteb?t %éel%ﬁf%&s Sﬁﬁf igc or noI%{ specif | C. .
promotWiahe RINE BoRIoeSS tien G/st eromstey emsit hytgide pramoters involving

hybridsof Bt Phe FBRIelE TPHOES WL BT Aty ARG By of Dther
o515 g A4 o4, BE 3B s G
gl ycer al dehyde- 3- phosphat e dehydr ogenase, hexoki nase,

Suitablg)gag;/c?itp%og %‘ﬁﬁfnﬁ%&‘ lsi%g:ﬁ’s 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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phosphofiv t oki nase, triose phosphate is rase
hos se isonerase, glucokinase, a™atin

WO 2005 ﬁl ﬁer omone, a-nmating factor pheronone, PRE/GHIPH4/005435

pronoter, the PRAT pronoter, the GPDI ronot er d
the hosﬁyugra FepstoRwtarly| %vﬁrwzﬁfge R s TEPInAteY STETRl 2t the S

cezevrs%?%?{%%%%ﬂ*@nérm RALL Be Plefarred €Qul atory regions

profoters of w th upstream activation
sites (e.g. the pronoter of EP-A-258 067). Suitable

L
such a% ﬁﬁn@ﬁﬁ d Bf 'ﬂféncﬁa‘i)'éfﬂneaﬁ’l)gn t§ 1N Hhnited 1B ﬁﬁﬂﬁpﬁ@‘n dﬁ'ﬁ:llﬂﬁdm
| anki ng sequence of a eukgtlre%{otl C gene,
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read-thfb"&gfg flﬁ‘!} hé’lghﬁd’ﬂlkﬁd gkfes! Bﬁh@é P65 EdeE, aedRicekrsaequence
us

may correspond to the pronoter.
Alternatlvely they may be different. In that case,

o one ESGEE o 8 AR AP PO s

cer ewsFa%f %aa&é 08 s ot Nee. &. th@QTc@chﬁbﬁﬁce@\Dbﬂwvz&ﬁHZ.PRBJ
, genes are preferred. It may be

pmmoth@nes .t@ugat nﬁdiP Hhé Ploneder ERSCHRER Peéramaw prefgblys the
Sdde th f th
telmnag@{%fp@g ‘é”g ce,ng%@ ?ﬁ%ﬁ%gﬂg‘? trdasﬁscr?;;:}l gn ©

term-nati on sequences so that the transcription
term nation sequences_are |ocated both upstream and

It maydeswhenafisianior thenhaopreeding drSiaR dOoPEAPPEE ML f
sequengeggtghg%% & %@féﬁﬁ%mh g choBt E\gﬂﬂaa{s UAREANLP A ﬁit &der 10

enes m'genes, and vice versa.
minimid® trhiklfiRal riaodhrsagi ,andi hiud avaid rthci prcefgluﬂlcm of ylongated, non-

s S DS by oS ITEER, TN e
h
two traﬁasﬁ%rﬁ%'s?ép}%dﬁ’%elﬂoﬂ{sg&@a) as taught |n EP 431 880:;

scription rmnator, preferably the
term nator from Saccharonyces ADHl as taught in EP 60

05 be. b f. | f h -
The tegs FRESHBORES HORECE RANbAS BRAE YL EE RCR A TErE
posmoﬂé'daaﬁinﬁt AP HRk- c%HB‘% &%ﬁ%mﬁtﬂ@i‘ﬂ iefordAV reldénship ’v@eﬁ aﬂ Gpen

m ni m transl ati onal read-thr ough and thus
readmgaﬁrmnd thdﬂq:emmﬂretrﬁgvﬂawfy gyt exrt abefech andhaopengadme

frame by 1 BSPq FRpCT. oGt o PSR dpefly), Tl 6 & boen
readmci}Mﬂ'%‘I%iE ﬁsof)@kﬁtﬁﬁed 29 sidnea {8y Mhat IR Fea0layory rép@dlis dbletdidinence

ts meaning that a regul atory sequence is
transcription and/or translation of the open readmg 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 o be secreted. In that case, a
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posi ti one thin any non-codi ng region sﬁ PRaE" 't

. fornms ar tionship with an open readin rame t hat
WQAI0AP§1S1% he regul atory region to exert an ef fREeF/GHAN4/B05435

the open reading frame in its intende nner. Thus .a
sequenceegndodingr 3 seargfian leadgseseaBenre| TAK &g mf‘]élg%fﬂanb opg reading
frame reading frame is positioned in such a way that the

‘regul atory region is able to influence transcription
and/or translation of the open reading frame in the

i ntended mannper, under . conditi on]ls,] coppat | btl evai } h tmhges
For produgtipm tobrBrolsEsuBhn SRarXRiisr &PeFI8 TSRy Hut et de” St EHd

ek JSEF L] jon t18 vk dibces SREMNGn@T Pichid Basidbis,
5 ca evmﬁ’g’p?&%}%ﬁ{)&?ﬂ?ﬂgﬁ{)éfg eggﬁ%x’l r{é\?@ﬂ%}l%? i %_c_l udes an opengy '
known Ne@di pgntnasandihdt thone does the $Hresreniriae agil ahopphagagy Hseten

(PhoSppags\é? %ta e%g@),,ftgcr intggr?asg %%g%gc;%é i%&n?ithb% asl.eﬁbgg)eﬁcience,
220, 811582004 LOR4R5RAYRHIER- ETIC OIsHYSED)S dedect WON 9$/3BEI3).

sequence may be included in the open reading frame. |
Additidrally,pleadircédquences fpmotthe s denevétigd myasing clasied alihe-k geptein

th Sacch 5 sl ae ;
o oo S b ST YE e SEURNTOED P oty
been u{éﬁ%ﬁeﬁﬁ%@éﬁ%b Seen ERAMIRLEANL BIHBAGHENNE @RclIAGIY R bé@stng

cérevi si ae aci d phosphat ase protein
human (beBER) (WOEOED! BB6 dk6dyes & Husionvesk theshlforbtaaidnHSA. leader

Suc?2 Smi t h I 1985). Sci . 229
il S EE R S ol e GRS e et o

95/ 3383 | , SRAURNERS I, @B Add@al
human\é\i%uﬁ%?éé?%‘l%)g%thrf@?ﬁgﬁg act ?rll %%g a- _ﬁlupr otein 10 ( MFa- 1) :

15 transfeRd1dA@Mdqiendeun@n Heysedywedasd deorvtion s wansérburAnd other
(HSA) protein have been used, the [atter having been
heterologwd pe®pi@éi al | y, al t hough not exclusively, for
secreting human al bunmin. WO 90/ 01063 di scl oses a
fusion of the MFa-1 and HSA | eader sequences, which

Altern@FeBNihagacuizt proteid uceyshd intragetlodoct i on of a
contam nating fragnent of human albumn relative to
the use of the MrFa,-1 | eader sequence. In addition,

20 In one:pgc%gﬁg& H;Elﬁ&diﬂ;%nﬁ LARSEESe fh I RBRRIAS SaHRRGLER 0N @s Wefitled

irect secretion of transfemm and ot her .
by the flticslond aushipd esmionsof Ak tpesseat invenijon nehiden g gegn reading
protein may be intyacellular._20.1n _one e
frame GpERReM SHEPLdEE GOUFOR HE diPRls CBopEHag profored
embodieHe! b %?taé%éj ebiyAgdeotle idaBedder Blsertid@candefbtedt by thk first,
aspects of the present inventjion includes an opep
secondr endhind) aspectrmf cthappriessinh gngersioguiieiisles e OBFR 66%@11% frame
25 compri)él%gsg se%{lgr}cgltgalt elngo a0t }be%.gt ﬁggnefrréﬁldthe 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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enbodi nent, at |east one pol ynucl eoti de sequence
insertion as defined by the first, second or third
aspects of the present invention includes an open
readi ng frane 25 conprising a sequence that encodes a

kol AT L RRLE GBI Q0P ST SRV ERCHIS s, cery

CCE&’O onisue mmesatcﬁ)@@ SEPSJ] eER @IJy BIoE B OF A%y SH@JE!H p Q‘ﬁS‘Pl 0, HSPI2,

nsertion as seco hir
HS%%&?&&H%&O PN M HS&@M@@J@HDJMDJ%MPDJ
MPDESFLS, PIRID AR AR 3 s Bros! CRERS e, mscsz,

KARN &S Qe Gad MRS.‘I)I MOBJS BOn o0, vl 11 tS’SﬂPl,eSm dSdedSSC1, SSE2,

SR SESL7 PR R BRE: vl Peforses fg@ Rl o sy et

mtrglﬁeéqb?@f g@aﬁc&wwaptzgoﬁ @,@9%{ @%ég)

EPSI

ER(] EUG , FMJ, HCH , HSPI O HSP12, HSP104 HSP26
Ap ﬁ%gd p P42ﬁ\ﬂ§YSe]‘F()161(1)1lﬂr_r P7 @HE,P%%I]O euA-‘ﬂMJ;\_/%]aB\él;lg&% activity or a
prot8ihlidvolCEdnthe GItfdTded 2ure okéRay bESJ, MGE], MRS11,

NCB], ECM 0, SSAlI, SSA2, SSA3, SSA4 SSCl, SSEZ

SILL, SLSI, ORM, UBI4, ORWM, PER], PTC2, PSElI and

o AN OGRSy S5 Bl 5L RO By o

pr qir@tleimsl(ﬁiéﬁidﬁ@KhﬂQpPSSA@dnﬂ SSH gidiéns, Fbr Haat ﬁrdt\élh@encoded
chaper one acti vi protein involved in the

51 S0, 5862V SS6nSSE eyl SR, & prvdein Baide R member of the

pr . h
bGP 75 SRR, Bkl o JERERElyHEy: pocin
SShEnwrleddeimsheif anod@iaignl G.gr Sil Bi)nsncidiog GIKiNAb}] abSAPNA-J-like
SSA2, SSA3, SSA4, SSBI and SSB2), a protein that is a
e ARFINS {©- g nismy g, Mgty famly, or a protein that is a
menber of the HSP40-famly or proteins involved in
their nodulation (e.g. Sillp), including DNA-J and
» DN/éL plreieukﬁat i}sraaha’h?a cﬁ'&hg&kar&@fﬂeﬁn/n‘bi)ﬂbﬁm) family 0]}?7 Ipﬁitlelinm, sfuch as
er_of the_karyo rin/inportin 0
g{‘f'el e QG cfarmilies o éa%oaﬁ%ﬂ%mmra Defiinei &Y eample the
ﬁéﬂr{%ét TpRAh BndIdR B By Of example the
aryop erin a protein ehcoded by PSEl; a protein
that is a nenber of the ORMDL famly descri bed by

+ oSS ombael the (TRVET. BrbIRksPcd By Hickmqvist e 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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® a protein gat is naturally located in th opl Aemcuvo#d 3

reticul um el sewhere in the secretory hvva such
WQ2MPedd| gi . For exanple, a protein that natd&F {GB2004/005435
acts in the lunmen of the endopl asm.c reticulum (ER),
. ;aq:rbiemr&la’r sy transmewbeansrotes aughoreddn the ERppjchags wmember

19 hHahel [
P RCESA R SR LRI AR o B Ak s Lt
rmm% of the (RNI\/L famly descri bed by H el ngvi st et
al 02

supra, (for exanple, Onn2p); 5 a protein
t hat acts in the cytosol, such as the hsp70 proteins,

incI I iqNS

5. B SRR o5 AL B ML g 5 S
FSS@ ﬁtdfelﬁsh abr @etpld protdias onwided by I, BT4L, o354 30 95é¥, ofes!
and/ or the cytoplasm such 10 as Pselp; a protein
8 55Ps; essential to the viability of the cell, such
as PDI or an essential karyopherin protein, such as
Psel p; 15 a protein that is involved in sul phydryl

. axirgRid et s iditsdiyrhdmetheamdeboenvatdpe mpd/ob theakytapéasor, such

i sonerization, or a protein that catalyses

10 a8 P8¢k sul phi de i nterchange reactions in proteins,
particularly during the biosynthesis of secretory and
cell surface proteins, such as protein disul phide

. | SSEHRERERE is(Rs@itialPdi thp, vidkitilypf, the leeliyduolyae PDlergn essential
Eugl p) and/or related proteins (e.g. Mdd2p, Fnolp,
EresiopReripproin PRl SERRt i s i nvol ved in protein
synthesis, assenbly or folding, such as PDI and
Ssal p; a protein that binds preferentially or _
15 e exgiotisn MRt ¥ fnvolued &l dedhydrgt tnddatidmaor diaulph'ele t@Bd formation,

rotein, such as the hsp70 proteins Iud SS
g@@@ﬁ@)?@ﬁﬁ’@eﬂaﬁ@?n X é\'@‘fg’ B:I%P@f’]ﬁ’éé &@Hipglgi gg%c%ange

St nfﬁﬁg bioyiThiLbM sdchbry and cell
revgn gor e@i’tl on o%yapr ecur sorlopr ot ei ns |Snc th ly -
GRG0 proteing suals a8 nmrotdms ;ﬁis:ul;dndﬂ asamssraden o g iRl ps&&pdlp),

ah%glo?osfr%eg {eog %Iugfp) angfor re):iatng prot E Iﬁp%‘f %mo‘iip, Erolp);
20
o a protein that is involved in protein synthesis, assembly or folding, such as PDI

and Ssalp;

. a protéin that binds preferentially or exclusively to unfolded, rather than mature
25 protein, such as the hsp70 proteins, including SSA and SSB proteins, for example
proteins encoded by SSAI, SSAZ, 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
30 by SSA41, SSA42, SSA43, SSA4, SSBI and SSB2; '

. a protein that binds to and stabilises damaged proteins, for example Ssalp;
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30 by SSAJ@ASSA2, SSA3, SSA4, SSBI and SSBgav!4PB UUE/ UU S 490
(grotein th binds to and stabilises dama rotel ns

WO 200500LB| e Ssal p; 28 WD 2005/ 061719 PCT/GB2004/005435

PCT/ GB2004/ 005435 a protein that is involved in the
unf ol ded protein response or provides for increased

resist a Ad=d WRtEiANEEpdhs@nsk provides for
4Pt cﬁlot rel q'fl%g%%(tﬁéj%f o P S

i nduce theé unfol ed r ot ei E
ﬁ&%@s&ﬂ&emstamho agerds (sgahg@ytm;;tcamyé e|Lt91) that induce

descrl bed 5 Hi hn vi.st et al I'described

RPEFRESS SHote e g .ﬁ"f@n E ekl ssarloe

'BQPHE%H“ %ﬁt Qlealg oOMol sﬂﬁ)a (forPepin@il €| Grnidpgtor iaspratein involved in
erone and protein indirectly involved in
me@éspomsetbetwhsrﬁggddbiﬂp} the unfol ded protein response
(e.g. hsplO4p, Mij 1p); 10 a protein that is involved

in the nucl eocytoplasm c transport of macronol ecul es,

;ﬂ?dlexﬁsthﬁsg Peo- cﬁaﬂéfdﬁteeam/drf‘eabrdiﬁﬂuﬁmmﬂy Hevolved Sp@rdtein
of macronol ecul es "across the nucl ear g}@eﬁrane by
fodting and/brige mufldedrprotepesnanse ol cl ear
export sequences and interacting wt h t he nucl ear

~ pore conpl ex, such as Pselp; a protein that is able to

b ??&%"tﬁ%ﬁ %W%QE@ Ru@eddyviplasnagabmsportRAnaéromolecules,
Scranbl e

ri bonucl ease as described in as described
fehBERPPReI6 611 and Hillson et al, 1984, 20 Methods
En nol., 107, 281-292, such as PDI; a protein that has
an acidic pl (for exanple, 4.0-4.5), such as PDI; a

@% tPﬁ’cafneHﬁtﬁ B eRpat dfhmatiopdledubas di@tossaninzb nuclear
erab ],3\|_

possesses an 25 term nal ATP- md&qﬁg
dmmlrrmearw aecOgtisingi natleaie JRGagED HFSEFTFGS d cfiport

gscglggc?eg :qu P%fﬁ% LOLEL 1@1 '%xh %hcle%p;?tg@ 9%1@% 3119}5 o]} ?belg

protein that is a honol ogues of known chaperones (e.qg.
HsplOp); a protein that is a mtochondri am&eron%
led

. hergeifihaps able 2oreagiRGOSPUBLIEEE IETIGAHEH
' pr Ot c%r@%: gsaéescrslbe% CyLapl asm & 85 oPUEle3 2 and RBREIOAR, 1984,

Methods Enzymol., 107, 281-292, such as PDI,;

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. HspiOp);

a protein that is a mitochondrial chaperone (e.g Cpr3p);
29
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. a proteimhat i s a nmenbrane-bound chape ne _('e-.-g.
O n2p, Fno A o) a protein that has chaﬁrone

WQRpPer7d? activity or chaperone regul atory acPC¥/iGB2004/005435

(e.g. Ahalp, Hacip, Hchlp); . a protein that
transiently binds to polypeptides in their immture
formt aus L OPGK j rraespeigat i on and/ or
* %@PFE%&%%S%éﬁﬂﬁéFﬁé prgkéfﬁgtﬁgg%#rgd fg? ef ficient
transl ocation into the endoplasm c reticulum(e.qg.
Lhslp) or their site of, _action w thin the [l (e.q.
. Pewlan) thabisgraerbiine-hagnd chaperppg Q-%e(gm?'}@ EPS?@r n
conpl ex assenbly and/or ribosone 15 assenbly (e.qg.
Atpl Ip, Pselp, Noblp); a protein of the chaperonin _
. 550! 8% 1R hapGehpdtivatr activijy cirethapebng KRSV oPE VALY
cgnplex &S. . P?dI?). 20 One preferred chaperone is
(o tadiahp.dasiPgReH®) somerase (PDI) or a fragment or
vari ant thereof having an equivalent ability to
catal yse the formati on of disul phide bonds within the

. b W&n%att HesRate Hirkh eotseepiddsuim thelRympjure oy tQeause
I nc

ude any protein having the abilit.y t Y2
btuscr KGmECTEaBerAOR I segiaiag, gty RorpiR Tellfld for
ri.bonucl ease,.25. e i s 4461 641b) antheir site of
R R e S el e T
Rriheihid s tefilie. gePdefnmer ase is an enzyme which

typically catal yzes thiol:disul phide interchange
reactions, and is a major resident protein conponent

. g/p%)ge BB i Egﬁgof{vﬁ% tiﬁ_ AP bngRbt Sssofatdpdindalr ribosome

e sugge it plays a role in secretory

LRIy (eI A Py P Nob I pEr eedman, 1984, Trends
Bi ochem ScL, 9, 438-41) and this is supported by

direct cross-linking studies in situ (Roth and Pierce,
1987, . Bi.ocheni Yo .. 18 795 82)p); dhe finding that
. ﬁiﬂf?%@oqﬁe %Ih%%g%e%g%g?i c?e%t i np)|5DI show a specific
defect in 30 WD 2005/061719 PCT/ GB2004/ 005435
cotransl ati onal protejn di ide formation (Bulleid
. armotémeé’dhwpfﬂfbsg?mﬂki‘&?-%%égg; 649-51) inplies that
the enzynme functions as a catal yst of native

di sul phide bond formation during the biosynthesis of.
One pr288ied lBhperaitdis gebteinsdisfigidée movteeds dPDPhersa figpmenisor variant

consistent with what is kno f th ! s
thescoiCamatayan el AbBs o e e irpieffp PGl pne bonds within
the lumen of the endoplasmic reticulum (ER). By “PDI” we inciude any protemn having
the ability to reactivate the ribonuclease activity against RNA of scrambled ribonuclease

as described in EP 0 746 611 and Hillson ef al, 1984, Methods Enzymol.. 107, 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
biosynthesis (Freedman, 1984, Trends 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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5 th| ol : :ﬁl phi de i nterchange reactions 63%9?9"%"' buaago

rotei i sul phide formation, breakag®or
W?@ p172%ti on, and can typically catal yze proPeTigB2004/005435
fol ding and the formation of native d| sul ph| de_bonds

coﬁmmhtoaﬂmm@wdmu@;d%ﬁnnn@m@ﬂle%m Hegdpapt 1988, Nature, 335,
649- 51&‘&%%&1&&@& rf%?én%g%?ﬁﬂ%ﬁoﬁt a5 a1 HRyCHOCHER dRifbhide bond

al so func I ons as

formativhaheingnihe Hicwyathesit aftset2Blory an&ha&ﬂ susfacee pHS@n.‘actThm tole is

conmstgz%%gﬂgg\{%{agfsspro%%glop f%ﬁ%@? S c Ha}i:}?é‘poer@%fl %%&%%%ﬁtalyzes

| S
ok B s, AL L O R g g,

breakagsanvomastzation,Sndeen tpicilzeataBuk pvgiom feldirg and thoftmaton of
. _B.ol. . 279 (3 34095-14100) ., T
asive a5 L SOR0F S0t e B el AR

(Freedﬁi@x?%l‘ 85, ( S0 eti85m, Hoc. alh'ﬁmﬂggé 19’7311%3 PDI 4B6-fifdions as a
arquhar et "at, 1991, GCene, 8, 9; EP074661; 15

chaper@if0 2987 98 taEPEBIoBuYlting a:ﬁdnenaefr a@ctivity repaderatengprotein folding

s TR R ST R, RSN s b PORBAE no

disulpHided RbABH Qfiof twadlre %&%Qo bé.the Mahcip8i i@hctlonl(ﬁZPro’{bﬁI @Zsulphlde

Freedman et at, 88, Bi ochem Soc.

Isomergelip&r @er evigig 6Sole s v - <300 J. Bol. @@918- ‘2@@6 )%Hﬂ%ﬁ%ﬂ@)
The DR o R 8 i o 5B e B ) Sl ShARE Giprons

et al, QQH U@aﬂ‘&ﬂ’y 126-1980 Feiquhiraet af, SI9L9L]J[ r&ml yos n§l-8 L aERO7 46851 ;
ors of protein folding, assembly

EP0291 i BP GRRST B Fheteds TS PR RBR oM IE0e Tsshpuisr §f action
of the Y BhifieT ) HORDahol lopd ekithionAReE L0l huditln df) 1980,

Mol B@ﬂDQ% MﬂGﬂOﬂée&ﬁﬁﬂbﬁ&l 1988, Mogread Mot ﬁmnsZHﬁp%-ﬁn Gilbert,
vi abl e host. t her. words e end n . e e_
1089, 4igehgriiotess Sy ieoRTBOSOmEsiph 2pd Holaarepy (So0of o gh i m3ss
d IRIEN [
o145 101D |\*r/r1ea¥‘IS %5?;2:5; E%E V\Al%gh!ﬁcﬁ%gr act éf%ltgl ?gﬁﬁg@%\c?fatheprmny
protein( fhctrdt .chjrefitty limphicatet aal medig®ds of Mpbteod $olEmgp| assentlily, and

wanslogign 30 1 G CREUEN T 'R e brd-S Lol et o ReLRgtne

catalyti‘étac@fgf. 1990, Biochem J., 268, 63-68), rat (Edman et
1985, Nature, 317, 267- 270), bovine (Yanmauchi et
al, 1987, Biochem Biophys. Res. Conm, 146,

rhe 30428 B TERS S i s P bancrion
of an i8R hdsBChajtRRSv@ts, Fle erdbindus PRI @ehis af tedbntiFUgR)
and chick (Parldconen et al, 198 Bi oche n. J, 256,

1005-1011). The proteins fromt hese vertebrate species
PDI issrggdﬁyaisolated from mammalian tissues and the homogeneous enzyme is a
homodimer (2x57 kD) with characteristically acidic pI (4.0-4.5) (Hillson ez al, 1984,
Methods Enzymol., 107, 281-292). The enzyme has also been inuriﬁed from wheat and
from the alga Chlamydomonas reinhardii (Kaska et al, 1990, Biochem. ., 268, 63-68),
rat (BEdman et af, 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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hi gh degre. of sequence conservation thro@' 113 Zﬁilif 005438
e e

all show s ral overall features first d |nt e

WO 5P 71%equence (Edman et al ., 1985, op. citPET/GB2A4/005435

yeast protein disul phide isonerase precurso PDI 1
643-9) cymastScheensdeta, eanparirethan et ek supie) mad chish{Baridsorsn ef al,

072 t
B
high d@g&ae/uit b@hdl@fmyemsm {hydvaabtaamad azﬁmmg sevenataperall features

yvkaaet | ve knitl agi d¢ tengdl psl ki fknsdvnnsi
first Doiezllm@l&eef@b?]?%if‘éluf-‘w ﬁﬁ%@%agagaﬁ% yI anet f vt

pvi vgsgki d adf natfysm 181 ankhfndydf vsaenadddf
kl si yl psam depvvyngkk adi adadvfe kw gveal p%/ 241
A yeafty pfoﬁbgﬁvdlaﬂmﬁesigdmhgsw pfegnenePDéRY kgl fbr-‘e ound as Genbank

accesGRITRy G T R L0281 Vi Bk e et FoeycsSi 2 amino

aspi vksgei fenqgdssvfq | vgknhdeiv ndpkkdvlvl yyapwcghck
rlaptygela 421 dtyanatsdv |iakl dhten dvrgvvi egy
ptivl ypggk ksesvvyqgs rsldslfdfi 481 kenghfdvdg

1 }g%la gav% I%l?ffs% d ggrﬂ% %eggﬂjvagaﬂ s%Qef*Es f'?cﬁ L& Q@Ef ablk

sequence can as Genbank accessj on no.
61 cmmzyﬂqaﬁewé@ klﬂfféamq B CRYY GERE@SOF SEDS ST
121 ﬁ%‘«gb%e& rfeaogav sawsshdipasglanbagse pvapegdsavakhat sm

hd | | f 6 |
o TSI DL LA RS MG e
241 fgja}égﬁpfrfﬁa@a’eﬁgl:ﬁlm Kh@ad%}aWIlﬁt%]ylabH@tglef ﬁ\?FWﬁFd
301 %@ﬁﬂ@&&yﬁmwﬂdﬂ&nwﬂ@gyﬁl veacaaned fics il syl @ samkdarlkgd

R N e e L S e
421 d@@mamﬂgnmﬂck@mtempﬁﬂmvhmw e@ml(z%qlp@fﬁe%‘é@awQSéélslrdfl

181 kdiguk@icak yabydeal Lkgd 8611 asRluyksoel fenqgdssvfq
| vgknhdei v ndp kdvl vl yyapwcghck rl aptygela 30 421
dt yanat sdv |i akl dhten dvrgvvi egy ptivlypggk ksesvvyqgs
yieagekiaoss xead t has
.Anah%%éﬁéégeﬁgqu E%a ggﬁﬁ%ggggﬁﬁg and ?%égnents 6?§Fﬁel
the follabdveseRiincs efifdhamiio aaidd vari ants of other naturally
occurring PD sequences are al so included in the
present invention. A "variant”, in the 35 context of

1 miBhgatigf @s’sﬁlieossa p&quee{ripev\da&rveknatai cOE,iGEhdTOFBaef fapw
itions there m
o CRSHAn ISR D S8R L] 88

121 dyrgnriceaseraiatkass, p@fa@v?p@@daylggetfvt pvivgsgkid adfnatfysm
181 ankhfndydf vsaenadddf klsiylpsam depvvyngkk adiadadvfe kwlgvealpy

241 fgeidgsvfa qyvesglplg ylfyndesel eeykplftel akknrglmnf vsidarkfgr

acids:

301 hagnlnmkeqg fplfaihdmt edlkyglpgl seeafdelsd kivleskaie slvkdflkgd
361 aspivksgei fengdssvEiq lvgknhdeiv ndpkkdvlvl yyapwcghck rlaptygela
421 dtyanatsdv liakldhten dvrgvviegy ptivlypggk ksesvvyqgs rsldslfdfi
481 kenghfdvdg kalyeeagek aaeeaeadae aeadadaela 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
context of PDJ, refers to a protein wherein at one or more positions there have been amine

acid insertions, deletions, or substitutions, either conservative or non-conservative, provided
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WO 2005/ 06319 PCT/ GB2004/ 005435 that suchgklrdd§Bs4VUs/ U0 5435
. result in rotein whose basic properti esWfor ‘
WRWHPFE1%nzymati ¢ activity (type of and specP§T/EB2004/005435
activity), thernostability, activity in a certain, o
that sughHthangeyeesfih 8 pediéih iwhppe bisis/propestiess )fcgrﬁxmﬁlﬁ REFREaAFivILY

hapged.. " Si.gnifhcant | y'.| .hi.s..c e

(e of i Seritea iy BRFNRRPI el PR poARS (Habitie)

have n@figh{fRad®f bedh thanayd. $Bidnifidaatigli ihfileis enttelluieanothhibreakilled in
5 unobvi ous over the ones of the or] gig%l g{}r}gtei n. . By

the art wouliswihatitieeroneges et orseantmay FildbradderahBiinyeyid met be

.such a , e, .2, Met; Asp, du; Asn, Gn;
> unObwg'ésrqveﬁﬁlP ?éﬂ%o)}f He/ﬂn?ﬁfgrsﬁlﬁr g, H's; and Phe, Tyr, Tip.

Preferred conservative substitutions include Gy,
Ala; Val, lle, Len; Asp, du, Asn, n; r hr: .1 .
By “copgesvatine gRbsREORF S intgRded compinatiany S‘%ﬁﬁi‘?@ T Al Mt
a ? a8y 9 is: 0% atyr] gast P¥%red
Asp, dé‘%e’f%enfg@#%/ S%tét'ﬂhﬁ, &y, R 13t A&Q%S, Qi Pllie, yr! €85 fre

east "80% “nore preferab at | east
conser@ive sebstitutiony mciprie (By.ablay Val, lledst; 8584 GledsppEly; Ser, Thr;

preferab at | east 99% nost preferably at |east

10 LB’SsA@Q?%fféléeeé nce identity to the polypeptide 15 from
which it is derived. The percent sequence identity
bet ween two pol ypepti des may be determ ned usin

A “varpof treditadlyhesmilesst 26 0tfrleart 50%sat diagiciiss erjatd@asbw%smf@rably

vari ant s tu or_ made ' 8
ot leasl e IR Tl n Y P BEro bt FEiSHR 3P Sgk boore
preforaBfySit Wkl 90811 QW prdferally bifl8asabb. 5%/ seqhdnag itatity, to e goigpeptide
context of PDI,  refers to a protein wherein at one or
15 from wiizhét ipdeiteilons there have been del etions. Thus the
fragnent may conprise at nost 5, 10, 20, 30, 40 or
50% typically up to 60% nore typically up to 70% _
The péttéieicabibnée UbcritRy 8R¥UvediD o Qiodfrepaldsy nd§ brp deenBl using
even nore preferably up_to 95% vyet nore preferagjré”lf’l%de

suitable o@EUEL progrenss BerpisEEssed Selgite neWehoAriARiS TRAY| e AN
. .__PD tein., .Parti .
using ﬂﬂﬁ’%?@%’% c%'ggdrtr%lg arbh&uarhy sﬂ?&ﬂ'ﬁe{glﬁ@l SRGIE I a§e]g Q{e]rl] g@bm in

ri'se one-or nore mal NS o

20 theart.desired protein. A fragnment or variant of PDI may be a
protein that, when expressed reconbinantly in a 30
host cell, such as S. cerevisiae, can conplenent the

A “ﬁagxﬁé P iiﬂ'ﬁ?eoéon%gl'?o Pﬁg%f&?éj\%l ¥ prods QieRiPRl odeRand® gobRions
oat “cel T an may, tor exaine, be a naturally
there haechdeni defptiotso nBiwsghe fraPent mew homgsrise 4t omst 591G rifodea40 or

50%, t)%ca%;(gpgmz; Iglgtm S yggphto%‘yg %?etfcg'%ly%% % %0%,31%0{'3 ]g;referably
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 protejn. 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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WO 2005/ 0614l 9 PCT/ GB2004/ 005435 or ot her‘undu‘f“ Gret/vLasaa
anot her eul"aryote such as a hunman or othe
WQ200506F4%e. or aninmal or by a plant. Another BEECGE2PQ05435
chaperone is SSAl or a fragment or variant thereof
or othehfinghgraamothér ewalyesd @wb ag agrs-atheag vereliralg; pyanigghpr by
1 tal so known as YGL0O, is |located on chronosone | of
aplailt he S, cerevisiae genome and is 1.93-kbp in size. One
publ i shed protein sequence of SSAl is as follows: 10

VMEKAVGE DLGTTYSCVAHFANDRVDI | ANDQGNRT TPSFVAFTDTERL |, GDAAK
Anothexguafaged chaperone is SSAL or a fragment or variant thereof having an

equivel B NP BRI QUM BRE Sl RSP BT KO o

chromo¥biad VI TAES YeAaAiadpANARY BAY ENDIBCRPATIKDAGT | AGLNVLRI | NEP
TAAAI A YGLDKKGKEEHVLI

FDLGGGTFDVSLLFI EDG FEVKATAGDTHL GGEDFDNRLVNHFI Q
- I RREET ACERAKRTSSSAQTSVE! DSLFEG DFYTSI
one RSB

ELCADLFRSTL DPVEKVLRDAKL DKSQVDEI VLVGGSTRI PKVQKLVTDYFNGK

MSI@Vﬁ%ﬂ%@&ﬁ&ﬁ%w{?%wgﬁ%%wKL| PRN

PSNTVEBEKSTICRNFNDPEVOADMKHFPFRLI DVDGKPOIQVEFKGETKNETPEQLSSM

: m@m&&%ﬁﬁfﬁEXﬁM%h@éﬁ%ﬁMbkﬁﬁﬁmmw PQ EVT
YGLDM@EWY@A@%&%’F@@&RPﬁ@ﬁ%ﬁ%ﬁ%ﬂ%@%msm A

EFKRKMBKMNATNORALRRIRTACERAKRTLSSSAQTSVEIDSLEEGIDFYISITRARFE

ELCADL%@FM Wﬁ%ﬁ%@k%%@ﬁ@F DDKLKEL
ANP 20 | MSKLYQAGGAPGGAA GGEPGGAPPAPEAEGPTVEEVD

NPDEAVAYBEA{OPA Retf PESRITTRG S &GV éGiE”oTrAG@@’&“fLF%RNéEI?W | ows,
KFEI FAVAM@EgL ¢y FacE AR KDED AP PERRELAE BPAPMAPQIEWTED¥REUence can

GILNV%%’?MKE&%I?ND!{& éﬁnﬁrﬁﬂﬂ&tﬁﬁﬁﬂm%ﬁrﬁsﬁm@ﬁ% ain

ernative nuc uences encode an

smswwm&am&%ww%aa@w FES SR SRR
TMSKL YBRET AR AACIE P CTICCEAWE PEATGE T AGBTACAACATACTCGTGTGT TGCTCAC
TTTGCT
AATGATCGT GTGGACAT TATTGCCAACGAT CAAGGT AACAGAACCACT CCATCT
A publiERddSI@ling sequence for SSAI is as fo]lows although it will be appreciated that

the seq%f&;% %T Cc‘énce-lc-l Y eccég‘r-lrc;rra e substt onﬁTcﬁTM%%%%de
Sequenm%ﬁcﬁm-ﬁgﬁw%ﬁ'ﬁMF TGATCGGTAGAAACTTCAACGAC
GT GCAGGCT GACATGAAGCACT TCCCATTCAAGT TGATCGATGT TGACGGTAAG

AT R AR P AR D R AR IS e BGRRES A canaTCTCC

AATGATC@CW‘F@ACATTATTGCCAACGATCAAGGTAACAGAACCACTCCATC TTTTGTC
cerr TRt ed A AT AACATOAMEANAACTECOGMMACTRACT TEEBRAGGEAAGGT CAAT

oo AR B SR I AT R B R A SRR A COAGOAT

GTGCAGGCTEICRTGAAGCACTTCCCATTCAAGT TGATCGATGTTGACGGTAAGCCTCAR
ATTCA@@%W?JMM&%@&M@WW GCC
ST A AT GARGGAAACT GCCGARTCT TAC T TGGEAGCCAAGGTCAATGACGCT
GTCETCACTGTCCCAGCTTACTTCAACGATTCT CARAGACAAGCTACCAAGGATGCTGGT
ACCATTGCTGGTTTGAATGTCTTGCGTATTATTAACGAACCTACCGCCGCTGCCATTGCT
TACGGTTTGGACAAGAAGGGTAAGGARGAACACGTCTTGATTTTCGACTTGGETGGTGET
ACTTTCGATGTCTCTTTGTTGTTCATTGAAGACGGTATCTTTGAAGTTARGGCCACCGCT

GGTGACACCCATTTGGGTGETCAAGAT TTTGACARCAGAT TGETCARCCACTTCATCCAA
34
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TACGGT TTGG.QAGAAGGGT AAGGAAGAACACGTCT TGATT.CGACT TGEGT

WEZIpSoH1719 PCT/GB2004/005435

ACTTTCGATGICTCTTTGT TGTTCATTGAAGACGGTATCTTTGAAGT TAAGGCC
cARTTCARGEERAGAACAAGAAGGACTTGTCTACCAACCAARGAGCTTTGAGARGATTA

AGMCCWEM%@%@E@J@M@&WW@U TC

ATTGACE@%?G%@%?@GE&%FWGS%?W%%TCA%CEGP?&CJCA‘QATTEGAA
GAATTCEAAKTCAAGABACAGAN ARG BGACAT BRERAGAATISARAGCCT TTGAGA

GCTARH %&IFTCAAGTCGATGAAATTGTCTTGGTCGGTGGTTCTACCAGAATT
GCCAAGAGAACT CCJALQCJ CE(E%;I’]' CAAACTTCC
CCAAAGETGERRAAATTGGTCACTGACTACT TCARCGGTARGGAAC

AACCCrARTGACTET T ECT HOGAN T AT OGN AT CHACATT TSN FCAGCAGAGOCAGA
TATTGTTGTTGGATGTCGCTCCATTATCCTTGGGTATT
GMTCT&%%& CATCTACT TTCGA TGAMAAGGTCTTG
GAAAC$§€$@§$ﬁG§GTCATGACCAAGTTGATTCCAAGAAACTCTACCATTTC C
AT RO T EGACAMA T CTCAABT BT BACISTT CTET TGBECOBTGGT TCTACC
TTEEETAAGCTTCGAATTGAGTGGET
GAAGG‘@%&%W?@F&%F&GAGT@AC@GTM@@AW@GA
ATTCCHFGH@gmgCAAGAGGTGTCCCACAAATTGAAGTCACTTTCGATGTCGACTCTRAC
ceTATTAREGEACAT CAACEITGATGCETACEGE GCIGCT ST TEGANGETEETAT TTTGACT
GGT
TGGETTGCTGAAGCCGAR
ACCAA%&S\%%?W&H%%%W%AT@TGTC@TCOMTATCCTTG
ABATTCOATRREEAACATCAAAAGGAATCTCAAAGAATTGCT TCCAAGARCCARTTGGAA

TCCATW@%%W@&E@W@%@TTT%
CAAAG 10

GACMG&WWW?%&?&%&&%&&T@TTW

ACTGCGEECHEEEAAGAATTCGATGACAAGTTGAAGGAGTTGCAAGACATTGCCAACCCA
ATCATG@M%E@@M@AM&@@AM@M&M@ETMTC@MTG

e AR AR S RSN CRRET RS PTG cAC

cTTGATIEREAAC

GGTATTTTGAATGI TTCCGCCGT CGAAAAGGEGTACT GGTAAGT CTAACAAGATC
ACTATT

The pr el bHATE AT ilcofesmieier o ANREpa Prbe FERRCL
HSPNW%A%&@RAW@% &ﬂae&_lgé chaPerone act1v1ues aiding C%rgkem

synthestd, G8dmbly and folding; mediating translocation of polypep’tldes to various
TCCATTGCTTACTCTTTGAAGAACACCATTTCT WAA
intraceltplayrdorations, and resolution of protein aggregaies %T(Egl' ralg, FB%W

J BfOCWW@@%@%@WE@@M%d

with Wﬁ@@%@%ﬁ@é@ﬁ%&%&&?&%&%ﬂ%

rotems is an ATP-dependent process and accompanied by a
Pep“de%ﬁgch BT AT SR T CCACAGRLT CAAGGT CCAACOGTT

conforﬁmzxch@ammspm@epk@t&e Craigs Y, per@engs to the
Hsp70 famly of proteins and is resident in the
cytosol. Hsp70s possess the ability to performa

0 FlotaoREe pAFEBuIRLY i diveabin the dyribespy, @61ding andsecretion
CytosoﬁH esllgﬁfs0 asse%‘ol y an% folding;, mediating s

of protema (Bd:o&;caé’q Gaigol 9% bypyépt Tnd® cerayisias sygaselic hsp70 proteins have
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
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W BT e mw W s s L

i ntracel | ul | ocati ons, and resolution of otein
aggr egat es Qecker & Craig, 1994, Eur. J. ochem

e

WO20)5/0617123) . Hsp70 genes are hi ghly conservedPCT/GB2004/605435

possessing an N-term nal ATP-bi nding domain and a

proteif flog! fﬂerg’ibulﬁﬁﬁﬁst E@aﬁi\i&db ﬁgaﬂéﬁﬁf&gﬂl vilablﬁﬁﬁO(Hmb@re&r@ralg, 1994,
interact . with the pepti ackbone
supra\ai 59908 BpICRioies DPR e SrRE I S i Hedop fasgge proteins.

This 5‘319 stABRi *ﬁ&’rw{h@g?; );cpcggt :rfé%aﬁ&l AP pAkBrsde Eﬁﬁﬁﬁ@tbﬁh&%ﬁﬁﬁung

acconpani 6nfor mati onal change in
them Jlﬂmﬁﬁ\fcﬁlﬂed: kiete fioBitabeing EeSibledi ptajmulimyelesdari c@mpé,@,?;@ in the

cstosch iR GeRBE e | GRSIOGHIR 8 e RS HEer i Crale
1994, }Ea,%‘ SR ﬁﬁ)temh @Ieﬁ% SHIRNY ﬁx@@fe@)iﬁ P5QttabsiAEnaD bio Eenesm and
teins

een divided into two %roups
mamte(rﬁﬁk Tof4 preguoSSEoy SSBslpcating dptopitlet enAeplaspip cretignim  and

mitocige CERR el e0b: B R AGR S UTs oot pptvan

et al., E@‘EB GBRANACRHRABIS (SR TBBEIM4DY. @ga:tm@s%aummtsﬂo Hjﬁd damaged

active to maintain cell viability (Beck f
protem@%ablhm rthym @ytao@@malﬂm#pbieér e AR mllﬁ&mg ‘retolding or

T T L

73-82Rr ecursor proteins, by maintaining themin an

unfol ded state prior to being assenbled into

mul ti nol ecul ar conplexes in the 5 cytosol and/or

g f Hhd SredBf InOLRIOA! 9ORRIHA8S, in
Variarg GG ARG SRS gL BRSHARR ATy etBl AR 27

the coftakitdf S8IAA[ fefers tovopraeih havimpohe sequansof nitbeslS Adi ayeribai for at
and nmai ntenang1 of pr%c#ﬁr:sors for transl ocatio Le(rﬁ
one of HEOENABPEESnIEee theeg, DFET NG ¢ A PTCLHADRs ons, Or

subsﬁ%%%soél%%g qg{jé&&uve’@tﬂon-céﬁ?egvat@@ zproH% t.hfzﬁuch changes resultin a

osuwan et at Bi ol . Chens.

‘ proteuiK&o(sQ)hamEQﬁépétﬁdQ)for &xainplehaszybaaﬂ astioiin (type it n@d specific

e e T e

been ¢ Qa g0 ﬁ FinShischiExt lﬂ%ﬁm&‘@ldﬂ&fs'kiﬂe@n@t&rar&vould say that
qws 1998, Cell. 94, 73-82). Variants and

the pmﬁpea:@neﬁﬂs uaﬁa:sm silldeadiBerentriait wepalil 10k be Brobyiass @wer the ones
invention. A "variant”, in 15 the context of SSAl,

OftheP’éng?qé’r‘?tSma protein having the sequence of native SSAL
other than for at one or nore positions vvhere there.

have been am no acid insertions, deletions
By “censbafiveusubstitstions’ tih ntenden sembpmatioes weh as Val, Tle, Leu, Ala, Met;

Asp, Qﬁ?ﬁsﬁ{]ﬁ%\/%%@,b O\A'l e sIh ?‘ﬁs‘.: hanﬁ'ﬁ'%g ,gﬁ%‘ﬂl brdffired

icpr f'or "exa

conser® RFMNTRbb Rk iMbihde Gy peeaofvaarm chép, Glu;akt, \Ghy Ber, Thr;
thernostability, activity in a certain pHrange
Lys, Argtnd £h6i Tt y) have not significantly

A “variant” of SSA1 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 SSAIL.
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20 been chagged. "Significantly" in this cﬁg{tﬁaﬁéwﬁs/ 005435

that one s led in the art would say that he
WORYSO6tTRs of the variant may still be differ BRE/GHIP04/005435

10

I5

30

woul d not be unobvi ous over the ones of the original
The peprcettckauely identiyebetateen evaupslyptptidessay bs deiemmoed using
. conbi nati ons such as Vval,, lle, Jle Al : .
suitableyegmEpHiss progrs.cas, disopped ‘23'1?/‘?’- /§L”5H vl %f?%fbe »Pnaé;éa@ nade
ing t1E0rethbME of ph6Rin detfc@ifieshd SRRBREN@ iuvpesdilsk afdirtDRgown in
usm"ﬂlfn%eug)g EC)SI%/ Ala;” Val, lle, Leu; Asp, Gu; Asn, Gn;
theart. Ser, Thr; Lys, Arg; and Phe, Tyr. A "variant' 'of
SSAl typically has at |east 25% at |east 50% at
| east 60% or at |east 70% 30 preferably at |east

A “FraddQ¥%t R Be ROSERr GDEIARL refi@@sd a Pfeinchemingntbe @equence of native
preferably at |east 95% yet nore pref rabI)( at

9. | east
SSA1 ey thaoder Proapar 4ty nesitiony wherggheyg hage hesncdslistivas ilays the

to the sequence of: natiwe.8SM ... 3o
fragmel P A G Se Thel el st 1o ox 3o, MARYHE 166082 more
typicaﬂ@ﬁﬁl%ﬁﬁlgrm%p pf@%r&lﬂ?pﬁﬁ de sS0¥Rymbes pmf@'ﬂbiyggadtclu%h’g Seven more
Suit abl e_comput er ~pr.ogr.ans, i scussed. bel ow. Su
preferaoli iR S5 BT IR GF B DLGF RPIRE HLHsaS! dre full
o S AT BSIIRE0 AO! fhta s o

more WM othaind of BB Adssiredp@it<dnt 0 a protein having the
sequence of native SSAl other than for at one or nore
positions where there have been del etions. Thus the

Efi?graﬂﬁ?‘f SO R 5 Sedl priRet thas, wiin efBiess38 rednihantly in a
Aﬁagr&%:&? ypIi cally up tag gooqr nore typically up to 70% Y

host cepll efeatabs W uprdvisi®) %annoemplomefie thepgletion 10f theogndegenpusly

o preferably up, to.95% yet nore prefe .
enoodefly S84, R uAdhe G ik 204 St GPARHE: By EARRY Burcing
homolodF WO &hfh 23! hdifdibarenodeaete bfitBer 5aeHTRAl Suddf asSEAdther
protel n conprise one of nore whole domains of the

yeast odesherdingiy otamother Aukarsgigsneh of 2 bampm At ober BERbraigorHEimal

a.protein that, when expressed reconbinantly in a 15
Orbyarﬁ}g?t'cel |, such as S. cerevisiae, can conpl enent the

del etion of the endogenously encoded SSAl1 gene in the

host cell and may, for exanple, be a naturally. )
Anothegopreferied ghaprorns! 851 wSarasmerPr 3erigni{esr b dns syEyelent
b bﬁ o% er organi sm such as another yeast or other
chaperonelic® a5V ot her eukaryote such as a human or ot her
vertebrate, or ani mal

PSEI, also known as K4AP121, is an essential gene, located on chromosome XTII.

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

MSALPEEVNRTLLOIVOAFASPDNQIRSVAEKALSEEWITENNIEYLLTFLAEQARFSOD
TPYART, SAVLFRKLATKAPPSSKLMIMSKNITHIRKEVLAQIRSSLLKGFLSERADSIRH
KLSDAL ARCVQDDLPAWPELLOALIESLKSGNPNFRESSFRILTTVEYLITAVDINSILE
IFOSGF TDASDNVEIAAVTAFVGY FKOLPKSEWSKLGILLEPSLLNSLPRFLDDGKDDALA
SVFESL IELVELAPKLFKDMFDQI IQ#TDMVIKNKDLEPPART TALELLTVFSENAPQMC
KSNONY GQTLVMVTLIMMTEVSIDDDDAREWIESDDTDDEEEVTYDHARQALDRVALKLG

GEYL.AA PLFQYLQOMITSTEWRERFAAMMALS SAAEGCADVLIGEI PKILDMVIPLINDP
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or by a pl . 20 Another preferred chaperom
or a fragnme or variant thereof having equ™al ent

WORAHHSEHE- | i ke activity. PSE1l, also known as REBGB2004/005435

is an essential gene, |ocated on chronmosone Xl || 25
R RV QKRBT H AT IO T S S8 P T R SR N Sl p |

FASKDASEF DB ML LV LOSNKLYVOEQAL T TTAFI AERARKNKF IKY YDTLMPLLL

NVL%EM}!%MLY%%%E%HB%M#%%I sENNhERA-LTFLAEQ
YLEQSTIRACRL SARAF BRI AV RAPPS SR A QDB RSP R E VR RO RS S KGFL SER

OGKHIADS RitD B SAMELL.OS YATLLRGOFAVYVKEVMEETALPSLDFYLHDGVRAA

GATLI %ﬁ%%%%&%%fﬂmwﬁ%%héf VPYLI TAV
MG DNCEL R IR TSR TARYABMODBNGIEOE PREERERINET PEBSPENSE PRFLDDG

sTAAVKDBAIGAYT KNLENTWPMINTFLLDNEPI LVI FATVVIGDLIQYGGEQTASMKNA

e R b YGRS B OEREL AT DMA K GRRARKIAL L LTVFSE
RS STENGNGNSLIMAVNARIEN VS BB AAEE ST T BBETSE Y HSHARQAL DR

PTVCAYAYA DSV IOALNERSLTEREGQTVI SSVKKLLGFLPSSDAMATFNRY PADT
MERY H%ﬁy AAPLFQYLQOM TSTEWRERFAAMVAL SSAAEGCADVLI GEI PKI LDWI
' DP 37 WO 2005/ 061719 PCT/ GB2004/ 005435
HPRVQYGCCNVLGQ STDFSPFI QRTAHDRI LPALI SKLTSECTSRVQTHAAAA

A pullsbrrodenidssErdRE STImeRIat RREA 71 AP R olgER i yER be

appreéré@!l—'-tﬁa ¢ sequence can be modified by degencrate substitutions to obtain

NVLKVNNKDNSVE KGKCMVECATLI GFAVGEKEKFHEHSQEL T SI LVALOQNSDI DE
alterndbDAlnRS eotide sequences which encode an identical protein product:

YLEQSWERI CRI LGDDFVPLLPI VI PPLLI TAKATQDVG. EEEEAANFQQYPD

WDWQV 5
ATGTC%QEA%&MM&N@M@%EbW@METMSLWYLH
TG e A A A AR T AR T SPGB B R A R A &R P MR P TQVYHINSL

GRAAANAGAYGAGTATCTTTTAACT TTTTTGGCTGAACAAGCCGCTTTCTCCCARGAT

ACMC%&E@@@&E@@MH@J@E@@WM&MWT%&
TCTT ORI R PR FATRRE R TP ER TSR B AR AT T8 Qvaaeqr

CARATASMINATCATTGTTAARAGGGTTTTTGTCCGAAAGAGCTGATTCAATTAGGCAC

AAACT%((E&*%%‘T%%&MXM&@&&%B&@@A@M@@EMMVQ VDFPG
CTACh A N ASAR ART T ARSI AR T ARRER T T PADIERASFNY QFL sQL

AGAATENNSCGACTGTACCT TATT TAATTACCGC TGTTGACATCARCAGTATCTTACCA

ATTTTE; %Méﬁn%%%%%ﬁ&%ﬂ&%&@ﬁ%@@cﬁsmm FN
VEEVHKWF Eu bl i shed nucl eoti de cod

TTCGT@%W@HEF%FC%E&C?% C?‘%‘FF%%CA%‘?%TﬁEEWTF?AWﬁ | be
ccanctOrapprercat Bd ChAGKT T MERRE QREFRIBAGRMIGREEOe0TT dd2ed by

reacTIPHRARE GrfasMRabbddrb NS thRcARGAA AT TCARGEATA TG
TP TGACCAAATAATACAATTCACTGATATGGTTATARAARRATAAGGAT TTAGAACCTCCA
GCAAGAACCACAGCACTCGAACTGCTAACCGTTTTCAGCGAGARCGCTCCCCARATGTGT
AAATCGARCCAGAATTACGEGCAAACTTTAGTGATGGTTACTTTAATCATGATGACGGAG |
GTATCCATAGATGATGATGATGCAGCAGAATGGATAGAATCTGACGATACCGATGATGAA
GAGGAAGTTACATATGACCACGCTCGTCARGCTCTTGATCGTGTTGCTTTAAAGCTGGGT
GGTGAATATTTGECTGCACCAT TGT TCCARTAT TTACAGCARATGATCACATCAACCGAR
TGGAGAGARAGATTCGCGECCATGATGGCACTTTCCTCTGCAGCTGAGGGTTGTGCTGAT
GTTCTGATCGGCGAGATCCCARAAATCCTGGATATGGTAAT TCCCCTCATCARCGATCCT

CATCCAAGAGTACAGTATGGATGTTGTAATGTTTTGGGTCAAATATCTACTGATTTTITCA
38



al ternati vegucl eoti de sequences whi ch encoge™hn’® “V¥*/ VU433

i denti cal tein product:
WOTHPOFET TTACCGGAAGAAGT TAATAGAACAT TACT TCAGAT T EF DIGRZ8H3(905435

PR e FE RS P ERER A B e T RETFEAAGAAT GG

TCAGAAAEEA.@@CAZ@AGTTCAAACGCACGCCGCAGCGGCTCTGGTTAACTTTTCTGAA

TTCGCT%%’%XN E@éﬁ&%&ﬂdﬁb@ﬁh@%&ﬂ% TTCTCC
THAGRAAA TAAAAGCT

acTearCORE A GRATARE TP TATCAAGTATTACGATACTCTAATGCCATTATTATTA

AATGT TWM%BM@&M%%@EW@AGT

GCRACTCARINTFGETTICFTEA )
ATTTCTA%%@I CGCTTTACAAAACTCAGATATCGATGAAGATGATGCGCTCAGATCA

TTACCCETNONACETTASAT NGABETCIACTAAA RAFATTEAGAGAATCC
ATTGAA@QJ@EAAGCAGCAAATTTCCAACAATATCCAGATTGGGATGTTGTTCAAGTT

e AT AT CTACCT TAT T AT ACDGC T T CAGATGAACAGTATC

CTATTAAAAACCTEAATEACCCI T FACTGATEERAGT CATFAATETEAARKT-TECT GCCAGT T
arcearREFa o ToTACCATCECTTGACTT T TACC TACAT GACGSTGTICGTGCTGCA

' GGAGCA#:?—WAWTTcgﬁggggﬁ%‘%%g‘T%%&GCC%@%MTA@ATT

GAGCAACOANGT CETTIGAAT RERET CCAAGRET TAAAGAFEA TS FAGEACGATGCC
GAACCAIT & n AR T oA CeCARG T TTATCACARCTCETTAGTGARTGGTAT TAAAGTC

TCAGI TTTTGAATCGI TAATTGAGIT TGGT GGAAT TGCCACCAAAACTATTCAAG
ATGGGT@W@GCWAGCGAAGACCAATTAGCGGCATTTACTAAGGGTGTCTCCGCC

AnCTT AR CAGCAAATAATACANTECACTRATATGETTA
GMAT%%&% TACTGACGAAGATCTTCTCGATGAAAT CAACAAG
CTCCT AAGOGT TTT CAGCCAGAACGCT CCOCAA
TCTAT CQWT TTTEAAAAC CACAAAT GETCATTATCTAARGAATTTGGAGAATATA
TeecCTAPATERAAGEACAATTAGCEEGAAACTEIACTGAT CETTACTETAAT CATGATG
GTAGT CGAACAAACTGCTAGCATGAAGAACGCA
%ﬁ%&%&c&%ﬁ& CCATAGAATCT GACGATACCGAT
TTTAT TMTEBCCGAGTGCTTGATTTCTCCTGACGCTCGTATTCGCCAAGCTGCT
TCTTATEAGGAAET T AGAT AT CARTACBIT CCTCAAGOTCT TOATERIGETECT TTAAAG

oo A AT ST RO ARG CERTIITCORRACTCCRRACTESARGARAAT - )\ o

CETTCTACRIGARR GAATGCCAGTGCAGCCATCGCCARRATTCT TTATGCATACAATTCC
ancaTTESEAOCACAMNGAT TAXICCEEBATCATGREACKCET I RGONEET GAGGGT TGT

A i R A SRR AR A R AT SRR TS T cATCAAC

CCAATTGIAFIRTRC TCAATCTAATATCTCCGCTGTAGT TGATTCAGTCATACAAGCCTTG
BATGB W&ﬁ%ﬁ&ﬁ%ﬁiﬁbﬁ?i@ﬁ%&fﬁ CTACTGAT

rrsasA R AR A TR T TATCTARA

ATGGACETANBCATARATGGTTTGCATAA
TCAGAATGCACCTCAAGAGT TCAAACGCACGCCGCAGCGECTCTGGITAACTTT
TCTGAA

The Psﬁﬁ ECCANGEATATEE TP SABAC T AGE GRATAGIHEDATDRISAMAT AT ort

of mcmWAM@M@WﬁR%&@AG&%@%ﬁ&%&WﬁS )

Thi 1 0 bedded in the nucl
> Ptk AR P MR TR A P L™
envelopt @l tdade up of nucleoporins (Ryan & Wente 2000, Curr. Opin. Cell Biol. 12,
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. AATGTTTT TAACAATAAAGATAATAGTGTTTTGAAAW/K)&AH’@#‘M@*’* FUUB435

GAATGT
WEZRACTICTGAT TGGT TTTGCCGT TGGTAAGGAAAAAT TTCAT GACPRT/GBIOAN05435
GAGCTG
361-37 BT TRCTARATTGSECEETHT AS R 6T ORGATATOGAT Galaapa@aT gaarRtior

AGATCA

nuclemm%%&%@@@%ﬁ%ﬁ%&ﬁ&ﬁﬂﬁ%@

(NES) U&etohOer al., 1998, Curr. in. Cell Biol. 18, 352-399). DPselp is a
R T AR oG o AATTACTGCCAAAGCAACGCAAGACGTC
Laryop]ﬂﬁiﬁ?ﬁif@ortm a group of proteins, W]Jich have been divided up into o and B

5 fmhe% erlns are soluble H;IFJ EMALS mG’?iHG%’*Tf?JnTSETJ of
macron%é%ﬁ%@fgﬂ%Hmm%ﬁ@mmm%mt
with an@THIIVRCABASIOTARGHRCAGP T TG ATICANT T eTEPRT MrerT R &

Wente, JR0AARIAT A CEEPERGHERR G L PRRISE AR A Slear b

hydml}g;r H#Alya&l by the small GTP-binding protein, Ran (Seedorf & Silver, 1997,
CTTTAATTCCTATTCTATTATCITGITTACT TGCAGCCACCGGTACT
10 - supra). CRM@(‘has been identified as a karyopherin B. 14 karyopherin 8 proteins have

been ichA 111;T eﬁgg‘%g %E%%%%Tare essg%A cfrh@sAI%%eca se
multip%%%@ﬂmwﬁmwﬁmwwmmwma et
al., 200AT CEI LEELMT TTEAIBEARER6E L AlspAEdacgliced lohsauaistsrE the

mcleat e PR G PRI PR R R TS st i pgtein

15 moves AHAIut 30 the nucleus as part of its transport function (Seedorf & Silver, 1997,
GAAAATATTGATGAAGA%EAGACT TTACTGACGAAGATCTTCT TGAAATC
suprd). ARGARGS involved in the nuclear import of transcription factors (Isoyama ef al.,

2001, Ju%ﬁ%?%ﬂ@&%ﬁ%%%%@ﬁﬁﬁ%%ﬁﬂ%&es

(Moswwﬁﬂr [ ARFORACARISICT AR AGHT AT GENGER)\ EEd TAGIQAIITIGEns
GCATTA

prior togRAGRERIPbGTERCPepmT AL TR RO e A AT EL T A AT BRALS oS
20 the cxst RO, R BRI RS PO el

found &CRGOI-b2fling proteins, which coat the RNA before it is exported from the

nucleus}r&&%;fA TASA ilver, 19%17- IIegzlt-berton er AC% St TCSI-AOA‘TATG:TGA‘CGTT

COGACTTTAGATACACT TGT TCAGAT TGTCGATTTTCCAGGCT CCAAACT GGAA
GAAAAT
As nudRGERCPIESARCAGARANTE DACTBRAGIIAT GOSSAHAA FTICPIPAT Grygrassion

25 tuoughpRe AT ek RISIoREHERER e R AR ARt

for gro@ﬁ%%ol (Seedorf & Silver, 19971 supra).\
AAI I CG 30

Overexw%%cﬂ-gg %&%%EATUM?F&%T%EIWB%%% S
cerev:s%T@MTI RVISrEASE e

30 blologwmwm%m@@T%’rﬁ%mTMﬂ&@ﬁﬁww
GATATT ATGGAGAAAGTACATAAATGGITTGCATAA 35 The PSEl
gene is 3.25-kbp in size. Pselp is involved in the
nucl eocytopl asm c transport of macronol ecul es
(Seedorf & Silver, 1997, Proc. Natl. Acad. Sci. M 94,
8590-8595). This process OC%&)”S via the nucl ear pore-
conmpl ex (NPC) enbedded in thé” nucl ear




envel ope a made up of nucl eoporins (Ryan ..WQBEZ’UUI;/ UDS543 5‘

2000, Curr. in. Cell Biol. 12, 39 W 2W¥5/061719
WPEH8Y084/ 005435 361-371). Proteins possess FEEUFHI004/005435

sequences that contain the information required for

VanantmﬂefagmmmﬁPSEilu@‘p@bp ingedad indhe presed duyentée. (A Spriant”, in

the coff gP BERY Ler B! i G RRALy SEIFARC: o MR PEEEIRET bR for a

one oPS6drp %@nfmskamymp e rHaveplarchi amia gbﬁumsﬁhom,oﬂdems or
whi ch have been di vi ded ug into a and

substitytamg ciher ?%ela%ves@ T9Breen %r%ﬁwﬁowwa@ &@F %EL ﬁE@geS result in a
protei & Galib ﬁ%{é ;./fol' e%un t1 ng%géﬁ;@gﬁ%taﬂg specific

nuclear ne recog |S|n
activity)nihemastabilivy ztctla[tﬁ i1 h eerMEiCpHSB&gj&) fp‘I—I—&aBIity\) bave d@%ignificantly

supr a;. an, 1998, .supra;
been cipBe.SIESHAEI BrTLP GeAPFORAEH A e PRSI et Wufisey tha
the progl_émg{)bf“tﬁe vaMarPHy e ifSest i 3y BRbeRMobN8uS IR he ones
P-binding protéin, Ran (Seedorf & Silver, 1997, to
of the srigmad protéisel p has been identified as a karyopher| n P.
14 karyopherin (3 proteins have been identified in S.
cerevisiae, of which only 4 are essential. This is

By “cREEPARS RBERHSShs” ¥ irdtérde ckRALYRABEY kidh HBMKL RS i 1akue AlheMet;
transport of a SI ngl e macronol ecul e (1 soyama et al.

Asp, Cﬂ@mﬁn,JGlxau S, Thhely, 246 Lps)Arep T 3amh BB lyrpdap.p Rrsferred
s Pl DAL, P S LTS BB o, T,

Lys, A@;gﬂfﬁﬁ@j@he protein 15 noves in and out of the
nucleus as part of its transport function (Seedorf &

Silver, 1997, supra). Pselp is involved in the

A “vargaﬁg’l oﬁf&}%fe&ﬂp}? East {Egg%ﬁ%‘% %ﬂ@a%i@é&? ﬁleg%%@%a&ac%tqgast 70%,

preferaBE&t (&) SO%Qirﬁs@e §£bféiﬂbly ahi@ttogﬂ%ﬁeveﬁhhﬁa msfamblyagtiest 95%,
al., 2002, J. Bial 2%3 ? ,868), and

yet morg BistesrRly ﬂﬁ)llf@ﬁ‘é?%s mﬁ?ﬁ el Rolehst ABPApensR lentity to the

%E enberton et al., 1998, supra). It also
Sequengé ? EgFt he export of nRNA from the nucl eus.

Karyopher| ns recogni se and bind disti nct NES found on

RNA- bi ndi ng ot.ei ns, which co efqre it i,s
The PaResr FEHCAFOEEHE DRVFR Y soBagrtden By i 3@*&5@bﬁed using
smtab1§’r%§£§ﬁttep B @gtfmﬁk as &%sedsw&@) St VAHEAS BEYIHRPhASA] 6r made

nspor nmacronol ecul es is essential for proper
using the methedssofproteRBengheatinghartdrsite clidetted yuitagenssiscsese well knovn in
transport factors, such as pselp are novel candi date
the art.¢ o gets for gr owt h control (Seedorf & Silver, 1997,
supra).\ Overexpression of Pselp (protein secretion
enhancer) on a nulticopy plasmd in S. cerevisiae has
A “fragthent”, indhe shotert ebPPRbrieksetops grefcin kavingethe saquange (of native

PSE1 c%er%hanef) %rgt %ng: Sr nflore 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
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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15
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30

30 biologically active proteins (Chow et al., 1992; J.
Cell. Sci. 101 (3), 709-719). 40 WD 2005/061719
PCT/ GB2004/ 005435 Vari ants and fragments of PSEl are
al so included in the present invention. A "variant”,
0 I .
A bl RRNPYE PO o bp caPORIT e pheReph B By Ptthlhancty in o
hosbQEld; quok iak 150 rarsre\m;ezrege chih eﬁmpl‘e:meﬁt beedelaitnne theieddogenous PSE]
insertjons,.  deletions, ;bst itutjons, either

gene dndlt et o0 a9 s Lol eBInYn Wena%r@w oauripg fpmslagrof PSEL,
sucp QQQ%%ﬁloﬁ(fgséﬂché@b)aa&tﬂr%% o & QS b tang)é%Q%F B#h%?fungi, or

exanpl™e enzyndtic acti ype o speci
anodher evkdrygte smdiea'smisnm driothyer vattbiratef or dnimal oz diytagilant.
pHrange (pH— stability) have not significantly been
changed. "Significantly" in this context neans that

An@cﬁ@r prkfele@ dhaferddias AtvOpkL Frag@knt Marlaﬁthtﬁeﬁﬁpﬂﬁﬁﬁ% &ﬁ.\walent

of the variant may still be different but would no
chaperoheibeisctoer the ones of the original protein. 10

By "conservative substitutions” is intended

conmbi nations such as Vval, Tie, Leu, Ala, Mt; Asp,

ORI alsbmowdl dsi BLRSBOW, Tlocatell Yon dik@hodoyige, X @ositibss 828729 to
and Phe, Tyr, Trp. Pr eferr ed conservative

8293uB)s of thet § oreserisies gerong gnd spepdeyan evplusiongrdly: consgsved protein

with 48 o ShE et g O Y 0 EE e 5200. Vprartd oo

3(65@86carh0027als-00B0 Y% fpoAs tHae AR TS ongsps géey fablily oatnpnsmg three
| east 800/§p nor e pr eferably at | east 90% even nor

hurggei g6Pibl (PRYDIdas ORBED2” god ABNDBFbr & ABfl) 2 Homedees in
mic?%%%)ﬁgﬁsﬁlaﬂt@ eb?Js@P#zYa %&chhgﬁi%{es 98d @éﬁ@&%? NeRe DRAMDL Lknes are

sequence of native PSEI. 20 The percent

repetgiue roeodedemsineybbet peeeins mhpcﬂd}apelpﬁ eukdeplavec tegiculum (ER).
determ ned using suitable conputer prograns, as
di scussed bel ow. Such variants nmay be natural or nade

The/SioRSn U’iﬁﬂ?ﬁ!’; RQASrc@ ffoPFeisBinBe RNSEAGShbNBIdaRTthe unfolded protein
site-directed nutagenesis as are well known in

resmnﬁe Pigelmqvist algime 002 (sipra) lrepcuftﬂdttb?@ta dfﬁubﬂ%lzthckpetf @ﬁ the two S.
cersif PRNBE TR PP BREENRR Rnie {hesb il Fhe anc

gre@aeeiensial@f toficarhtis ahBdithiothreitol.

One published sequence of Orm2p is as follows:

MIDRTENESPAFEESPLTPNVSNLKPFPSQSNKISTPVIDHRRRRSSSVISHVEQETEFED
ENDQOMLENMNATWYDORGAWLIHIVVIVLLRLFYSLEFGSTPEWTWTLTNMTYIIGFYIM
FHLVKGTPFDENGGAYDNLTMWEQINDETLYTPTREKFLLIVPIVLELISNQYYRNDMTLE
LSNLAVTVLIGVVPKLGITHRLRISIPGITGRAQIS*

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

sequence, although it will be appreciated that the sequence can be modified by

42



10

i5

20

25

30

fragnment conprise at nost 5, 10, 20, 30 46"
50% typic y up to 60% nore typically uMto 70%
WORMSHSERPYy up to 80% nore preferably up to 9BGF/GRABR/005435
m)re 30 preferably up to 95% vyet nore preferably up
degenerat® gubwiftutions towbtain alicsealscaudeotife Smnqncewmpb encode

E t.eln Particularly preferred fragnents of PSE1
anldeﬂﬁﬁft‘]léﬁﬂ “!'93 one or nore whol e domai ns of the
desired protein. 41 A fragnment or variant of PSEl may
be a protein that, when expressed reconbinantly in a
ATGATHHSCGCRITAAARNGEAATSTCEACCHITEGRAG/EE C TR TERIHSCEMENt t he

GTGTcﬁ@lc@&&MC@iTkh@T%Mﬁﬁ@@@@Aﬁ@@hmmd@rdA@GmSt cel |
be a nat ural | OCCU”'@;?C honol og

and_nma for exan%)l e
CATAG%‘%%%E’%GTC%T‘EEHG% TS § T EHES 8 NGt
GARRADIAGERG CABAT U CaBA T CAARAC THEERIGGEECASICREECHGERAGHIS or 5
TGGTT@}&@E@E&TC@W%@I}%&@@I@@G@TM@ﬂczﬁ&cw@&ﬂ%’edﬁ@i‘d ebr at e,

ani mal or r re erred c erone

ACGCC‘FWGSFGA&TF %%@%E\%FA%‘%M\?E%‘F%“ T ?F@FE%?ATRE‘V‘A%
TTCCREITEVCHAARETACCRAPERaAST T TARE CEMAGTEC ETACCACRAORMEACGI SO
ATGTG&%%%@AX&B%MC@G&mh@@cmagmm@mma&l,ﬂm

ositions 823 '*)r of the S cerevisiae
GTACC HSW%&HBC%"H%H%%CA&HC%QF&F% GRErTIAr A EoHSETVEE protein
cTCTCURAChT @ aTE@CEE Yed Trarhes JeFasTTquTAL &l TeGERAHTRC Tl Nyvi St

AGACT%&%%%%%@%? %%C%‘%%g%ﬁcﬁ éI%GTa%?\/IZ bel ongs to
gene famly conprising three human genes (ORMDLI,
| ogs..i Al : » 2
Varianfy i 2a 8Pty PEORNE R 1t MU LRSS ke ion, o piont”. in

the contékt bEORME Soferd e a GRVER lﬂ@lﬁiﬁ $hetdeQuerlce pORitRE GRIVRMERG €han for
t r ansmenbr ane pr ot ei ns anc or ed in the endoplasmc

at oner @t Mot PAFIER) Wherphéiepy dews Meey #EPRe $cidebpgertians, f ¢aletions, or

subsic i34 S A0 By BN ok dBheclAHE Tro R e eSO o8 il in
protemamﬁ&%bbﬁﬂ @ft@lsﬁws @br Ek@n;ﬁlﬂ&:nﬁymﬁﬁb cetiani siype DRMA specific
ORM _and. ORVR) .l eads to a decreased grow

actmt}f)db@n:mﬁab @Bl WY Wenesrtain pilyangs (PHmtavalEy L haye 2198 st J}lcanﬂy
been C%P%Héaggﬁ%m #PR6s DR 308 ds SEOMRNERIRTn R2PvdSd 3y that

the probérDETCINESRAIREGRY FRNVSNIREER S@ENKIS TV hORRRRRES SVESHYIEnes

QETFED
of the @ﬁ@@EﬂﬁOWﬂVATVWDQ?GAV\LI H VWI VLLRLFYSLFGSTPKWIWTLTNMTYI

| GFYI M
FHLVKGTPFDFNGGAYDNL TMAEQ NDETLYTPTRKFLLI VPI VLFLI SNQYYR
By “coMEaWattiﬁ'e LSRNV 1sGuieRegd orriRh RidBl BGHIT GRNQ, S, Bou, Thk, Met;

asp, K St TRETARE el Areqfion e 18, My gh  Prefered

consewgabé s@ﬁhﬁﬁ%@ﬁcﬁﬁ%@l&b Alla; 'V, B80S CspC @hu; D& SHhf Ked Thr,
y
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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. . 42 WD 20@@ 061719 PCT/ GB2004/ 005435 degengk’afe™* &/ UU 5435
substituti to obtain alternative nucl eot
W 2aisemie:s whi ch encode an identical protein PEGEGB2004/005435
ATGATTGACCGCACTAAAAACGAATCTCCAGCTTTTGAAGAGTCTCCGCTTACC

CCCAAT 5

The p% M%%M%W %ECEA&%E%QT Ring

smtabl&é&ﬁ ‘- AAADES . o A A

using WM@WWW@M in

5 theart. GCGCCCG

TGGTTGATTCATATCGICGTAATAGTACTCTTGAGGCTCTTCTACTCCTTGITC
GCGGTCG

A “fra%@&;% @QQT%% T-Eé'fAbrs 10 g’%l—otem ﬂa@?ﬁ eTsequen-lc-:g%TfélTa-.tlve

om&?@%@%ﬁ%ﬁwmﬂ%@% Ge LA AR the

fragmenT GRGRGAREAGAT HAMACHATGATACIOL AT ACACXCANACTAGRAAATIORGT Rore
CT GATT

10 typloall e NP YR EEPROER (A TS W AN AR AT B QAT SRR T

referal e 95%, vet more preferabl to 99% of the com lete sequence of the full
preferabll Ab s Sncis et yore prcferbly up to, 2004 of the con
mature ,sz\'protein Particularty preferred fragments of ORM2 protem compnse one or

more “@Cf E@TS%T tGGT ATTACGGGCCGTGCTCAAATTAGITAG 15
aAPESS Férg hte™ of ORM2 are also included in

the present invention. A "variant"”, in the context of
ORM2, refers to a protein havi ng t he sequence of
15 A fragmentioy armNe! REE mayds & proteinithefnwhep expiessedgerembingntly in

a host #zll? El?Cht aﬂe:’)r %eljg%lll%e @a?. oft lgﬂeﬁcthg dﬁﬁﬁgﬁtﬁ%&sen ogsléous ORM2

I ons, I ons, elther conserva

gene inNB8-ho gtrt&Hramametyr;efor Eravplde de tamirurally lcelrsing é&n’(c&@gl bf ORM2,
a 20 prote| n whose basi c proper for exanple

such asghbhamelpg encpded by @lgzofb?wga%lﬁmaﬁ&? eaaOFhee Yeat oF witey fungl, or
another, &ﬁ&?g ﬁPﬁ & % Mﬁg%{é&no\gjtléﬂs/‘{éé%})?ﬂ% g’r% t%?ﬁﬁhl be eg%rcl% anged.

20 S| gnificantly” in this context maans t hat one skilled

' . in r S t he rties e
It is payieloaf SrieeL e £ HATHN PGP EHE B B FoRg or BT aspects of
the mvétﬁﬁﬁ‘!ﬁcﬂ{ﬂc?es Ok %ﬁﬁmoe[‘&?ynmecﬁfﬂ% 39{11!16910@ %ﬁseﬁ[cﬁlt 8k BlsewRere on

conservatlve substitutions” IS intend
the plamrdalamaopamnsa@ug Hraage w«todmgei prtasain mmpnsmg ;the Asguence of

.G u; n, Ser ., LYsS, ., H.S; an
albuniipih's gt of v PR Ao (i YE A S ofh e
25  plasmid 1§ ltkESfolshyd nRlyRincU@le, wilhin Ligu %eﬁ’éﬁe L polyrebotik Nsequence
Ser, Thr; Lys, Arg; and Phe
encoding a protem compnsmg the sequence of aibumm 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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30

| east 50% | east 60% or at |east 70% ef er abl

WQR0p86II19 80% nore preferably at | east 90% eﬂ‘éTfGﬁé‘Wé/OOS“S
preferably at |east 95% yet nore preferably at |east

sequen@igclomdtin M@%ﬂ%ﬁ@/ ont veamst t89edY hedddAcwdiniesrarence is

obtama{a}e—bp@g@@%ﬁrﬁ%ﬁgﬁ% 118 p@ng\éﬁ%lgq '\é%grggﬁoenrq}ég t%gg%l%? a'gn]eg and is

also disPREMERNTdr WRunifd, \H¥ETS b4 andVBY 236 4def er mi ned usi ng
sui tabl e computer programs, as di scussed bel ow. Such

variants may be natural or made wusing the nethods of

i eno B e SIS R B L R
albumi OMheérnd FhdRMBerune hiusnitt iacipdedt mennmg’w gf thserum alburin

sequence of native ORWM2 other than faqr at e or r§
having p@m@ aeid iprieRce iRl AFSUBENTIGRIE: TonSamiy &S fgfen from

Swisspiol A90EAbL é}"f‘ﬂ%l@e Vﬂﬂéﬂi’cs %erél& as28hfindd be‘ﬂrQNOPI’he term
P rb% y up t

6] typlc nore 10 typically up to 70%
“bovind k@f@r Abhnintiplsd anaa%s ﬂmr mepniaf erfabigments 0b fodenglly bnvine
nore preferably péo9°/ et nore preferably up to
serum @@%@fort‘fﬁléaﬂéﬁgﬁﬁ%’g %%‘?Pén%% Bf the full mature ORMR
protein. Particularly preferred fragnents of ORWR

protein conprise one or nore whole domains of the
In anotﬁﬁsple&drerirantbemmennﬂleﬁalbmgnamancﬁbumm dantvedfir@rNienags the

be protlglnth . xre sed_ regonbi nant | b
seeniiogh G vEGpbr b BRas SPESRE S SRR htof e
P498222,ﬁ%1 gnse@fSuﬁﬁﬁro? E@B@:@ﬁ@@ hhnfPRMR 08 EE) e b (é eah 9aditablel from

y, for exanple, be a naturally occurrlng honol o
Sigma af pﬁﬂl\@; no.sAitti4 ag 1&41*&511}1)’:1@@;61;&@,%@@ ByissAet fepession number

rgani s such_a lw:Yeast o h
orssofy it e b P A SR o S5 o g o
Swisspft et%Bés@Bh Rinbey PaoPBNchicken | fe. dg Sep Bwissptbambyession number
preferred that a pl asm d accor ng to a first, second

P191219¢ ovaibmuma@me@ﬂas:k@m ovelrarnin dfig Ghe | FEERIet acésspiga number
P01012£A ghl . lﬁé@”?ﬁéﬁ% olt A8 %ﬁeﬂﬁ&b!ﬁn§§§ dé(ﬂng}lﬂfeﬁeplg (e.g. as

30 A "variﬂt" of ORM2 typically has at |e“Y"5%‘PP Qrecvuoa99
t

asm , ah open rea

availabRNG&d Sign@ apﬁ@&@t moC ARP6ED SARG3 S F@S%qmraﬁéﬁ Df hamktbzu(a m as
or a fragment or variant thereof Alternatlvel‘g or

availablgofsem @ema prirerughne mAs HED2Borse 58 B 9 I SVIPTERSHCS
P3574féh§0§1‘3%u¥ﬂk‘e It Ssgan #R300e RAAKHEARO I BEI L HIARE e 5. soo

e| n co I SI ng t e sequenc aI bum n
Swisspft a@ce&sﬁ&@ﬁ@ﬁﬁer Q89920)| preeotiiegeaf defined by Khan ez‘ al, 2002, Int. J.
Biol. Macromol., 30(3-4),171-8), rabbit (e.g. see Swissprot accession number P49065),
rat (e.g. 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 cccurring mutant forms of albumin are known. Many are described in
Peters, (1996, All Abowt Albumin: Biochemistry, Genetics and Medical Applications,
Academic Press, Inc., San Diego, California, p.170-181). A variant as defined above may

be one of these naturally ocourring mutants.
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. T oW WL VW s f) n
. elther as endogenous or heterol ogous se nce. By voaoo
"al bum n" include a protein having the uence of

WQR00R06LHP n protein obtained 30 from any sour EET/GB2004/005435

Typlcally the source is mammalian. In one preferred
agiff GEURIAT 19WE 1o 4B ElMHP ORISR PSR INEPISURPE Bofions there

have ﬁee'ﬁ'%r&o ag Renlehidhs, Ec%i Toh h%?] Wb R HORY Neithel Qﬁﬁéégsﬁlvreh(ﬁ' non-

Ing Oor a ser um a avi ng an am no acl

consemﬁqmepmmdadlthat sich phanges peseltig an albhnmimpmteuafn:t which aﬂleast one
t he. ami no aci d

th f.. Pref blLy th |
basic BRPUBOETORETES PRIRERIOTE GUB% 95 0L RETIAtIEY, SBcdiniRe
5 blhrub ) QARG JoRotid g‘f&&h@n%ﬂd}@ I8Rbtic Hk%sxﬁ@“b@ﬁ%ﬂ& in a certain

quence |s obt al nab known net h for 1solating
pH-ralng)mestabﬂ@)dmn dlphggmlﬁcmlrabﬁegeqhmeda r‘fSlgnsficaaﬂs’bm this context
cl os for ex P, 73 64 P 286 424.
encans g SR 3 Bt B B BRI e TR ISR B0 Haripgdth il be

differcBE6t SRR itk bOMILIBUS s&esfrthe ShRWTHHY orﬂ;ﬂﬁl bRk bovi ne
serum al bum n" includes the meaning of a serum al bumin

having an am no acid sequence naturally occurring in

«. C 0 e agressho
o By QiR SHATRLE Abh PRl b SR U O 2SS o
Asp, GIBEALE! Gln; SBOVIHRET §:L AA-ET ah® WHeD Tya| Siehivacihitd 08ad m,@ made by
meani ng of fragnents of ful]l-length bovine 10 serum
technigyes wigll kneywnya et suehey By site-gigedied ptagenssisow, disglosed in US

patens JROLAIES BISLEF 0 SROA 0B 0o a8 pBRD DT e

rrved from (1 sequert one o
aI bum n from dog (e.g. see Sw ssprot accessi on nurrber
accession nunb

P4982 | see Swi ss
15 Typicappag ) iy \@%dﬂava@%gmp b Uspadln af deas); Aivh. mere typically
o s ﬁf%fs%glgfc@é%%m’% o0 T L S

least QQVcalelvab ingoré rpoefersblynat lasstp?Hdy otosh prefdibly 6, least 95{% @ more
ccessi on,.nunb

Swi sspr ot P49064 chi ck
sequenGe ey SQ B G CEGETBR SHUHEr LhFERaReai Faughen gy betveen

two polPeftids Hﬁ%ﬁé}%@é&ﬁ%ﬂ?ﬂ%ﬁ (sﬁfegﬂe - S68pR4 5 B30 5, 36CEREHAD the

20 GAP ng’mﬁrof PB9 mmersﬂgmfn‘éfascmgn(@e@nc abnzmtmgacﬁa‘oaipl andf it omill be
Si uct. no. .A306 05 ar A6539) ,
apprecRliiiber gy 20l ale o AR Sioghi Bre b HACEH bsuence
has bedP4RNed dpBiSEy ( eFH- d&%&leﬁeﬂlﬁ@om%mﬂ%gsgé QRrrHIB&! using the
P357’47) rhesus m)nkely see Swi ssprot accessi on

ClustainWrm@rm@(@B@psonmb ake %%)g%hs peranSiars visd oayabe es fillomws:
nunber 089020), pigeon (e.g. as defined by Than et al,
2002, bet J. Biol. Macronnol., 30(3-4),171-8), rabbit

25 Fast plri aliz@feVbBaRsels: HoeRtgwoRD) s e wikRWosike; 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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25 rat (e.ga See Swissprot accession nunbmﬁéé@'%uu-*/ 005435
. and sheep .g. see Swi ssprot accession
WPIEReN1hnd i ncl udes variants and fragments tREHESR0GYH0543S
defi ned bel ow. Many naturally occurring nutant forns
“Sionifiehuthf’ b thincaatext kramrthativaaykidedindbs exti Wewd say theethe rps0p€rtles

oo 9 S e b g5 25 PR A B 0 B

protemD'}? GRombea! WP HRidallyPbel £0rd8 B0. arkingaddidl oS @Eﬁiaﬁﬁ@nt may
above may be ‘one of these natural IZ% occurri

compris tia fast. 05 Whold mammmfgalb@mres 94;@@5@3?33\ have been
5 exprassg%f a%H%G%]Pal b Eroﬁe&gﬁ ﬁllg <§l Mi AL Lav é ! BLPLGLD, v%gr 29“03-

ere yeen am nd

29310)] a&etdofag 1 dlak dbfiedsas d@hmﬁiﬁgsdﬂ dnhlinio oM ds Bﬂ@ﬂ,ediomam 11 was
conservative or non- conservative, pﬁr ovi ded that such

deﬁnedcasa:ﬁg@@mgﬁawn@ ACigh! &R-BprAnd We dshipe s gepsisting of
amino gc&c?% %ﬁilt 5 Ipargéal c%v%rl%g &F {b\é 'do %mse&gﬂﬁl ?e&hgéjbfqgle e&;tended o~

y(ty Specific activity e.g

helix str@:ti@e Qh10IWDI ich @ﬁim'b%hhéeﬁ doeiaet I endp g 364 beme%ﬁldomains I
osnotic ressure behavi our in a certain pH— range

10 and II((Betersi & ,uqu)czrhgébko% 4%. Gy aléaﬁpmprb@éﬁ% é@aams (sub-

domaiﬂé i;qg #%']:}iﬁﬁﬂ]% he a rag §1§)2§&?%{Ilt e r 0] pi:eagliﬁgiﬂg Sacjb 6-105,

sub-dofB@ Ba¢dniitiseMBMirRL dtdlds 159-1701 é!fﬂ:edanhmbm varprisesatmine acids

unobvi ous over the ones of the gr ﬁ%‘é r ot ei 10 B
200-291 cphedoniaiR e cmpEsss taming Agids 34 %ég di%é%% PORBrises
amino %}ggﬁ%ﬁ%ﬁl %})ﬁlsé,%}b%\ir()én;\@gnéﬂi Pﬁrgpﬁ?é&'. amif)§ Pacidd 412-489), Aqré’%:gent

, lyr. Such variants nmay
5 may coffgtiee Bwholeahmircufamews nhork domains or thie-domainssascdefoed wpove,

site-djrected tagenes) s as, di sclosed in US Patent
or any ¢@nbinaipp 0%@@5??{5‘@]%‘5 g/Rngrp@étfalﬂ%Sl to Stevens,

i ncorporated herein by reference. 15 Typically an

al bumn variant will have nore than 40% usually at

Thus thee pstymbdédtideinsertgmpineal dopprise dneepsn Bemding fafer Hiat \engedes

| east 70% gore referably at least 80% vyet nore
albumip, ppg ¥ariagt Or £3emg %00 " even more preferably at
20 | east 95% nost preferably at | east 98% or nore

sequence identity with naturally occurring al bum n.
Altema‘tihdyplé na:wnferrsé@maéméasm@ peciording st sveiest. seaped or third aspects of

the mv%%géﬁréﬁ]édes ﬁllelég(&tﬁ;ﬁ ag&{lfélc BF &% | p]%%? gﬂ%g gight %198%6% on
the plabim&,/ %Sbﬁexl REIMESRARS iefcddane hi ErofediNdnh iy dp sequibnbé of
be " apprecrated that percent identity is

transfem cerua varsait pn fleghgnt hareph 65?%’@]&%@%6 mféﬁﬂéa%wh@ the

2 plamcgl &aﬂgﬁaf’@&i %agg Egcgédrl e outltg-rt}‘%nﬁHS? he Hglt% é 1d<?/VSecluence

encodirfl Q%raﬁh( tha fﬁﬂﬁﬁ@ thé saiuenceleﬂfh)ansﬂﬂ&lp@f anefians ouskeagment
be as follows: 25 Fast pairw se alignnent

ﬂlereof,pqg msarcadogenoupPisiBPlagousissquenge. wi ndow si ze; 5, gap
penal ty;

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, Biochemisiry, 32,
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AL RUUY S UUD‘&Jb

3, nunber top diagonals; 5. Scoring rret d: x
er cent tiple alignnent paraneters: 0
5@91]54095719 10, gap extension penalty; 0.05. ScoP T}’&BZG°4/005435
matrix: BLOSUM 30 The term"fragnent" as used abagve
5472; Nimohutlels 1998y Biackgrreht SHH1X &6) tru@n@t@wanﬁemnﬁ tggnsfprrin lobes

R Lt e

2, 214)SREGfdifk, BehhVhétyfetrin, thhaatidlgctoterting, Ilmtbferr)n lobes or fusions
osmol arity (oncotic pressure, colloid oz
of any pf ghesahoay 1o bwaPERifes] PRIEPPEITSAPH PRI %‘én et al, 1995, Proc.

4GB B AR PR BT oo Shomg S

2002, BibdienGsom) 8K19448aNns that one skilled in the art would
say that the properties of the variant nay still be
di fferent but would not be unobvious over the ones of
r Qér% diin: AThd REHRMumbnlthank BRie 8k hitedBerdn to
Themb Iglrg%lge?nﬁur%ﬁm £ ong. A fragment may conprlse at
denotelrﬁasﬁalomlach\hm liedistirtyusbatele frapd teinisfemiin . depivediifrosn gf hwgan or

which glae\i/gﬁr?%%%f ex reghsed as, rﬁco q}i{g&d rotel ns %g%g{fms and
substmm% e {%}Qé%a&dhs&rvﬁﬁ‘% %?fﬁdheg)r@&vﬁﬁ’%s| $thkRg s@cfh RMhies do not

domain Il was deflned as conS|st|ng of
substaxmlail}n altadhajmeﬁﬂgkgB@Emdm ol GIYBAURL OB $TIC WERPeEi&ssiof dgnafgrrin.
consi sting of am no acids 381-585. Partial overlap of
the domai ns occurs because of the extended a- helix
Mutan@ tJr Ur:FahkM‘e&u{ BleGrbluiedvit ¢he Bxbsidh. b@dﬁﬁ&ﬁuﬁéﬂﬁ&hﬁlﬁ hla.valalteled
H, bet ween domains |1 10 and III Peters,
munogammyt For Rxbingle taysferrig Anuipes reghpis gqllﬁled (e g reduced)

oo AR TR g N o B o

mod1ﬁ§d~'@y %&mg/fbrdoﬁlﬁooaztm:mm Qﬁl‘tdwlaa@nd:s)nﬂﬂﬁui muences such as N-
sub-domal n HA conpri ses an no _aci 200- 29

X-S/T, st puxionell ﬂfthp@%a»nm /4 aoSEIRn g 5B E%“%W@@me be altered in
their n%&rﬁl %8@5 o Lri{ Eﬁl&%%o? Sther BB A% %%ﬁsfé&]n f’é@ébtor An

conprises anino acids 512-58

examplelof@ faniferdt mmintanodified & thiswiminer orexparlifief belwv or
nore domai ns or sub-domai ns as defined above, or any
conbi nation of those domai ns and/ or sub-domai ns. Thus

We alsh i it lﬁéﬁﬂ&l n\é@éclh d elﬁﬁﬁgh?% PRMnEONIHIrS S @dhs®REA or human

F éa al bumn or a variant or
transfefrma@ﬁ&iguest h@emmuy, 2riAlte er fnzgniord$ 935 hiupan grapsfefriay wdbhave at

that a plasmd a t ecand. orthlrd
ot St it SO0 A% 0 (o Bhn BERER i lace
activit Bo¥ bRk SRbRERYSE "W ght FRWéight. OTheClrof\Hikdifg Qi&thty of

transferrin or a test sample can be determined spectrophotometrically 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.IM acetate, 10mM EDTA pH4.5. Protein
should be at approximately 20mg/mL in 100mM HEPES, 10mM NaHCO; pHS.0.
Measure the 470nm:280nm absorbance ratic 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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t he plasm an open reading frame encodi rﬁgfﬁﬂozfgﬁrf 85435

conpri si ng e sequence of transferrin or vari ant
WOR20450sE1HNt t hereof. Alternatively, the host EETIGHB2A4N05435
which the 25 plasmd is transformed may include within
nitrilotiinestaye EsPETA) palitijon by eissolying d9rag autrotEiaedtidi Agidain 2ml 1M
pkrot ei N, c i,Sing the. se I |
NeOH [ ST 2GE TR, I Er BAFRE R, Rt AR ASOAI RO UG, Futy
load apé-tBgif@¥ial WHeusns Eoehden Bhéingebn dddisn ef mifificlenagxcess of
used herein includes all nenbers of the transferrin

freshlytpraparsd 2GroM(HRbEE Ay, then giabish dheoolpRSFRILIEPFE CncREpletely
aga.instP 5&@%\%%@9@% T%M aﬂ%c&bgs 8.0! foORnfAL! deBlafiR BAFeN TR before

pro ysi cat Biolnorganic Chem'stry,
measuEi thel @Bsbybaatel rhfheiat 47demiABatny e Repsafc theagrocedure using test

transferrin, .mutant transferrins (Masgan .et, . al 993
samplepgihighshpad F}l?%}?e ﬁg@ﬁomm%@mgnal 588 to the Bhtrol.
PCT/ GB2004/ 005435 5472; Mason et al, 1998, Bi ochem

J., 330(1), 35), truncated transferrins, transferrin
Additibmitlgs singvbs onuléipleahgtorob@oys Prstmei oonBxising @t iof the gbove; or

. 119; N [, 1991, Protein EXpk.. . i. .
single Qmu,lt%ﬁg%?@?%??q%, HaEs it “PUED A RIoRE S g gobins or 2
varianﬂt ﬂi‘:hﬁ%tﬁéﬂtid}sanyl SCHREE Ay bd 0RES OficH Bgfi@SincOdideaaipusiin N-
e abo

ve to other peptides, poINy eptides or prateins .
terminglShsions tlbaimin Co@sning} Bisions angee-] -ﬁm@.al ged C-tmming Albumin

i T e

C-termlif ARSH @] dnd cBRY-t&ehikdl BBa Clieanisklatdnsferid fisidrer. m " human
transferrin" is used herein to denote material which
is indistinguishable fromtransferrin derived froma

. n_or .10.whj I i :
the oot o0t s By P 90 sl RRRDE REE g o
varian® ubgdrt &idithen) san Bt tikdedao faar s wholear part of an open reading frame
- non-conservative, where sych changes, dpo not . .
in forrsiggat pAlyRUslooYida SeRIEnEn BISHEER doT YSSgRHE g REFSRgt Grvention. For
examp%eptéﬂr“]és eS ?éaﬁir% £206L %:z:}ag}n%detar @ﬂ%ﬁtﬁ%ﬁ%ﬂ?smé/%}a r!;%ﬁuéhfce,_ beita

rrin are rn ed in i on. "Such
naturalMpioddit invhylingay ezyaidgen)e tbr 15 vamamnogenfregmgnt Keohich may, for

T e AT e TR
multip@ %ﬁ@ﬁ%g%gf@&%gﬁ&%ﬁs M@ of EAMRIRY." IShcHBEAREMLedddt Bfen,
modi t1 ed by addi ng/r

enovi ng am no aci d gl g}ﬁosyl ation
3

but natonshsitly, Segudhe dstsspovided iN- W 1179 0 /B2 1ofWO

o1r7943; AP0 BRZPHE Reg M et PR D pent
thereo® URClisbQE& SwhitH Gte aRofpofRed Brtinby esfeRhey.. Alhough these
exanple of a transferrin nutant nodified in this

patent rapphietions pesentplbe fliss cofbprotpins inethel sentpxicel fesion parmers for
albun:u{:f,j1 %%}glﬁ%‘t ?F?V%%’[l% ﬁ%ﬁt&o lsél rfi%jri%ﬁl and, 37 alt Mégéy 8P'he present

invention, any of the proteins listed therein may be presented alone or as fusion partners

B

for albumin, the Fc region of immunoglobulin, transferrin, lactoferrin or any other protein
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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transferribanal ogues. General ly, variant i’CT/GB 006/005435

fragnents human transferrin wll have | east 50%

WO H0e06v78bl y at | east 80% 90% or 95% of hunmaRCT/GB2004/005435
transferrin's ligand binding 25 activity (for exanple

Preferred @theb ieﬁaihplgé of v]/eélgible prteine fgrexpresion i yothebpresting gnvention
. act|V|t fransferrin or .a test.sanple can be .

inclod<h GE @A e PIEBISLE DSHOTUTISE FF 4R eIty ok JOTA BB B ioposide, a

serum gﬁﬁeﬁ? S%ﬁeas 251688 ciding AR, AnBithsin 4 tich %hﬁcb%&@jém& megtide,

e

i ron-| oaded st ates. Rea%lents shoul
uarmfenmn-lam@’eml eadostatity, e ngioNieting seollapensy dmmnproglebibipgd or

immmungEa Pt B8 VBl Er P F kS BB B 1 ol A i, Modul

znmunBPﬁérﬁiaee&faalm {’lSM’IPb’? oﬁﬁA&pW&ianbﬁbyF@BWSﬂAb BcEORSYFY
10mM NaHCGSB . Measure the 470nm 280nm

fragmeatas@ o i domaia ot ésy@h €5 Hos¢ descried Eni) S13Qng824with or

WIthou‘tJ\ SCI eﬁ)éesgtnl\ll%&“ ! %}n%r%e%mgs fizpu &y l'g e,tV\{glﬁtf?r!t’er&g tgb%&es

atcura

t 9 -
d s3EBLONRBRN FRLLY O nanst il g i

- speciesnidptih) ONTF 2CWT B g5, (Eéntotptos ahiagomst, by tidosesin(ERD)rediiP O

. . nitrotriacet 2nL. 1M NaCH, then add
mimicq ghappopsite (100 i TR A Sepo R, BUATHECBRG aeeds 120
peptldeg uﬂ“lg)@ g%eﬁﬁ&’e 3P hANSHEV T 31204 hldlink§d) Hrd@OUinAsENPA (tissue
ddi ng a sufficient excess of freshl
plasmmgpatcadatﬁﬂnMIE@MBlat@h‘é Aerited| grewth Hectorolperathsrsdd é@@ﬁm

o R SRR, S AT, A
calcﬁoﬁﬁﬁa glohﬂ&‘lea%%ﬁéf’éﬁﬁﬁ% gr@‘év'tlpfa@tor“ﬁ O od8 Hdtoskiepett, G-

procedure using test anpl e, which shoul d
CSF, GM+(ISR; Mﬁ:%‘eFﬁFe@:»agukaitmn rfztmors aniebts @rmmdeaqtllvﬁafprmatm@@,dmg

ot o e 3008 LS Sy o, voo

__W111ebﬂa9d%' {o? af Mm epmﬁﬁﬁfa&énoga%towspm o alrheted TVTIL,

trans errl n nogl obi NS or a variant or fragnent
Factor QK Hm]oroX ahth @aetorré@[ﬂbeemrs etowiBUedior, dsAGh dipopedtaiieassociated

ool iy oS SR 2 H S AV e o s patvey
mmbn@'%l%&t-aém%&%ﬁﬂuh&ﬁdcm HAR2PD-Fam)t parske bkidase,

termnal fusions, transferrin GC-term nal fusions,
serum acimlicestdtatesr apirotidina redmdoide mneonesor,t iatasplphe | WYDS® dnigibitor,
T skil,l ed ersonvvl at e.
antitwigghif e 2B PSR o roidh o PARRE S, £ Vg1t flkent or
fu51011 PRYidin 6F arfl IfARY abov@8NTHE piiitdih N8O Gr bdyinek Be Rirwbiel e or
part of an open reading frane in formng a

pol ynucl eot| de sequence insertion for use with the
A “va.rpaﬁtg %e Sonyesh f B0 b5 tisted proteins, 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),
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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exanpl e, tha open reading frame may encodégl protern’ YUo 433

conpri si ng y sequence, be it a 20 naturaW®protein
WORMSI06HTIAg a zynpgen), or a variant, or a fra®@GaEEB2004/005435
(which may, for exanple, be a dommin) of a natural
properpesadfehe vantmit anay ctith bk diffeyent bat woulp not '8 wnobyrous osérilg enes of
.or - multiple fusion of different proteins (natural or
the origipal AN )  “syuch proteins can be taken, but not
exclusively, fromthe lists provided in WO 01/79258,
WO 01/79271, WO 01/79442, WO 01/79443, WO 01/ 79444
By “comsetvaiyeosubsiguisms” iy intenderd pambinasions peinamyalp Het hek e, Met;

he di seh Qsur es, of iheh €, p i
Ao, G 8n E0E S Bt Oy he dFop AvE TR E B PR, PER et afped
conserVdte | subdtit@ionp il ®lenGlyl AMl4;MealcDatlext Ah, Gigshan Gln; Ser, Thr;
partners for albumn, the present invention is not so
Lys, Arg:ang Bbe.diy8, for the purposes of the present
invention, any of the proteins listed therein may be
presented alone or as fusion partners for al bumn,
A “varldn® thgicalohannat Rhsti20%) aoighso 5] at,ledst 60%s foe bt least 70%, preferably
| actof errin_or any. ot protein 30 or fragnen r
at leas(, §0foaFROTPIEERAPIEAL oAt @ﬁﬁ{w&n IOE BRRPLY b fant éﬁ‘%’t it fgore
r —~ I. . -
prefers S WL P S Piofa ] o R 00 7o RpaRE ity o the poypoptide
from whiich 1gis\denivédn  US pat ent applications US2003/ 0221201
and US2003/0226155. 49 WD 2005/061719
PCT/ GB2004/ 005435 Preferred ot her exanpl es of
The pElESit" #RuBnRT RIERHRSbdtREL R Sty BLd% bl BE QR&Mnined using
Invention includes sequences conprising the sequence

suitablef caanprsero ptagrehs, afer | dethple e didposogam of der University of
Wiscmgsri]?it('%kagtéﬁ(q I%%%g@% gﬁ‘?‘il)g%%[ ﬁg@iltbletn a&)g%eg;?at%%{ %lﬁxt %Qltclersitt ﬁgllltgty is
calouldt@Cih QEIRLIEA b pBRHBEERIWHbse 8t BlbA IRk bBen ﬂfgdeagpﬂﬁlauy.

i mmunogl obuli ns or 5 i munogl obul i n-based nol ecul es or
fragnent of either (e.g. a Small Mdul ar

J Ph Lcal TM: (¥ SM P! o
The aligRUACHRAE IEERNGIOBY cllifd ol i B O Vlogam (Thogpson
et al., KLOB4Y ZViRIRIA8i 9 Rds€i 22(A UL 673a80)t hOhe Fd@@m&rb eded Ma¥be as

03/066824, with or w thout al bum n fusions)
followginterferons, interleulcins, 1010, 1L11, 1L2,

Lnterfer a species - i8S, f rf N _.Re

+ Foy REE Hafadh Bl ol REBTERS ool s ch e

penkBy SN efiner of 1©p diagonddYBE, ScoliiAeld: & bercegiCept or

ant agoni st, erythropoetin (EPO and EPO m mcs

o Multiplo phigpoet PrrapTFERDy: Sam apePIEnaityi s sanroensinn praalty; 0.05.
cyanovi.rip- ~helix, T20 peptide, T1249 pepti de,

* chlﬁ‘%l’éﬁﬂf‘:ﬂ%ﬁwgﬁl 20, urokinase, prourolcinase, tPA
(tissue plasm nogen activator), hirudin, platelet
derived growh factor, parathyroid hornone,

Such vpriasishmay i naturg irimade gising Ao methgrs b gstein iekginpeing ands site-
directed %%Palgéﬂlés{slalé Gre WA wh 3 R et

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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. 15 calcitogmn, growth hornone, transform rﬁ;g\j:[uo%}%ul’/ UU 5435
CSF

factor ;%: umour necrosis factor, G CSF, ,
WQRRWEPO1TRXr  coagul ation factors in both pre aRET/&BRPRIQ0S43S
forms, including but not |limted to plasn nogen,
fragmeht bempogpe v to 0SRbmere tppicaliyhmoidi7a%, prafetehiyorbin§0%omore

{11 epbr 's factor, ~al-santit sin,.. plasm npgen o
preterlly o 0 SPf S BT brfeP e 14 DXy R B TBHT 10 99% of
the coxﬁ?_ﬁfeoieqﬁc@_@ Gf RS BT dedirbd pral€iny P @MY prafdned  frdgi¥ehts of a

~ (Tipoprotein associ ated 20 coagul atjon I nhibitor, also
desiredqmeifin GRERTSSANEOr P2 Whols domaiy of theidesitedorefeiext ri nsi ¢
pat hway inhibitor), platelet-derived endothelial cell
growt h factor (PD-ECGF), glucose oxidase, serum
It is paetigiliie ptefiradehatepploiridi dvcomling i 4l fipst e@oombor third aspects of
. inter-alpha trypsin inhibitor, antithronbjn III,
the invgpfion ][115]616?% githes vsggjgbql palynpHentdesegienps gisgitiongpr elsewhere on
20 a r e : 0
the AL S B L R o o p O e ) e of
albumihward &agrhentiar tanentcthereef tor oyt dikeraiyotes: takstiedn the examples
oteins, refers to a protejn wherein at. one or nore
10 ebove sy SALISEH IS, RR0 SASRREH A 6P CR OB FIPlggus sequetce,
whereilSh&hi RAS onBlotify BRlekdIbdd MRgndtbt ey cdnOhs @ryAkbiRdegion,
non-conservative, provided that such changes result Tn
such asarmpomenaieadingframeb s b erpbaiiment, g opfeo reashgviyime may encode

enzymati.c activity or receptor.bipndin t ype ,of
o proteG AR B ISR 358 SERGITOEIb PSS ERGREG e apen
reading &hdn@i AaP bhdodB deprbRit SdiaRtidihd YHe SAVELRAISF £ bidih iiEARIHddin
een changed. "Significantly" inthis context neans
15 proteint folting g wich hasichapetone agivitxveu isdingalyed hathe wefoldsd pratgin
2005/ 06@1719,[F?CT($%3@8£4/ 00e5433e5 properties of the
responsE, PRef b ROt 4 dTYFEFENt but woul d not be
unobvi ous over the ones of the original protein. By

"conservative substitutions” is intended conbinations
The resiliing plasmyids may|os mayaigt hayeasymyaetry befwagip thedyy) and\SH, regions.

For ex%:@%&, %?%F é"';%l{{b[e" pl,y 5:4,’% ::‘31,;[% :“liygfl (ﬁr 9t<|1 {E%t?:be %@ﬁe&%&fﬁe&&%ﬂ us

conservative subs rons 1 n
20  and UlGnbetvéed UNahd UBaegibed); TiASEnefdswif thsiresdt iiveton doThdgt;rely
Lys, _Arg; and Phe, Tyr. A "variant" typically has at
on sympeytbepppagipinedast 50% at | east 60%or at |east 70%
preferably 1o at |east 80% nore preferably at | east
90% even nore preferably at |east 95% yet nore
The pregesf mvediion dso beaikles Q386thow of ppepefieg abplysmait] dfeths tinvention,
.. 99,5% sequence identity to the pol ypeptide from which
which mgthpd cORIPTISFST. The percent sequence identity between
25 two pol ypepti des nay be determ ned using

(8  providing a Zum-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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15 sui t abl ’cr:]on'puter programs, for exanpl “”G’&b""""’ UUD4S5S

pr ogr am of e University of Wsconsin tic

Goup and it w e appreciated t
wg@ﬂqmsmg d i ill b i d t hRCT/GB2004/005435

percent identity is calculated in relation to
© mdﬁymﬁqﬂiy oezs anhalenativg de piop (Madelstiog seth¢ ghald of the nucleotide

Th I It t
Jees itk boaons HEDRIey aﬁ*‘@%w%%ﬁ%‘a%é%%ﬂy e dgpSis of
(hORnthC hiser Aci ds Res., 22(22), 4673-80). The
par ameters used may be as follows: Fast pairw se

al i gnnent paraneters: K-tuple(word) size; 1, w ndow

© LB BRI TR P ABRRRs se o

Ralr greeé ﬁﬁﬁeotﬂ;&pba@@@él e pakitiyns ﬂc&prcb@tcehhh efirst sevond or third
penal t 0.05. . 25 Scoring. matrix: BL UM Such

Vetaise @Pﬁﬁ? obthednyarian Vb akgmetive nideqide ba%Shods of
protein engineering and site- directed nutagene5|s as
are well known in the art. so A "fragnent"”, in the

Steps (‘b;n rneeaid @ chddeatbicesd tste tbejuiquesi wall lmce?ﬁmnsﬂlbmra including
one S|t| ns there ave

in where t
clonind) A T ESC T O AEFRES B D Lkt S0 P e S bet iy by

Sambrook %Pa{ Rblectfar GfnAl: SO Qbodabiy qq&ma@t@ocﬁe%&%ﬁm%f the
t?]e fu mat ure polypeptide. Typically a 51

contenﬂ;&(f&#]:ﬁ&i ZEANBEPOER0H 10 0548 Seréncag ritsm texempisr DB smhpn@tbod

involveygeRoR e PR Pty GEPBB BUeors CBt i Py e DNA

fragmeRPik ¥ oA @%Eﬁrﬁﬁ%?r@l&l ALtiER of ﬁu@@%@sﬁmﬁbﬁ engeim! These ends

sequence of desi red protein. Partlcularlé
will rapidiyfaeneab throughgrramienafars basgasininepng remainmg auks cps ec glased
ol e domains of the desired protein. 51t is

bﬁh@%%‘PPPﬁﬁN% Preferred that a plasnmid according to a
first, second or third aspects of the invention

i ncl udes either within a poI ynucl eot i de sequence

A fmrthermethed wyes srthasicslovble seangad oligraupleatide lipkers and prtaptors. DNA

AR FSHED 5, LSO B o o
DNA ﬁ’%lyrﬁétgseol hﬂﬁc]ilzp &@%@wmpﬁoa?@mg ro n‘IIetrhﬁu exarnfl es rédélsmﬁ 03/eends.
used or unfused to _ a fusion partner st
yntheb% dlinketse pnth pieges| 8% dﬂ%ﬂtﬁa@erﬁ@g 1@-%@%@ %{fhe “65 Q8D
reco IBE 396&1 c{g:s g&t i) Q&Hﬁn&ﬁg , SRYheCReRID bRint-ended DNA

regi on such as an’ open rea ing Trame. In

fragmeﬁls QJyéﬂ‘ﬂbDNIAnm;a They mpenbseththyghéas&dmuﬁmppmpmatﬁerestacﬁon
protein copptisin the .sequence of a, east 1pr Q%he
enzymesntsr Fede SRBeEEE %aﬁ fo an expresm n vecto companble

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.

Synthetic linkers containing a variety of restriction endonuclease sites are commercially
available from a number of sources including Sigma-Genosys Lid, London Road,

Pampisford, Cambridge, United Kingdom.
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readl ng frﬁ may encode a protein conpri e‘t{‘iﬁlém"'/ 035435

uence o protein involved in 15 prot foldin

W9|2° tH?has chaperone activity or is invol Vegcinﬁ}mﬁ@/{)[)s‘tss

unf ol ded protein response, preferably protein
di sul phi de i sonerase. The resulting pl asm ds nmay or

coorfit o5k ARG SRR s ok Ol Manl SBY 308 epve
methodk: <1 can be achi eved between US 20 and UL or betmeen

UL and US regions. The benefits of the present
invention do not rely on symetry being maintai ned.

t
The pre& t 1%@1%50@161&1%?%%(&9 I?t{sﬁcgelp e%r?s%g%g ﬂfﬁ:ﬁg %s g{é%' ed above.
The hc%@ﬁ'@lﬂ ingeSbe 2by (tope pf ovil.diBwgtorial and gzm':tétthst adlis dre prefen(‘jed
nprising a REP2 gene_or an FLP I nverte
Bactembb@sape éﬁoﬁ%ax AT LE PRI PTS- gﬁfﬁ@%ﬁa%q% @erhé% may be usefil
for exp?é%%%ﬂ% &RL :pg-;geﬁtqﬂ Sn@@d inserting the

ynucrteot sequence 30 into the plasmd at a
p03|t|on according to the first, second or third

In one Bomefiotsy s ot FebE0047 Do %@ﬁ% I T
pzasmlém PR HEIN AN & E‘@msér%%mﬁﬁztﬁpéj@]ﬁ&é RESARER B otfbd yéag‘t types

he nucl eot1 de bases "at ositions according t
(Trie ertam,el 9il y Gere, 4083 Nnd1 381440 Mﬁetpﬂ,ef%rlr Al a@p’e dranebf 221(?;)@ 257-

265). LFororiiie DoR] clpRe AR s (&t B maintined in
Saccha?éﬂ?ﬁc‘e& ko) iBe S WRr®the psmi@fs B881 SUEEROL 313 bassrsd ﬂfedhost

the positions according to the first, second or thi
cell mayrbef rgesdchns peapess 7ok, wénerﬁh@nlasw 1A haﬁe%m BPRhor peB2 the

host ceguCI %@%ﬁg{%ﬁ %Sg?gﬁﬁ &af i Q%\%Flhezgg%&%dl( S s%ﬁ%n?y M1 the host

cell may e RigkiR SrembPoidfRtidg, WG tHeqil8snid 3¢ basediohgrSihved the host cell
mut agenesi s and the Iike, such as are described i

mmay beGHBIGOR BT e oI HOREE T8 BIASIAG 1> ReScA SOt e host oel

. 2001,. 3rd, edi ti h 0 0
mey b7 A g atan R ROy PR aheRctE ML okl G g S
plasmi UG MRIShOERIL | Ol oS Jac@kditeyi 2eORRR V& e&fi@hm “omyces
Compati bl e cohesive ends can be generated on a DNA

carlsbef-gengitent zﬂmrfannlsfepltaammd cfrike piversiiandcamybe srad 4 be Ghassfl on” a

nesuralf e e e 1 ST o e ey st ol el AP

" REPI #n8 TR HAGinkiseiGene & WP & i8S aHat naturally occurring plasmid.

A plasmid as defined above, may be introduced info a host through standard technigues.
With regard to transformation of prokaryotic host cells, see, for example, Cohen et al (1972)

 Proc. Natl. Acad. Sci. USA 69, 2110 and Sambrook et al (2001) Molecular Cloning, 4

Laboratory Manual, 3™ Ed. Cold Spring Harbor Laboratory, Cold Spring Harbor, NY.
Transformation of yeast cells is described in Sherman et al (1986) Methods In Yeast
Genetics, A Laboratory Manual, Cold Spring Harbor, NY. The method of Beggs (1978)
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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by the action of DNA |ligase. A further method uses .

synt hetic doubl e stranded ol i gonucl eotide |inkers and
adaptors. DNA fragnments with blunt ends are generated
by bacteri ophage T4 DNA pol ynerase or E. coil 20 DNA

. I I t
incoP 0 185 o RS0 BLRR 4 GO B st i
transfécthg wath enlde dor extrhte Shicand @Ho@h@t,e amﬂl DEAEaimaam or liposome
cogni tion uence for defi ned restrlct. n,.enz S,

FormuiOR. 47 GHH R 4 BOD) SITLAESRI GO PRASYR 50 B & BT CBRga I
Gaithé9Re MR 7aN & subsequent |y digested with

approgrlate r éstrj ction enzynes to create cohesive

ends and ligated to~ an expreSS|on vector with

FlecE AR SoAsoNACK] IR RO F VOB Tt for

tranéf&%iné QEast b@ptbla&enﬂ t&umfwer@bﬁ% RHSS BBGh&MR qopﬁa{sﬁfrﬁﬁﬁon of
- cohesive end. Alternatively a DNA fragnent or

yeast bﬁgl«veimp@ratm aprediplopgt dir Bedge &heparpyte UPé’OhMerhgds Eﬂzqu 194,
182Ilgase in the presence or absence of one or nore
‘synt heti c doubl e stranded ol i gonucl eoti des optionally
cont ai ni ng cohesi ve ends 30 Synthetic linkers
contai ning a variet restriction endonucl ease sites

GengrpHy, degplasiaid gyill rangomn n@@lllé)fﬁhedws@ apd el therefars e mgeessary to

sleft i ) U TR RN oy R 7 B 5 R Second

orﬂﬂﬁﬁﬁﬁaﬁﬂﬂﬂheﬁﬁﬂaﬁ1nﬁmﬁ0ﬂdﬁ@@bﬁmnﬁ@es@é@&ﬂﬂhwﬂﬁw&mmmmMﬂﬁna
also p OVIdeS a pl asm d _obtai nabl e t.he
polyrpelpefifie ssqvgmee frosgiont of gyicromn 316@288&}16\}9383 ing bybaqt limited

to bﬁ@claﬁalcméb?é RohrRerPh, R840 4 y%%std&fléc'ﬁ%‘lje ADPVE: ATﬂ%léh@%ctenal

may be any type of cell. Bacterial and yedst host
selectdblb snaker ;srthé é%rlaetdmaseBgmteealﬂwlugh asdnycahérs amayndpen in the art.

Suit%ﬁ%&%z{st seﬁ{:ﬁt Clg on! p o gf%ffbglé'% zcgra%: eéglgvmen]% g!nl}qifglcomng a protein
withlpir}]l%aglhgﬁqy t%ﬁ g-lﬁftgﬂﬁseegpﬁﬁhﬁ@ HF}I &Pﬁgéﬁgn% #RPI HrEs3a rask ! Uras,

asmd Is stab as” a | 1 copy
URAD, EEHVdADEPaUEﬂwilﬁmﬁatﬂ&ﬁILmeﬂmnE}%EHsPDMymﬁiBé%ﬁbdnhgm

of thgéh Earaelg]}g(&gt@rs] a%ggie 5_6.‘4 eeaq?#)gtsgttglits selligglae_le%tp\% érs @h‘ge chosen. If

it is @@ﬁﬁﬁ)le tO%%ZUR%W&@UZ E&Qf beemde T&?Béklﬁé@m the art will

Zygosaccharofryces rouxii can be mai ntai ned
apprSzietchtivab apy egene ewleuaesﬂaemosmmledetlbtmrp basmc@lvatwb assls in an

invishle ﬁ(‘?s% 0 gaﬁgg egsrengi%%ngsh can %e used as a selective marker if a functional

gene is provided on the plasmid, as demonstrated for PGK/ in a pgk! yeast strain (Piper
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 sclectable marker, either within a

polynucleotide séquence insertion, or elsewhere on the plasmid.
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15 cel | nagmbe Zygosaccharonyces rouxii, T46B04 /005 43 5

gl asm d i s*Dased on pSBl or pSB2 the host™€el| may be
VOBL4t A Rhar onyces bailli, where the plasnid i £CB 04/005435
on pPM the host cell may be Pichia
One salentind teghriedeaipyelnes ingprepating g hesppepssian Fucda & BNApsmmence
a f t atid
el VO U}, LE8cory b (K RARCHA BN 1B o SIBER Bl ip the

transfobedlcal v eTlesy analkels diaciptis |ditydiofolated reductese, tG@¥H 8pbranesmmycin
is based on the 2m 20 plasm d the host cell rrayﬂtla,e .
resmtals‘écﬁlﬁawlsw@& el culfire; ged W%]@hé%ﬁﬁ% or ampicillin (ie. B-
I [
tactars§8) ARSI B8NS ootk OThl X chll BT Lfhel bl ANEALEALY, the
gene Tl agRiseledtdblé traic oambe 9asmother, vdorar, Gihidhr iefussdaiol op-ttApstoem the
of the genes FLP, REP1 and REP2 havi ng sequences
desiredigqst 48l from that natural Iy occurring plasnmid. 25 A
pl asm d as defined above, may be introduced into a
host through standard techniques. Wth regard to
Anothérraethdd bfmiehmﬁymgf smcexkﬁuﬂy atahgfotrost cellsl ingglvesegrpwingr the cells

resiggy 208 B RRHAb Bk PETR of 35045V g S%'nfﬂ.lfg“%e
expresﬁo% Lgbgp rr@éoﬁfbiﬁa%%ﬁ’pept?ﬂ@ Ed. aoﬁb%eéﬁjdenﬁvhlbﬁrlgoéncoded b

oratory, Cold Spring Harb ransformation o
polynugleatide seqiehse drsthel psmidad 15 het@hingountoghe host ¢cllo 86he sense that

tht Do g G RSB CoK CoE et o Sar Be b LA payysed and

their DNB{ HF ﬁN?%'énteﬂT%aﬁ:@&d‘ 151 b pRests@ldflithe M@xhﬁamfs ueﬁd%eusmc 8
transformati on of S. cerevisiae are Gghtsagenera

method mudhrasobat deseribegbyoSigitigay (HY§) orMB/ Emé lor GYerent et al
(1985)}’%l %%r-%‘osi, o tollék%%%egg&g ?3319 reaglélrkﬁ}& %}%.{éfgirs oA mnn%t&e art.

Altemiﬂvemfh@ Efdséi:@e 508 PoBpbithle if de @ ?@ﬁ@ﬂaﬂt ofal @it dflaQﬁtﬁbf@hﬁed
dextran or |1 posone ornmul ati ons, are

Ceﬂca@b%dqf@ﬁﬂdésmgéﬁmeét agene Cl oning Systenms, or Life
Technol ogi es I nc. Gai t hersburg, MD 208-7--7, USA. 5
El ectroporation i s also useful for transforni ng cells

In additish s dietdy lammgi fort the areserfcor of trecumstimantr RYAyY e;asmessﬁzl
cel|, bacterial l.s ang vertehrate ce|lls

transforragtion; gals PeGeaE aS10VEy, TEREplogisal Q%‘?%Hh S ay erll the
recom%ﬁl?W%S%.daﬁ}é’%eéﬁ@%egﬁl%,eﬁeﬁé‘eﬁﬁlé%ﬁ?%*ﬁ%ﬂ??Efns B colls
successfully @drsfonfied treth ho eksresnimh vectoniptddutd progdiny dsfiiaying appropriate
g5 3SRl B0t gl SRR DR e eref b

thepro%ﬁgmgrsqﬁm%dlgg t he present I nvention nmay conprise
sel ectable marker, either within a

-

Thus, in addition to the transformed host cells themselves, the present imvention 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,
transformed cells may themselves represent an industrally/commercially or
pharmaceutically useful product and can be purified from a culture medium and optionally

formulated with a camier or diluent in a manner appropriate to their intended
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pol ynucl eojgade sequence insertion, or el sﬁ‘gﬁ@ WEND 05435

plasm d, i udi ng but not I|mted 15to teri

Waas06tdPe marker and/or a yeast sel ectable nﬂFR’&BNW‘WS“?’S

typi cal bacterial selectable nmarker is the
mdusu{aB’edmbmmmplganmceumhlouﬂ}h mmianyu@alhep@kaml aasopwsanged in a

e, BB r 65 h % S50 A BRI B e

spray 4 B8l @ffuke/ Hﬁéé}:_lffon(t%ﬁhtaoi BRER, @ﬂbp fwbﬁiee deghdaege nSise)arly,
TRPI, HI S3 , URA3 URA5, SFAI, ADE2, MET15,

whole tetsBuch asqeasticele carr Bansedrseerpsubes) for aduepergjety pf appligations,

of the differe avai | abl e, the nost
Su"ha%argfaélﬁ?s %geqméscatngtﬂ%en%%ﬁ‘gcrq% can be chosen. If it is
desirable to do so, URA3 and/or LEU2 can be avoi ded.

Those skilled in the art will appreciate that

any
Transfojmed hombesdls arAYOEs BReritaer dpr @ SUbKlenhdRe apd (inge appropriate
conditGEERONT oM B8 B LR Brg A5 0 BF IR ARBE Bltted bercin,
to perthitrtgé Ieﬁpx&lsmmg ef e.ny QR)F(csyludehh one thenqgk golyricleatde sequence
demgnstr at in a pgkl yeast strain (Piper 25
insertiggdvityip the rPasﬁPé‘gO Curr. Genet. 17, 119). Suitable
essential genes can be found vvithi n the Stanford
CGenone Dat abase (SGED), http:://db.yeastgenomne. org).
The prétxédﬂ mwmhlﬂgus absopprasidesla axtmddonprotesishy prien @ﬁmpnémg the

stps GF LAy BOHDACE T € Pl el o) apects of the

inventiBR/K QEfindd éﬁa% h bhdvididg @ﬁlﬁstemmeﬂom)d@ﬁﬁﬁm@m host
I nsertion, or ‘el sewhere on the plasm d. 55

cell il @5/ fisgd9aRqT) GBR00UE Jgsuasiormsd hesl esdl inon Ctﬂéllf,fh ARQiam,
i nvol yes .i ncor oratlng into the expression vector a

thereby§Qpr %Llfﬁé ote rker wi th any necessary control

el enents, that codes for a selectable trait in the

transfor msd cell. These nar kers i ncl ude di Pjydr of o] ate
Many wm;@noaﬁsteme k@@Wﬁel@ﬁ\}démg aratéga Sonpeannle & eelkand Beqitus

e A A R e

anjmaliceﬂfandngdct@ﬂld ot her bacteri a Al ternatively, the
gene for such selectable trait can be on another

vector, which is used to co-transformthe desired

I one BABhaifEht the PRALIG! ndWEbAR:Othd (0L I ¥hR8 (RIFEESSIiY bhable

trans involves grow ng the ce
of bemge:ﬁaih{aiﬂ&@ ab rambldewdtivopy gilesmidn Sudh yeaptk asdude &fccft&r@myces

invention, optionally to_allow.the Xpressi on
cerevisiage o ROORETTES| y FEHb] d@’c(’F“ ePaH0To | ﬁfs&q d Wﬁéﬁ |’50 uxil,

é@y BilfiPO g&&c&c%%l cEBLUARENERAN 4E RUASHIhyces
@’gom%g@? et erf) 090 to th]ggﬁ’ost jgel ,al n the se??e 4
drosophii@tum.t hat pol ypeptide is not naturally produced.by
the host). Cells can be harvested and | ysed and

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. LEUZ2) marker, and stability,
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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their DNA RNA content exam ned for the e
t he reconb™ant sequence using a 15 netho uch as
WQ pWF08Hdt i bed by Southern (1975) J. Mol. Bi oPCT/&#$2004/005435
503 or Berent et al (1985) Biotech, 3, 208, .or ather
generatipash daess off 2DMAtken gaRRA asPrspsis ps dessrherh abeves dthypeference to
. .t eV Bl I e ofzna pol ypeptide in the
Chine ﬁp@&ﬁ@%ﬁ%@gg?’ glggu %}ge?'éi]%?lgjst)'r ansfornmed cell can be
detected using antibodies. 20 In addition to directly
assayi ngqyfor t he presence r.ecanmbi nant

. S f DNA, .
It is pagisiaalysFqypatageoth & B¥aePEh gé%ﬁelﬁemé‘&ﬁf% 50 Bgteffigppnnosyl
' 2GiyE h WRRD 5 Bistah & BRI koA th
&Mfeéé@ﬁgg%%gp%&rgég%ﬁg t eoexpressi on of the p?%? ei n. -
gene coding segagmeke, cells successfully transformed with an
expressi on vector produce proteins displaying
appropriate antigenicity. Sanples of cells suspected
RecomBihaitf) ReplebRAShRtGRI @hebdaiupet @6l @idsiamhia ) Rit-trdislatbaal
the protein using suitable antibodies. Thus, in,
modifieatiding byrhe protteing hasts¢adlk nBer proseplecthe alhumeipuupieas sequgace

resent inventio | so ont I It
does SRR by SEEL 2 DSRLRR, oGRLTHRShER i Gl o
modifiddOTROLARRUS) OQulkbEr Gycdlafiotu! Hlakvelerit tadl BdeAnfoand that
monocl onal cul tur e, In a nutrient nedi um

recombiang W@Wﬁrﬂ%ﬁféﬁ%%élﬂ@h?ﬁ;?ftﬁf?éﬁ%%@e\?& can be
R MM bt —

albumih (OAbR ©Ubibd ke tie tbctimn Caidamptalional |'The fmomtl @ff ednvestyated
a carrier or diluent in a manner appropri_atg 0 their

albumin prosuerdiby B yeasher be s3dy6acy 19 Upes AGEEH G4 A £PIL 1N One oF
| =1 j 0 Y ‘ot

e of ST LB T 04607 EpP BRSOt i

create $ ybdsabihichilon atdefdct ws és genome xactpthet a whiiced dmlel of ooeilod the
be imobilised; qr used to a. cell EIiultur.e

ra .
Pmt PRPGiRL i§ WrHced/ | APh FAPP e@é‘,% Wp P6r & ot elpsetign or

nce

” tanspo%iﬁ%ﬂ%' the! égid.g%r Eéﬁgend@qgf fhe© ?éé‘ulat&&cfkg?cﬁasy@ﬁsffn 6edth& gene

an be use capsules for a hugé variety o o
regulatinppihé exrewsivg, of duesiiche 347 gagshnwbshatfliitdy oune RBmidprotein is

NS 0, AT T TN R R, Y,

such asGRRAH ISk NRWN to those skilled in the art, and in
vi ew of the téachings disclosed herein, to permt the

expression of any ORF(s) in the one or nore

ol ynucl.eot j de sequence O.lnsertigns within t
I o oSG L “Gr BT o b oF DR oty g, zones
equivalBBUth o6k PRIT RR0QUSICS. NG dishicOfk Qs Weasidibls b.agid RRAISHERS is or
of (a) providing a plasm d according_to the first
Kluyverouwoesdlaofis. t Fherssquense of £M6F! (orany other PMT gene) isolated from §.

cerevisige 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 Y4P3 genes as
taught respectively in WO 95/33833 and WO 95/23857.
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i nvention defi ned above; (b) providing Lsui tabl e
host cel | ;’c) transform ng the host 15 ce with the

W A T W

WRRUSHPH1? and (d) culturing the transfornmed hoSET(H2004/005435

in a culture nedium, thereby to produce the protein.

The prrasnly apnliseoes plsa P59%Hens A B PuRRPHER aEPEsing the

steps o?ﬁa?gxdcﬁﬁ@qﬁicﬁ% Eent &soéz RAGLBAC I AikS hoﬁ%fl'do isey & pRERdd of

ament ous T ungi or exampl e Aspergillus), plant

the presat lirsventitwhed phlaning,the Bostaril imla cubihitesmedidmi thexsby to produce
cells, In one enbodi nept the preferrﬁd host1 ells are

the profeiR g SHUTe MGHIRLIER Be BPLSRCEYeOTRIAshT SoleGV BTy on

the staﬂéh&’ﬁt?oﬁig% eftanet 8PINR phdidcopy plasmid. Such yeasts
I'nclude*Saccharonyces “cerevisiae, h'luyveronryces

| actis, Pichia pastoris, Zygosaccharomyces r ouxii, 25

Zygosacchar onyces bailli, .Zygosracchargmices ..
A meli PGS &R TR TBE R BPSEELR) fisrKgtien preferably
ﬁmtherrebﬁ§ﬂkéithb $1eh A aRlRing th@hngrodatdd mbRECTaSA the Silakédhost cell
mul ticopy plasmd in a host, if the plasmd contains,
or the apftuiesmedidinf i ed to contain, a selectable (e.g. LEU2)
mar ker, and stability, 30 as nmeasured by the | oss of
the marker, is at least 1% 2% 3% 4% 5% 10% 15%

The thgéggﬁﬁodgéeoéb pro3@ih nt9%e HR%ent GRYacellORGly BDYL BO¥edB DYGheOOMure
0

i 6% 97% 98% 99% 99.9% or substanti al 100%
mediumpendier perelavmie spaceraSde hest eellf fthe prolin ,m@el?ﬁ‘eﬁﬁji%ﬁd m the

ol anf b g o e oty o Wy P iy tion

techniciEy 2RABY GV oPCEh BN CRH#SEd gdineriathava beerl disdosHd in:
a marker can be assessed as CrL.i above ith .

WO 93/84367 e reraoad of @ﬁ%ﬂ?ﬂ&‘dl—f%‘ﬁi ﬂﬁﬁ% %?ﬁgg@}oveb of yeast-derived

colomgf; e'ﬁias 19 887, %%gﬁé Jorectditatisn RAA %ﬁ%@@k %?ﬁﬁ\aaaﬁ Y %%Jﬁbjlm%m

yeast Icrent” I n one or oteln mannosy
to a lipoghilanphewnand WovO6/BESLS, 1UD-JIE dS9| @ S¢0 dF0/44772, which

descrit oIS QMR FIBGBT Nt 1 HiSh eB o oaTErh ot oY
referen?r% dl?l#é?éiﬁs‘:&th&othb!ﬁ‘ d@ahiRRla9 HeQutiflel Fd2 Bl RRAte medium by any

Ications by the producing host cell. For exanple,
technidquh ¢haa himirden fpumoltte iba usefglfen peritving bk prafeins.cont ai n any
sites for N-linked glycosylation and has not been
reported to be nodified, in nature, by O-1inked
Such WHIMSRSNH! REMBH inERME \ieimoridm Nabheedt diewbl ptdagditation, acid or
reconbi nant human al bumn ("rHA") produced in a number
solventofexiraciion, spacl esr caatione exphangei ehrogiatagraphsk e phosphocellulose

chromaﬁcgﬁ%%i{i: ]%%dgcg)r]]nbm e gr%!:t&c}ﬁ icwo%é‘ij)ﬁgpﬂﬁnm.ﬁy Iﬂl%matography,

hydroxylapatite chromafography, lectin chromatography, 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
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 g.L7, 0.02 gL, 0.03 gL, 0.04 gL, 0.05 gL7,0.06 gL

10.07¢L" 0.08gL%, 009l 01 L% 0217, 037,047, 05gL7,0.6 gL,
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albunin isgable to bind to the lectin Con VAGB 20 / D 05435

The anount®®f nmannosyl ated 15 al bumn pro ed by the

WQ2ys(6¥ah be reduced by using a yeast strain BETGH2QUM{005435

in one or nore of the PMI genes (WD 94{04687). The .
0.7 g Tipb8 eddn08rEIehtl sk TELAcheow: ﬁg-lt(lhﬁ el G ks gL,
aygast1whi chi has a1 def a6t 1pn -t D ucky that -1
9glL ’r@o&]lgeyglgggé:%(%ﬂd%g &t ¢ %’L Pgrf‘?%gf d%:ﬁ:%%s’ @s";%r’o'{j@&%'é’df 0
gL, 9BYL EXa0RIE, 1508Le, DBy hd, 250 ¢dleBDOR, L, BS@EL 0A0bgL", 500
4 transposition in the cogjélng eqﬁ@nce or the regul atory

gL, 6PRgILond0Q BE i $00£et: 18P dentOBIE L el ng t he
expression of one of the PMI genes) such that little
or no Pnmt protein is produced. Alternatively, the
The thirepaifiedqubiinheay batwhbilived! Adtemativelydt may badomphsted with a
. agent, suych_.,as_an anti-Pm aptibody. If a yeast other
cartier pp giuegt, @@PBW@X@T?S?‘%‘%W“‘HP tion of one or nore
of the genes 25 equivalent to the PMI genes of S.
cerevisiae is also beneficial, e.g. in Pichia pastoris
It is preferred<dhat/fhe potsiy ceisolitad td achichha phatnessstcally epmialledevel of

. th PMT i.sQl at ed f Vi Si
i S A e SRS S ST S 25 Ky

pyrogeRTRAMUNE Eaf I dddHinisefa AR piiarasdduritdliyesfficiioisenodr Rgdlout
species. The cloning of the PMI1 honol ogue of

cansinkingdicelreffezipaet ajsacitted with theadiviyed theprodim4/ 04687. 30
The yeast wi |l advantageously have a del etion of the
HSP150 and/or YAPS genes as taught respectively in WO

The re%ﬁﬁ«%ﬁﬁﬁdﬁ&ﬁ’a 0502385y 0B 8ts MAOWRAORTRE WAL, in the case of
PCT/ 32004/ 005435 The present application also

albumipr oviudesi va afEEKERton tpRsdeRs iy Eeahpwice; ALESNHIACKa9g blood

o, eyt R ks LB S8 8 8l bt oo

invention and culturing the host cell in a culture

medi um t hereby to produce rotein. The [ ture
Althoug g nmpsHbje 96 ARGy PoetfesBFe et SRRt Ry brbeess of

nRhERC I Rl i85 . LG hefrddatical
s mHATEHfo Py Aot mund e i

formulbtic@Miagethlen sith cone for trhere ianceptebleocrrpere fazrcalipents. flipe toperier(s) or
. conprise the step of isolating the .thus. produce :

dituet{y) G s PRSARDIRG P BRCRY TRV ComaF e T e ey BRgein and

not delBRALY R uﬁegiﬁ%)l}&zdri&eﬁf o ally, RhO b tHBrs R Wi et PHRAS B& vater or

I ntracel , 1T Secreted, in the culture
saline which will be sterile and pyrogen free.

Optionally the thus formulated protein will be presented in a unit dosage form, such asin
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
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
60



. medi um and/g@ peripl asmic space of the hostBEEVER 006 / g g 5435

protein ma e isolated fromthe cell and? culture
W8IV H9 nany net hods known in the art. For @A 1GH2804/005435
purification techniques for the recovery o

a recqrelimamb g withindhp hegisel- allie ATSEh as/@i%@@aewénép%@w allows
ﬁg P.
the uﬂ%io é‘gﬂ}{g Sg%{nﬁvaﬁ&%'far égg\%t (})élr%ltn V& & Efjfa{cjl)rﬁéén&t/s b%ycggieg by a

pIastﬁ 7Fo1ab)k{aahpl@eypbﬂcprmrtmt plamaisd:aﬂyhﬂmﬁenegdneapjmchmtthm as

describes has, thekerrblo Ge g MoPOOIaN; Foiamed (furing host cell
5 cultu:g@?}&egg SRHPN (}&ﬁ %Hﬁésfﬂeﬂé@ttb BB rRLREESAe8s pRhidh MAisdh to

I'ncor por at e rein reference. Proteins ot her
any fitrtt@n gahdsuhatrumm;qmed pmran]ﬁmw a fdegiradt ¢féect u Howewenyiiti @hﬂlty of

b 20 tec ni ue t has been .f e. . use
plascoid, £ hqofpAreG b Do IR i R th R st Rofgrerore
advan'td?r%l}éd% THRRIL S HiRD&t 8f QbqRhba RertRing Cleghitadl k®Rchieve a

acid or sol vent extraction, "anion or cation exchange

desiredeffocta doreayshysonysosgshogeies (vek es aipiophic skt Benes) Tequire

hobi t f
ot ofERRRERE b RS SRR S PLL N o e
effect! B @lel Akl QABL SAFRERYIficRREEivhS @by bt bdibﬂtiﬂﬁdltﬂﬁt cewgmwth or

adj ustment, diafiltration, ultrafiltration,

protexp@mdommrn@e njayqaieirc neSeaTS g ABdslY (e:’cpmﬂé@e)grovvtfbe%i%e@@ to be
ced. phase HPLC, conductivity adjustnent and the like. In
one enbodi nent, any one or nore of the above nentioned
techni ques nay be used to 30 further purifying the
thus isolated protein to a co rcially acceptable. .

15 Thus,|ipiseposgblepigryse i gengyhaloieReipBIanty, cRrodeh e a5piei earpprige the
r I:C ’5t .I 9 t
sequeBf ol ol FHURE 03 BRRHOHAL: Bepe PREEAL Bhnh Bty
wheredths ﬁ}.asxﬁldoié pgasént]wlﬂﬁn @5:eﬂ ﬂhﬂ: ﬁi thbalgpehde of th®pBFmil, islunable to
0. 08 L-1 OQgg 0.19.;1, 0.2 g.:1, 0.3 g.;1,
produge the § e%intlabp@f gn o 6 g.L-1, 59 WD 2005/ 061719
PCT/GB2004/005435 0.7 g.L'1, 0.8 g.L-1, 0.9 ¢g.L"1, 1
g.L-1, 2 g.L-1, 3 g.L-1, 4g.L'1, 5g.;1, 6g.L'1, 7
20 It is peefirret th& the tebientidl groﬂn” isOong. that] wharb ity ecotlingogeng(s) irl 2 host
25 g.:1, 30 40 1,1, .60 7 "1 70 .1 .
ool axgefiidyor iy Voo 30t il b tipey ol devaiapiag o pidiigpghic
t1.B8 @le%tﬂe hico®systhétic}, nibnt?! we £OQd
Giossatiefe) *aditugs Df odyspiic Wiperihiichbiiofnl B ifde 2
deﬁclqma:m 1ﬁ1a'edatp rbet mmplmyntbé Ty @éﬂﬂllonﬁém mpflifierticosi toelthe |gt“0th

l.at e
medivh Thsmeipiy 2 e i 2ot e eRfodts of cBisenePl Brosein
25  the cohf®t oftthe pRE&H: @hventien isSsHleah@dwhen a€lBie@ v imctivated in a host cell,

phar maceutl cally acceptabl e | evel_ of
results in a deficiency which cannot be 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 o produce that gene product, to achieve increased plasmid stability
30  without the disadvantage of requiring the cell fo be cultured under specific selective (e.g.
selective nuirient) 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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10 purity. protei n has a pharmaceuti cal I,accegt s/ UUDS 435

| evel of p ty if it is essentially pyro®®n free and
WR2PSWE17A/ni ni stered in a phar rraceutl cal iy ef f PERGR3(H/005435

amount W t hout causing nedi cal ,effects not assaci
seletigh IPAIHBREE FUPPIXOF HEREGH K 1 8¢ TR0 RqTgHIcal th the

mm;m%l ﬁla B A% RBEHSAY ubdto %Né RcotrdShik RRVIker Bénds ithdiP&ffect.
in the case of 15 al bum n, include Lv.
adm nistration to patients to treat severe burns,
shock and bl o | os enent i.n
The ogfhdiats TnSBeBip BRE T ROV AL Poo topotis iisferl S driegvise
inactivikdghough it is possible for a therapeutlcally useful
esired protein obtained by a process of the
invention to be administered alone, it is preferable

It is p?%ﬁg{ﬂﬁirep%& {rﬁd ﬁ ‘%Qsae %gtte{nc"aig O‘efsééﬁﬂw’%ﬁah]g&one as this

or mare accept abl’e carriers

can p ﬂividéefhtesdua-r@&vé}ﬂi% el 8f (iBproving ladmienst@lsilitymusthobte the need for
acceptable” in t e sense of being coppatible with t

Selec’fldesgnowh pﬂFQnd@lqiilSa ingreasieg dher POALCHW 10hePTUUND; éW’E as

1
endo gg%quéf %gqr %ﬁlo&ﬂfg ﬁ?@]{e{n& ééfé?ﬁg Eélgﬁ'gﬁﬁ ysjném Bfo has
the a \faﬁ%creztﬁa@ ﬁ’l‘i‘fi‘lhée‘é thdeukibes o&'%é@ﬂa@ﬁﬁﬁt gél‘iéseﬂhfat webdl to be

e pr’esente a unit dosage form such as in the
carrielObynthé ];&Iaﬂrﬁhi ef oneagimdses o nisectudrt-expossion af en ¢ssential
i ke. W have al so denonstrated that_a plasm d-bone
chapeg@tfe‘toein@@dsmgﬁﬁelp@t)@lﬂﬁl@cmbﬁhe&oﬁ@C?lﬁe sequence of an

'essential" protein can be used to stably maintain the
plasmid in a host 30 cell that, in the absence of the

Prefer%dagﬁﬂs&tla@%ﬁ&eﬁﬁ" fF ogech e a@@é@nd}ﬂ ahe privn€ioA. inblude the
preferred essenti al h& rotein is an essential chaperone

“esseniiial "c thapenonesy BUILH eng HESE 1y ranf eqthera (Reamitigh e Sgsaprodgsts igich a

roxi3 4L P it ) AR B S 8 e

or maEtli‘\eat&ixﬁr@ 584t @BI108o @mhﬂéﬁf @l ggohisst elit éevelepiagdedaiyotrophic
WD 2005/ 061719 PCT/ GB2004/ 005435 a reconbi nant

(blosyg’énnc)wcqlhremmhe host cell. This systemis advantageous
because it allows the user to mnimse the nunber of
reconbi nant genes that need to be carried by a

Accoth%Wa fdueth aSYRARhSpretnPirsahtidd 418y pravideph A6STcAH coMpriying
marker genes (such as those as described %gve) t hat

a plasmichfuch the phraidrietordng o FWaBIthe Fsttricapriber @i asgedtoet the

B A AR LB B R P i,

in thedapRacd Mt tharHadreidyithiee thoétocdl s emebla td)egtddﬂde ahé exhtiperone.
However, the ability of_ _ plasmds to,

Preferé%dﬁg@n@@§ e 96 dhreHeamich S0 R CaN IS IRTRAC.| 40 feptpelh way
ﬁn‘the{a ﬁ\énglg{lfegg Wk n{a(fnﬂt@] {f%oéﬁcohiﬂlgvé‘ BRGS0 s S@H BeRTogous, in the

ns require
sense that the recombinant gene encodes a protein 1dent1cal 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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of the itent®npossi bl e to use a gene that reconbinantly
encodes a protein conprising the sequence of an
"essential protein" as a plasm d-bone gene to increase
5 The pRs@SMndertioAbilks titovided)emeat digthphipeed ¢ h:l&ﬂmdef(ﬁnproducmcr a
wthin a cell that, in the absence of the plasmd
heterolograts| protetn copoiginedhe pleps of penudiag agiost qallrpomppisinge plasmid,
erred that the S a n
the i3, STl ekl faf CBERAL b RGN ehapBrcld ok BB, in the
absenc@bf tHRAMbdnvia] 18d hostael inahablesupiodiee thhehiygsonecard wherein the
devel opi ng an auxotrophjc (bios B(!ilietl c), requirenment
host cglj fuafh%tcf)@ﬁﬁﬁf@ B bieGeRARIAat jgene %'ﬁ oteroEp Y LRI
y t
1o cutmif EHACLAE Gl SRBELARAR AIROL LRI ol PnSsiBh of
the esscRtfd @Mkp@bnemidee l'wrelocrmtm plfmteemcmmﬂesptmaliﬁmfmmgthe thus

protein’, in 25t% nte C{ t he res nvent J.
eXpresmgl hraologays Prpkedm g eeal h%%t‘ie € CHj“érerFB%
her%ﬁhb?ﬂ%ﬁ%gg‘hg h9§%b1‘}ﬁ§{lﬁ-}éte\ﬁhl ch cannot be

|t| ns or nodifications to the
grovvth medi um The advant age of this system is that

t he sentj al rrarke ene
15 The medpdchas B HArBIPTOR ‘4 SIS AOTHIAGE Fech i peterplpeons
protein L0 Qb‘ﬁ&%? & @fuchhghad @tﬁ)ﬁﬁﬂﬁ preké&ntiBakd b @orﬁﬁﬁuie&ﬁoteﬁl@ln a

gene product, to achieve increased pl asm d st abi
unit dceagewfmrmun théh enadneradiveussed; abwe. r@qgilﬂ'? pr@enrwee@épqlme@t the

setiod e NehEy L BRAT TR PSR g e PRgon e os aFPh BRI

cul tured under conditions that do not have to be
adapted for a arti cuI ar _marker gene, w thout |osing
20 BR[EEJD@GEI[PE%O%"F URK&npl e, host cells produced
using this system can be cultured in non- 61 WO
2005/ 061719 PCT/ GB2004/ 005435 sel ective nedi a such as
Figurd RN sl o BEdhoD cafpl @inidmy be more econom cal
han the mnimal nmedia that are comonly used to give
auxotroph| c marker genes their effect. The cell may,

) r, exa have ogenous gene or genes del eted
Fxgure(fs}aws rﬁ?%%‘d qg@?‘lci?a%?ed It is particularly

a5 preferred if the "essential protein” is an "essential"”

chaperone, as this
Figure 3 shows some exemphﬁed FLP insertion sites.

Figﬁres 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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can provide the dual advantage of inproving plasmd
stability without the need for selective growth
condi tions and increasing the production of proteins,
such as i o endogenously encoded or a heterol ogous
FiguP¢ P3 Sild¥s sohﬁ: éxelelphﬁé& REGH |1nse;|HUnSS1t§§'St em al so has the
advant age t m ni mses the nunber of reconbinant
genes t hat need to be carried by the plasnmd if one

Figof IRl s oY GHEL PR R Bt uct | on by the host

cell. 15 Preferred "essenti al proteins for use in
this aspect of the invention |nclude the "essential"
Figurehehrosvsdbe pgugncerad SBEEID Nghd.- ot her "essential " gene
products such as PGK1 or FBAl1 which, when the
endogenous gene(s) encoding these proteins are del eted
Figufe 33 slasisitiatR@lehdt of SEUBID B):I2, do not result in the
host cell devel opi ng an auxotrophic (biosynthetic)
requirenent. 20 Accordingly, in a fourth aspect, the
: Ip@ﬁ 48 Il conprising
Flgugéﬁfg{s&rﬁsr}ﬂ%%h%ﬁ g[gl?ln&g acggrag?%szt%g any of the
first, second or thlrd aspects of the invention), the
. pl id c i.Si ng.a gene that encodes an essential .
F%ﬂ@%‘i‘é@%ﬂéﬁﬁ@“@@ﬁ éfﬂﬂqﬂwﬁ Wi acsgs b of figEngptpgra i fnenon-
lecllOSTiqi@ hirdrd NARLA VLR RLAAHES mﬁm@ 0erivéPpl
SeecPr l%rag 'y, in the gssgnge gﬁ % g 3 ﬁe&ﬁgamnﬂs
cell is inviable. The host cell nay further conpri se

. ant ne odi n L er ol ogous (or. .
Figuft, B8 O fepfiia ROED R, SR Shabs SBRER e npenlated with
DXYenspae Zpemm]e ujxw LI CRIDBIV TS qyxmexrm a[RDBQE%]n DXY1

encoded by the host céll) protein, such as those
r:p]zﬁﬁﬂwz%'éﬂi DKW erplm ipEOC0] of DXAT irpls [@BRRERE] wdnsfdrmed to
venti on. gnﬁgent i nventjion al so pravides

tryptGp R R i 11 Ko b LB L TP oG R STRA faiment
was ﬁ@ﬂaﬁ‘e‘&tﬁ&h ﬁ@jéﬁ%r Tfﬁn Hﬁarﬁ urtg%gﬂ)vﬁpfcﬁséﬁﬁé}}ooag /300(£,7 1%Orpm

ch aperone The asm 62 WO
4ul awmmﬁmmmea peowpnm a raclqe mmrmnoeiekttn:@harems gel (Weeke

ggég ogous proter . The plasm d
B. 194p okt dpmgupecleginaplarssis- yfné\f pl- Aol gé?lérlzwg Ei a’V@ﬁky [eds.],
A nubheof | ﬁﬁénht@t%o nﬁj[lrﬁﬁnc;emc{rgglﬁﬁ&@§t SMetBbdd N&nd ap;?hcatlons

i nventi on. The present 1 nvention also provides,
Umvs'sntctttfoelsgae,dﬂslo,d\l orstalyp drH A stapdardsicorrgnteatione teerio luggolis 700uL

n.gonpris t eps of ovi di ng a _host cel
goat @Bﬁ'ﬁ ¢ ng rggcg]%q%f reguspendedp{n SmL vgater) /50mL agarose.
Precipitin 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 #rplA pdii::TRPI [pDB2976], DXY1

[pDB2978], DXY1 #rplA pdil::TRPI [pDB2978}, DXY1 [pDB2980], DXY1 #rpiA

pdil::TRP1 [pDB2980], DXY1 [pDB2977], DXY1 #plA pdil::TRPI [pPDB2977],

DXY1 {pDB2979] DXY1 trplA pdil::TRPI [pDB2979], DXY1 [pDB2981] and DXY1

trplApdil::TRPI [pDB2981], and were grown for 4-days at 30°C, 200rpm. 4pL culture
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the plasm onprising a gene that encodes"r’"”l"j us/7BUS455

essenti al perone wherein, in the absen of the )
WORMSHSH 19t he host cell is unable to produce t RET/GB2004/005435
chaperone and wherein the, host cell further c ri.se

supernatanie fonspil men Wik 96 % FREE! HETHRPRCHOBRYGHS 5 T itagdgrds
ulL.tur| t 0 | doal BtREQUISi ML 8 pi&RIcH AL LIk Elesuspended
concengzgﬁlaﬁ ?I%%Jél F&ﬁ%’? 3()'0%\% %%{e&ggggetsgﬁ%npof “t he essent Pal
in 5mhARes)osemanskakhie. hteeipih ogsusaiprd withn{Coamassispbluen alsojates
purifying the, thus _exgcgéﬁsed het er ol ogous protein
selectefl fondurther enalisifasg mbet | or the culture medium and
further optionally, lyophilising the thus purified
protein. 15 The nethod may further conprise the step
EXAMPLESr nul ating the purified heterol ogous protein wth
a carrier or diluent and optionally presenting the
thus fornulated protein in a unit dosage form in the
These %ﬁghﬁﬁfe &’%ﬁ%}&b@%ﬁé’ iRRAYS: of Bdd#éhaP TRIA SeqerR B dflb mEMimber of
the “nethod involves culturing the host cell in
positioRgNdsfeledChy restrigttinaendomobloze sites,i whhimetheaUSzegiBrI €2 2pm-
.. DESCRI PTION OF THE FI GURES  Figure 1 shows a id_ ..
family oL, ohBeARIER 8 ¢ 2B gt B SrnSS LB Re At Ry which
includSd RS s (Y L6 HAOMS sRANE viX QI 1dst 8@nfUR plasmid
inclua By §?%§%€’.Fb%?&ﬁirpg‘§ 1o 8 10, 11, 13 to 32, 36
followtr, thensfdrnadtion 46to ¥est)0a TATENlS@bleomAtkes hod amepigophicleotide

vari ous plasm ds. 30 Figure 9 sho t . f.r t o
lnker hoftSDERa PEWEIHIS REFELL N PERAI S BB IRG U] srosion
0 S . e 3 h : L
o SRR RSP VB RGOSR E o, T st
were téﬁgﬁflﬁ%@ﬁ’ﬁéﬂ@%f&ﬁ@m]ﬁgcﬂbgo%@%@oﬁ@r in tlzegdeg&ﬁns;ream

shows t he sequence of, . y 2. .Figure ows
invertadwepsaGagiraecso fSIPURYBHeHe @gb@% s Si5Ee B@%‘g‘ﬁ{m’f"lﬁ%ﬁ site, and
Eaure. 43 st Al L . . " ]
T
selectivtliadie Prferfed gies & BNaeinsertivai weregdetifiedy sinsertion of larger

Y= RO G O N

ﬁamﬁggéagg@%g@%%éﬁé it ke i DB287 7] . DXY1 trpld

EXAMPLE 1

Insertion of Synthetic DNA Linker into Xcmi-Sites in the Small Unique Region of
pSAC3S5

Sites assessed initially for insertion of additional DNA into the US-region of pSAC35,
were the Xeml-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
end of the FLP coding sequence, due to overlap with the inverted repeat (see Figure 3).
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trpld [pDB2@k9], DXY1 trpld [pDB2980] or %'{%]ZW/BOSAS 5

(g D82981 tmansforned to tryptophan protot Bﬁl\Mth
00S893B% Not | / Pst | pdil:: TRPl disrupting DNA PERGRMME/005435
was isolated from p)DBBO?S Transf onnant s V\ermrom
The squyence- inppaed tvag 0rc 3220 digker made By gRerliog pe ARy ajptutions of
a | R4 e6LiSmba APOGE §8hidn 98BI
Ohcon%g\%%ﬁgs gséﬁi 8%57 gl EgN"f&m“runoel ectrophore3|§111 1Bl
Pacl-Fhel/SAl-PaslSeB]", Jhidk acbdedrediriBtioneitdserbpand $rojm pSAC3S.
manual of quantitative inmmunoel ectrophoresis. Methods
and appl ications. Universitetsforlaget, Oslo,
gHARgtandards concentrations are in g/nL.
Xeml drs 7-HA (Sigma product A-1151 resuspended
in 5mL water) /50nL agar6§& Precipitin was stained
wi th Coomassi e bl ue.~1sorates~3el ected for further
anal ysis are 289ndicated (*). Figuf&™56 shows the
resul ts of “TonL shake_.fl asks were inocul at ed
with DY ?pDBZZ44]_,E%X_%_[pDB§§i§] DXY1 trpld

Crss B iTG’G BPCETEPQ&%W@GGCQ%%% AE(E@%%@CZ@]ACG@&%%AW@@

CF87 T@ ARR L RIB2R TBlcccXGk [BERAB8O] rebiectirhrad d 30
TRPL | pDB2980], DXYL [pDB2977], DXYL trpld

pdl | :: TRPI [pD82977] DXYl [pDB2979] DXY1 trpld
Plasmi@CﬁS]ACTRRﬂas[ @Bﬁ@?ﬂlges@ﬁYﬁa@p@ﬁESﬂl}: larmer XY fragpledt was

) di 1l:: TRP DB2981 [ r fQr_4:days . at .
1solatecg§@n 20J .‘%rlgﬁrg'vg ,ggar@ﬁﬁ Lq}f t%\};%s gg’g@ F%él %’fgz?)fnﬂcer (neat, 10
1 7 B200440 aﬁ]&pt I V\%H s Of 1@ e
and rlo%z:-k@ [ ?msgnoe ectrop %r esl s %e?éﬁel@ﬁ@st an alptlzl(gsﬁhn reststant
transfofQAte Ridratseiotisd aneé Scfeegédrtfor @@0pregoat cintlasphis (tbatgeraild be
product A-1151 resuspended in 5, wate / )
lmeansge Ry oweal digesiaqr ResSIon AZHEG 2Hply s %&H%é% Pg%é% (Figure 4)
I of heg..a Si sy GRE
with f@?@%&ﬁﬁe@ Tﬁlesg&éz)i gﬁ% %ﬁe eggﬁzbe ﬁﬁe él r tﬁlltgoﬁsmg
oligom‘@ieo&d& tpivionead (NGB, SEHP8ennd SCFMt ¢Tzbla u'lt)bemnﬁ]fned the insertion
sitions uﬁjg i ned by restriction endonucl ease sites,
con i GoTEoREL L PEYFYT of a 2Eun 1o fanily plasnid, of
the type shown in Figure 2 and general ly desi gnated
pSAC35, which includes a (3-1actamase gene (for
Table knpiligbhhdlertide seennineprinteich is | ost fromthe plasmd
follow ng transformation into yeast), a LEU2
sel ect abl e marker and an ollgonucleotlde i nker, the

aBl - s])g;@ripﬁdn n the UL-regi on Sequence

REP2 primer, 20mer 5-ATCACGTAATACTTCTAGGG-3’

REP2 primer, 20mer 5’-AGAGTGAGTTGGAAGGAAGG-3’

REP2 primer, 20mer 5’-AGCTCGTAAGCGTCGTTACC-3’

FLP primer, 20mer 5-CTAGTTTCTCGGTACTATGC-3’

FLP primer, 20mer 5.GAGTTGACTAATGTTGTGGG-3’
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of the 2mfgim | y di sintegration vector,
0O 286 424) WThe sites chosen 15 were towar t he
WR2EAeId1%f t he REP2 and FLP codi ng regi ons orP PEHGBRY4/005435
downstream | < Q) cepeg cqllence ala ‘ ot hotic
. DNATrnkers were inserted into each site, and the
| Primere] at | VReSHHMIONt | es| of the nodi PEEESMSsni ds were

co

npared during gro

t h an._non- selective nedia

' ref erred.si DNA st Rg@iddPrcAREgakdanidd-sed.
CFlO(Fnse%{Lgﬁoﬁmg]r&’@lﬁg% DI\IE\ fragdrr%nt s contai ni ng
oft interest" was dempnstrated -bv—irAserti fre—er Bh

‘a gefje

A
=

CFloir

agmmi E%ﬁfh%F EQUihélg
L er

TOU T LAl UU o il

t he sROCIA AJEREGTAGOATHEAXEIA-3'Si t |
E 1 insertion of Synthetic DNA ]

CF12325
ad
X=
Xc

Ir\CI I nto /\L,III DI t

pSACESR2 B3t BECHsse
ditional DNA into

hl -site cuts 51-bp

| - si t es24WEf he 599}

s A TTHGAGFTGOEBACT RAEHT
t he US-region of pSAC35,

bp inverted repeats.. One
after the REP?2 translation

s the Smal i unlgue Re |on o
vvere he

| cri2ks

du
3)

B
eto ovg@n%o

vvlth
5/ 061

h %‘ §@%§§dtﬁ:‘&{f$§é S&FbCFCTAGAIES

|ng sequence
the i nverted repeat (see Figurej
719 PCT/GBZOO4/005435 The :
=P AO0E 0y d 1Ng

M13D0. b 2830RCHf ol i goﬁtﬂ&T@éﬂfﬂ@sﬁmﬁaﬁBﬁCFS?
Th| s | i nker contained a core region "SnaBl -
Forwafag| - Fsel 1'BRET - Smal - SnnaBl ", which encoded restrict ffon
Si tes absent from pSAC35. s Xcm Linker (CF86+CF87)
ST —ccriorzrmc--- Pacl Ay - -
M13nhei PEEFTERCS, (1| 170 SAIRAGCTATOACLATE S oy o

Rever%

TATTAATY,
CTCACCA

C AGGCCCGEEGT ACGTACCAAT TGA CF 7
A TTCCGECCGG TCCGEEGECCCA TGCAT TA

1

& m

AC-15PRl-asm-d—pSAS5-was—part-al-y—di-gested—w
CFlgghe | i meRfted 2efeat f r agnent-@GASTITADGETEAARTGHRS’
794w v) agarose ge], ligated with the CF86/ CFS7
I i nker pfimeas | 9rher
CF130 REP? pI'iIIlBI', 20mer 5.TCCTCTTGCATTTGTGTCTC-3°
CF131 | REP2 primer, 19mer 5-ATCTTCCTATTATTATAGC-3”

Restriction enzyme analysis also identified pDB2689 (Figure 3),

with the linker cloned

into the Xeml-site in the FLP gene. However, the linker in pDB268% was shown by DNA

sequencing using primers CF90 and CF91 to have a missing G:C base-pair within the-

Fsel/SA 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

10

pDB2786 (Figure 6). To achieve this, a 31-bp 5’-phosphorylated SnaBl-linker was made
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. 1 and 10- Z’I utions) and transformed intd /@B’|2im]4/0[]543 5

WB_B y lin resistant transformants
BPLd¥and screened for the presence of pl agﬁir{%m"“m“s“s

from ogaREEid CRLAE 81 o TR s (e P he SRl it of
pDBZ6é% \%ﬁdﬂ by gfé%lduﬂ@kt?erenq}é&{hﬂd“ﬁtﬁt&lﬂ Reestiedl | aRdiing Hokflatase.

quenci ng usi ng ]lggonucl eot i des prinmers

DNA s@@&aplﬂg:%ﬂmamn@@ggFROTﬁ% OF 109ndridr GE0L penfimnady the gyprrect

DNA c?ré%%%ﬁg%&eﬁ%’@gg e%!f gg&‘%ﬁ c%rafne gqgglcﬁgplr a mutant Fip-

5 protemD%?cﬁ BIPELRANBAOETAESS G(ga%gd BH2 @iﬁfemlt resZRiie® before translation
ATCACGTAATACTTCTA CF98 REP2 primer, 20mer

temlmﬁl'onAGAGT GAGITGGAAGGAAGG 3" CF99 REP2 prinmer, 20mer
5' - AGCTCGTAAGCGTCGTTACC-3'  CF90 FLP primer, 20ner
5' - CTAGTTTCTCGGTACTATGC-3'  CF91 FLP prinmer, 20ner
SnaBI@im@e%ﬁmﬂWﬁ@GT%B 66 WD 2005/ 061719
Primer Description Sequence CF 100
FLP pri'mer, 20ner S5%1 AAAGCTTTGAAGAAAAATGC-3' CF 101
10 FLP pri rer, 20@?‘“5" “GCAAGGGGTAGGATCGATCC- 3'  CF123
pDB2783 MCS, 5' <ATTCGAGCTCGGTACCTACGTACT-3'  24nmer
CF126 pDB2783 MCS, 5' - COGREGCACGTGEGATCCTCTAGA- 3'
24nmer _ML3-_pDB2783 MCS, .5..-.GTAAAACGACGGCCAGT- 3'
15 CF104 E@rmﬁpﬂﬁﬁemw@mpﬁﬁza&m c5' - AACAGCTATGACCATG 3'

cFL.05 Reverrge TtAne rcCEGCtR28r laveest@drr epeat
5' - GTGTTTATGCTTAAATGCG 3" prinmer, 19rrer CF130 REP2
rimer mer_5' - TOCTCTTGCATTTGTGICTC 3
An additional piasmld pDB2798 (Figure 7), was also produced by ligation of the SraBl
linker in the opposite direction to pDB2786. The linker sequence in pDB2798 was
20 confirmed by DNA sequencing. Plasmid pDB2798 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 Xemi-linker made
from oligonucl eotides CF120 and CF121.

Xeml Linker (CF120+CF121)

Sfil
% . emmemmmem— e
Pacl 5naBI
SnaBI Fsel Smal
35 CF120 Pi-GTAATAATA CGETATTAATT AAGGCCGGCC AGGCCCGGGET ACGTAA
Crlzl TCATTATTAT GCATAATTAA TTCCGGCCGE TCCGEGCCCA TGCAT~PL

This CF120/CF121 Xeml 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 DH5o transformants identified
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CF131 REPZ'i mer, 19mer 5'- ATCTTCCTATTATT! (%’é””’” LUS455
e

Restrictio nzyme analysis also identifie
WQHOF6IE1%) , with the |inker cloned into the 3@?@3%?0{‘@05“35
in the FLP gene. However, the linker in pDB2689
clones acuwiRingyPIDRAS2% E8igrivc Phg RNAnFIBFISHs @%F@'@ﬂst%dcﬁﬁgl@%
t
CE100 04 CY B B e ek ST T OB R o rjpiation
within tt'[b |lmlcgetneera>ﬂeﬂmdd cemiitnig. the pnpdenhm 6OFlpd 1 s arwhich lacked 41
I p-protein, with 39 Gtermnal am no acid residues
-termm g%?f by 56 different amino acids before the
transl ation term nation codon. The nmi ssing base-pair
in the pDB2689 |inker sequence was corrected to
The imppacd dncplasniid qjﬂﬁamﬁ“omFmg@mlen@f hr-tt@l sedicases inte the geml-sites

witsin. (560 R9R 61 BT oo 0N BTRESE T AT s B PAG qddmmid

stabﬂﬂyG%&Qéeteﬁﬂn&Fﬁp@S @bﬁsmsemggtte@b d;ﬂth@LEhE rERRB dt&iﬂgenon-
of pDB2689, which had previously been treat ed w

selective girowi ome¥EPRallhelskak i sieastpiiosp Hiansiemed B%Qéﬁd”ﬁ-&h is

Smcm?\wﬁtf ?lgﬁ{al %Eﬁg}g%rcgg‘g‘%ea%%n p%ézci;%%ged%g Al SFRSE 0 %ha

containd® R EFt ekt atkes €GHBRSe &S Minchliffelt 93P, etm Genet, 16, 21),
protein, with 3 9 Cterm nal residues replaced by ‘14

wasused.aﬁft@@zpﬁro} esi dues before translation term nation.
SnaBl Linker (CF104+CF105) Sfil 10 -------------
Fsel Pacl Smal --------- ----- 15 CF104
The yeaBi stIAWRANEIKoAGELCAGGEA: GROGEGHHGTAING a Gedited lithium acetate

method {48 0 SHOBIRTR U TPANEL B BdiCed By 1083, /

BacterzAC(' 9kl 983Gy, feh %%@;%btechr‘u&b&r 181 e TRRRRSIESLs were selected

rectiond To p hker sequence in pDB2798
on BMMWAES- agé.‘tOpmmf iandedetey Stmﬂéqtmdyemchc@ ot arsrBPdl\fﬁlD%mgﬂates

CryopreGe 550, FRF RN FOBFAEE T8 B BID tkP Pk o ires

(24rhrs,@%9(5,d26€)§prﬁﬁf ore translation termnation.

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)

stcrose was substituted for the 2% (w/v) glucose as the sole initial carbon source.

For the determination of plasmid stability a 1mL cryopreserved stock was thawed and
inoculated into 100mL YEPS (initial ODggg ~ 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).

Samples were removed from each flask, diluted in YEPS-broth (10 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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A |inker also cloned into the Xcml -sit n the FLP
gene_totr ate the Flp protein at 25 th ite of
WPYE6IHAR. The |inker used was a 45-bp PCT/GB2004/005435

. 5'-phosphorylated Xcm -1inker made _from
colonieg vego peteheshin wpkicomipB MME-egarpiatesqtowed e EPS-agar plates.

agar plates and BEP$abdfpBies GAAEMM R elEd Ak TALASTro NFRIAEEaEDility.
AGGCCCGGEGT ACGTAA  CF121 TCATTATTAT GCATAATTAA

TTCCEECCGG TCCGGECCCA TGCAT-Pi This CF120/ CF121 Xcm

Li nker L . s D
Tn the shifiCballffs ' bORBR AL Lossofd RelEE Jooi @0 TR Srengfopmants
pSAC3Er2dtyDBN688 dppeartifio ibetl@8ti stable avkakanpDBA68S was 72% stable.
phosphat ase. Analysig of, icidli istant E. coll
Henco, Bgsatior S Greo HARETLI thend St ks RERGRO 08 BB PTG eticct on
i - RNER Gl ALMAE: RRBARZ3 (s GH®molog
Plasm§@éﬁﬁ%§%18§%§%%ﬁt or | rrers&ﬁC_FQ%, CFST. 5?1(_)0 and >
betweefCFi03I9 i vented repreatsl i Inketiors efjhe dinkei af thOB2823ite in FLP also
Transl atjon termnation i t.hi he |inker.i.nserted
rosulted, i, USALY OB PG SR otk Bl RS 5 3 ke, ropeat
and kAR ed bl g:,-rg-@[ﬂ]'i nal residues. 5 The inpact on
plasm d stg ility frominsertion of |inker sequences
into the Xcnnl-sites wthin the US-regi on of pSAC35
ssessed for pDB2688 and pDB2689. Pl asm d
EXAM&&Z% ity was determined in a S. cerevisiae strain by
| oss of the LEU2 marker during non- selective grown on
YEPS. The same yeast strain, transformed with pSAC35,
InsertiginpfaheiPDI (Gene ipén theaXeml Birfen e pPRB2GIAC3, but
contai ns additional DNA inserted at the SnaBl site
that contained a LEU2 sel ectable marker (Chinery &

The nddrfGhbf hf18resl PB9A fabihent Gaethe Ure@dh,of NRH-1EECcBSEs was

the control. The yeast strain was transforned to
demongteatedl ipeclpnisgothe &b hgreuisiasg? Al Ingietintoathe i¥amIdimkse of aDB2688.

'The PDII gene (Figure 9) was cloned on a 1.9-kb Sacl-Spel fragment from a larger S.

cerevisice SKQ2n genomic DNA fragment containing the PDI] gene (as provided in the
plasmid pMA3a:C7 that is described in US 6,291,205 and also described as Clone C7 in
Crouzet & Tuite, 1987, Mol. Gen. Genet., 210, 581-583 and Farquhar er o, 1991, supra),
which had been cloned into YIplac211 (Gietz & Sugino, 1988, Gene, 74, 527-534) and
had a synthetic DNA linker containing a Sacl restriction site inserted at a unique Bsu36I-
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 PDI7 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 &irection as REP2. A S. cerevisiae strain was transformed to leucine prototrophy

with pDB2690.
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metho%b%gﬁl{;ed al%{')e(i‘Ila st ability, despite altering the
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expression cassette into the oz‘I-31tep D%xm %he large unique region of pSAC35 (Table 2).
25

Furthermore, selective growth in minimal media during high cell density fermentations

could overcoﬁne the increased plasmid instability due to the PDJI insertion observed in

YEPS medium, as the rTF (N413Q, N611Q) yield from the same yeast transformed with

pDB2711 did not decrease commpared to that achieved from the same yeast transformed

30  with pDB2536.
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The linker inserted at the Xmml-site in REP2Z was a 44-bp sequence made from
oligonucleotides CF108 and CF109. '
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15 (data ngla shown). The relative stabilitigstof/GB 06/ 005435

plasm ds p 688, pDB2690, pDB2711, pDB253 nd
WOENSBSITRre determned in the same yeast straPAT/GHESMH/005435

in PEPS nmedia, using the nethod described above

Xl st €CBY0SHEIF 100Y hi s anal ysis, pDB2690 was 32%
stabl e, conpared to 100% st alj; gl ty for pDB2688
without the PDI1 insert.__This_decrease in plasmd
stability was | essgthan the decrease insgptbasmd
stability obserwed-wiih pDB253 6, due t-e-+nsertion of
the rTF (N4d3XY N611Q exprlessi onSpaksette into the
Not | -site-wttin the | arge-uque 1€ 'on of pSAC35

CF108 ( TalATAAPHATAC ZHETATTARREY %F%CG%?@Fe‘E‘%qC{? F‘OG\‘E"‘H’* in

CF109 m ni THAFATRAF £LARMATRY i GRCCEET SSHSFESFef it at i ons

coul d overcone the increased plasmd instability due

To avogcfl)_i._rf %5 %@: d&%%e&in? @1t?§’ ﬁ]? F %%ét.’%% gthse ;@En@%y!é‘%gfbﬁmagﬁmhp Som
pSAC36rthaistomtained thist REPPEBA 7ANP dedesnwts fest rsebsbored npty td X.ocoli

clomngb%%%s%éﬁ' S ignboks o sirtes PR GORT608035 Table
. 2: Sunmary of plasmd stability data for PD11-

insertion into the small unique region of pSAC35.
Plasmidgil2B2G86 ms3a ¢y €' 1 §lwt Hlonimgnvertee Henvddy &ogh gk 1f| agkaining

eprecusFiis S THE AR P pEPR) PR Gt P (S50 ef ab 1983

Aiitznzz§59bM bAY Clepdbider ; 24, 16¥0%0 afdDBZ 888 e Xelotingl kit efforh NpMCS5
nverted 100% Repeat pDB2690 Xc3771 PDI 1 in Xcnal

'(Hohem_dl IO, BitechpicrRy. AT, 4560  PRBY PRF mada SasmipLISeRARPn ef o,

1999, aolfl_z%lggv,cﬁf%%ﬁs,t fZ.’ﬂEHOEy Uesg é}% thp %’colﬁ FRSEl SrePkienow

fragment of DNA polymerase 1, and seif-ligation, followed by isolation from the reaction
products by transformation of competent E. coli DH5w cells and selection with
apramycin sulphate. Plasmid pDB2685 was constructed by cloning a 439bp SspI-Swal
fragment from pMCS5 into pCF17, which had been cut with Msel and treated with calf
intestinal afkaline phosphatase. Blue/white selection is not dependant on IPTG induction.

Plasmid pDB2783 was linearised with Xmml and ligated with the CF108/CF109 Xmmnl-
linker to produce pDB2799 (Figure 15) and pDB2780 (not shown). Plasmid pDB2799
contained the CF108/CF109 Xmnl linker in the correct orientation for tramslation
termination at the inseriionn site to produce Rep2 (1-244), whereas pDB2780 contained
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
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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additional DNA into the REP2 gene and sequences-in

the inverted repeat downstreamof it, further linkers
InsertidfCSL1ARTE bt B Hﬁ&I‘-’siteﬂgﬂ@@CBf b R b 2mb M iSRS wWithSut 37-5°

restriction sites used fTor theseinsertions and the
exonuckfabe digestiam by HE4 Repa polpmeiase.of This praduged eading sequences for

. eryn_ nation At sites. .15 .The |inker. inserted.at. .
citter RS WAl Dot BoFh CREBY REGTS TaRIE R I e oo b g fibwing
figure, &l &%ﬂ@é et d eSark&dl M8h Ao B Rs wad deledid 26085008143 hang

PCT/ GB2004/ 005435 XYnnl Li nker (CFI 08+CF 109) Sfi |

produced after- Apal. digestionaresuling Bp removal.of nucleatides from theaggdons for

. F e e e CF108 ATAATAATAC
Glym%?’%rﬁ‘i&%rﬁl‘% GOCA GGOCCGGGTA CGTA CF109 TATTATTATG
CATAATTAAT TCOGGECCGGL T GCAT 10 To avoid

i nFart ilen Thit o Gun&Ay B/ - sites in pSAC35, the
3,076-bp Xbal fragnent ¥irom pSAC35 that contained the
RERQ CAWIC BICFT g&RdsGC e CINEstABHG Gl oned into the E
coli - cloning vect P685 (Figure 13) to produce
p@@%@ﬂ%&r@?@gﬁ%sm d pDB2685 is a

pTJC18-1i ke cloning vector derived from pCF17
containing apradpaln resistance gene aac(3)IV from

Kl ebsi el  a pneuni oni ae (Rao et al, 1983, Antim erob.
The lidlge ninserfdde mpt ther dpaRdie GEfHouanskonutlbasel digebiior ngassiat 60-bp

5 phospesriA e Fas RAGP Cisi plicae Bondt CEL g CRt 17 1+ 499)

Apal-Linker (CF116+CF117)

Sfil
pacz SnaBT
snaBT Fsel smer
Crileé Pi-CTTAAT AA’;‘:A;;‘;;.TT AATTAAEEEEH;;E;AGGEEE!H;;;TACGTAG' GGCC
CFil7 CCGGGARATTA TTATGCATAA TTAATTCCGG CCGGTCCGGG CCCATGCATC-PL

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

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.
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sel ection ig&smet dependantzs@n | PTG gaducti on. 25
Pl asm d pDB2783-was | i near--see-w t k-4l and |i gat ed
CF106 W teh-tArraCFL08 L EFPAS TKAMIGCCEENKET GCECGERBRIUGERPDB2799
cF107 (Fi QuRETATBATGENETHDBZRED (IRSECEHWATCCPIRENCET pbB2799
contai ned the CF108/CF109 Xml linker in the correct

The cof R A B S esE5S, DR Wb Mpearis i
Apdl, ARBLEBQROME aDRed p3Pyinbeist | dde treg@n®ith | dalft hetetpOSillkAine
ofi entati on. DNA segcﬂ]}r)téla{)gqﬂvmth prinmers CF98 and

phosph0E@9 Wonligativacorodise (Higee 198 fiidntbe dinkyhgloned in the

e T

been produced by parti aI Xbal di gesti on and treat ment
with 35 calf intestinal alkaljne phosphatase,

The coweas RMApieausrcas FOB28RVIERY Bt A XSS SOBARE ﬂe%ﬁpatw\ers
t ' : ures 16 and 17
using 0& OE%QIC v%{rﬁ&s%@%%{@o%@%mng PCT/ GB2004/ 005435

Insertlon of linkers at the Apal-site.in pSAC35 was
performed with and w thou

The cowemnﬁim Py (EP RS HCREMD Wrtloe Saedk b oGt o ks Hipl-
sites of tp(ffBz FﬁgZ T gﬁékeﬂmﬁﬁfﬁzhﬁl&r %@ﬁtoéqféquoq) was ligated

rans atl mnation. Int owng 5 figure,

into pDBNTES dqnejmeé 5GREtnhr Rspll digastion ahihahad bers traeted with calf

deleted fromthe over.han roduced after, .
intesting] ag@éw shospBaTa (DT oA Fog STaay OB rF g an gl S

transfm% erg Qére?}\%dwc%ﬁ%%o&%ﬁ r;lﬂ%g Cedid @1’03!1@& Weg_éqé'e&{&éﬁced

mmmmmmaremlpmm. l'i nker inserted at the Apal -site
W t hout exonucl ease di gestion was a 50-bp

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).

75



10

15

20

25

35

- phosphodl ated linker made from ol i gonugFE6ili/G8s2004/ 005435

CF116 and 117. 15 Apal -Li nker (CF1 16+CF 7) Sfil
WO 2005061719 - - - _ . Pacl SnaBl 20 --------- - PCTA&HRRP4/005435
Fsel Smal ------ -----comn —ono-- CF116 Pi - CTTAAT
AATACGTATT AATTAAGGCC GGCCAGGCCC GGGTACGTAG GGCC
éﬁé% CCGGGAATTA TTATGCATAA TTAATTCCGG CCGGTCCEGEG
feCcATC-Pi 25 This was ligated with pSAC35, which
had been |inearised with Apal and treated with calf
[ [ [ hat ase, to produce pDB2788

i ntestinal alkaline 0S
InsertipRiofj DINA L@Ymtaridl‘ﬂﬁb%f%@@ C%n@tmd Dewnsireaniaqreneman 7hg,
t | 1 in the correct orientation for
I”ve"t‘f‘?g‘ﬁ’ff’gﬁgﬁi\&?er m nation after proline-271, whereas in
pDB2789 the linker was in the opposite 30
orientation. The |inker | nserted at the Apal-site

ith
DNA linkoss) oYeesa S8eiiec 4301 M 635 19 dofine jbe yaser Jemitder ansvgrtmn of
D t
i RS 8 A TR 0 o

Figuret3nadicarette eesbictiin sites|vsak ér th@b if=krtions\Wdd286 affeet vhShe Flp
. PCT/ GB2004/ 005435 ti:.\e Ter m nati on- Li nker
protein GRpog st ierynagen at these sites. . _ . Pa CI SnaBl 5 SnaBl
Fsel Smal ------- -c-oeman oo CF106 Pi - TAATAATACG

TATTAATTAA GGCCGECCAG GCCCGGGTAC GTA
The linker inserted at the Bcll-site was a 49-bp 5’-phosphorylated linker made from

oligénucleoﬁdes CF118 and CF119.

Bcll Linker (CF118+CF119)

CF118 Pi-GATCACTAATAATACGTATTAATTAAGGCCGGCCAGGCCCEGGETACGTA

CFl19 TGATTATTATGCATAAT TAATTCCGGCCGGETCCGGGLCCATGCATCTAG-PL

Due to Dam-~methylation of the Bell-site in pSAC35, the Bell-linker was cloned into non-
methylated pSAC35 DNA, which had been isclated from the E. coli strain ET12567
pUZ8002 (MacNeil ez al, 1992, Gene, 111, 61; Kieset et al, 2000, Practical Streptomyces
Genetics, The Jobhn Innes Foundation, Norwich). Plasmid pSAC35 was linearised with
Bell, treated with calf intestinal alkaline phosphatase, and ligated with the Bell-linker to
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
pDB2814 and pDB2815, containing one and two copies of the Bell-linker respectively
(Figures 24 and 25). The DNA sequences of the linkers were confirmed using primers
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ed with M3 forward and reverse

ohgomﬁqoﬁ&sﬂﬁégaﬁ?gﬁf% pDB2801 (not shown) was identified

containing two copies of the linker cloned in the

correct orientation (wth the Pacl-site nearest the
Heal Ligkpo(GRAnENCFIMIe extra copy of the linker was

subsequently renoved by firgtidel eting a 116-bp

Nrul - Hpal fragnment contai-ping-anr-Fsel-site fromthe

mul ti pl e cloning siskerregi on, foll owedShsBidi gesti on

with 30 Fsel and +e-+rgation to produce-pDB2802
(Fi gure 20). SBRA sequenci fgetisi ng “#li gonucl eot i de

CF126 confi rmed-t he cor r‘e‘Ct‘ Tinker seq =X The
SERT et et o L
CFL15 | j gat ed W?T{*TECPITP%TA%T Fagnen pro uce
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The H, a@tiﬁaﬁ&f n;;uééa%gc?%ﬁ D%rizth 3%3@97@ QEREIRRAS BedrDli6s0REE bp DRRBD FHgal

(A—forrr) di sintegration _vecto P§
digesti¢rrhmgliraatedAdittaced§ Resstinekgisdinoiogphatass o geeptapP BBl (Figure

20 Dokt B F o PR Er R OB o
correct PRRBShESHA. Sequences in the

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)
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 FspI after FLP, were isolated by the
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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Reatld JERTHEEH LB Rhbir 1 PERES iR LSRR
Plasmids C3ftainingtDENp DB2iL6lHsEitgbing 223)SmbRAgge8agiongind t h

#gonucl eotide prinmers CF91 and CF100 showed t hat
Inverted RepeaSopi es of the Bcll-1inker were present in

pDB2816, which were all in the correct orientation

for translational termnation of Pip after
A S. chiesiviodistrgin 388. tranBfogmsd moth thé pmgkmplahmﬁdﬁcmntaining DNA

. f.ollo [ f-.li Lon rrred
tinkers Bygs g Fia A [ DESEoS A G B RGR o < G g o8 GaPe e ocks
were p%élgﬁ:e&qbf telsﬂrﬂgklﬁﬁszﬁﬁwme% eTable 611 PUes@Sd %éabﬁﬁ;ks%@re ahligsed

seqguences of l i nkers were confirnmed usin
e flasks

as descmbed@bgve 8 1%6@0@%@@1&1@8 AP@Fﬁ@Bﬂ@@@SﬁﬁéssDu

- were 56{18]3 gﬁleﬁhl ?seg%% g%g%éelgée%e ﬁygéc;[a\ds}?i % T ans “oF rregslg%? )COIOmeS

derivePBBRA&GLEAs 2REBL AR 10 shioBREd ﬁultlﬁ@ adidnics anat gpdwas Bhd analysed
pDB2846 (data not shown) was al so %r oduced by ligation
from CQHS avith a further 4-days shake ﬂask culture. For this, 100pL samples were
removed from each 3-day old flask and sub-cultured in 100mL YEPS broth for a fimther
period of approximately 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 LEUZ 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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5 single g‘y of the Bcll-linker in the op il LG/ UUS 435
orientati to pDB2814. This has the codi sequence
WO3ZP0S(0aE71P| r st 352-resi dues from Fl p fol | owed BETAB2004/005435
different residues before translation term nation.
Table Fh@nrhiaiyer plangist statdlitytdatanior FYLA-nsardongatitoapIYChh

Set 1 reprGOR CRRDT ad0 proh el Sttt S, o o
Set 2 ri;ﬂé‘s@ﬁts Hak)fro®t 7 dayslia nBaGklective SdBllask cuktare- - - -----
Sn

aBl Fsel Sinal ------ -------- ------ CFl114
Pi - AGTACTATAATACGTATTAATTAAGGCCGGECCAGECCCGEGTACGTA 20

15 o e
A) RE%%’#‘FRW*&ATTAATTCC@GCC@TCC@G@CCCATGCATTCATG Pi The
H_gal - | nker was | i_gat ed with pDBZ7_83, whi ch had bee_n
alary= () ) NS - _._'_—.t'. ava N} a a¥a A N
Madrhid(¥)t est § nahsatival | he Aldstiheilase toRelaﬁabStq:iﬂB@Bll’
(Figure 26). DNA sequlenci rﬁgﬁ;wj t h olligonucl eoti des
CF90, CF91 and &H£00 cpnfi WHRIAUS he |25 Smddrect | Betider ||

[nsertion he 3.123-bp _Xbal fragnent from pOR2811
$IBI3guent |y |igated j th Coatrd] 961-{bp IPSAC3E  100%
fragnent . niloduced by i Yhal —di-gestion

v Bard.h-al F—ggest-t-an—2ahd
ilth e i nt eBEPAAIL-244) kdl i n®Bhosphat§%e
o hDB2822( 13- f YA pDB28 LS (Ao THE 30—
' 'ﬁm@gtpéﬁs con?%i(%icﬂr?g) DINA i#s{grted atUO/tohe
ng%qt e ((1 Fi gu% %1 2(7 anmgg,(%am;ge gtﬂi?ﬂ%)/). Pl agegi dsi|

DB 3 and|pDB 4 (Figures an —tespect.i

pDBR6Sthe cofe Xerhi nat levereiddianeat ¢F1069%6F107) 100%

Rsettedat-theFspt—after FLR, —were T sghat ed by b :
RE2R hod G884 1o Z%W?&?Pﬁzsa?b%rhq Lo

Plasm d pDB2804 contained the |inker inserted in the
B) FLEPidefi§dn Sifek € v 0 Vu -"fl i UUJ FJ 4) WO

2005/ 061719 PCT/ GB2004/ 005435 orientation (wth the
Pad-site closest to the FLP gene), whereas pDB2803

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 106% 100%
pDB2808 fispl 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 2pm US-
region, as well as the larger DNA insertion containing the PDIJ gene.
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l'inker in e opposite orientation. The p 804
. 3,119-Db | fragnent was ligated with t 7,961-Db
@}41005435

W‘bgﬂé@@ﬁ? agnent 5 produced by partial Xbal dPgE&SB2
and treatnment with calf intestinal alkaline

For thpHkphitsagien sigscreat wap DBzedritle-tepvegy kath spmzassts and

. (A-f . disinte I QN-VEC .10 i
cuplicqd . Al Bel oble* DY BB L et RRie) buliitin imyegted
repeats’ @ppasd td/ Bt ¥ POVEAPLEdS thd GesRebaditivies Beabi Plabingéd iretability

. the LEU2 Marker in_Yeast Transfaqrnned with ptgA%%- Li k%
(ie. plesmid dpsgh wep AP vadhEpT Drokens; ingested Iptesdict Bathuptthe 2 or FLP

s open redifg frddsd uﬂ‘leRSQge%dgﬂggnﬁh qg&ﬁﬂiﬁgr %@Eﬁ% ﬁggegté%gga? greater

CEerévisiae strarn was transforne
than fopl Aghingstionnt BomihegR ENAinskitivker losd of the t/ed UZnnearkeh eontinued

. US-region and i nverted repeats. Cryopreserve .
with 15 eieTdse SEVGR KBTI e nﬁP@ﬁ@F‘w fadiy e@?@f?as &har&mwas little

differesde tht 7 @Sndet@dse 3). Plasmid stabilities were
anal ysed as described above for linkers inserted at

the Xcm -sites in pSAC35. Duplicate flasks were set
to TosertR P JOP BB RS e P oRer FOLAG BT resion
known3o Aol th %§031+tﬁiﬁ%@%ﬁmg to B3| PIH-ERuNRITD G P9hoRBEh or

analysed fromcells wth a Tfirrther 4-days shake

al, 2001 ) ABkcrenibt, 188, 2F06). t his, 100L sanples were renpved -
fromeach 3-day old flask and sub-cultured in 100nL
YEPS broth for a further period of approximtely 96

Inserti{\%% :ﬂé‘% thé ?‘L@’?géﬁre Skaed 3R -t%cét@% My, gFddihal Sl éﬂ:ﬁ@ inseAfdneites

singl @ colonies were obtained and anal ysed for
15 were 4ftes Sywhingtdd3 LEUZhardf-keeminal ndandis, cddeh 26 essamtyadi Brwasrrect

functior EStor | ¢ d g}%?%g K]g&;;?%se?\ﬁz‘lr@glﬁpl%rg)%glg%? l‘fﬁé&’gs%z? yl.fﬁr,] %’4, 2189;
Chen ef 85 W2S Cal 695 %@I et &1, T, & Mol B, 38, 2005/ 061719

PCT/"GB2004/ 00 le 4. Summary of plasmid
stability data for DNA insertions into pSAC35 Set 1

represent s ta.fr. d in_ - t v k .1
None 78 $580Ba b ek 0 SBB AR AELEE YRS it
20  being d¥@Bted SdxeEbti fptteialeetidd meK theUl Rixem]-sife, AhickR%o truncated the

Insertion Sites Plasm d(s) Insertion Additional |
Flp pratin aradpe. Sthepinpertigns atjthe Fopltsdies dn terinyerted repeat regions were

the closest to the FRT (Flp recognition target) regions, impostant for plasmid replication.

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.DI] gene was inserted
into a DNA linker at the Xcml-stie 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.

80



0

15

25

30

PSAC35 - trol 99% 100% pDB2817 & pDB28 /68 20P2 0 0 5 435

1- 244 16% pDB2787 ApalT4 pol . REP2 WR-269) 45%
W@3o5 ?88 Aped REP2 (1-271) 33% 0% pDB2688P&E/GH2004/005435
I nverted Repeat 100% 100% pDB2805 & pDB2806 Fspi

Inverted Repeat 100% 100% B) FLP Insertion Sites

Dok R Skl PSBp AL MBIl U vor Bl g

during GAevihp EBE&Z&I@&RB&&ME&B 1&1&103@8 AatGiASerHRS0 IPNR2 8hRer& into the
pDB2813 Inverted Rep at 00% 1000 Dl

imvertelrRpptats aﬁc%aafeg@stqmwltb@ APPSR EHERibabrisy Had been

reduce? %@cl?fl?i?er@ Simodﬁe\ﬁ lt’ 8{3&1{ ?eﬁﬁ%%{ﬁ%ﬁ@@%o&@ver despite a

crne prototr |ca|ngt espite the
reductiagdint iptsmid Mﬂuﬂysm&deednm—iehcﬁvet heediag ng1tqw_'thabdn;d1tlons when
. .crowded regjons o [l coul,d r i cate an
insetiqia, e TBAIe PG RESG 501 JELE PhTS Tl FBERSE & gpRenpafitions
deﬁnecW ﬁw B3 BASCsRFd dspeoF hESRIvERGHL IR Iregﬂ%ﬁ pl&smid
the 2m US- 15 regi on, as well as the |arger
nevcrtheﬂ}se thias arsufftoierdiynbiglh stabdzt?ljbzus;@neyeamwhen\w)wn on selective
2005/ 061719 PCT/ GB2004/ 005435 For the |inker
mediai hsertion sites, data was reproduci bl e between both
experinments and duplicates. Al sites outside REP2 or
FLP open reading frames, but within inverted repeats
EXAVEPpB&red to be 100% st abl e under the test conditions
used. Plasmd instability (i.e. plasmd |oss) was
.observed for linkers inserted into sites within the
InsertiRERF DINA Selfudncop Smnidnidelp ¢fibF BveREPIGemdb s theSmall Unique
plasmid inStability of REP2 insertions was greater
Region of i 4H5 FLP insertions. For the REP2 insertions, |oss
of the LEU2 marker continued wth the extended grovvth
period in non-sel ective nedia, whereas there was
To furlhiet Héfme Mb fubeueigets ffor inkdrdor bPaddidemd] ilNg\ irto the REP2 gene
Insertions into the REP2 gene produced Re
and segeangpet fhfe @V@Ift%% T Lo gg FOWHEE%% DNA. linker was

inserted into pSAC35 immediately after the REP2 translation termmination codon (TGA).

As there were no naturally occurring restriction endonuclease sites conveniently located
immediately after the REP2 coding sequence in 2pm (or pSAC35), a SnaBl-site was
introduced at this position by oligonucleotide directed mutagenesis, The pSAC35
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
the rest of the inverted repeat by insertion of the SnaBl-site. pDB2954 (Figure 38) was
subsequently constructed with a 31-bp sequence identical to the SnaBl-linker made from
oligonucleotides CF104 and CF105 (supra) inserted into the umique SnaBI site of
pDB2938, such that the order of restriction endonuclease sites located immediately after
the TGA translation termination codon of REP2 was SnaBl-Pacl-Fsel/Sfil-Smal-SnaBl.

To construct pDB2938, the 1,085-bp Ncol-BamHI fragment from pDBZ783 (Figure 14)
was first sub-cloned into pMCS5 (Hoheisel, 1994, Biofechniques, 17, 456), which had
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known to fgaction in self-association and "'Hi’r!-ﬁut‘gu‘*’ UUDSAESS
J

. the STB-|1 oW#s of 2m (Sengupta et at, 200 .
We30a50617d9 . |, 183, 2306). Insertions into the FLPCEH&B004/005435
resul ted in truncated Flp proteins. Al the insertion
been digested witllbNoay Bamtl end talf oiestipal3dialing phbeph@taser Whimproduced

i.n ch | essential for ect unct
pDB2§t it 43} Cbeich o€ igalend i i B8hg ohiBORiaId lc%g 27
and CII®8; toldeBerite, p[H#2000YBQure 4yen et at, 1992, Cell,
647: rainge et at, 2001, J. Mol. Biol., 314, 717)

None of the |nsert| ons |nto the i nverted repeat

r (I)!’l ility 20 being

s The51 819 ?g&ﬁl‘é%ﬂ 1doRal) 1138 ity 20 el
The&é@zmhatdg@mcym@qheab@m dﬂd@ﬂ‘ﬁﬁdded the Flp protein
product. The insertions at the Fspl--sites in the

CE127] §1v P TR B AT C TR FATACCTATICEPA TATE AR GSARATCATACT e FRT

cr128 (FlpcracagnictromirargehAdcegr oysCCCIsant Tt At £
plasm d replication. pSAC35-1ike plasm ds have been
constructed with 43-52 base-pair DNA |inkers inserted

10 o1lgon%51ebme0d1§5¢%d%ﬁﬂaga@§9 Wagggﬂf@ﬁnefdr@mdu@mttﬁ@uﬂfﬁ’cm@ﬁlamal
reading frame or the inverted repeat sequences.

of the &daiaganets, QuickClango™Bite-Piragiae rﬁ\tiutagmeas ihg ShBI I%D;liledIH

resticfif s Ep 2] DRFT P o 938 14 Vi ormpeilg eptscant £ col

transfoR@dhs | B Lol Red EEeg Wene ﬁ@r@dt Qbbr 2a8&REME e SnaBI
yeast to leucine prototrophy. Therefore, despite

restrictiors e¥te iang thi&otmectoDNn sequsned Ifgr drowmiad 1 ﬂ%lybp n&/col-Bamtl

15 sragmdiy SRS SN PBFBOAT L Pl B Rting Vo BE PHRRR AR itpers
CF98, Br49,3C151 29VCF 2D S 61 4OV EFH (20 Bdd R84S Brimers (Table 1).

Det erm nati on of plasm d stability by measuring |oss
of the LEU2 sel ectable marker during growth in

The lrﬁ)@ﬁ] e%%&f)g%%@eééq%‘e‘\g 'é%a]lg 2§W%}{l n?s%fa{téd’]%y agarose gel

rS| gats

punﬁcatﬁsslt and lligard whe @k a@mdiunwal@rr adaskip Imrnﬂdnﬁﬂaﬂagiﬂem from
en 5 reduced by insertions into the REP2 and FLP

2 DB RdnoRene MY e o e 9%56314& 4> Neahign Ehrizagment

was isBoBATDY RN P A e Al ol SRR (Fpphfffyt boen

lincarisad dbyFlaRiab dimesti@adith VcbT aniemuﬁiedsbmmapmi del olestropledresied E.
i DH% the first and second aspects of the invention, the
coll

gutalls rtjerp | tERoAmeh & EPTARBICEL SowudLcq yufhe Eeatin products.
37991599@ tl&éﬂt ﬁf@y‘lb_l}a %ﬂgﬁf %{%%Bﬁﬁagf pmﬁﬂd 9HRAN i@lated from the

Selective
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 (2um B-
30  form, Figure 37)

pDB2938 was digested with SnaBI and calf intestinal phosphatase and ligated with an

approximately 2-kb SraBI fragment from pDB2939 (Figure 42). pDB2939 was produced
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‘ I nsertion DNA Sequences | mmedi ately aft LIHRP B, v U2 99
. Cene in th®Small Unique 15 Region of pSA To
WOPIIReLT¥ef i ne the useful limits for inserti oRCAGB2004/005435
additional DNA into the REP2 gene and sequences in
by PGRa amphfwng etle r%@aagem\fa@m Seanerofisiza S288¢ \gantmic ONNAWith

otigonytps e §iies 20 B D BRAE o Gt B i g Fom

produch® RetiNBedRdtand abdYHDaeLIElbhing the %ppﬂoﬁﬁilzﬁ@lyeln@iﬂl&bl Haeasat into
sites conveni ent| ¥§ | ocated i medi at egi: after the REP2

Wplacéééll(ﬁget%&qi]@ﬁ@eli’ ﬁmm 52pG36) thah @p%l;% g R1 amd
I

sequeme,l whieh &lﬁﬁke@lﬁlﬁ)hﬂ mgun&tf-lél )Thé@pp&kttﬁﬁﬁhy@f—klﬂﬁ%w@@ment
t he end of the

aned pDB2938 (Fi gure 37) ﬂ
from FIABEPI% e éb'é%?ﬂ“%]g’ e dbe r"é‘%ﬂ“ﬁ H4R-He el BPBRRES to
produde%%%@ﬁ %P'FBQQ%I F 1%%1) '4@? eTﬁé p ngeﬁehﬁ pDIEREk0 ﬁ'ﬁlscxabeva ifnhthe

I gur subsequent 'y constructe

same chreaﬁelbps the §AEAgens. dentl cal to the SnaBl-linker made
from oligonucleotides CFl 04 and CFlI 05 (supra)
10 inserted into the unique SnaBl site of pDB2938, such

pDB2Yvak Renselilatly UigdsRl Hik 90 SAUGBUPLRARREHL #5.1-kb DINA |

I"ocated i nmredi ateTy after the TGA translation
fragmeng msmcubnsedomoiclﬁc tHREP8 8ral3D ]! sequence. This produced plasmaid

pDB2EIE | TR TGRS ORI BarAET O Sueeet Jfer located

;mmedﬁ)e@& £33 hETHN Raddfation W@iddtiolcodsPokAPd | nto pMCS5
(Hohei sel , 1994, Biotechniques, 17, 456), which had

15 81 YL: I, ub Luu4/ uUb4S b S W 2005/061719

PCT/ .3B2004/ h Bar
In addfighe (5, SOUE PR3 ERrep s (SR o Aot eD3fe GG BlfERERe o
pDBE%@BQJ%@ cérEbf@z‘dE SKIPn LMY @dhe Was s&ﬁnagqm@mddyatmatsdme S.
usil 8 onucl eoti des CF127 _and CF128, to generate

cerevisymB I gengo pequsneeh gvas) P r@gg&]@@ﬁ gom plasmid DNA

e g P 8 8, s o

20  (Crouzbt &CIE([:Ft@fIzDg@T WAWAM’%Q@PAI@@%TWTB@EM%

amplified . upnaT eIt GRTRPTCRT M oA CRRECifienecrarTacERe
approxggzrlt?%v?lrfgyj 'Pac E@%gﬁ&%ﬁ‘é%%ﬁfﬁ%ﬁﬂ IR PIRD BB RS o]_}ga%eﬁemto

Ing t e instruction nmanual
YplacHt bfGigenk 'Ssigoi t3%88h &lage THL S21-634) theidtas debilitetgeite £esRT and

e S A GBS 50 B, Bczn
25 sequent@H &tAdPouto §Ylnt-ended Spel-site extended to include the EcoRlI, Sacl,
SnaBl, Pacl, Fsel, Sfil and Smal sites, the 3' end extends up to a site analogous to a
blunt-ended Bsu36I site, extended to include a Smal, SnaBl and BamHI sites. The P[]
promoter length is approximately 210bp. The entire DNA sequence was determined for
the PDII 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. cerevisiage 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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Tl 7 UL eews r ~
S

transfornagas that contai ned pDB2920. The ggasert ed

ue™®e of the SnaBl restriction si and t he

6- bp se
wega 5@é¥7quA sequence for the entire 1,091-bp RESGRIH04/005435

nH 15 fragment was confirmed in pDB2920 by DNA
subseggieyjilie slonad infe i the) voiqug ovaeBil-sie iid lB2998r sThicrggducef gdasmid

oo A0 i AT RS GRS e e

directibn e REPB2920 was i sol ated by agarose gel purification
and |igated wwth the approximately 4.7-kb Ncol - Ban2H
fragnment from 20 pDB2783 to produce pDB2936 (Figure

YAMP The pDB2783 4. 7-kb Ncol - BannHl fragnment was
E IS%F&% ed by conpl ete BanH digestion of pDB2783 DNA
that had first been linearised by partial digestion

Wth Neol a purifie y aggrose _gel el ectrophoresis..
Relaitye SJ?@% £ m@@%ﬁﬁ@_@s@rt PaneRyr Fresfosms r‘ﬂf!{j PPALIS-Like
PlasmBCoi g DNA URGrlell § 80Pl Ofiss tie REPPRAR36 Vas

identified by SnaBl digestion of plasm d”DNA isolated

fromthe 25 apranycin resistant clones. The 3, 082-bp
The inggiphon bR Syl B AR IR ol RE 48° R CRMTAE BebR Shaplsiz
introdiRe@ e dhd R AN kdRl inXpah CJb 0884 aQRsRAE ERIBAt  Whishwas

cal f intestinal "al kal1ne phosphatase, to'create the
determfiedl; inttegytaatd S rrexartsiagrstipDBZOBRd (i fheBsarlies reprpmpieg by do3 o the

30 _pDB2938 was_ di gested w th | -and Lf 1.t {nal
1E02 SRR Mt PR R o VL gF by e PR s
compaf@dafdl the rsaditert ISR qEBEA306] blagmid, ﬂ@B%W%{Qﬁﬁlh‘ﬂ@:@ and

éroduceq 82 rL, / bl5 Lava i_ u U3 aoQ
pDB28 G mebiinkey) byt rexoolesods4i3ds BsgmpEH - anpl i fyi ng t he

PDIl gene fromS. cerevisiae S288c genomc DNA with

ol i gonucl eoti de priners DS248 and DS250 (Figure 43),

The yehetlstraiveastyansiogacd tongudibe pfERroghiyagtigt smuiified Bl wsdte

Bapn2H and cl oni ng the approximtely 1,98-1cb fragnent
method ppigmayyispla Eapsiprpaipp it &%@&Tnb, prp%:m% 24He, er7dl, 1983, J

s BE S5, NS 008 O AT O 0 PR st
on BMVDragat tiites, tdnd ©S24&ibsepgudncestchelli @t érs BlEBdgdrnplates.
Crron e ol e Das 5B BRTIhSL o3 SEShe s
o+ e ADGENE) St 4 o RREPSak AAURE RLSS Wi

and frebZingaliqroked -B0Ct(he. mizaeRO'd)r ecti on as the REP2 gene.

For the determination of plasmid stability, a ImL cryopreserved stock was thawed and
inoculated into 100mLl YEPS (initial ODggp ~ 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 Scienfific). FEach strain was

analysed in duplicate.

Samples were removed from each flask, diluted in YEPS-broth (107 to 10~ dilution), and
IOOf.L_L aliquots plated in duplicate onto YEPS-agar plates. Cells were grown at 30°C for
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10 pDB295Qaas subsequent |y di gested wit hgtdl Fhg the” ¥ &Y~
appr oxi na y 11.1-kb DNA fragnment was c™®cul ari sed
WQ Y0g8¢1d1L t he S288c PDI| sequence. Th| s pr oduREHGB2004/005435

10 -

15

| pPDB2950 SnaBl PDII (8288c) LEU2 0

plasm d pDB2954 (Figure 38 with th
3-4 daysmasuowamclmges to.daslap- Epmeachy yerRatock gealyssds 100 random

I Qi vheRr Q ate
colonicy JRC bpin 315 i LRSI A ARG ORIy 08E50ar places.
After oS SOBE (&28AcqdyPkle gﬁmltag&tof dolmiesngroaragSnaBith BHBIS-

of pDB2938, the S. cerevisi ae SK@n PDIfl %‘%ga W%gl
agat plapnardaYERS-peasalateriwag deiprgnasd asghe peasuzg of pl SEOLEY-
SKn PDI1 gene sequence was PCR anplified from

plasm d DNA containing the PDIl gene from pMA3a: C7
The reduldS o8 119300 ahalysis s k}mmbeimv@hdli‘réleCHA 2T heer mawis inglicate

that pDERO PPaig LGS Asd < AHSE PRACAS GEIRY DR BTG Ldp Fg Pe

the nSAC3
e DR e et S i b oy
controla@ee BableH). aHdnd:a gh;t SeaBhsite al’titﬁpiﬁazmrbdl{c@i énip ®e inverted
Sugi no, .t hat
copest SNFRRETPIIHF SREPF tfﬂ?sga tbcrna%) ﬁ%@% Hpoared to
be equivaldgt Fccf th@)fcmigﬁe =) tﬁé” thvefted E‘ﬁaeﬁ(@ﬂm?éﬂlén 2B sSRBEEN CRker

I's. anal ogous to a bl unt-ended Spel -site extended to
sequenterscl tidereytre tike dRml-sBacippear®h iBIbe mﬁerablq:é@ the StpBI-gite) for

sites, xt ends up | ogous
msertioppl ghe e e B v Ererpe ettt by P8 BB e
Smal, SnaBl and BanH sites. The PDIlI pronoter |ength
i's apprOX|nater 210bp. The entire DNA seguence was
Table_dét: er Relatce ﬁtabllltmheofpgﬁizﬁcﬁ-é@ﬁ@ént’ecé% CORENHDE ovasige DNA
for the PDI protein of S. cerevisiae strain SK@n 30
Hmeﬂ“?@quence (NCBI accessi on nunber CAA38402), but with a
serlne reS|due at p03|t|on 114 (not an arginine

ence in pDBZQS 9, pD82943 R4, A ié éd;t]
Wi tHin the DS248 sedemainsertadiich 1S rked 11 bold in

Figure 43. The approxinmately 1, 989 bR 80ABK-f|r agment
f r orh boepdasitadn g3 Vakegion WO 2005/ 061719 Relative

Plasmaty) 005435 | subsequent |y [cl aitednilfit-o tlhe uni que
: SnaH| Z'igggﬁ?g*o BDB2938. This prod ced_pl.asnid Eg@B@éggﬁ’)
(Figure 46), in which the SKQ@n PD TRegi€Be i3 j
tradscribed jn the same directilon as REP2.  H EXAMDLE |

pSAF35 - - LEU2 100

pDB2688 Xeml - LEUZ 99.5

pDB2954 SnaBI - LEUZ 99

pDB2817 Ximnl - LEU2 27

pDB2690 Xeml PDII (SKQ2n} | LEUZ 39.5

pDB2952 SnaBI PDII (SKQ2n) LEU2 0

85



W AL v W W W T W e

Rel ative bilities of the LEU2 Marker i gaYeast
. Tr ansf or W th pSAC35-Li ke Plasm ds Co i ni ng DNA
WORSO6EEY | medi ately after the REP2 gene 10 TRET{GB8Q4005435
on plasmd stability frominsertion of the |inker
sequence at the SnaBl-site introduced after the REP2

9 ' 5 d,f 2 i
A 2Rt BRI, T SO Se it rBPaC AR S BRBagSq res
obtainéd r S@rLdeRictiRX AldHlqL Swibyh | 96s of ih#lieatidoELVR therkiative plasmid

_.during non-selective growh on YEPS. The stability of
stabilifigspoBlia agmy was opbimied ooromparsstheelative stabiitiep sAdmrdifferent

. . r s . P n r .

5 tinker 53001 O SIERTE s EPTRA0, WEETROL B RS (Bven when
compriskni eddioldiarinefesin $eiabnthedSol/rsies hbideld trownetClinher

prot otrophy using a nodified lithiumacetate _nethod

destabylisp 4 plperick (Siohatrsit 3P #iad B heraEkvehid Sqribeg, RalesEh produced
€@ 3 - 23 * t i H . | .
el o B b 05 Al L it
BMMB algexc ptks 2dnamiBVivi-agasfepinatraidbodmad Rrecipitsubdeqof sidrgted

1o transtofR R0 SPORIES. VBF GPOFRiids S0P T L R DA et the

SnaBIish@s kel fdhiBSdentgirRe Sth?t%ﬁtg B RAOEP N udd¥ul THX {H&%%%{lgh of

an equal volune of sterile 40% (wWv) trehal ose a

large demee zieigamPDGlovkicltca8(n@edse . the satmitien 80 dEjerolagorBgrroteins.

t he, det j,nat i f .pl i tabil,it | nL
These S5 S0 A P SRBE vl SRSl Eha A HEEBra00s 45 ep for
Strain @QBataVERSpORRD4I Ad (IPRITG0; bk i84h13- AR theR Was?@ dMower level
coni cal 'f’lpask and rown for approxi mately 72 hours

15 of secretigppbserved with FIABRPG!) (hecawsoof ithe erfraol Bt génesimatke geqarad of

: | 300 j.ncubat Ne ck .
strain 3R enI g AERRAF AR 6, BORERGee BEIFL SOGH  pgtivoay
plates 3Rersa RkIESoNBHE] I BRI E hff 6o BaBRIdnbR Sti-teirsr®d dfliserum

YEPS-broth (10.2 to 10-5 dilution), and 100L aliquots
(Calbigsheams geii 25nduBMMBtaganert SERBRGan oSiraips wewepataded batogstibody

plates oo h 30 Ts B nolls b aroeRag Yoibhothst o Bt Hiptos were
20 observed Bghs ‘39 hORLESn SodRE h@etm'é%g@ﬁ%els%@@&bm%m&rﬁsfmm.

anal ysed, 100 random coloni €s Wwere patched in replica
Very lontayeBMiBasdarin pbattea frohbovkedrviod invtiSsaggar  pl at es.

After growth at 30C for 3-4 days the percentage of

col oni es grow ng on both BMV5- agar plates and
PlasmiddB5P2959, 1D Edo86 éﬁﬂéﬂ%ﬂ%l%v&%dccﬁﬁtrh&@d FRAS YOB2950 (Figure

Ig)l asmd stability. ) ] ) )
44), pDB2952 (Figure 46) and pDB2954 (Figure 38) respectively, by inserting the same

25 3.27-kb Not/ cassette for rTf (N413Q, N611Q) as found in pDB2711 (Figure 11), into the

unique NofI—site, in the same orientation as pDB2711.

86



The resul of the above analysis are sho CA&bBwAYog 7 v v v ™Y ™
. Tabl e 5A. ese results indicate that p 54 is
WQ3HsR6174? |y as stable as the pSAC35 control aR@T/GB2004/005435
pDB2688. In this type of assay a |low | evel of
Table 5Bst adntictspd tansferonsicosimnl fyorh ehel €paieledivaiy transfoinied with pSAC35-
pSAC35 control (see Table 4). Hence, the SnaBl-site
based @échd:h cataithing vimbtisoBD/eskne Ms@riidig iinmediatebwtsikOafted R
sequence inmediately after the translation term nation
codon of REP2 appeared to be equivalent to the
me S|te in the |nverted repeat for insertion of

appearngskrtion ref er abl eGlefie ﬁls&taBl - ;
Plaimnielt i on of %%@ ge% Eﬁbgi]/%f b\ ffa @fe&‘% se;retlonADbeteicted
cont ai MitAI t hdt MS-Regioge| aﬁ&goﬁA ef&gﬁ:‘ireans exrin Ab-plates

Stab'llJStRe nPf PSAC35-base vect of s cont-ai-ni-ng—various

DNA |TRSeFtipns Gene inserted in Genes) i nserted _
I nseftion SI te in US Reg on at SnaBl/ BVIVMBehAati T YEPD-Anti TT |§
Plasid sitelin U, US-Region Stabilify (% Region :
pSA(I;S - - LEW 100 p688 Xem - LEU2 99.5 pDB2954

| ooeRRRE stcgn) | st BR O oedasls? vl P Skter) [EUp Yes

pDB2950--ShaBl—T—PDH LELR 0 85 \\D

1=~ —

pDBZQGB 06%24BD | POV GB288¢y 00457 A Tfzef o peleent Yes
stabiflity" result of thils assay for plasn ds pDB2

) Was obtai ngd i - ective di a,
pDBWEgl DBggBpP pas obtait LEQ. grflzf No

ch gives pn indicatign o ive p asnud

reI atlve stabilities of the different 5 I|nker

5 EXAMPSERtS. In selective nedia, plasmids with PDII at the
SnaBl -site (even when conprising an additional
transferrin gene at the Not! site, which is known to

stabitiipan e LEORBarike Eerenyingpaned st Foa ORI PR hias

Determined Over Thirty Generations of Growth in Non-Selective Conditions

16 The stabilities of pSAC35-like plasmids with DNA inserted in the US-region were
determined using a method analogous to that defined by Chinery & Hinchceliffe (1989,
Curr. Genet., 16, 21-25) This was determined in the same S. cerevisiae strain as used in
previous examples by loss of the LEUZ marker during logarithmic growth on non-
selective YEPS medium over a defined number of generations. Thirty generations was

15 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 (Xeml-linker), pDB2812 (Hgol-linker), pDB2817
(Xmnl-linker), pDB2960 (PDII gene inserted at Xeml site after REP2) and pDB2711
(PDII gene inserted at Acml site after REP2 and a transferrin expression cassette inserted

20  at the Noil-site in the UL-region).
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"precipitigehal 0s" of secreted transferri R4l «over v e e
. non-sel ecte YEPD-agar and sel ective BNW¥F agar
WO R8R50617ddnt ai ni ng anti-transferrin anti bodi es PCT/GB2004/605435
Precipitin hal os of secreted 10 transferfrin were no

Strains elese gosdh thlegariDERBese i sehetive EMMSHmediefS9° ﬁs’@ﬁtﬂéﬁi to
inoculatiy HBHIRL 8 P GoREn TEE ST oo ATER o 105 C e i, chlteal

i on “of arge g

flasks ggtﬁi}e Bswak | 25¥4° GRd 5aN0T ReERAS The hembecsRielle ﬁncmmated mo
’ erol ogous proteins. These results were all

each ﬂa;knmsa;teemmmdtah@mtom Probsisg  Apemocarmater e £ountihs ngmbst of

5 cells mI Gl ?Lﬁqf: gzgre]élgster %}1 Con%geilsrg nlgteﬁg%\%ezx? 95&?}%‘5%?2%?’@9 ’aggluénd
mcubat%%%{ $49c0R; 91 5%%’ efeiainil B2 kidchaadyssl, 060 tadopxddlanies

gene I n e genone of Strain A) Results from
were rdpihiea phutd @l sed¢atiae{BMMSS @gaxmnngm selective, (CERY) ag8r oyassess

e PR T SO A B 8 s 0
1
percenirég{ Ccﬁf\gég‘l %@o ﬁ@%g% 050ﬂ¥ m &gar Shél aVAPSWese 2 ates was

plates and grown for 48-
10 determBetnis aaicasniB0ofplashidestabiliiych t he precipitin "hal os"
were 20 observed within the agar around col onies
secreti ng hi gh | evel s of reconbinant transferrin.
t Gl SIeRh 8 DOkpm for 24
Non-selEhi¥e 0ihd Gff %s%g%esggaﬁtﬁg%gg?pngsg 5DB2960 and
hours tP @Bﬁgﬁam@nmhﬁlxhﬂét@ﬁhﬁ} eyl BBEOSbY lﬁaegfmcytomrﬂf;l counts.

pDB2952 46 d 2954 (F
The cuawgqo@@f rthﬁéi ryuﬂgg%}l EF%% 31@9.15%5 ™ éi(a{PRIe“g “@g.s% ‘)iWek%e‘?\]l%tTP give
15 behvee%ﬁ%lbe?%gxlb?&eﬂswﬂﬂ 3ARqudIdreQoasplhed e rok-RIdHvd dgar,

into the unique Nod-site, in the sane
and subsdq@edtht 1aphczeteﬂ plB2Y7 o1 1selegBve B/ and| nqregelgctiye (pggr fo assess

WO 2005/ 0617 CT/ GB2004/ 005
retentiqly £ sPe HasH ec {l?eorf%f‘?’??np?sﬁgb%ecé rbalﬁ%lagg o MERRP S cell

rain

generalib N H OfdREIeMitd RRAE3DRdiRas @{pbﬁéﬁtﬁﬂ slogarithaiiei gtgwth was
various PDI'1 gene Insertions imediately-site aft

mamtaﬁe@zfdrn&mtst igoner@éuns I Jigmice guitiEae vaYCh (Yersy pagoient % show

rin secr on t
20 compa@ri? Wlto &re g#%ﬁt‘?ﬁl‘r angl;?h e r@%%ﬁnﬁaga@gﬂyg % efined

as the ﬂ{(é?t:éﬂ%&ﬁ%@llﬂﬁﬂlh&ﬂﬂ}g Regickptaple 133/ Regilken BMVD- Anti Tf
pDB2960 SnaBl PDI 1 (SKQ@@n) LEW2 -+ rTf

Yes Yes pD82959 SnaBl PDI1 (S288c) LEU2 + rTf Yes Yes
Resultd (EDIB &1% above an%ysm th R sire H reNAtiDP of the plasmid-encoded phenotype

through growth in non-selective media are shown in Table 6 and Figure 47.
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FA V) R AYIYE SRRV VIRV A

5 EXAMPLESgSt abilities of the LEU2 Marker 4 east
. Tr ansf or W th pSAC35 Like Plasm ds Det® nined Over
WaRMs{1 7t ner ati ons of Growth in Non- Sel ecti vePCT/GB2004/005435
Conditions 10 The stabilities of pSAC35-1ike plasm ds
Table Wt t ThelRafivesBrbidities of SélecteSpBAGI36r ilte Péasmidyt & aiSheatevisiae

. [ a d anal o t hat fined by Chinery &

Sﬁmﬁoﬁé’%ﬁ%@rt?% OHS%%]?B“E%E EMd % 21-25) This was

determned in the sane S cereV|S| ae strain as used in

DI € O L exXdainpl & ) () () Bl KE () [ ()
grithmc growih on non- se Ef K{)‘ d| um over
df i ned nunber |of generatiop R |1P§/er % rBer@Mage
was 15 SJulBlk&bI e t'Gemﬂwmﬁeatedllﬁ efEds, g %h(iﬁtg’t r&l ;
) S o shown | conpara e st 6er )y
Plasﬁ’uﬁ ?BFerﬁgFl Sb‘iedgm dU Pregion ds| sad BCUEArdgionanal é/si S t.bx |

thi q§€ WRr e PSAC35 (confrol), pD82688 generations
(Ot er%‘ DB2812 (Hgal - || nker), pDB281J

oo

——(XAry TPB2§60—(PDI I gtTe T ser t ed| at~Xcm

pSA 364 af ter- REP2) [and pBB2711 | ( PDI LE§&he i ngert el

at Xamml . site aftéer. REP2 and altransferrin e prpqqi an

pDBEGSSIACHE aftesREPRI 20 at the Nod-spmean the = 100

UL-rlegion). 87 rl,1/UD LWO u . WO 2p05/ 061719
j_ 2 2??35 Strains vvere ar o | ofari t{HR
PDB‘D%%%%P%E? ive (BMVB) ned| a atgggjg and psed

ogutate 100 non=setective (YEPS _nedia pre=—warned

i PDB% Ho&npdh ipBEAZ coni car  flasks, t&L4Ae befween !
1. 28x105 and 5x105 cells/ The nunber of rells

 pDBR2 65 Xead attet RES?| i (BK@3kn)was deL&UH ned pccuragely
' by ysing a haem),ytomster to count the nunbpr of 5

BIEY Guof grper eral b pl ated on |
pDB%fc;lnl- ftl Ve E@g égar ar?d iLn%uﬁatZ at SOC f"or ]

random coI on| es vvere repl [ ca pl at ed on sel ect i ve-
. [ -
s Tigure M0 B8 Hes SERDPATP BIAGE W, b Eohe el £ R5BRd0 non
selecti@rlﬁ}mﬁdlcx&Mr@ﬁEeicﬂ:rstramébnd@yaithe per cent age of col onies
growi ng on both BMVS agar and YEPS agar plates was 10
determi ned as a neasure of plasmd stability.

The coﬁ@&ﬁﬁfshﬁﬁ Psxeﬁ &aﬁaﬂedcwow £S5l WekLihk ReHRAEREBACH this

ng at 200rpmfor 24 hours to achfeve
assay. aPlpsmids rpBM@S laUﬁOﬁDBEBIIQS}bmﬂl appsamgetiorbe aedtable as pSAC3S.

lo Therolgig- PRSEoN B 06 P RO KBy SRR AP S Bel Fipeefer FLP

respectiVRR Bad Ao QbMRent eﬂ‘"ect on plasmid stability. In contrast, insertion of the
Xinnl-linker within the REP2 gene appeared to have reduced plasmid stability.

Plasmid pDB2690, which contains a S. cerevisiae PDI1 gene in the Xcmi-linker after
15 REP2, was approximately 33% stable after thirty generations growth, indicating that
insertion of this large DNA fragment into the US-region of the 2um-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 NosI-site within the large unique region of pSAC35 acted to

89



10

15

i s betweenal 25x105 and 5xI 05 cells/m . AgdulA'® e/ v v 29v"~

agai n pl at on non-sel ective agar, and sequently
WO d9peiditd pl ated on sel ective agar and non- sSECHEBRNE/005435
agar to assess retention of the plasm d. Hence, it
further dasalibss thel wasntidc alloast atbeervhidonsuaisegongifteniewith the results of

nerati.ons in non-selective |iquid nedia. Exponenti al
Examp]%%ééqq "’rhi?@'gromh was maintained for thirty

generations in liquid culture, which was sufficient to

show 20 conparable stability to a control plasmd, .
The stabilith o plas B27H wesriagpested iy theyabre meghadrigcan aterpatiye

. rcent.age cell s, mai ni.aj.ni.ng.t. L T
strin oy R 26 PURlsE FLS HBSRE] SELER B il indicares
that thers%!bﬁﬁ%'] bpthePlasth®isploasidia dependeed phenotype through
growmh in non-selective nedia are shown in Table 6 and
Figure 47. 25 88 f-~~)~[~ LbbVf VV V- W
2005/ 061719 PCT/ GB2004/ 005435 Tabl e 6: The Rel ative
lities of Selected pSAC35-Like Plasmds in a S.

cerevisiae Strain grown for Thirty Generations in
Non- Sel ective Media Gene(s) inserted Percentage

PDII dmakdisrhpaive, icosdineddwith at PRI1a@heNot| thel dgmilised plasmid
Stability after |Insertion site in US-region site in

enhancel plsioHeBEYgener ati ons  US-regi on pSAC35 - - LEW

. t = 1 1 i

single $Rde BRI EY g5 181 Jh tiBlcr P HersHEeey bty

a regiop DRRGEAM ot yedst #D/RERInPDEdiof Srdanythermueei® dppBRram of
Xcm_ after REP2 PDI 1(SKQ2n) LEU2 + rTf 2 5 Figure 47

the yeagt Kdild PRSI of the LEU2 marker with increasing
nunber generation in non- selective liquid culture for
each strain anal ysed. The control plasm d pSAC35

Table 7e@igoadcldfidepstretd e over the entire 30-generations of
this assay. Plasnm ds pBD2688 and pDB2812 both

appeared to be as stable as pSAC35. 10 Therefore,

apparent effect on plasmd stability. In contrast,

Ds299" TSEPL7PT O [T&GTAGCGGCCGCCTGAAAGGGGTTGACCGTCCGT
primer, 38mer | cGGC -3’

I Ds300 | 5> PDII 5. CGTAAAGCTTCGCCGCCCGACAGGGTAACATATTAT

primer, 40mer | cAC -3’

DS301 | 3° PDII 5'-CGTAAAGCTTGACCACGTAGTAATAATAAGTGCAT
primer, 38mer | GgC-3’ '

. DS302 | 3° PDII 3-CGTACTGCAGATTGGATAGTGATTAGAGTGTATAGTCC
primer, 41mer | cGG-3' :
DS303 18mer 5-GGAGCGACAAACCTTTCG-¥
DS304 | 20mer 5-ACCGTAATAAAAGATGGCTG-3’
DS8305 | 24mer F-CATCTTGTGTGTGAGTATGGTCGG-3’
DS306 | 14mer 5-CCCAGGATAATTTTCAGG-3
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30

Xinnl-11ink wi thin the REP2 gene appeare .0 have
reduced pl'®md stability. Plasm d pDB2690%W# whi ch

WRaMsAP42 a S. cerevisiae PDL1 gene in the XcnPCTAGERE/005435

after 15 REP2, was _a pI‘OXI mately % st a af.t.er .
Primerg DIS2PY agér@%{lq amplifighiiens' M%‘beél ts'ﬁ’ ?hﬁr ﬁ@l@fat Pomets
Ds301 3hd Pafa fif e&"&'%oflsﬁg'r@*}i Jnh&nE%@néﬁth%nQéd 5DE8c as

or caused ecrease in plasmd
a templ;ét@brfﬂet PCR"'S&E&«Z@GBS Wbﬂesasd ddicemse vl SP8% tampylaiga®NA. (at

0 omgmiéid gl /KB, ﬁéééﬁi.dmvﬁqh'&eigﬁaeﬁk 10 (g e
e TR A g

made up %ﬁwg{hﬂ ﬁg ??%%‘Qe%ﬁ&?ﬁoﬁﬁéd ﬁﬁn@%@?ﬁﬁﬂéﬂﬂﬁ:ﬁ&&l Cycler

plasmd hese observati ons
9700. ThEcEHAREIDS Werd: dehittret 657@ otl 4rsindHOIEXa theh dCY (ldd alenature

" gsocléi'éssé’ma;%?néaﬁ SDATE e o SRS B gt 1525 sgoonds for
20 e R oBOLEETCH By LR B Lok oe, po 5

toe Rfin WoRr RSN vhilRahe §BABGIP DENE RERO broduct was
PCRP@ME{E%& E) PDI'1l gene disruption, COpI:bI ned wwth a

cut witPBikd[fend Fof. t he 2pm based pl asni d enhanced pl asmid
stability Single stranded oligonucl eotide DNA priners
listed in Table 7 were designed to anplify a region

Plasmil! gﬁff@m&fm&h €oe Bedre ARl ghie €DV 439-460Y (Kiguradd) anamdigestedi to

i on downstream of the yeast PDI | _codi ng
comple'ﬁahl witl: Hiad§o hlvst eaded éﬂ’lEh' i1ie CN4or PolEeIBes &ﬁ‘ﬁ%@%ﬁ? 8

uence PD
rehgat%c;% MTGACCGTCCGT primer, 38ner

CGGEC-3' DS300 5' PDI 1

5' - CGTAAAGCT TCGCCGCCCGACAGGEGTAACATATLTAT i mer . 40mer '
Plasml@é;@BZ?MmﬂugﬂHpbg@sted treated VVI%’?\ Alf {ntestital p%%sphatase and

ligated &%Cg%rT@ﬁ%@ﬁﬁz%%%TNoﬂ ran e ind BB ARA the
0.34kb' PIIEBALTRGAGART HEeRAGHBA TIAGAGIGT ATAGT gezte pDB3 069 (Figure

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 TRPJ marker
gené from YIplac204 (Gietz & Sugino, 1988, Gene, T4, 527-534), incorporating HindIl
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, Ing/pL, 10ng/uL and 100ng/ul), SpL
10XBuffer (Fast Start Tag+Mg, (Roche)), 1uL 10mM dNTP's, 5pulL each primer (2uM),
0.4pL Fast Start Tag, made up to S0pL with 0. PCRs were performed using a Perkin-
Elmer Thermal Cycler 9600. The conditions were: denature at 95 °C for 4min [HOLD],
then [CYCLE] denature at 95°C for 30 seconds, anneal for 45 seconds at 45°C, extend at
729C for 90sec for 20 cycles, then [HOLD] 72°C for 10min and then [HOLD] 4°C. The

0.86kbp PCR product was digested with HindIIl and cloned into the HindIll site of
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135

I e o= e

prinmer, 4 r CGG 3" DS303 18ner .
5' - GGAGCGAMRAACCTTTCG 3'  DS304 20ner
W@ 2008061 TTAATAAAAGATGGCTG 3' - DS305 24ner PCT/GB2004/005435
5' - CATCTTGTGTGTGAGTATGGICGG- 3'  DS306 l4ner .
pMCS5te CETAGRENAS TFIROASS! B' Regrictivd @oysre0Hgeptions and sequencing

it TRIRE S0PA38 S 8o 28, 5080 OB s

(Table @ﬁé&ﬁi@ﬁ@kﬁat teGegudirg bﬁmeanod@ﬁedjmm gbisl W gerotri ¢ DNA
derived S288c as a tenplate. The PCR condi ti ons were

as follows: 1L S288c tenplate DNA (at O QG ng/L,
| Ong/ pL and 100ng/L), 5L 10XBuffer
M(fq-»fa =C§P8§¢?%3§I‘F§%ﬁl\/g (Roche)), 1L 10nM dNTP's, 5L
each pri rrer (2I\/p O 4L Fast Start Taq, made up to 50CpL
ith j

e R
dr 9700 The condig,j Jere: denature a
C el‘scl%’lﬁ [ HAO n1 t hen f(‘\/(‘lS agﬁnaf ure. .at-95C fo

S @‘Rpfl SS[JTRn neal a’aTAmfﬂﬁ‘C e C@@TMMATGM@ﬁG Jat

DSZ313 01 AtkAd Uhen] |+ AR TR AL PEATC B o PR

! DS232P" ¢ 4;‘%}: 7 Wﬁ]ﬁjiﬁg b tﬂeb@éﬁ@tﬁaﬂﬂ@bbbm@tﬁd&@mc

0.3 PCR product was cgg with H ndul and }
Pstil . Plasm d pMCSS _(Hohei sel Bi ot echni ques 17

D823345f ﬁp_@) :,([Engu es mcmmgmedTMTGMMTMGWBt h

JPE

IDS234and  157RRY i ga ed 5t”BG%?%@%FT55§§§ ARSI S}G AG

HIN
Y un o1t

Pl dsm d pDB296#4 was Hi ndl || di gesicst, treat ed with

DSZ?:SBaigl;cg%e%})il | b p%@@@?ﬁ@%@t %W%‘*Tbgﬁd

ps23er AT TTrgd the 0. 34kbpy RRrhGBTcRER amatuct di gest ed

b
2

wi tih |—||h |Har\j Pst | —+to-creat-e—pPB3 O/Elnnre
h

[ Al
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— SpTijTeTr dtThe DNATSe .) 03,
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The 0.B&kBHORRP HIER svas Skoletad Mg i pkdB2 173Mpy d1rrest10n W1th HindHI and

cloned into the HindIH site of pDB3069 to create pDB3078 (Figure 52) and pDB3079
(Figure 53). A 141kb pdil::TRPI disrupting DNA fragment was isolated from
pDB3078 or pDB3079 by digestion with NoA/PstL.

Yeast strains incorporating a TRP! deletion (frp] A) were to be constructed in such a way
that no homology to the TRPI marker gene (pDB2778) should left in the genome once
the #rplA had been created, so preventing homologous recombination between future

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, oligomucleotides

were designed to amplify areas of the 5' UTR and 3' UTR of the TRPI gene outside of
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functidaial AfTAGEIT CABCEAGTEECE8th wBS2BBsePRR1 be 85bp downsiream of the
5' - TGGAA GAGAGCC-3' DS238 TRPI

translaBion FRRARTREF AAGCTCTOGG 3'  DS239 TRPI
5' - CCAACCAAGTATTTCGG 3'  CED005 4TRP]

Single Xtrafefld i AAHE AR ors Wek EeAIRRN consiructed to amplify
8 A CGA TACGGAGAGA@B‘ The 0.861cbp TRPI gene was
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d t th df .
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later cﬂenﬂlbls@épsp PhrricrsTREA3 oﬂmﬁlrmmmrmawsymmea therfisegion of TRP]

i solated from pDB3078 or pDB30 i gestion Wi th
by PCwahﬂ@gmnerS\Ié‘ébtz andl Y243 (Takle S eﬁna%lﬁﬁga eerowpp’ ofeliidtss gring

SZSSc(gengmlc'%Nﬂe A3 A t&z%pﬁ?e. DSE¢R %fcﬂ‘u&% wekk I?is FolV5HYs: 1pL template
20 S288c genomic DNA (at 0.01ng/uL, 0.Ing/pL, Ing/ul, 10ng/pL and 100ng/pl), SuL
10XBuffer (Fast Start Tag+Mg, (Roche)), 1pL 10mM dNTP's, SpL each primer (2puM),
0.4y Fast Start Taq, made up to 50pL with FO. PCRs were performed using a Perkin-

Elmer Thermal Cycler 9600. The conditions were: denature at 95°C for 4min [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 HindIll, while the
0.2kbp TRPI 3' UTR PCR product was cut with BamHI and HindIIl and ligated into
pAYES505 linearised with BamHUEcoR]I 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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resistant to 5-FAA and unable to grow on minimal media without the addition of
tryptophan. PCR amplification of the genomic TRPI locus with primers CED005 and
CEDOQ06 (Table 8) was achieved as follows: IuL template genomic DNA, SuL
10XBuffer (Fast Start Tag+Mg, (Roche)), 1pL 10mM dNTP's, SuL each primer (Z2pM),
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95 Transformants were selected on BMMD-agar plates and were subsequently patched out -

on BMMD-agar plates.

Qix transformants of each strain were inoculated into 10mL YEPD in 50ml. shake {lasks

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,

30 12, 677) from the tryptophan prototrophs and DXY1 [pDB2244]. The genomic PDI]
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inoculated into 10mL YEPD in 50mL shake flasks and incubated in an orbital shaker at

30°C, 200rpm for 4-days. Cuiture 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 ez al, 1991,

96



10

15

20 [pDB3078] @DXY1 trpl 4 [pDB3079], DXY1 trpl &CT/6B 2004 / g 05435
[ pDB2980] or Y1l trpld [pDB2981] was trans med to
W 2005061ANn prot ot rophy using the nodified |itRCTiGB2004/005435
acetate nethod (Sigma yeast transformation kit,
le I - tar

Bio/Tedigyg . PRLPAUngys e fisctont S, Sou/ RS TR
phenotipeﬂdf(dmchdollony?ﬂ?&d (Thbds Bpt i ng DNA fragrrent vvas

i solated from pDB3078 by digestion with Nodl Pstl. 25

Transformants were sel ected on BMVD-agar pl ates and
TableQere subsequently patched out on Blvl MD>-agar plates.

Six transformants of each strain were inoculated into

10nL YEPD in 507L shake fl asks and |ncubat ed in an

rm‘auants and ceII bi onajss wer e pdﬂvé"ﬁf’éd Geno '
DNA lwas—prepared-{tLee, 1992 - Biotechhi-gues—3012;
677) f&em|t heut rype@phanept of oktrophd cand DXYE | Lev- |
$2244] .| The denom ¢ PDZI u Ui 4J f WO
(@B&ﬁ]grm/ GE2004/ 035436 H6¢ us AP § ﬁ-‘Héd nyiD
o=yttt p.I‘IITICID PS286—and . ‘A_I_- E T arma V
as¢foll{l. ows: (1L ( enfr
(Fast |Start {Tag+My.- ( M-8
L each |priaer; ( i 0g4L [Fa Star4 Taq hde
Wlath 6 CRéMvvereggerfofdrred us) ng 0 ;
er—Thernmal—Qycter (9700 |The 5 ccndltmns §
atuﬂe gt MC|f od44ni nl0HALD® ther® [ QYCLE] (g
at_ 94Cl|for 0 _sec neal_for - 30 secdhds
30Gyg extegd gt @2C|f ory 6Qsemqf of 3P cycles,| thent
pDB?E&D%?Z(‘ for 10m n gnd thegn [ HOYD] 4C.| PCR :
, anplfificafion off the wiTd tyjpe PIOIT Tocus resultedfin
pDB2887 pCROpr aduft , |whér eds 3%I|f10@at| or’ acr oss tlhe

del at ad_ PMDl | r. nl faVal rocnlt
o Yt O or T =71 T

ToyYgTrorT e ourt

—PCR-produet
pDB29763Kbgn PCRpanal ysi s |i dentilf i @@ tthato all 36 got entifal
10 pdil:: |TRPI straing testdd had jt he expected pdilfg:

j eti on. The .rego nant umn tiitres wege [k
PDB%EEI d k pock;'et Oi mirurn}‘gél ct? phoredgls (I'Ql g re53 58) .

DXY! trp14 [pD82976] DXY1 trpl A [ pDB2978], DXYI

s MBS BRSHRARY < ARPORRE e DI o160 .

selectabRemaiar pdh ElasiEﬁQﬁ’ln d%hodli srphavihg nofch%ﬂsomaﬂjr éncocled PDJ,
[ pDB2981] owed variation in rHA expression tity
even mrn@n-sdﬁstwsdwdm Tre agythas ph mpdiupn dibess B9W ﬁlatﬁrg lﬁS%enyal”

chaper$fid & SPHAAG lg%r@@hg Y 58 %‘és?éﬁluﬁf”egené bRE: @Y PEKAS,,
FBA1) which, when deleted or inactivated, does not result in an auxotrophic
(biosyntheﬁc) requirement, can be used as a selectable marker on a plasmid in a host ce]]
that, in the absence of the plasmid, is unable to produce that gene product, to achieye
increased plasmid stability without the disadvantage of requiring the cell to be cultureq
under specific selective conditions. By “auxotrophic (biosynthetic) requirement”
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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genes. Differences in the PDI] promoter length within these YIplac21!1-based plasmids
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 EeoRI 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 EcoRY 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 PDII] gene are listed in Table 6, and
were designed from the published S288c PDII gene sequence (PDI1/YCL043C on
chromosome III from coordinates 50221 to 48653 plus 1000 basepairs of upstream

30 sequence and 1000 basepairs of downstream sequence. (hitp://www.yeastgenome.org/
Genebank Accession number NC001135).
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i fication and cI oni ng o} F’DI I genes

arrpl

cerevi si ae SKQZn wer e arrpl | fi ed by PCR

to produce DNAfragrrents with differe | engt hs
Table l:- OfigenneisotideBrimesi ion PCRoATRIAPHEY ntCH{;Sc ﬁfféﬁetaérf’l%’ eles

sequence.
of the

PCR priners were desi gned to permt cloning
PCR products into the EcoRl and Ba nH sites

el & SUgL N0, 1988, 1b (ene, , ?'
r est SeqLiensh endonucl ease sites

534). Addl t| onal

>eéueﬂiCA%?+Pé“ﬁ %GCT?%‘F%"AIBWE% ‘?Ct?&gc‘f}}?é;cﬁ?%%%‘“

b d =
Jé :1 g gs ° u %’g’qfro aﬁ‘%f”}#&'t’*ﬁg&ﬁgﬁmﬁﬁ"é@@% fferenc e
P'I’{:AGGQE%E%A&(ﬁf&@&&%&ﬁﬁﬁi‘&%ﬁéﬂd@ﬁ@@émw "

h
%d pllasm ds are described in Table

?939 (Figure 57) was predeced by PCR anplification
he PDIl1 gene fromS.

57 —GTCAGGATCCTACGTACCCGGGTAAGGLGT TCGTGCAGTGTIGACGAATAT

AGCG-3'

DS251

57 ~GTCAGAATTCGAGCTCTACGTATTAAT TAAGGCCGGCCAGGCCCGGECCLGT

ATGGACATACATATATATATATATATATATATATATTTTGTTACGCE-3'

57 —GTCAGAATTCGAGCTCTACGTAT TAATTAAGGCCGGCCAGGCCCGEGECTTGETTG

CRAGCAGCATGTCTAAT TGGTAATTTTAAAGCTGCC-3

57 —-GTCAGAAT TCGAGCTCTACGTATTAATTAAGGCCGGCCAGGCCCGEGCCCETA

TGCACATACATATATATATATATATATATATATATATATTTTGTTACGCG-3'
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cerevi si ae gaw88c genonic DNA with ol i gonuclgbtii GBF £WW4/ ¥ U3 422
&rl mers DS and DS250 (Table 11), follo by
PYELEITAY the PCR product vvlth EcoRl and BanHPCH&#2004/005435

cl oning the pr oxi nat 98- k ragnent
Table 1:,Dheonurl e@@d@&u@r Iﬁ&x Seq e’r’ifm%g’zg} enes
534), that had been cut with EcoRI and Bar nHI . DNA
sequenci ng of pDB2939 identified LSS .
. Sefuence, IC ed in bo n
Tabl — A igonucl ¢otide pri rrer§ q}'§3 for sequencijhg

rsted—rn—Tati
desi gP®P3f rom t he pybl i s%e'()c%“ﬁﬁq’cqg%(ﬁ%‘% quen

50221D$25448653 pl us| 1006’ b&FEFARERAGATGHFETI M 30
sequence and 1000 b '
(htt mgZ3sw. veast gehone 560rgIrCGEEFREBANRCARCERS TN
nunber NCO01135). 98 VU |/ GBZUU4/ 005435 WO

2005/]9 619 PCT/ GB2004/ 09548k%: At @CcAATATCGC -3
Yl pl ac2 1 based Pl agm ds Containing PDI1 Genes Pl agjm d

Plas [ T Gene PCR Pkl ter
TermSA s pOB2939 | ) Ze2rT Shote Cong (510 bp)

B + i d
(iﬁgﬁ%ﬁ +gsugglébu Dp251 ﬁ%&@%% ‘géa%/% : )
vi pl 3239 sken Longq (-%DGW}TT-C“&%%%’PC%% ~$DS2

DS26 BEE50 pDB294% Y3 ‘ptGEESTT GT86-Bp)
Bsu36l DS252 +DS250f Table 11, O-igonucleotide-RriRprs
for ABRAlificati on o’ S TTET VIS EEGETCGebs
Prinmer Sequence_ DS?48

51- GRGAGAAT TCGAGCT CTACGEATGAARTAA AG
T CICTTTTTCCAATTTGLCACCGIGTAGCATTTTGITGI- 3" DS249

o - TCCTACGTALCCOFE0PAEEAEEAERATETEECTEET T
CT G 3'  DS25(

5 G AT CC TACGT AU AR R FR AR IR EACAATIAT

AGCG

DS265 57 ~CGGCAGTTCTAGGTCCC-3"

DS266 57/ ~CCACAGCCTCTTGITGGG-3"

M13/pUC Primer (-40) 57 =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 éequenc,es were confirmed for the PDIJ genes in pDB2941 and pDB2942.

The S. cerevisiae SKQ2n PDI] 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 & Tuite, 1987, supra;, Farqubar et al., 1991, supra). The SKQ2n PDII gene
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DS251 FLIZUB LW/ U U bH 425

. 5' - 13TCA CGAGCTCTACGTATTAATTAA
W00 AT ZENCATACATATATATATATATATATATATATATTTTGTHABGB2N03/005435
DS252

was angplifig oamgotisooaderiédosins PSR ad @RI Eaklep i bapdEPrgrhe

appro@&%%@%é% C%%@%Aﬁ &Qg :%%dg BamiB264 hicrated

into YIjSPac"ll (Gictz & Sugino, 1988, Gene, 74, 527-534) that has been cut with EcoRI

and Bapgll 8 PROePRAE L0 GHER 2008 DALY e SKaZ PDII
5 sequenEé:-ﬂ @%Q%&ls%%%ﬁmﬁ@ﬁh& Ssel-sfek Gt @0 il hRicFhk JoR1, Sacl,

equencing S. cerevisiae PDII Genes Priner
SnaBL,SRapliehsd, SHEREErEtaies’ thpsS? 51d GXRCAT GBATECSIE: anghgzms to a

blunt-eapl B ST iR Ao s & Sl S Sad B sils. The PDII

promoé'r Id fohx Gbp. D2&Mire DNA sequence was determined for
GATCA TTGC-} 3'  DS260
the PD:;TI ﬁmﬁtmﬂfmq‘ oqmalecidepamersggyen in Table 12. This confirmed the

10 presen%e g@%&g T%W%I p&g%,jgf S. cerevisiae strain SKQ2n (NCBI

accesm@n‘nﬁﬁmgmﬂ@l a sdD2 @dsidue at position 114 (not an arginine
- TTGAAATCATCGTCTCCG . 3'.  DS265
remduq;a&mw@‘ ainsbetiocyiogtar y,gggg@same way as in the S. cerevisiae S288¢c

4
el PASHE TS, AL MBS e ps
sequenpE)BRLAR ig(hinfred & A imBeleSonstructed simlarly 5

using the PCR primers described in Tables 10 and 11,
15 and by cloning the approximately 1.90-kb and 1.85-1cb

Plasmi% gB@%@ 2@&0\%@92‘%&& D EFReahbe! #2) WakOokkRhAs2 %ﬂnﬂaﬂy

correc nces were-confirrmed for the PDI 1
using tbe RER pmnpﬁ%@dibednd TabB2942nd THe all by el siheapgic@dnately

1.94-kb anld ?en] bS echof{T Bamir ﬁ%%r%egpp lrlegpeg vgljrr,omtg ﬁpma&ll?m The

expected DNA sequences were confirmed for the PDII genes in pDB2963 and pDB2945,

20 with a serine codon at the position of amino acid 114.

The constrnetion of pSAC35-based rHA expression plasmids with different PDII
genes inserted at the Xcml-site after REPZ:

25 pSAC35-based plasmids were constructed for the co-expression of rHA with different
PDJI genes (Table 13).
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P SAC3 -ased pl asm "ds were constructed for the
co-expression of rHA with different PDII

ne
The rHA pxpresion casgeiy fompPBEL43 gigurg 63, as describe <:le aTCS 88}214572)
was first isolated on a 2,992-bp Nof fragment, which subsequently was cloned into the

Nofl-site of pDB2688 (Figure 4) to produce pDB2693 (Figure 64). pDB2693 was
digested with SnaBl, treated with calf intestinal alkaline phosphatase, and ligated with
SnaBl ﬁagménts contzaining the PDII genes from pDB2943, pDB2963, pDB2945,
pDB2939, pDB2941 and pDB2942. This produced plasmids pDB2976 to pDB2987
(Figures 65 to ‘76). PDII transcribed in the same orientation as REP2 was designated

' pDB298ﬂL

10
“orientation A”, whereas PDII transcribed in opposite orientation to REP2 was

designated “orientation B” (Table 13).
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WO 2005/ 06)@al9 PCT/ GB2004/ 005435 Table 13 gh-'/UH 4087 U U D 493

SAC35- bas pl asm ds for co-expression of W t h

WR2P4SA6EH? PDI I genes Plasnid Plasmid PDI! GeRETA§B2004/005435

Xcm -site after REP2 He | ogous Protein Base Source

- Pronoter Term nator O Pon Expression Cassette

(at Notl--site) pDB2982 pSAC35 SK@2n Long -*Bsu36l A
FHA pDB2983 pSAC35 SI CQ2n Long i Bsu361 B rHA )
PDB2A AN FARREMBKO@Npiding & polduBsatddd seuckik ins@Basdelction

pSACIS, SKCon hedium ;- Bou36L Bl pEE20SS BORCIS o Lens

e e T

pDBRATRd pSAERE]; 8288 to Medigens - ; Bsu36l A rHA pDB2979
pSAC35 S288c Medi um -> Bsu36l B rHA pDB2980 pSAC35
S288c Short - Bsu36l A rHA pDB2981 pSAC35 S288c Short

. -GEF]E% rrl?lés T & T A S XPReRediRN oS5 $8idr ehd & ucleotide
EB%% [ é e %];3&] as described i nOV\D 00/ 44775))@%5
wagehtd siseitinl dektionrand/op so@itiipnNehe FLPagamerand/authe IREL2
subsequent |y was 0 into the -site of 688..
ErRghe se%erw?@céf%s@% / %‘W&Jg’%’ &R T Bg%)’g% ﬁg%"ed

| gested ﬁ%?" eal Ik calf intestinal
%O%a %%%r%ll?{)&;bﬁ at s‘éeﬁjand f?g\ggﬁed with SnabBl
fragnents containing the PDl1 genes from pDB2943,

DB2963, DB2945, DB2939, DB2941 an DB2942. _Thi )
D Poduce s sleasd charoTe. HEoRBRRSEFOTeLY PraHies 268ty

76) . .PDL.| tr ri i he i tiQn P2 &
\Bg% silﬁng?lgé}%&"oﬁﬁgntﬂa@ﬁlbnpggﬁemﬁrgg%@PS?l e from
U aneRthdedyid Oppnsit @Sili eat apSBA t botREP2s warbtained  from
designated "orientatio N? Table.13)..102 _V , 6,/*
3EPSACCRE OPTEESy @az?fz,a % \/\Dg‘%O@ aied7 fpm  Zygosaccharomyces
cher'{eﬁ%Po“KﬁE’%f%bt' | Mol x7fveBnhaBl | o fIphBiisn, pPM1 as
oﬁp n% a po

risi ynucl eoti de séquencCe insertion, )
@latiddoftom Pichia membranaefaciens, and the 2um plasmid as obtained from

Saccharomyces cerevisiae.

The 2pm-family plasmid of Claim 2 or 3 wherein the sequence of the inverted
repeat adjacent to said FLP and/or REP2 gene is derived from the sequence of the
corresponding inverted repeat in the same naturally occurring 2um-family

plasmid as the sequence from which the gene is derived.

The 2pun-family plasmid of any one of Claims 2 to 4 wherein the naturally
occurring 2pm-family plasmid is the 2pm plasmid as obtained from

Saccharomyces cerevisiae.

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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10.

11.

and/ or su ituti on between the first base
| ast funct™nal codon of at least 5 one o ither a

WRRHS/0§EIH® or an FLP gene and the | ast base bePET&B2PRE/005435

A RO R R e e R i
&U%?ecf:@@ea@m ynucl eoti de sequence insertion, deletion
and/or su

stitution, the FLP gene and/or the REP2 10
gene has the sequence of a FLP gene and/or a REP2

ene, respectively, derived .froma naturall .
Sinriaais mee 1o e ar 6 3ho iR 1 pabpuigioptice
f | Mk iRt hi¥n, 066 Uedudhge SMhaRiPy
friuled oo REBDy PO MMRL I ARE Sl STAAMIRY gone
ol thi: agidednt overtdBrepegiis as dbBned e SEQrIBUND: | opggiantihereof.
pSB2 both as obtai ned from Zygosaccharonyces bailli,
pSM as obtained from Zygosaccharornyces fernnentati,
S | f | A%V £9 £ 705886 leotid
E%@sf%ﬁé%g ? ?giln#S I—Qlﬁgh%@%r nbr anaef aci _elﬁg#mgneocl) v
tda@er intepison, delati onbtrali sreibétitotion Securhat agoegities between the

cerevisiae. 20 4. The 2m.faml m .aim2 or
rshheseer me@r@éae@% gng fhelps %ﬁ%ﬁ?&gc %EES% e

adj acent to said FLP and/or REP 2 gene is derived from
the sequence of the corresponding inverted repeat in
rhe 2 garkmilghlismid wiaey wne iof §Cl&msf atd 7 whepdia gl eblpmncldeside
sequence from whi ch.the glgqr%e i s derived, 25 tg ThS oft
SARHenaei RSPt NadHiFiEoR ANG/RY SEHTE TN @CERE DBV eeg e fif PajeAtter
ﬁﬁlgeena%gi’%eakt}y% coth Wsjfé{;@eglcg Bhd A0 ¥t BlsB BT it FRE s88) such
plrasm 30

as obtal ned from Saccharomyces cerevisi ae.
6s at Thefirtbdsantidryth plead wif theol EX3 addim seqwened.n t he
pol ynucl eoti de sequence insertion, deletion and/or
substitution occurs at a position between the first

f 30?7 ayireiOother than the
3B5 2Bkl et abh By SBE3 St A oyt ey
gepeudndide beubast inkasienpideion dndérERFstgitien, ithe inMerted repeat
adj acent inverted repeat. 7. The 2mfam | _ol.asc{ngg ofth
ik e e Rt L% CRBITER St Ae P ITRIGPERT] qom the

corresponding region of the 2um plasmid as obtained from Saccharomyces

cerevisige and preferably the polynucleotide sequence insertion, deletion and/or

substitution occurs at an Xem! site or an Fsp/ site within the inverted repeat.

The 2um-family plasmid of Claim 5 wherein the polynucleotide sequence
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 2um-family plasmid of Claim 5 or 11 wherein, other than the polynucleotide
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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5 sequencegnsertion, deletion and/or subs o ﬁ%@d@@@!@/ 005435
. t he sequen of the REP2 gene and the ad] nt
W‘Pﬁ%ﬁﬁg’d%epeat is as defined by SEQ I D NO 1 BET/GB2004/005435
vari ant thereof. 8. The 2mfamly plasm d of any one
of Clainms 1 to 7 wherein polynucl eotide sequence

Lhsertipn... del eti ¢ i i
3. B Pt KR R I d2 Vet P RGNS ol Frauence
hEeeRh, éetidahd/ asubhiagobedonreattayesFidh teiween the fiffidase of
2mfamly plasm d of any one of g ims | to 7 wherein
theanpotediapsaband the last basrbederciths ERY iS9A; del eti on
and/ or substitution occurs between the first base
after the end of the REP2 codi ng sequence and the
14. astohasembefeaenidhef RREirsi 1% wisakih théSpalgnwudlediie sequence
first base after the end of the REP2 coding sequence,
igertiphe delptigna pnd/pr prbsERH@DICCRERAL @n}é)sgfmd’%?"ﬁen Liﬁlet %fs’% base
erein r . Wi ™
By P St ARl G BB PRl % BT i
repeat that follows the REP2 codi ng sequence has a
sequence derived fromthe 20 correspondi ng region of
o 15 (he 2y pasuidoBt 4418 T4 GHecRie e RpyRRdeotde. Sequence
cerevisi,ae.and_pref ar vyt |.d
iineare tnoideradbEntiiite LEuBd BBk MG IUERTES tre
YoP coRideBe@lienaB. Fspl site within the inverted repeat.
11. The 2mfamly plasmd of Caim5 wherein the
pol ynucl eoti de sequence 25 insertion, deletion and/or

o R TR TR b g o
15 ?ygfﬁﬁ&eétﬂ% sEfflerfek ifsettior, Heleash acHnt subsitution atle ireead repeat

The 2limfamly plasmd of daim5 gr 11 whergein, .
dlaet dollavrrathe i peneyhasl wgppnse denged ?ﬁ%ﬁﬂ@éw@%@m

del.etion and/.qr sybstitutio e :

B8 e s b, HolfPacdforp Rl E0SisRle, WS ofetEtably
= gﬁgﬁﬂﬁa)ﬁ*ﬂ% seldricP ih3rdoRr delatinl /fiort iddstitftion Iddéursrat an

/a 2004/ 005435 W 2005/061719

PR SB2004Y 0p3 486 WitBin thednvered 238y pl asnid of Claim
11 or 12 wherein the polynucl eotide sequence
i nsertion, deletion and/or substitution occurs at a

17. A9 Qﬂuﬁt‘fa&ﬂ%'v\@%m&@%ff ah$toasE Bk pidoedingvelnires comprising
repeat and the |last base before the FRT site, 5 14.
Tobynaetedtite sogushess msartons.Clelehonsaandier sphstifyfons between the

%%t ggecsl a%t%}". ith%ela‘g’te H&%1 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
25 each of said genes, which polynucleotide sequence insertions, deletions and/or

substitutions can be the same or different.
18.  The 2um-family plasmid of any preceding claim additionally comprising a

polynucleotide sequence insertion, deletion and/or substitution which is not at a

30 position as defined in any one of the preceding claims.

105



10

15

20

23

30

19.

20.

21.

23.

lbl’!Ug Luug / UUbl‘ja

i nsertion, | eti on and/ or substitution oc s at
&osition béfween the first base after the d of the

WezewsOsilhg sequence and the | ast base before PREGBRI04/005435

10 15. Th il midof O
e s BT GETEE b QUHLclb RSP B, POSTETUHE seduince

- %4&# $ ?e%'k_ﬂ d/&ns%&tﬂﬁﬁmabc&ﬁ@ Foitht aﬁaﬁﬁm@é&ﬁfedt Rgion
en (0]

coding sequence. 16. The 2mfamly
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del etion and/or substitution, the inverted repeat
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THECHISH™ an  Hgal site or an Fspl site
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gene and the | ast bases before the FRT sites in the
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wWihe bty plasmid oftClsiey 2dniaevhink éng omemsreadieg drinprencodes a
and/ or substjtutjons, can be the same or different.
1®0- Are-Tomily alemsd ¥R d of any preceding claim
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insertion, deletion and/or substitution which is not
athe) R Sghily gmsﬁﬁd @efdisied Inimrhicnehohot-hBuprRasld pgsmid
clainms. 30 1 uocuuvi UU54S5 WO 2005/061719
ROTEBGRROD4EG0BY 3@111@906 of ife PROTFIGRY PLy e itk Bipitedn $pldiyga o fhich

(]]b@fs V\}{f %%%Ing ﬁltai?ve or 1 g#r%{v%{it %ﬂ:ﬁ% ol cg&f Vfrtoﬁélﬂ ?e%h&ﬁé%n albumin, a

Unddoaaslr Ahiddy, e@i afoposidequi hepin ARGeRe @stehca. a Iadl clotting
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dhetpimrniifieria) mtehaticasuant pepKse. GsTerpB) PrgrER: Frfestatn,

%‘}%‘%g r? pﬁ élg’se ueng éj%ﬁi%g{egr(tﬁ%ﬁﬁﬁn@faiﬂfnt%é@%dlémﬂes or
fragments of either (e.g. a dAb, Fab’ fragments, F(ab")2, scAb, scFv or scFv
fragment), a Kunitz domain protein, interferons, interleukins, IL.10, IL11, IL2,
interferon o species and sub-species, interferon B species and sub-species,
interferon y species and sub-species, leptin, CNTF, CNTFaus, IL1-receptor
antagonist, erythropoietin (EPO) and EPO mimics, thrombopoietin (TPO) and
TPO mimics, prosaptide, cyanovirin-N, 5-helix, T20 peptide, T1249 peptide, HIV
gp4l, HIV gpl20, urokinase, prourokinase, tPA, hirudin, platelet derived growth
factor, parathyroid hormone, proimsulin, insulin, glucagon, glucagon-like
peptides, insulin-like growth factor, calcitonin, growth hormone, transforming
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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30

24,

- 10 e

25.

28.

W(sgl nucl eot™ de sequence 10 insertion enco

21. The 2rgghanily plasnid of Claim20 in v‘c
S_an open .
%512 r ame. 22. The 2Eun-fanily plasnid of PEI/&BA#0005435

in which the open readi,ng frane encodes, a

. on-
illebraid"y Fpitors (FHATBREPRRnp P RIBRgen THRIVaioRy Jiacty VIL Factor

ASH] | \ ' Ofowe TR IDACI, platelet-
Si@[sﬁ%lcgoro%(r’dgtagéogb%%lﬁ%??%g%gftﬁlté@lglg)(%u%ﬁce of a pr ot ain
HevRdY estiotilipr ekki grofwll dbowr @DRUGH, gluesehhexidassneserum
activity or is involved in the unfolded protein. . ...
eloalineFiargse, P9 A0 BFRGAESH ATO Y A Hi5kyg Phs, Gypsin nfibitor,

PRSI TS O SidiésS wehteds 2 FabteRASC ot Vaent or
%@g%%bﬁggt ?@fgg{l%ﬁ{%a tgll5 cl% anti goagul ant peptide,
fagmsikter ehnof thaebafeei ri n, endostatin, 20 angiostatin,
col.l agens, i mmnogl obulins or, immnogl obulin-based
nmol ecul es or fragnents of either (e.g. a dAb, Fab'

oS : AR 23 ClRVwRIchSHE Vnonf DRGHRELRh smid

ﬁ%ﬁ%‘m%%ghg?%p%%%?gl n, I ntgerf ergns, [ ntnerl euki nsj,r pa
plotéln cotnbiisesith seqiente of etlmmmia, speciast onfdgment thereof, or a

sub-species, interferon (3 speci and sub-speci es,
: 'ﬁﬂﬁ%’(ﬂf@?@‘&ﬁ%@éﬁ%ié%se&ﬂﬁé%‘ﬁf%eﬁﬁ]é??' | eptin, CNTF,

CNTF&re, ILI-receptor 25 antagonist, erythropoietin.
(EPOQ and EPO m mcs, thronbopoietin (TPO and TPO ]
Mihe 2g8n-faptits st of CJamo2Br innwhjchSthhatan: 2r2e-fareily indesmid
T1249 pept.ide, HV gp4l, H.V gpl20,. urokinase

Drtin SPEPREES AL SPMEngh G RTPTeTEn F SRHR R, FaEbr ARt el or 2

; | DOHERNSof BQJfBAE] N, i nsul i,
%?s&%nﬁ%gtgﬂ?%@ﬁ%%%&ﬁf P%e pe%ti ggjs, insulin-like growth
factor, calcitonin, growh hornone, transform ng 30

rowth factor (3, t ur crosis,factor, .G CSF, . .
e G- OSPLaSRidoT LUy ap offs BHRaRE IR | ARy Rlasmid
and_act | | i B Qi Bt @bkt thereof, or
63 Iwa%lﬁiCh%lggﬁé}q??gﬁuﬁ%%ée@ht&%rf onbi n, pl re- trhr onbi n, Sreoh ora
Fiort froeixbéamprisory thd 8Guencerof-any@f)thesgudB e U U 3 4 J 3

WO 2005/ 061719 PCT/ GB2004/ 005435 W | ebrand' s factor,

al -antitrypsin, plasnminogen activators, Factor VII,

Factor <M chars " A
W5 80 o, ot g ks
eRsieh e hipaikesciat Isequenvd b Fact oarigRDrERER)snt dhareafs or a fusion

oxi dase, seru chol i nesterase, aprotinin, anyloid
m‘@@l@ﬁ@@?ﬂﬁ%%ﬁﬁﬁu@ﬁ% efa%ar Bﬁfile%er ypsin inhibitor, 5
antithronbin 111, apo-lipoprotein species, Protein C,
Protein S, or a variant or fragnent of any of the _
aheVBum-family plasmid of Claim 23 in which the non- 2pm-family plasmid

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, CCTS5, CCT6, CCT7, CCT8, CNSI,
CPR3, CPR6, EPSI, EROI, EUGI, FMOI, HCHI, HSP10, HSPI12, HSP104,
HSP26, HSP30, HSP42, HSP60, HS.P78, HSP82, JEMI, MDJI, MDJ2, MPDI,
MPD2, PDII, PFDI, ABCI, APJI, ATP1l, ATPI2, BITI, CDC37, CPR7,
HSCS82, KAR2, LHSI, MGEI, MRS11, NOB1, ECM10, SSAI, SSA2, SS43, SS44,
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29.

30.

32.

(®)

24. The 2 m'IypIasrridofCIaimZSin\M&hi?
non- 2mfa y plasmd protein conprises t equence _
WOR0MYWLHPn, a variant or fragment thereof, or PET/GRF004/005435

Es%%é%‘s&%égﬁ%&éf& Bl AR HBRE ey e Pl e o
]pl asmd protein conprises the

sequence 0 trans errin, a variant or fragnent
thereof, or a fusion proteln conpr|S|ng t he sequence

Sos el Tt i Bt G e
ﬂg{hﬁcfqu'c%n%é?gs‘s ﬁ)‘f)e BER aoj%ro{e@& EdoRea b 0BT 3838k PSE].

ereo usi on protein conprising the
sequence of any of these 20 27 The 2mfamly plasmd

At o A28 S A e
éarggﬁn?algﬁi& Er%fe%?go 81'-1%:9 a slééljéegan 'Il'e%e&t Lifek@MPri si ng the

nce o 2mfamly plasm d of
Caim23 in V\hlchthe non- 2mfam|y plasmd 25
protein conprises the sequence f rote| &olve

i Thephise-Gmmilyf plagioih Of brleifghieh™ W, p%%rréﬂa gy Rfasmid .

|
oy i LR S

GelkGabiCabfer. CCTS, CNSI, CPR3, CPR6, EPSI, ERO EUGI ,
FMO, HCH , HSPI O, HSP12, HSPJ04, HSP26, HSPBO, '
HSP42, HSP60 HEP78, HSP82, JEML, MDJI, MDJ2, MPD1, 30

% plagwg&ﬁ@aﬂ VT—]%?I ﬁiel bacé?il geleﬁgﬂ—la marker isa

E@Mcﬁa St an S0P Ehe 3cloabble mafk@y 1s7d°LEWsMeétablehhalrker
V\b 2005/ 061719 PCT/ (B2004/ 005435 SSCI, SSE2,
Sl L L SLS1, UB14, ORM, ORW2, PERT, PTCZ2, PSEl and

%%"%2&@13}[3{3 Ii(f‘}? gfngOII t ra?tnml %Jsgs%?e C% ﬂilen pl\;ﬁ%‘.lz?,r@jﬁlg i ci%alrns which
HIRBEL ABEpiesPlip 1 hljerofo dhis Welllhile. LxoREas nRD}m-Rinily
code 30

saprot I'n e SSAL1 or
Pnashadrptofein] (a@m Mbterblogngs sa:tewmﬁe @hca)ldng aprctt@nzcg)mpnsmo the
whi ch the non- 2m fa sm ot ei ri ses
SeaRes OF o SR BEighdl Bypis foldes & cRnSeaPRe of % plotein
%@ﬁ@dﬂ i©f 0 BMEA iphoteld GlRsSdiBe,NPReferdity afoldin disulphide
asm
isomerase; and (iii) a heterologous sequence encoding a protein comprising the
sequence of a sclectable 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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I3

25

.30

(b)

(©)

@)

35.

37.

38.

39.

40.

protein cogmrises the sequence of a bacterigQET/GB 2086/ UU5 439

sel ect abl e rker and/or a yeast selectab mar ker .

wQ200smhEI2m fanmi |y plasmd of Caim31 i n whi cRCTAGB2004/005435

bacterial selectable marker is a 15 (3-1actamase. gene
ardiding & helyadlettide beneats endrinskEpg itgepalygyrleotide sequence

I bl ker. 33, ~The. f api ] .
B GleaTed B oy S G PR B EIBRT TG, oo

pl asm d conprises (i) a heterol ogous sequence encodi ng

a non- 2mfam | plasm d protein; (i.i.) a_ heter.ol ogous

delgtianemesiadyHige Aupeatds FrSeoRERY BYTIGORRESLnsg in a0y on3 of
uence. of rotein involved in protein folding, a

CARE RS it

’of "a protein involved in the unfol ded
protein response, preferably protein disul phide

AN CE G T T WL
MREkSL: 1 YRS §hR afbrrh oS hudidebadelie het er ol ogous

sequences occurs at a position as defined by any one
of Clains 1 to 16. 25 34. A nethod of preparing a

plasm d as.defined b n e. of . the preceding clains
e%&ﬁﬂ”gio Eﬂag%bypgﬁ#%ﬁ%@mé% d conprisi-ng the
sequence of a REP2 gene and the inverted 30 repeat
that follows the REP2 gene, or a FLP gene and the

iAnbest teldconeisatg 2 plagmicfas|detues! rayone ¢fdrlaims h tead pnd 35.
case the inverted repeat conprising an FRT site; 108
aC 16B2004A00545b WD 2005/ 061719 PCT/ GB2004/ 005435

(.AE?md@Egye{c@&rﬂ&g&pmhmg@mim_@y%qmnce and inserting
t he pol ynucl ecti de sequence into the plasmd at a

position as defined in any one of Clains 1 to 16;

Baeslegl HontTpd o Pahl Bl a2, Phigh PRTHERRR! L Geble as o
dutiRodPplaspiid/ or (d) substituting some or all of the

nucl eoti de bases at the positions defined in any one
of Clains 1 to 16 with alternative nucl eoti de bases.

el Rodd . | REmTELH8skeAlon A Mp8B3 or
‘%g{OSt,&eH 8%{%@%?} Odggﬁrr%?il gs@ﬁ%ﬁ%%egs mmg&)alls d'eef ior}1:l ?d .bg]P an /
ahd Gleajoast dell & 3 @bebhammycaT rowkihoke madnhid is based on
accordin%tdo Claim 3 6 which is a yeast ., e%l 115 cq
pSB1 or pSB2 and the yeast cell is Zygosaccharomyces batillr, he plasmid is based
on pSM1 and the yeast cell is Zygosaccharomyces fernzentati, the plasmid is based
on pKD1 and the yeast cell is KZuyveromyces drosophilarum, the plasmid is ‘pased
on pPM1 and the yeast cell is Pichia membranaefaciens or the plasmid is based on
the 2pm plasmid and the yeast cell is Saccharomyces cerevisiae or Saccharomyces

carlsbergensis.

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
the marler, 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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41.

(2)

(b)

(c)

(d)

(e)

42.

43.

© 44,

45.

46.

W U

BV LUYs S Uubqab

38. A hostgmell according to Claim36 or 3 S n vvh| ch
t he Plasm is stable as a nulticopy plas™ed.
08¥1? according to daim3 8 in which thepﬁT’M(’d’OOS“S
is based on pSRI, pSB3 or 20 pSB4 and the yeast cell
'S Zygosaccharorryces rouxii, the plasmd is based on
ygasacchar onyces
%%%Q&Oﬁﬁg&@@n?%%ﬂﬁ I:s)%%ﬁé%hr? %%’I%/I and the yeast
cell is Zygosacchar onyces fernzentati, the plasmd is

Bica it PaRDIR esRgns Sk ib o B KR TR ana e

yeast cell is Pichia nenbranaefaciens or the plasmd
is based on 25 the 2m plasm d and the yeast cell is
savitiag omitbks lost @il si ae or Sacchar onyces

carl sbergensis. 40. A host cell according to C aim 38
or 39 in which, if the plasmd contains, or is
Foskirbinfe e HoteRivith e pRIsetd;ahtie nar ker then

st abi Ilty, as neasured by the loss of 30 the mar ker ,
is at least 1% 2% 3% 4% 5% 10% 15% 20% 25% 30% 40%

B T R U AN et TR S

.- VY ..YVY/ UUDb 443 b WD 2005/ 061719

PCT/ GBZOO4/ 005435 41. A nethod of producing a protein
themgbivite Pragiuehi@e HrEPE- of (a) providing a plasnid as
defined by any one of Clainms 1 to 33 or 35 5 (b)
providing a suitable host cell; (c) transform ng the

osikthee lof pridubing Ia@rmbmscmmpnsmmthtecste(pd Yofqubvidimgreghasheell as

iir ey gxgrd@é]eg%ffjgﬁl% ao &p g{) tcﬁ S{ngLﬁPWQHg?# a plasmid as

r i-Si FQVindH Hel
%%?e (st bul? ﬁaé??ﬁ%fé?%%ﬁmne biheiosP bt Blture

A:divm therebp $d prodhde thoppridises a plasmid as defined 33
or 35 and culturing g the host cell in a culture by
any one of Clainms 1 to nediumthereby to produce the

rﬂE ba acc%ﬁm?td‘@ﬁaﬂ@‘il €20 IR cotpelsRighthd bte@lofdsdlatingthe

urt er conprising the step of isolating the
thus produced protein from the cultured host cell or the culture medium.

A method according to Claim 43 further comprising the step of purifying the thus

isolated protein to a commercially acceptable level of purity.

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.

A method according to Claim 43 further comprising the step of purifying the thus

isolated protein to a pharmaceutically acceptable level of purity.
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47. o

20 thus produced protein fromthe cultured host cel

or the culture nmedium 44. A nethod according to Caim
43 further conprising the step of purifying the thus

i solated protein to a comrercially acceptable |evel of

purlt 45...A nmethod ac ding to.C n144

btacenisiag nCBmed o Figtie Bt sUirniBle e
pr P ?urYﬁédh I%te(il@r“ﬁﬂﬁé pRrreH deti@lly zﬁﬁébtﬂﬂ&lc@ﬂfdr'dt dilvent and
presenti ng t e thus fornulated protein in a unjt

f oroptioddly presentihgdhe sousdorinvlgted prabiaiinm 48it{dgpaggderm.
conprising the step of purifying the thus 30 isol ated
protein to a pharmaceutically acceptable |evel of
purity. 110 . 47. A nethod according to Caimi44
further conprising the step of fornmulating the thus
purified protein with a pharmaceutically acceptable
carrier or diluent and optionally presenting the thus
fornul ated protein in a unit dosage form 5 111
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