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Abstract:-“The present invention provides a Pol ypeptide -
conprising (1) a | eader sequence, the |eader sequence
conprising a (a) secreti.on pre sequence, and (b) the
b QPR AENATN P b a1l R AR R BER P MHELE %%QRE&{%TION TREATY (PCT)
phenyl al ani ne, tryptophan, or tyrosine, IS
!éﬁ'v%Hﬁiiﬁﬁlecri‘z?F%%&% val i pg... al anine or methionine. X3
I's | eugirDGieativil | NE," al anfdig
ser i NReriodaBu@eNi ne and EOMDHE
al anine or nethionine;, aNggs#) a desired protein
et iekabReawshiQiok bee| €ader sequencae) mreR@ldRARbIGEo M umber
t 2elaiumce OCHi(ZI0LERY4) addi t | BPAAT | y conﬁm@ezggg/q_ﬁgglgf A2
the | eadersequence, a secretionpro_seguence. e
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resent invention relates to pokypepc ge
@ F%??I‘if/nﬁ‘lﬁ’_’&‘l‘eoti de sequence$™Vor seorwstimycproteragM Tvam

(26) PidOGHon Cakdage: 5 Numer ous nmagural or artificial
50 Prpoil ){)Ira)te‘p.t i de signal sequences (?("apgisnatﬂlstaed(regisr%azr GRIPQ pient gﬂﬂ Za‘g.(
oG o9l orod NG BeEporoe, o e o S T
peptides, ol Ybept'i des,giifl, Hibg! Bk e 1 i 5
(71) AdpREATEorall @sipigethalenten chyangaabl y v FOmM, her@onu i LU Nt RO,
BIggREHNOEP S LIMTHR® (‘Sh/GHidlestisesgtie nc eSEISY 8¢ TR), O4reparagerest . aG, CI, M,
SOt I JRERFEE NEhEP R hi nery  oFAtTeCR B Ml MEt NEeSp BPATE).
(72 Rt ans fromthe cell . into_the surroundi ng medi um
(75) In@hipr/ApPlicSOe CA66S, simropahe PEEMfFasni c space: The _
(GB{oEh LotV Hridesfustankhy - al t HOOR "B HECRERHT Y] § Pe ropblished
NFOEAEY at the N terminus of the primary translation
(74) Aﬂ@ﬂ‘tm@ﬁTTﬁagaﬁ SERg NS rc@lkloh{, !PEII@" thh' QLU-%ET @(Q(IS and IS gé%grzjorls,xefer to the "Guid-
vig] Ipav, ed TefHopetrie Naeghian exb: pDIQ)t SlcdWottbtih ICE@S aNBLSREHe E}Jp@zﬁng at the begin-
(GB¥ ocess, to 15 yield the "netas et rgrigtisie ohe POT 6dage.
case of sone desired proteins the entity that is
initially secreted, after the renoval of the signal
sequence, includes additional amno acids at its N
termnus called a "pro" sequence, the internediate

entity being called a

(54) Title: GENE AND POLYPEPTIDE SEQUENCES

pre  Pro
pre-albumin: i -pro region -

HSA BSA. HMer Lys Trp Yal Thr Phe Ile Ser Leuw Lev Phe Leu Phe Ser Ser Ala Tyr Ser Arg Gly Val Fhe Arg Rrg

HSE MFo~1 Meb Lys Trp ¥zl Thr Phe Ile Ser Leu Leu Fhe Leu Phe Ser Ser jla Tvr Ser Aryg Ser Len Asp Lys hxg
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ol the invention: Bhe Ile Val 1le

(57) Abstract: The present inventicn provides a polypeptide comprising (i) a leader sequence, the leader sequelce commprising a
(a) secretion pre sequence, and (b) the foliowing motif: -X;-X;-X5-Xa-X5- where X, is phenylalanine, tryptophan, or tyrosing, Xz is
isolencine, leucine, valine, alanine or methionine, X5 is lencine, valine, alanine or methionine, X, is serine or threonine and X is

O isolencine, valine, alanine or methionine; and (ii} a desired protein heterologous 1o the leader sequence. A pelypeptide of the inven-

=

tion may additionally comprise, as part of the leader sequence, a secretion pro sequence. The invention also provides a polynucleotide
comprising a sequence that encodes a polypeptide of the invention and a cell, preferably s yeast cell, comprising said polynucleotide.
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final protein to fold and becone functional, and are®,
-usual Iy then cleaved off. In other instances, the pro
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to cleave off the pre-pro region and is not known to
have anot her functio 25 Th sequence can be
renoved ei CENE AND RO YRESIINE SELEENGES jesi r ed
protein fromthe cell or after export fromthe cel
into the surrounding ¢ mnediumor periplasmc space.
T ?@_@@ﬁ'iﬁ@eﬁﬁﬁ%ﬁ%ﬁo@l?ﬁeﬁid&&ﬁﬁ pélgnseesiedd ssyuefices
proteins, whether they 30 resenble signal (i.e. pre)
foe questnesproteimy opriwssetlset i on sequences, are 1

CONFI RVATI ON COPY 28 JAN 2007 WD 2004/ 009519

PCT/ GB2003/ 003273 sonetines also referred to as | eader
REQERAE ‘%faturlf Or S6Hi&h1 gegg}% REOLEDS dofuerel YARET Called
process 1 nvol ving transl |8n, transl ocati on and
ostioh ResbgibhOniedve encesesi oy dewridpaiforosecrating ddsired
these steps may not necessarily be conpleted before
reptifere poleptiddsernd ATQLFIAT dihess tEaHpRE: wgd Bigtphangeably

! BT 5 ! y
PR ey B UoRRAT bR T8 ! RelierBE thHER b0t
;{%ﬁ%ﬁé&k@mﬁﬁ@%&%@@ of BROMENERS expdted poRiid B fhe el

. cerevisiae acid phosphatase protein (Pho5p) )
iflpethe sERoRGHANZ @G iurh e, Inrioene azses pmit HiepgrBlepy Peee

mth et at (1985) Science, .10 229, 1219-1224
0l GeRiscs e Rl SRR geny; dqkead iy 1058r4 48 4hs N-

1 d - u Cc 5
bR, OF P i AR R BRAES DR ety PP 2
HeusRnilyy sRaydteofite dusird proesin duainhuht BedrtiSa) ppoeeteito

have been used, the |atter having been used

vegpéles ‘anafaregirptsdugh not exclusively, for secreting
human al bumi n. WO 15 90/ 01063 di scl oses a fusion of
the MFa-1 and HSA | eader sequences, which
1AINAN:2 Q8 QU Vel i RIS Eild @ o R BBk B Qi alB secreted, after

contam nati ng fragnent - _ ‘ _
the removal of the signal sequence, includes addifional amino acids at its N-

termimus called a "pro" sequence, the intermediate entity being called a
"pro-protein”. These pro sequences may assist the final protein to fold and
become functional, and are usually then cleaved off. In other instances, the
pro region simply provides a cleavage site for an enzyme to cleave off the

pre-pro region and is not known to have another function.

The pro sequence can be removed either during the secretion of the desired
protein from the cell or after export from the cell into the surrounding

medium or periplasmic space.

Polypeptide sequences which direct the secretion of proteins, whether they

resemble signal (i.e. pre) sequences or pre-pro secretion sequences, are

1
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| eader sequence. Unexpectedly, we have found that the
yield of secreted protein can be > 3; 20 increased by
WO;IOB"EO bfgb roduction of an am no acid sequenceamtBA)3/003273 .
pr efoer ably by nodification of |eader sequences. The
nodi fications are effective whethgr made.to the, . .
soorepiinss @lsvaefareeddp 198 AFAHCT BRIEPCSe qUEhHE ?e%\?ﬁlr?fa%rt%éems 18
thereof. or to oih { SeRRheMtibhgl
3 QYRR PTEEE TSP fvfr%trg‘ urrgD?ll ’ %‘%gél}rgneﬁﬁlﬁle%dg:éo sequence,
@H&ﬁsﬁg, the bHS @ nfre MR -thesandtelSAM2$ hetadecessarily be
equences as disclosed in WO 90/01063. .In the latter
aageeted befoat bunther is sith¢raniiagrderint Féfed, the al bunin
t hus produced retains the advantageous feature of
- 5 reduced contam nating fragnment, whilst still
Lnecr i t j i Nc200:cidA0 a0 440088 1 asts
%p@gﬁ%ﬁoﬁgﬁéﬁkﬁ ﬁgu%%afc]ygnserg_g;t i ve nodifications
Shcchhenhieacderntar aséqtiehivepefiond Kooy lgsdenegaaences

di scl osed in general terns i 0/01063 (f
ixidp ose fia Thagecd R A SDPHTHRIIE Ry et LA s
l.ass . of, some 8 x tq | fcned _
BBy D L o G g P B BB R L I e
10 S1FMbidiieds) eggerhaeanenc eprorindiidi (glpoSape (seo WO
edeneracy of the genetic code. This al so represents
o5/B 38230, nhddiionaty, doskr ispiances froppdhe 5 gerqygsiae mating
appreciation in WO 90/ 01063 that .t he ecific cl
FoRk a1 Seden (\CRelsdandrahdor duman be e s et dimnal
i nventi on. haye f gh d
et GoALeRiGadRYERear el (Pl AREIa B LB need L
b elilfy PHESERE AAVERhIsBR]Y, er scttppovimad atbumin. WO
p(?l ypeptide “conprising (i) a | eader sequence, the :
15 beeums deqecce fmimr pSithg NEP-h andebiSéy ileptleprsequences,

ssn%?clfz%;ggggp&ﬁz retdgceesf lelp%\éh{]c%ogncgf E]:. :coétgminating fragment

of human albumin relative to the use of the MFa-1 leader sequence.

Unexpectedly, we have found that the yield of secreted protein can be
20 increased by the introduction of an amino acid sequence motif, preferably
by modification of leader sequences. The modifications are effective |
whether made to the complete native albumin leader sequence, variants
thereof, or to other leader sequences that employ the relevant part of the
human albumin leader sequence, such as the fusion of MFa~-1 and HSA
25 leader sequences as disclosed in WO 90/01063. In the latter case, if

albumin is the protein secreted, the albumin thus produced retains the k

advantageons feature of reduced contaminating fragment, Whilst still

increasing the yield.




where X1 is phenylal anine, tryptophan, or tyrosine, XPg ;an 2007
is isoleucine, |eucine, valine, alanine or
met hi onine, X3 is | eucine, valine, alanine or

woRlaeen ne, X4 is serine or threoni ne andebGcB3003/003273
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i sol euci ne, valine, alanine or nethionine; 20 and

[y desi . i .h | he | d
Bt SRR Bl Paictt G BeoROhE 1eat MaPREEE wo
S8AYEHT & cRC AREHHY it @eRRA tPmsN® WE@30/01063 \gor .exam#@vlgg

N- (Phe/ Trp/ Tyr) - (11 e/Leu/ Val /Al a/ Met ) - (Leu/ Val / Al a/ M
yee pBer B THr W@ 1904)10&B ), Athiy Meujted in SEQabD oNome3 82x 30

JAN 2007 WO 2004/ Q0 9 PCT/ 3B20Q3/ 003273 In a
Biﬁap%wdéa bé%o‘gq%‘i’_égt %ﬁm%gqn%ﬁo HRAPoRASS e set out
' P
R e Er PSSR Joter b e PR TLIE. (S eof
tid code. This also represents a large number of possibilities. There is

N- Phe- (11 e/ Leu/ Val /| Ala/ Met) - (Leu/ Val / Al a/ Met) -_f( Ser/ Thr
3o appreaipton AMVAONKY§ 103 Berhernesife slassapbmeditied leader

HoRS StatRd e Rbsht Taberdibhn, ARREL Walh, A Bioenays
R@Eﬁfeé?&a&?féé@i%ﬁbf@@crhﬂéﬁ'ﬁr‘%mthe sequence of SEQ D

N-(Phe/ Trp/ Tyr)-11e-(Leu/Val /Al a/ Met)-(Ser/ Thr) -
(I'le/Val/ Ala/ Met)-C 15 SEQWo03 I n another preferred

B e e S i e i
APAISH (e RLPAER 8, SEENPEE Bl ESLAARAR )

secretion pre sequence and (b) the following motif:
Xy -Ky-K3-X K-

where X; is phenylalanine, fryptophan, or tyrosine, X; is isoleucine, leucine,
valine, alanine or methionine, X; is leucine, valine, alanine or methionine,
X4 is serine or threonine and X is isoleucine, valine, alanine or methionine;

and (ii) 2 desired protein, heterologous to the leader sequence.

In other words, the polypeptide mncludes a sequence according to SEQ ID
NO 1-

N-(Phe/Trp/Tyr)-(Ile/Leu/Val/Ala/Met)-(Lew/Val/Ala/Met)-
(Ser/Thr)-(le/Val/Ala/Met)-C
SEQIDNeo 1
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(I'le/val/ Ala/ Met)-C SEQ | DNo4 25 I n anot her pref errégig JAN 7

pol ypeptide X4 is serine and so includes the sequence
of SEQED NO 5

-Ser- (lleNal/Al a/Met)-C 30 SEQ | DNo5 4 23 JAN 2007

2004/ 009819 .PCT, 03/003273 | t her. preferred
o et BPoeRE Y P B anrerhpt EPSOEapPlriloR! 56
pR¥@NieRe. Tiths aréftiRe Holeephe snci@isiBE sPEReE LEGE
%Sllgﬂepti de i ncl ?des themog%qgence of SEQ % NO 29 SQ

MBe/-Trp/ Tyr) - (11 e/ Leu/ Val / Al a/ Met) - (Leu/ Val / Al a/ Met
)-Thr- (lle/Val/A'a/Met)-C SEQ ID No 29 to In another
preferred enbodi nent of the first aspect of the

pr esem.ﬁéaevg}é;taﬂvayéﬁmtj@%%mﬁm Yg.AHahher

preferred p pepti1 de i1 ncl'udes the sequénce

of SEQ DNO6 (Tle/Val/Ala/Met)-C

N- (Phe/ Trp/ Tyr)- (11 e/ Leu/Val / Al a/ Met) - (Leu/ V

al /Ala/ Met)- 15 (Ser/Thr)-1le-C SEQ | DNo6 NpE€ ID No 2
preferably at |east 2, even nore preferably at |east
3, yet nore 20 preferably at least 4 of X1, X2, X3,

Mm%iﬁerﬁeﬁ;h%d amtdaihaed ithe e aB5Rk of IR0 SN HBRLS

above. e notif may be inserted into the |eader
Feqgusobacite. &huasnathenpttiftireth polypeptedminbden dhalsepiense

a itute for. 1, 2, 3, 4, 5 or nore contiguous
gﬂéﬁ&sﬁ)ﬁgtﬁga ds within the | eader sequence.

N-(Phe/Trp/Tyr)-le-(Leuw/Val/Ala/Met)~(Ser/Thr)-
(lle/Val/Ala/Met)-C
SEQID No 3

In another preferred embodiment of the first aspect of the present invention,
X3 is valine. Thus another preferred polypeptide includes the sequence of

SEQIDNO 4 -

N-(Phe/Trp/Tyr)-(lle/Lew/Val/Ala/Met)-Val-(Ser/Thr)-
(lle/Val/Ala/Met)-C
SEQ ID No 4

In ancther preferred polypeptide X, is serine and so includes the sequence

of SEQID NO 5 -

N-(Phe/Trp/Tyr)-(Tle/Lev/Val/Ala/Met)-(Leuw/Val/Ala/Met)-Ser-
(He/Val/Ala/Met)-C
SEQ IDNo 5




10

13

20

25

~ 30

In one preferred enbodi ment, the notif is included ingg jan 2
the | eader sequence as a substitution for naturally
occurring amno acids. In other words, the am no

£

anbuitty

woacisdsosed the notif are included in the pl aeeroB2iosweas273

conti guous am no 30 acids that were, or would have
been, present in the | eader sequence prior to 5 23
JAN 21-9T WD 2004/009819 PCT/ GB200 310 0 32 7 3 its
0P brh 6th8Pbrie RPrcA g odiinent of thd SirrBpe lof g d@inveitidn,
reader will appreciate that the phrase "naturally

& de threpginewAdms aseidier prefeired polypexiide insludesthé sepisded

t LI invention to the optimsation of
ﬂgﬁbﬁﬁlﬂ%ﬂ&mri ng | eader sequences. On the
contrary, this invention is also applicable to the 5
optimsation of artificial |eader sequences, such as

t he NSEMA BT 3dadeL euSadlidnideti-(Bew i al/Ada/dpdt)-Thsat i on
of which is exenplifj eﬁ(pﬁerei n. It is preferable that,
where the notif is i(HelrledaiMette | eader sequence as

a substitution then X4 is the naturally o ri
am no acid, or a variant 10 thereof. In oﬁ@%%&:‘fg

preferably only X1, X2, X3 and X5 are substituted,
whil st X4 is maintained unchanged, or sinply changed
Tamthariraistred epbefienaiilof thsfist egpese ol e present invention,

ubstifutjon_as defined hel ow, of the natural. am no
%eilwsaieutswat BPPIHRT P E’IF‘?ANBDHH?RW@JP%H%QS Brefesiraee
eroedimeRt ©f the first aspect of the present
Invention, X1 is phenylal anine, X2 is isoleucine, X3

is valine, X4 is serine and X5 is isoleucine. Thus in
a particularly preferred enbodi ment of the first

as pectN4Phe/ e/ Tymdheilen]ValibledVics-(beoM addadviet)-

pol ypepti de which inc}ud he.sequence of SEQ I D No
7 20 N-Phe-11e-Val -S@é-rﬁlﬁ‘é)-'éegéQ IDNo 7 25 1In the

above schenes, "N' and "C' denote the orientation of
the pol ypeptide sequence, and are not intended to be
limted in their SEQIDNo6

More preferably at least 2, even more preferably at least 3, vet more
preferably at least 4 of X, X,, X5, Xy and X5 are as defined in the preferred

embodiments above.

The motif may be inserted into the leader sequence (i.e. as an addition), or
can be included as a substitute for 1, 2, 3, 4, 5 or more contiguous amino

acids within the leader sequence.

In one preferred embodiment, the motif is included in the leader sequence
as a substitution for naturally occurring amino acids. In other words, the
amino acids of the motif are included in the place of five contiguous amino

acids that were, or would have been, present in the leader sequence prior to

5




interpretation to the actual termni; in other words, g3 jan 97
t he pol ypepti de sequence nay be joined (e.g. fused,
conjugated or ligated), to one or nore other
wopaswpspt | de sequences at either the N, orpCr/Ganas/iooxans
nost usually at both 30 ends. 6 2 3 JAN 20071 WO
0 P / ti I n
F0860098HS, FELHRD 4 BSSIEA ROl HRRRL | dp,2ceond! gy

aspec I nventi1on conprises

sppreimtethaf the pheissreamedly e@tunﬁzgg ewhen heddeinahRomeetOis
the | eader sequence. A mature desired protein
sehudendedite 1mﬁteﬂt§rmﬁwnatmthe opiégatien 06 meviralippcdirting

Balder BeRbFaT TOn P SREEC RSB0 P& iih aticahle ™ e
509 §hﬁ§9t1'oﬂ %ﬁﬁcﬁﬁ%a@&l éé%ﬁ@ﬁdeg Csufdh etsh?ua Hg{@%ﬁiﬁ? lé.i?der

expresse desired proteln IS prerera

ﬁ@:[uenseﬁrs&tm the optiematios el which stexemplified Dtefe,ﬂ@e pti de of
the invention is expressed. 10 The desired protein is
het er ol ogous to the Ieader sequence In ot her words,

1 O APES  DASPE 0RO LA, o
pitetiaits #Ratx QQ/ Qhe 'nﬁﬁﬁ'ﬂw fock FaSBRMGREESor b NBurdant

nmotif - Xl-X2-X3-X4-X5- as defi above. I'n a

10 theeefﬁr e d)ﬂmbwﬁs;mreferabhp onboKy,p?éthﬁmcbﬂ(st are shibgtithited, .
%Of the ent i nventi on _does not include any

r & Wﬂa r PAg1EpBete Ph SRIY HAsnged tRoei Variant, :

Q%%Br%@l X Ko A8 UEL B on ARONAN APRTiL O oD

I's cont ext erm "natural’ly“occurtrny'

droinpr Ri®httiatgieadad by naturally occurring organi sns
that have not been nodified by reconbi nant

technology, site-directed nutagene3|s or equival ent

s b el S5 pbd ot B TR R rcoits mesany

1&6&%%’1’1‘3 & 1§%Hehylﬁ%iﬂeab{2% Qb Sbtkind, | RE ML B¢, is serine
zynogen), pol ypeptide of peptide, or  a vari ant: of a

a‘llldaﬁmtsole(tlmec hilmmsyin 4 partexdari prefdﬁmccheﬂrmﬁhﬁéntocﬁf the
U5t tees & B GO HP pe pr dac b PBFEPREe hic i dise
tRé sequence of SEQ ID No 7 -
20
N-Phe-Ile-Val-Ser-Ile-C

SEQ ID No 7

25 In the above schemes, “N” and “C” denote the orientation of the
polypeptide sequence, and are not intended to be limited in their
interpretation to the actual termini; in other words, the polypeptide sequence
may be joined (e.g. fused, conjugated or ligated), to one or more other
polypeptide sequences at either the N-, or C- ends, or most usually at both

30 ends.




wopo@wbged in WO 01/ 79258, WO 01/79271, WO ORLYEBIM30VDT3
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or peptides (natural or synthetic). Such proteins can
be taken, but not exclusively, fromthe lists c

01/ 79443, WO 01/79444 and WO 01/ 79480, or a vari ant
or fragnent thereof; the disclosures of which are
i ncorporated herein by reference. Although these 30

Rabt& PR JERdN D BeehRRhepde Jrithé iBfenfb odifgises the
ﬁ% g%?ﬁext Gof frﬁg; one 7 ZSS%AN 200- 7 WO 2051%31009819

mﬁbmz@mm&zmspaﬁ preis, hoterelbBuid 9, ﬂleﬁeac}ﬁr@emnce
|nvent| nls not.so limted. and, for t.he ur oses

e Jee TRy in o B PECS PBUED Aet) fedtgie Mat
{yh? rl% et be Rr @ﬁ@@&&@h Eﬁr?ﬁﬁcto @omwﬁlgs ppo-4 PR
a egi on o

umn he "Fc I munogl

biorastRr biynther eaprgssidhestefrotie which thed@siypegtide of the
pol ypeptide. 5 Preferred exanples of a desired E@Otel n
mrmtemp degspisasasly thee ﬂﬁ@g@%tproﬁemx entirBieIatiE | rdwble for

tran ferri actof er.ri
et Dbk 230 e e 2 RO P AR R exprossed.
fragnents, F(ab')2, ScAb, ScFv, interferon, 1L10,
IL11, I1L2, interferon a species and sub-speci es,

Th¢ defierignotein R Isperologsuatnditeubadpeciesicel i etherwords,
speC| es and g b- eCI es %ﬁg\‘?-rece tor ant@gonl st
Bpae!ypspiidpe 18 aspeet, o the BeesRiN e mtieR dots fopriclude
If%grtahﬂ%ccuﬁ%éi)% t%ﬁﬂtthgtehavul % f‘rl Teaddr e Qs the motlf -
ogen, ki nase, prouro nase %% 2
B|-25mNNgen- asdt idedhed )aboker udhna pfe’ﬁ@édatelﬁlﬁj‘dmdt the

grow h factor, parathyroid hornone, proinsulin
paixpapitide of teufiish 26noee og‘rl@\mrnsemémmﬂﬁoasi%an@ﬁ Iw{lﬂdcv any

PR o RE it R B M e e s b HE
Jb%% %f Sny gomslb B i BshtB&t ineeerh OnBRrally 6betgHiAg” Riftrs

'fmted to plasm nogen, fibrinogen, thronbin, pre-

tbfpsrotﬂmm enqodled tHyr patbially oworiig Ioe@rasrds shdtdrtver not been
al -antitrypsin, . plasm pogen actlv tors Factor VI,

radifise \Avi |rec@alé%n@pt | echpoleglr Stteateser FERLRECTRFF)| | Or
%@g\égffngtraﬂ%ﬁ]ctfalft%%ues e duit R IR EASRRG! at ed

The desired protein may comprise any sequence, be it natural protein
(inchiding a zymogen), polypeptide or peptide, or a variant, or a fragment
(which may, for example, be a domain) of a natural protemn, polypeptide or
peptide; or a totally synthetic protein, polypeptide or peptide; or a single or
multiple fusion of different proteins, polypeptides or peptides (natural or
synthetic). -Such proteins can be taken, but not exclusively, from the lisis
provided in WO 01/79258, WO 01/79271, WO 01/79442, WO 01/79443,
WO 01/79444 and WO 01/79480, or a variant or fragment thersof the
disclosures of which are incorporated herein by reference. Although these

patent applications present the list of proteins in the context of fusion

7

25 mul tiple fusion of different proteins, polypeptidegg jan 2007




i nhibitor, also known as tissue factor pathway 25 JAN

inhibitor or extrinsic pathway inhibitor),
pl at el et -derived endothelial cell growh factor

woehobk@E), gl ucose oxidase, serum chol i neBtEGRS®3/003273
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aprotinin, anyloid precursor, inter- alpha trypsin
i_nhibitor, .ant.ithronbin Il1l, apo-l|ipoprqtein, species
PGP o T EmR BTt eyt 4 e00p0 APEHE ARToroTafty
Yurddis BPNeGredint V¥FdnBBh, any B {HRESRAM LK PihAeH8nkY B
protein, refers to a protei'n wherein at one or nore
possehiednslond eore ahafisidie partaaisn foraefthnins eht | Bostegion of
del eti ons, ..or skjbstituti OH}S’ either c nservai»i@ve .gr
ASEGR Ot AR TeT R OF AR A heR RECISHCH BEPSERa RGEPPESEH 1
in a protein whose basic properties, for exanple
enzymatic 8 2 8 JAN 2017 WD 2004/009819

PeIELB2 033MPOR2 68 adkiivid yratein €6epkprfesdbn dbnghé tytpsent
of and specific activity), thernostability, activity
iy eation iRdidespHb Y dr w.alsriofenyin, kadestatit, angiostatin,
significantly been.. ch ed.. "Significantly".in thi
2otk TRl T e A VR A S
: i var. till:.be. .
el hE LRI e 2hehpRn @ sh At MR ki iptogfezgn

fspbéies Sid @ib0deciet OlntdrfroBy sp&isaldaibldRcies, 1L 1-receptor
gugst ituti ong{%J is int endelgyc%rrbi nat i onsét?uch as VaII,)

rhtegonikte GPGAl P OVveprosagple, Gyanorsin-NG heldar T2Thpeptide,
Al a; Arg, Hs; d. Phe, Tyr, Tip. Preferred
Trbao podtide BTy el piY e 20, flemngiengigpkings; pxparokinpse,

B s e e e e

beagiyr&dY%hofthoh€askoifMmor imtuliheadtsulif 0 RE6HEN abicyor,
at least 80% nore preferably at |east 90% even nore.
prlef@rnbirywit homaste, 9B%ioyemangnosvipriedter Abtuymatr deersdis
9% pr.e b 15 |l east 99, 5% sequence ]
e Do PHE S Bl boF FRgT it WIcEN ol Praiand ogive
s PRE AR, SRR MERIKABINBEENCAR M PRI YRRAL 18S
my be de &mned  usi ng sui t abre conputer’ progr ars,

fhesmBtammire-thiReneP RAYr Willebrablls  Widiver _S&? ¥nffrypsin,
W sconsin Genetic Conputing Goup and it will be
plppmisoRen edivdiens, Pector Ml rated ML SFactak d¥l, daetbri ¥ and

ﬁaecltc%'t 5{&?, ﬁe?v %&é@tﬁpfta&%ﬁimr (lipoprotein associated coagulation
inhibitor, also known as tissue factor pathway inhibitor or extrinsic pathway
inhibitor), platelet-derived endothelial cell growth factor (PD-ECGF),
glucose oxidase, serum cholinesterase, aprotinin, amyloid precursor, inter-
alpha trypsin inhibitor, antithrombin I, apo-lipoprotein species, Protein C,

Protein S, a variant or fragment of any of the above.

- A “variant”, in the context of a desired protein, 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

8




whose sequence has been aligned optinmally. The - PR JAN M7

alignnent nmay alternatively be carried out using the
Clustal Wprogram (Thonpson et al., (1994) Nucleic

woAGI4BsosRES. , 22(22), 4673-80). The 25 par ameteBsoasestss

10

15

25

30

may be as follows: Fast pairw se alignnment

. t . K-tupl. d [ 1 d i,Z€; .
BB ABE RarE7oTos BIRGRB DTGt B B AT Sny, HeEBPTRy Y.
%ﬁlﬁ%ﬁ ‘nXa c@ﬁﬁlﬁeﬁﬁ—ranwl(ﬂf[%lta%%b GE nﬁotpﬁ%gfliﬁﬁﬁﬂl been

ap open penalty gap extension
@h@r@udANSlgﬂﬁé'anﬂﬂD 112 ﬂﬁmc@ﬂ@sﬁ h%aﬁﬁlﬂie&%ﬁ@ﬂﬁﬂ@d)ﬁ:ﬂ@ art Would

Scoring matrix; BLOSUM , Such var nts may be n ral
87Y theddhe Biongtien &f tke KeHa! @?aYpﬁt’é]Itg AITeReHY e 879 fgngﬁ@e

Z#‘{’ﬁwgb%&%%ﬁ% D%ggg%%yg?rh%m% wel | known in the

rent e“context of a desired
pr ot ei ns, refers to a protein wherein at one or nore
ositions there have been del etions. Thus the fragnent
%ﬁ\/“ccmémaﬁl@es@sﬁmﬁ@m”&s ngended, cosrabmmn@ rsusipwsoy ak Hke,

%ﬁgfégﬁ‘f} g}ﬁ‘én‘{“‘snegﬁﬁf g%gkﬁp oi%’t is; and

Pﬁ@:‘igﬁ'a %‘%/uﬂefeﬁ’reé gglsé?{}zﬁfv%rsﬁp&%uﬂ@ns clﬁ@ ‘G)li'ﬁp oy 5%8

pre even nore pre era

Vet Axy, &ipredre Gt SerdPhit v ¥ppdnd Piee, Tgnpl et e
sequence of the full desired protein. Particularly
preferred fragnents of a desired protei n conprise one

re 3 B 0
3 BB URERLBAPL P 2515 651 500, BLRLS, o 3 o
e, tﬁi‘éﬁﬁa‘bﬂgﬁ afl Q¥R 1%9%, AmBRY %)fe%ﬂaﬁbll Mt Ma@tf ®0¥Ldeven more.
fragnent of al bumin may contain one or wo donai ns

prederaibllyl at fdasis? .’t%py@ahdny roolepibls et kestl %’%,t m@@%referé:ﬂy at
e % of e ete_se of . al bum n.
e S Ardene e oD He rebTeRp fa e BRI e e

thereof, are particularly

The percent sequence identity between two polypeptides may be determined
using suitable computer programs, for example the GAP program of the
University of Wisconsin Genetic Computing Group and it will be
appreciated that percent identity is calculated in relation to polypeptides

whose sequence has been aligned optimally.

The alignment may alternatively be carried out using the Clustal W program
(Thompson et al., (1994} Nucleic Acids Res., 22(22), 4673-80). The
parameters used may be as follows:

. Fas_t patrwise alignment parameters: K-tuple(word) size; 1, window size;
5, gap penalty; 3, number of top diagonals; 5. Scoring method: x
percent.

e Multiple alignment parameters: gap open penalty; 10, gap extension
penalty; 0.05.




wopbsteessry The term "human al bum n"

10

15

25

20 preferred as a desired protein, especially when g5 jan %7

they are of human origin, i.e. they have sane
sequence as that found in the naturally produced human
IS used kPrersmiz®03273
denote materi aI vvhi ch is 25 indistinguishable from

u ] which is a variant or fragnent
{thsgor?r%% varl ant™” we include insertions, deletions
and substltutlons ei ther conservative or

non- conservati ve, where such changes do not )
Swsht Faisnd (yajalteenatred ohovede usugethd théthedsd-ddi puiteiy
or i mminogeni.c ..pr ertles of al bum For le we
RGeS 1 O 0 CRHIPE 1S 6° O VLRI VlE Flint s of
human al bum n or human al bum n anal ogues 10 WO

2004/ 009819 PCT/ GB2003/ 003273 discl osed in EP-A-322
Wifrageedt ahlthe codexitadtasdesired pageies trefers tohwpraiein wherein
al bumin will have at Ieast 10%§preferably at. | east

@b%le 90 9HOY @%lapn@%l%e B beghedsidiontsimIans ihe Fesmenigady

%@E@F@é%% k%@rf el ARF ablte sl a8 gfin
%Hﬁ% IcRll$ O Tt aphiptsky uped gitU%,f Bore

wei ght cot| c activity, also known as coI | oi d
tgmealivouproeEEay prefondbln rup dm&@ﬁ abdremireferedly apts 9006, even

e R R L @S@fﬁ%l&"@%iﬁ%ﬁ%@y e Cortpee
365,386 0% Bl HEURLLIE DAY R oAU S of o
e atlve

orescence enhanc nt at

Hesifidl protei corhri@nge dns;nd:reswhbMeﬂammé@tﬁﬁfdew&ﬁ\l@QM
and diluted to 1.OL wth dem neralised vvater The

Bpr |3KG@IP?$ dho cdesired @F‘PtélﬂleﬁlabfanG@erl Hmmpm tiree

mvl EDT bi
Pttt afeetutEly bR hentind o AR mmay BBy one or
848 HbAhIR %n@twﬂdﬁﬁ{%?i&gﬂﬁ%lﬁ H@atdbast 337NMH &h@ma%% bf

wi dths) during titration with HSA over a range of
theAobipi¢te atsjusnecatfiaiminfiinom 0 to 5 nol :nmol. In a

preferred enbodi nent, the desired protein nay be
~transferrin. This includes nenbers of the transferin

hafidh 4d R hrertnObe VaSat dr'Pikments thereof, are particularly

preferred as a desired protein, especially when they are of human origin, i.c.
they have same sequence as that found in the naturally produced human

protein.

The term “human albumin® is used herein to denote material which is
indistinguishable from human serum albumin or which is a variant or
fragment thereof. By “varianl” we include insertions, deletions and :
substitutions, either conservative or non-conservative, where such changes |
do not substantially alter the oncotic, useful ligand-binding or immunogenic
properties of albumin. For example we include naturally-occurring

polymorphic variants of human albumin or human albumin analogues

10
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met abolism CRC Press, 2002; Harris & Aisen, lron 25 JAN 07
carriers and iron 20 proteins, Vol. 5, Physical
Bi oi norgani ¢ Chemi stry, VCH, 1991) and their

wodaniovale ves, such as transferin, nutant tragsEzeases3273

(Mason et al, 1993, Bioclrenzistry, 32, 5472; Mason
et .al , .1998,, Bi n. 1) an35r & dhgadPHuman
dﬂ%&%&?éﬁﬁﬁé‘% ?g(%%f g% gllmh b(k‘)[esm(1 I\/Iasrona%ltEl al, 1996,

RS QiR B -at 14T 10% (pRferkb; at Mo a 0%t 8874, 9090 o1 957%)
Protein Expr. Purif., 2, 214), |act ofFrrlrn, iS nl‘?#u%nt_
of dninefeserimsaIbumine g biding aFtiyins (107 feplpls biiyubn
l.obes or. fusions, f 2V 80d/0,
by e abgey pout (el s [PE, BOAY Zpl oy ] of hysmen
- H hi9Rr wASZR, @hiotetaalvity] 289,
S%Fl%%wseﬁ%,aﬂc 3’%@%406%;1 l\/gsonglgt At 2002,
Biogahesi stligid ddmnot@d48yssukheof iy r 3 ROy Y19 elT

t f in., 30 11 23 JAN 2007, WO .-2004 8
T T TR At IR Cpuc g

S ej 0 igadowhi Bilirhisin binding may be
Pr?]%gs?ﬁ\gG?g@agfezﬁﬁlWF?gg?@ai n derived froma 7
UGB O by iefestence entemcantnidrt f 52 ment rdsteredd. HBA.
"variant” includes insertions, del eéi ons gﬂq[ 4 OmL
Rilibsitin U0 ss dissolved 1 SAMErafalyHa@ and diluted to 1.

-conser yat.i ve, SuUGh . . .
e seanesaliy Hneey Thaintl ﬂ&%‘%%%ﬁ%@ﬁ?ﬁ ' 3b0mM Tris
' ' toi ' ' seRanmpheet
Ilﬁd;g?éﬁggoe Eg%@??ﬁ% -850 @hiol 8RBfletbinnl Fdn acfasmiestue

y-occurring pol ynmorphic variants_ of
JeRe Thansdendd B raeashueieby ex@tasiboratiddSamainshg@dssion at

Ceneral ly, variants or fragments a n transferrin

2 Ranadll sahs)sGueng HETEPABI: SIOK ealt BoTEbo%,
9529 ,of hunman t fenripi s ligand binding 1o

:gééﬁVﬁ%ﬁn?f%%EEQE%%ﬁggfﬁgﬁﬁg%nding), wei ght for

wei ght. The iron binding activity of transferrin or a

e HEntd el AOSRA0 o 8RE Ghi 0 PO At QMBIrkinC allThys
%‘ygiﬂ}%‘%ﬁngé%m ggg%? E%nce ragﬁl)rgs for }fohe roteins in
ihBRIdEs | membéfeef athd frahdfyrrim damilyad@estat dire&inRedgéifs
should be iron-free _unless stafed otherw se. Ién%iigoa}in

d = -
hefabelitneERG Sarer AN tefiorns & AKeny dep cariers and
proteins, Vol. 5, Physical Bioinorganic Chemistry, VCH, 1991) and therr

gn’rl)%d by

- derivatives, such as transferrin, mutant transferrins (Mason et al, 1993,

Biochemistry, 32, 5472; Mason et al, 1998, Biochem. J, 330(1), 35),
truncated transferrins, transferrin lobes (Mason ez al, 1996, Protein Expr.
Purif., 8, 119; Mason et al, 1991, Protein Expr. Purif., 2, 214), lactoferrin,
mutant lactoferrins, truncated lactofe;rins, lactoferrin iobes or fusions of
any of the above o other peptides, polypeptides or proteins (Shin et df,
1995, Proc. Natl. Acad. Sci. US4, 92, 2820; Ali et of, 1999, J. Biol. Chem., &
274, 24066; Mason et al, 2002, Biochemistry, 41, 9448). The transferrin

may be human transferrin.

i1




wo Bd3wbssidveasure the 470nm 280nm absor bance reat/icsaboeq203

10

I3

20

is sanple by dialysis against 0.1Mcitrate, 0.1M '23 JAN 2007

acetate, 10nM EDTA pH4.5. Protein should be at
approximately 20ng/m, in 100nM HEPES, 10vM NaHCO3

transferrin (Cal bi ochem CN Bi osci ences, Nottingham

diluted i » S0t b .can
p8t Jeim e b e 30007 b AT 00 JRAGE PRl ER0s
i dBd Eb%b’lg)froﬁ’lr SR Err RO AMiED Hromi 4 Huh@hr br aELRIR a
(FeNTA) solution by dissolving 191ng nitrotriacetic

aamfmtlm frament KhaxedH, At ‘eriantd dinghided iBwrtiamsy deletions and
laride. Di,lute to raL with dei nlse wat er,. _Ful |

; s ?%wgfcewema e of RERORSEDHGHAVEr SRR TRATERNSE
Esej ﬂﬁ_gA%g S?}%en t%%] Gl et axe el Iggaﬁgm&dlﬁﬁeeﬁrﬁ%@(gg\émc

di al yse the hol'd-transferrin

proppaieaat bpnraasfrpiet eFyr &gammet 6 QibluHEPESyral i 0odduring
NaHCO3 pH8.0Q to renove remai ni ng FeNTA before

n@lagmh;g VRIS A AUPEEIS TR T HUTRD AT s@ﬁwnqﬂ@@@&t
d
i e T R S U R
@?efe% GORAd Q0% 309 &r @34y ANHEREA tral’l@e?—r@x@élh Qﬁ@gﬁdmg
03/003273 Addi tionally, singie or mltiple
fetvéiyo(for exesnpile Stambindingdnwerght thhe vedigite; Toe ircsi bigideng
or. nul tiple heterologous fusions to al bumn,

RGHHYT ePF | AragFieny ogf obfffis é?maﬁ'varc?%ntbeor deferginsd
%{ec&@h&kp%%r%rﬁnﬁ% 'g?yll’?kéﬁnf'%m ?ggﬁbaﬂ Si008 £ e%gtelns

fusions um n -term nal fusions

ANde® 100 fitd ardiullgl ir@ntbaled efatdsn ok capehisnshouldib: Gos-fase
exenplified by WO 01/79271, and transferrin
1Nﬂf=3§r stitad | ofienwisgnsiron rcan @ﬁeﬁemcweé Fremniranstertiospiohe, test

S T N s e

Brotdif ShofRNRChH: 8 rbﬁﬁnatélg Z(Hi{g/%ll OR RRMRI SEPEX, 10mM

secretion pre se uence t ihcludes at |east a part
NEHCORepIXB.0X5 Nenstiap dpt ﬂa&tlmtﬁﬁomgbd@foamﬂad rathowe. apor

JE?EEHE emm&giiiochgr%, (rﬂ%g}g?orslciences, Nottingham, UK) diluted in water
so that absorbance at 280nm can be accurately determined
spectrophotometrically (0% iron binding). Prepare 20mM iron-
nitrilotriacetate (FeNTA} solution by dissolving 191mg nitrotriacetic acid in
2mL 1M NaOH, then add 2mL (.5M ferric chloride. Dilute to 50ml. with
deionised water. Fully load apo-transferrin with iron (100% iron binding)
by adding a sufficient excess of freshly prepared 20mM FeNTA, then
dialyse the holo-transferrin preparation completely agamst 100mM HEPES,

-10mM NaHCO; pH8.0 to remove remaining FeNTA before measuring the

absorbance ratio at 470nm:280nm. Repeat the procedure using test sample,
which should initially be free from iron, and. compare final ratios o the

conf:ol.
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of the |eader sequence that acts to effect secretion 23 JAN 2007
3

of the mature desired polypeptide contains, 1, 2,
4, or 5 of the am no acids of the Xr-X5 pentapeptide

wolridohogidNher e the secretion pre sequence regrofEB2003/003273
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contains less 15 than 5 amino acids of the Xi-X5
PEEW: : )
DR85S, e bR AT AR 0 oy V50 BBl o
eRelef of heulibsle dBeRrdlbgddie fERnsequealbentiggitemsigtiah or
t hat thf(\i/]iar e' adj acent to the remaining amno acids
ommune ghobingomearigne ot fasment pf anyof heseamaphs used. Such

eferre odi.ment a .pol ypeptide accordin a
Hhfef? GEfE g RO RO, W RE Ut e sty and
BAYREr A A CORBRMBET AT Fiftidiiahs IdkendpleludBs O
secretion pre sequence that includes the tif as
daf198d, misbvansfdyinthveriminatfuaspe ctanefertih €-prmsetfusions,
i nvention. ,Ttle | eader .sequenge.i s usually, although
RBE CRECET SRR AR Iéag%zfm]%ﬁén $&Fmi nus of the
primary 25 translation product and is generally,
ailjt ho;fg;&goe;@g%;gssari ly, cl zaged 'Ofﬁifgdt :ahhe gp’;{i}gt ein

fal £190 2 PobERPEde BEcAtd €r €& of th
'jdgsl?_r gd" | protei n?@g secr e?i on | e_adgr se ue%ce 0i S )
v eatipy ,comfpnhm@ ch@i_togmt@e@tgmcmthma?ﬁmdesal@t astr %ﬁaﬁ off

equence of am.no_aci.ds at ,causes 0 eptide.o
S o e SR SR BRt SBii sBoaeRgsIss The idn
7 C :
host cell 1n"which it 1s produced. Secretion 1S '
REThER2A0BLONRRLS 0 TR ﬁaéffeét%cgfet%ﬁ SEHRIMBARE Rsired
delypegticdbyotthimsc @; Or &nst adii 6nadl thef amdisd atidanst dtd 0f-X
transl ocati on of a rotein fromthe cytoplasmc,K ’
PoMARTIHTE ROt r WSS HESTTHON INBF 4eBiTnay segion rppiainn fops
t .excl.usi vel 2 I .c retd cul um of .
Bt SR S o e S P R T b B iegacias of

EHeokptiy Bdt GrO toRRISHER tAH@rs 86dRhBE ard IhafidatBYe BE the
retained within the confines of the cell (typically,

bodersof thx preiseqednge mgton, isuclhdhandoyl asnidjacent to the
reti.cul um. Gol.gi us, vacuo] e, .lysosone or
retintedmieo sk of BBRCAK Bey B et i rom t he cel

into the

In 2 more preferred embodiment a polypeptide according to a first aspect of
the present invention comprises a leader sequence characterised in that it
includes a secretion pre sequence that includes the motif as defined above
by the first aspect of the present invention. The leader sequence is usually,
although not necessarily, located at the N-terminus of the primary
translation product and is generally, although not necessarily, cleaved off
the protein during the secretion process, to yield the mature “desired”

protein.

A secretion leader sequence is usually, although not necessarily, an N-

terminal sequence of amino acids that causes the polypeptide of which it

13




10

15

20

25

cul ture medium A sequence acts as a secretion Ieader'23 JAN 2007

sequence if, in io conparison to an equival ent
pol ypepti de wi thout the secretion pre sequence, it

wosaMsRsgor e of that pol ypeptide to be secrekegdbR3Moz27s

the host cell in which it is produced. Generally
35S o 18 B A Tt b BN oS RHERNE b Ldon
24 ‘a]eb fhk Q(chanslm\feéfmfbﬁ%zﬁfsf‘aﬁ%ﬂt hSEHHAN of &

cont'enpl at es circunst ances erein 15 different |eader
g@%ﬂﬁl’fﬁﬁﬁ it Ichtdpdasenidichigreimient eesdss aophedphblipenbijayer,
hus a | eader sequence_may cause  at I%gst 10% .20%..

B0icaly409% aot soygusiiply i | SpdoplasTrie JELRYYETL O 7eRkaryOtic

referably, at, | east 809 f.er . I 0
BB B o WPt arns FRbfoigbG R dPinlishl 18Rk
tdif38dy B8YetafRatwitlghahercahfivesabs kieasdll 99%callyt bet not
ture protein produced by the cell to be 20 secreted

Exrcbumivdiy, within tiBeendspilasmiofreticutamy rieolgblappaptisd @acReim
a cell~can b determned, for, exanpl b rovyy di.ng a
DeatomecPT DAL PR P TBRAC SSGHATE HEpL el 1t0 the
ri he ;a f, ~1h - pr i T
R
YdrhPerR6y tora viey et wilppdptiale withouptigkecesion pre sequence,
intracellularly. 25 A preferred secretion | eader ,
i eeqesen ool thap pelypeptidenio henwecemien Eropetici insbeelt m which
I evel s, of ,secretion en the host .cell..i t
1 &b P Slehar eyt Seor el HaolF bR 3 RadfiShupe
@ﬁfﬁ@%&&&eefw&ré@ HhElyROpIRERIthEE: £ 1ALAsyRREEe WilSiot.
cel I can be determ ned, for exanple, by nethods such
Hewthas ethseprasaht iinverBdnt entxaipices chhetmowiandes 28heraAN

2007 WD 2004/ 009819 _PCT/ 03/.003273 di .

ilreat iepder aﬁﬂu@@cq%e\aéﬁh@@%%)eéﬁﬁgaw ﬁ@ftAq%é&rgié'%ég?%PS a
; . g ‘ I _

%g(gelrﬁg’%%%%tc%%%ﬂezalﬁéé\zéﬁeﬁeoﬁ‘tclsec’?eot%’g% gﬁ: hg% %Ijr ot é’?ﬁ’mcaﬂy

£OBRF b8YNG A6 OprklAbll eatiart 8EQUaREE prdferablydgricha 90%,
deternmine 5 whether a %gven sequence (the "test .
segueerearyierablutt kasio? Behyehmor piejeably at least 98%, most

preferably at least 99% of the mature protein produced by the cell to be
secreted from the cell. Secretion of a mature polypeptide from a cell can be
determined, for example, by providing a host cell with appropriate DNA
constructs and measuring the amount of the mature protein (for example,

human albumin) that is secreted, compared with any mature protein that is

produced intracellularly.

A preferred secretion leader sequence will provide for the above mentioned |
levels of secretion when the host cell is a yeast cell (eg. Saccharomyces
cerevisiae or Pichia pastoris). Secretion of a mature polypeptide from a yeast

host cell can be determined, for example, by methods such as those set out-in

the examples below.

i4




| evel of secretion, a first protocol nmay be used in '23 JAN 2007

which a "starter' plasmd, typically a yeast
di si ntegration vector of the type described in EP O

wo286/0832¢ having the LEU2 gene and a pol yneciremzbdamoz27s

10

15

20

25

encoding rHA with a nodified |eader sequence as
defined by SEQ ID NO 26 operably linked to functional

i 0 yeast regulatory regions, such as a PRBI pronoter
anh oAl ARl -85 dH QAU medRirdEBE EbROEBE HRWevESof secretion
nmodi fied fo I nclude a pol ynucleoti de séquence t hat
erfcogeseit kempeisingsetpatlvedern seqpéraeaodhe devebqlisvaktm of 2
regi on of the |eader s % ence, thereby t rovi.de a.
tREQL | CREIEInEAS gontrlse aﬁntsF‘B’rePc?'he WREitP; defermine

) o ] i a o
JEAREEL 5B G B0 BB RSN SRRy 4 given
devedvif Se@etis, Feﬁﬁﬂbﬁtﬁ&cﬂ intay( b Oswihinevhizh,a ‘st@i63, pREALd,
Nat|. Acad. Sci. USA, 75(4), 1929-33; Mead et al
togieallnelcast disintegranien vectonsf the e deserhed mBPILR6 122,

W55 (he T bl By Ve b Bl St e
gébfd%f E&f,l@ﬁceAf?%efﬁﬁldl@ %QQM@Q@bpeﬁBW1Wﬁnﬂibﬁl

.002% (W v) 20 leuci'ne, until col oni es appear. The
gehame@Ratarercogstsethchasad® Bi prdtater thdbn APE 1 ltetminatut

Hi I..e.. AH22 His+ (I.eu2, | b | at t
BN s bl i BRtEddonne o 0B el 09 Sistien that

RS PRIl P BB 1 O e
codhee, 2)herstid iBMYByidigas epl alendd. AR Hrg+cbhiedl?, the

25 cans) isolates will growon plate |I and plate 2,
pomodifidd ‘sletterjrmewnoid gpicadias 3he leder segvendsodesciibed in WO

D e
£ f gr.od i Rl 7 ARdi V<. i
1208 A4 gt g e, (ko o, B g1

cant &aneng2@3p {10y High venasted( BVNEd ands itee taat.edAaHIS4

30C unt |, ll?ra]%r own 30 sufficiently for further apalysis.
TTVEHARE frelitsd) of AT Hewlaiisd: pénlnicgh beibfamadby shlinrng

7- / 0 i o
PP Fion) dfen SSRE SR O Pl ERE dhdns ovip
teudR@l umiladdonies appear. The colonies are tested to confirm that that
are Leu- and His+ ( i.e. AH22 His+ (leu2, canl)) by plating onto BMMD
agar, supplemented with 0.002% (w/v) leucine (plate 1), BMMD agar,

- supplemented with 0.002% (w/v) leucine and, supplemented with 0.002%

(w/v) histidine (plate 2), and BMMD agar (plate 3). AH22 Hist+ (leu2,
canl) isolates will grow on plate 1 and plate 2, but will not grow on plate 3.
The test host is fransformed to leucine prototrophy with the test and control k
plasmids. Transformants are patched out onto Buffered Minimal Medium
(BMM, described by Kerry-Williams, S.M. ef al. (1998) Yeast 14, 161-169)
containing 2% (w/v) glucose (BMMD) and incubated at 30°C until grown

sufficiently for further analysis. Transformants are cultivated in high cell
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usi ng control paraneters as described for the 23 JAN 2007

fed-batch procedure in WO 96/37515: upon conpl eti on

of the feed phase of the fed-batch culture procedure,
wo@fgoods1d he cul ture volune is renoved from PO®GB2003/003273

fermenter vessel. 5 Batch nediumis added to the

(%ﬁﬁf}% gewgnt%{}%% \é?églf?iﬁg Qf atfie SCHIHPR codifR] B AhRidRGn RiHd

prio Initiation of feed addition,
wdRignebrize %afﬁeﬂét&tm andbscipgd 6br {har fddiatels prhesdwichad W@
WO 96/ 375

5. The procedure_of fill dr aw, can, be
9|6é137éé6'edpf>@rccampiafgq’n i 18 ﬁ@masew@aq 3@.-%##?& RN
al bum n_product i i t 1
repsriton PR TSt it oS s By BE oA BN R4 BRACS vesecl
éﬁﬁdf CANRIMNYisdensid amahs reffaiBRS- RAGEvelumec eff| thir eslture
0

e culture. Yp/s represents the ratio of human
 (alabuainingppteenivel) (pripr tpahe gnidisiion of fepd séddivnedsing e
culture during fernentation. A der; ce
o BTG oR O] RESPIESs AETGAAE 1O S0 it el BEcedr
f s 10S r.et han. ' ' ure
Bl 59557 oB Tep Bt B LRl R A e e
139%n ABYibRLAIn6D%y 1% oB0be tAAsforhafYcoftbdipg tost and

120% 130% 14D% 150% 160%  170% .180% 190% _ 2009
cgmggz plgmgdg/ ar@%gﬂf@seg%%g&ca@%@% dgqﬁg?em@%’gﬁyg %E%%ﬁ/%ég%%f
c2 it BB, FonsPRsOUE 0T b AW, BiggEe
AR9 T A0%r (8020 a R0 Ok DR hirBleEmhagidihe | evel

ectretion obtained by the first control when the
test and first control transformants are cultured for
conparabl e I engths of ti i

ime with conparabl e fernmenter
&ﬁ@ﬁdﬁgﬁﬁ%@m@n@wﬁ&%%ﬁ?@éﬁaﬁﬂ SuHIEHE S EUFE RGTD OF
SRt o Ao BV A 5 T Ul A B iR, that

160045t 6502070 0%, 1480905006, H03670%0B0Ys, DO%Y) 10085, flil0SE,
control. I't is particularly preferred that a |eader
1268 6R0%, 2486y MG, 16%.HE0Rr.dSeM. 1%RVeRlEn 2184n 2207,

3B, 48Rl 2D roalC e ot R0 hne
5 S 198 St el g, s
A50%, 460%, 470%, 480%, 490% or 500% higher than the level of secretion
obtained by the first control when the test and first control transformants are
cultured for comparable lengths of time with comparable fermenter
configurations. Thus a leader sequence according to the present invention
may demonstrate a levei of secretion that 1s up to 400%, 450%, 500%, 550%,
600%, 650%, 700%, 750%, or more higher than the first control. It is
particularly preferred that a leader sequence according to the present invention K

can obtain a level of secretion at least 400%, such as 408%, or at least 440%,

such as 442%, higher than the level of secretion obtained by the first control.

16




As an alternative to the first protocol, a second 23 JAN 2007

prot ocol nay be used to determ ne whether a given
sequence (the "test sequence") is able to achieve a

wogememsieevel of secretion. The second pr ot oBOI/GB2003/003273

10

15

essenti aI ly the sane as the first protocol. However,

e SRR 0 e RS e S SopoP e B e,
Baeﬁ«i@n%@uﬁdﬂer Y z@élﬂ‘saqzd&ﬁ& wﬁ € el yaueled) imise@uemeee

defined by SEQ ich also encodes a | eader
sagitraniceelhelviavgeticne Bhe Aecoadi mo@eqh@n@éem@,bfr ﬂwewmm as

Hoi0%t B48Ea Loget Tl pPRUSLRR PGS SURRE it
RY e?%@dﬂaﬁa@e%f pe %ﬂ_cé S8EENH Pifcesbaskter m! m@ th®

I'ncl'ude a pol ynucl eoti de sequénce that encodes the
bhstid keghe potyriuslcptide scqpfenan defipsd/ay 8RO HediOrR22ofvHitke
| eader sequence of the, secaond startey pl asm'gl. AE %
slee enerdsaAtlsasicr seenEmADHRS FasPIaBesRY SHIAPR% desETiagdi ™y

st
I TE 06 B0 o ST ARHr L udeling (3t Y Tae0R
Etﬁﬁeﬁs" ﬁlﬁﬁmﬁﬁ Ot BCRkt 9%@@“& iptediRdd 15y mbdfhhghhe ekbond

density fernentation according to a fed-batc
prdeeplasaid *m mcludsdd @ni}aamdluus cngeqmm:ﬁ: dhatpracades drestest

descri bed 96/ 375 sed as

SHeRERon BUP DS ATac ARt Lo Gh dhE dearR geaet A the
§8ag ?{arfepﬁlgg&b@n 18y 52k @Bl §1\éel,lmrﬂ difieQ sSEHLLhARy
as erm p S as measure above second
plhﬁhf&:@! usedt hitramﬁo@ﬁaﬂtﬁasmpﬁ%mﬁ%%ﬂ%&%ﬁ%d tomirol

8% 9% 10% 11% 12% 13% _ 14% . 15% _16% 17% 18%  19%
plesBoan: preerredirarlesmibadabere &t thsdipipiomnrol apd &Pi’f@@’f%%/

th t he test d
S e b et S5 R (SRl R B8 i e
ﬁe&ﬁﬂ%ﬁ&ﬁfg@@fﬁ lardnesismnt eesotbea nfvowe 7 o . Y hus

a | eader sequence according to the present invention
mayssedavastribedalzovieevel of secretion that is up to
20% 30% 40% 50% 60% | 70% 80% 90% 100% or

nor e hi gher than the second control. It is
l:
T R N S i A R PR

akresion) &f cﬂdﬂeﬁnﬁhed By Smeisatedasy 6t atore atedighptotdily
B o st 1%, 2%, 3%, 4%, S%. 6%. 7%, 8%, 9%. 10%, 11%. 12%, 13%,

14%, 15%, 16%, 17%, 18%, 19% or 20% higher than the level of secretion
obtained by the second control when the test and second control transformants
are cultured for comparable lengths of time with comparable fermemnter
configurations. Thus a leader sequence according to the present mmvention
may demonstrate a level of secretion that is up to 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 100% or more higher than the second control. It is
particnlarly preferred that a leader sequence according to the present invention

can obtain a level of secretion at least 5%, such as 6%, or at least 10%, such as

17




2 $ JAN 2007 WD 2004/009819 PCT/ GB2003/ 003273 12% 28 JAN 2007

13% 14% 15% or 16% hi gher than the | evel of
secretion obtained by the second control. In one

woehlpdisient , a | eader sequence accordi ng topth&sBBHENY3

10

20

25

'sequénce. Gbl\meﬁahaﬂieoh wa@ne

invention will s obtain a |Ievel of secretion as

Ao e oot BE 1T Figafb o N ELo SRRt o]

S},f&f&eﬁdbmtl on will obtain a |evel of secretion as

I ned above in respect of the second protocol. 1In a
particularly preferred enbodi nent, a Ieader sequence
according to the resent |nveq%|on obt a
1B \peP cBOdEReIEd AIHSCAICR @ECORBBG & Rre%e&éé%"ea%wn gl

%%% naﬁ&eﬁ b §é@2ﬂ aﬁﬁ%ﬁgéz’d RIRE9E 9 Cfﬁeot%?'ﬂ{f@’gﬂt §?&0001 In

e| ns rrom I omass and-secre ot el ns

|aﬁoih€ﬁerﬁbld>d1ﬂfeﬁt a |&ddpesdaatedatace@tinpao &napyrsad n’memdn will
Gel perneation high pressure |iquid chromatography.

Dbtadn a rlmvé of enpeation astdeSns] PAGE i8 refReetkefithe sccond protocol.

L mmuno r anmount .of the de :
5%@% o3t PERIGHSE PR Sibet roesr S*ERc AGEGRE 1P 4G
t'ﬁﬁ@e tf%n B ARARE q’ev%%f’%cféfhoh %@ deBRiF fdvp 'iﬁe%bébt of
nor ma |se to the amount of biomass as known by
bbﬂsthaﬁkstlah&dwmd@b@oaﬂs. 20 Usually it is preferable
if the | eader sequence is derived fromthe immture
version of the mature protein to which it is, is

SASTER Syl 05w i B i S

use

£8%af DI RAAISiddDyt he nat ur aI l'y occurring al bum n
secretlon pre 25 sequence, Fro sequence or pre-pro
1

| be d eed mﬁwhy'h h
alte natl V. e eri a source other than that
of t S&FP@SBM?@%J%% $ JAN 2007

Rocket immunoelectrophoresis
The amount of the desired protein, secreted and intracellular, can be quantified
relative to a standard curve of the desired protein and normalised to the

amount of biomass as known by those skilled in the art.

Usually it is preferable if the leader sequence is derived from the immature

version of the mature protein to which 1t is, or is intended to be, attached.

Thus, for example, where the mature protein is albumin, it is preferred to
use sequences comprising the naturally occurring albumin secretion pfe
sequence, oI pro sequence or pre-pro sequence. However, the leader
seqﬁence inay alternatively be derived from a source other than that of the k

mature protein.

18




WO 2004/ 009819 PCT/ GB2003/ 003273 Thus in one preferregls jay 2007

enbodi nent, the | eader sequence of a pol ypeptide of
the first aspect of the present invention conprises a

woSBfedshon pre sequence derived from an al bomids2003/005273

1

15

20

25

secretion pre sequence, or variant thereof. 5 A
~variant" of. an,al bum n_pr eguence, as _Msed;ahov
T7E P b, pife iy Bp il G SRARE ki h 2 B0 BBy of
Y BrsPashdct 8Nshe Sebgit ihafioptcolpeRes detdeaen Bye séduence
X2, X3, X4 or X5 above, there have been am no acid
desesd fromsgn alblirein seesstiongrre sehstiee, o venagt thenehér
conservative (as described above) or non-conservative,
provi ded that such changes still allow the peptide to

%C‘tva?%n?’. & 4n ﬁﬁ&ﬂﬁ:{@%-se&ﬁeﬂ%&e{s sg? lﬂ??}"é ré%g{ 1Y a1pin

an al pumn pre sequence has,” ot an t resi dues

- pef dcaeendaswide Xt aho vemoad postiksts, theathah @agiosd defined by

| east 4, preferably _at |east 5, nnre_gteferabl at
Kea¥t, %s gy epihaiediay Ibgem fmnoayid msepfyns, fglpiaons,
refer.ably at,l|least 8, . prefe at | 9 ..
P ST Bt i Qoo Brak SBRLEI Aoty B pofTBhagvative
A RAHEINL B RIS SRMERCaill AR% thhehiedAblayt dsheprlbyiie, Pre
Sequence of Figure 1. Even nore preferably, where the
secretion pre sequence is derived froman al bumn
ecretion pre, sgquence, . a pol ypeptide agccording to the
Prefeablys gecrariant 6F AnabBIaR é%? SEAVEIES 5. ribeN fhanne
_ ¢ o S Ty .
£E3intd B 2B aBhI A as 2 o feata on om0ty
aNicAg RAChof: @eferbhose 10886 06 motd %ﬁ'ﬁbfhﬂﬁﬂ &t MeHsb &l ivag
Is such that the -1 residue is the C termnal amno
morelprsferab ahdaaist/a mesprifarabbiaidedsvf igngicob amerrecidnid
where .. X1, X2, X3, X4 and X5 are am no aci,ds .as .
ePRREl 557 Ens bR e i RO e Bt S Berith ey
BaRerdng Jreiapeli ed to the sequence of the human
al bum n secretion pre sequence (as disclosed, for \
exanple in WD 90/01063), the followng is obtained: 19
2 3 JAN 20Q7

Even more preferably, where the secrstion pre sequence is derived from an
albumin secretion pre sequence, a polypeptide according to the first aspect

of the present mvention has X; X, X3 X, and X at positions -20, -19, -18, -

17 and -16, respectively, in place of the naturally occurring amino acids at

those positions, wherein the numbering is such that the -1 residue is the C-
terminal amino acid of the native albumin secretion pro sequence and where

Xy, X3 X3, X4 and X5 are amino acids as defined above
For example, when the above mentioned numbering is applied to the

sequence of the human albumin secretion pre-sequence (as disclosed, for

example in WO 90/01063), the following is obtained:

19
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WD 2004/ 009819 PCT/ GB2003/ 003273 N - Met Lys Trp Val 23 JAN 2007

Ser Phe Ile Ser Leu Leu -24 -23 -22 -21 -20 -19 -18
-17 -16 -15 Phe Lea Phe Ser Ser Ala Tyr Ser - C5 -14
wo2b@yoodeds - 11 -10 -9 -8 -7 In a particul arl ypprefsereds273
enbodi nent the secretion pre' sequence used is derived
om ue 0 he mag, al i n cretion e
g\j(;q'uefr\}%z. Sﬁgs Tﬂlﬁxﬁ ;Voatlr1 e%gﬁpl gl,let Egg]XI %E penetuapéL’%‘tr'ﬁ de
may berd used atopts-Nterag naljo endg di-ngctlygor -15
indirectly, to the CGtermnal end of the follow ng
sequence SEQ ID NO 8 - . N Met-Lys-Trp-Val-C 15 SEQ

I D No a nservati yvely bst.it ut vari ant

t her e%ﬁ? sl ;P%GN r§€¥-(§%/ 1115 - Bhel Tr @Tyr)-
(1l e/ Lgu/ Vak/ Al_ad Met)r C _@2P SEQ I DgNo. .33 Additionally
or alternatively it may be fused at its Cterm nal

end, directly or indirectly, to the N-term nal end of
at | east one of the foll ow ngb sequences _, 25
q-

R petppidanty protpracdsembadinnoRt AhapecTaden erey seqsEnronNsed is

Ak 0330 Sl /oH P i 555 B s6toh B Sence.
PCT/ GB2003/ 003273

N-(I1e/Leu/Val/Al a/Met)-(Phe/ Trp/ Tyr)-(Ile/Leu/V
ThviAl far Betiple, the X;-X; pentapeptide may be fused at its N-terminal

(L Tepl Tye) s Sor) Thel Gyl TYe A ) Ser Thvd @ v Tt A

JEARMEE L- (Phel Ti p/ Tyr) -(Ser/Thr/Qy/ Tyr/Ala)-C

N-Met-Lys-Trp-Val-C

SEQID No 8
or a conservatively substituted variant thereof, namely -
N-Met-(Lys/Arg/His)-(Phe/Trp/Tyr)-
(Tle/Leu/Val/Ala/Met)-C
SEQ ID No. 33

Additionally or alternatively it may be fused at its C-terminal end, directly
or indirectly, to the N-terminal end of at least one of the following

sequences —
N-Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-C K

SEQ ID No 9

or a conservatively substituted variant thereof, namely -

20




SEQ ID No. 10 5 or 23 JAN 20

N- Leu- Phe- Lou- Phe- Ser - Ser - Al a- Tyr - Ser - Ar g- Ser - Leu- Asp-
Lys-Arg-C SEQ ID No 11 or

woNk@MesiDhe- Leu- Phe- Ser - Ser - Al a- Tyr - Ser - Ar g- &¥c¥abosiabers

10

15

20

25

30

Arg-Arg-C 10 SEQ ID No. 30 The sequence given in SEQ

nat or SRR o I RO bR RE L AT A Ra8 Y ' sio

| D No e[S RSy O st ey Pyt Appaci ds

of one of t princi pal” fused | eader "15 sequences
of WO(BLEAOGY Adaifet)-OPhdiErpd Bge- (S SEGGHBINIAIZRC SEQ
IDNo. 9 is fused to the final six am no ids of_ the
natural human al bum n pro sequence. Prefer ﬁ&Q)' 10
each case, X is F, XXisl, X3isV, X4is Sor T and
is L 20 1In a preferred enbodi nent, the
pent}apRpLPitel hePheiSef Sat-Alld-TyNSteraESat-1ea-ARe Lys-Arg-C
C-term nal of sequence of SEQID NO 8 or a
conservatively substituted variant thereof SE&YIPNe 11
fused at its Gtermnal to the Nterm nal of the
Lquence of SEQ ID NO 9, a conservatively substituted

var han it EE&I-Phé?eég&Aﬁ-ﬁ%séﬁm ForvaAbnd Aeseby ¢
to form for exanple, one of the ~19l1ow ng sequéncés
N- Met - Lys- Tr p- Val - X3- X2- X3- X4- X5- SEQ ID No. 30

Leu- Phe- Leu- Phe- Ser-Ser-Al a-Tyr-Ser-C 30 SEQ | DNol12
21 23 JAN 2907 WD 2004/009519 PCT/ GB2003/003273 or

N%tggu#%? %@?\1@ gE%ﬂ B} (k% feéf}és&fs (the ahksHhYaLGAY aldetr
the natural human albumin pre sequence. In the case of SEQ 1D No 11, this
is fused to the final six amino acids of one of the two principal fused leader
sequences of WO 90/01063 and, in the case of SEQ ID No. 30, SEQ ID No.

9 is fused to the fwal six amino acids of the natural human albumin pro

sequence.
Preferably, i each case, X!is F, X*is], X3 is V,X'isSorTand X is L.

In a preferred embodiment, the pentapeptide is fused at its N-terminal to the
C-terminal of sequence of SEQ ID NO § or a conservatively substifuted
variant thereof and is fused at its C-terminal to the N-terminal of the
sequence of SEQ ID NO 9, a conservatively substituted variant thereof,
SEQ ID No. 10, 11 or 30, thereby to form, for example, one of the

folldwing sequernces — k

N—Met—Lys-Trp-VaI-Xl "X'_J_-Xg -X4*'X5-
Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-C
SEQ ID No 12

21
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(I'le/Leu/ Val / Al a/ Met) - (Phe/ Trp/ Tyr)-(Ser/ Thr/ d y/ Tyr/f\3 JAN 2807

| a) -

(Ser/ Thr/ Ayl Tyr/ Al a)-(llel/Leul/Val/Al a/ Wl et)-(Phel/ Trp
wol2804hospe (Ser/ Thr/ A y/ Tyr/ Ala)-C SEQ | D No #81/GBR003/603273

N- Met - Lys- Tr p- Val - X1- X2- X3- X4- X5-

Leu- Phe- Leu- Phe- Ser - Ser - Al a- Tyr - Ser - Ar g- Ser - Leu- Asp- Ly

0§-Arg--C 10 SEQ ID No 14

M{%ﬂf T\(f@;ﬁg{éi@{ger %321 i &V al/Ala/Met)- (Phye/’fljp/TyT)

Leu r-Ser-Arg-G
al - Phi@le/TAngy a&t‘@}aﬂ&/leﬁli’@hbﬂrpﬂ’ y3)L(Se:t/3“ 07 T2} 7S] ym/Mﬁ)—XS are

as defined above, onserv iV

Var | e Tarahaer Al Qe en R AAE R ey
preferred enbodl cretion pre
sequence, the 20 sequencéﬁgpkg%b D NO 28

N- Met - Lys- Trp-Val - Phe-1le-V al -S SEQ ID No 13

er-11e-Leu-Phe-Leu-Phe-Ser-Ser-Ala- Tyr-Ser-C SEQ ID
oo 28 25 i.e. the pre sequence is derived fromthe

e oo o S\ ASBRL Sk 20018, e geauence:
RIS P S TS 00 o gare T RACSE

PCT/ GB2003/ 003273 As is apparent from abov8E{RID No 14
secretion pre sequence as defined above, such as the
sequences of SEQ ID Nos 12 or 28, may be conbined with

secretion uences f yncgi onal pre-pro
secretion sea\?yﬁ%g{g f& X%PXT%WX KK
Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-Arg-Gly-Val-Phe-Arg-Arg-C
SE¢ ID No 31

wherein X;-X; are as defined above, or a conservatively substituted variant

thereof, as defined above.

An especially preferred embodiment has, as the secretion pre sequence, the

sequence of SEQ ID NO 28 -

N-Met-Lys-Trp-Val-Phe-Tle-Val-Ser-Ile-Leu-Phe-Leu-Phe-Ser-Ser-Ala-
Tyr-Ser-C
SEQ ID No 28

i.e. the pre sequence is derived from the human serum albumin secretion pre k

sequence, X; X X3 X4 and X; are at positions -20, -19, -18, -17 and -16,
and X; X, X3 Xsand X are as defined by SEQ 1D No.7.

22
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preferred enmbodiment, a pre sequence notif is fused byg jan 2007

a peptide bond at |ts 5 CGtermnal end to the
N-term nal amino acid of a secretion pro sequence

wonmbd/dossid hereby to forma pre-pro sequence mattidB20431003273

may be preferable to use a pro sequence derived from

IAE‘?S {a;gﬁzg&ﬂrf?oﬁ{ ) é%fcrét%ﬁ d%neé 9§ eemd)abcyw &Heh
sequenceé i s, |s |n ended

ad thacheetnckd offBEQd]ENObGIZ @, m@ﬁbeeedmbms@ Wlﬁe sqretion

sequence that is assocjated in nature with the 1o

W@Wﬁiﬂfé@ﬁ (P efosmg dEHEON8l PEeHFe SEGHEACEIUSRCHRr ¢ In 2

greﬁerre eénlfo Hmeﬁf; # ggé Q%q%gflcé %%ﬂ? Is quédelg}e 4 %gﬁ%d%ﬁgﬂad B %

erm nus

- Qabfmiahl efdkd A Homirial @miBackid 5f hy&cfb‘tloﬂ\r o déquence

Typically the secretion pro sequence notif is an
miokifirtherebe ty mm@rpfo SQ@Téﬁll@ﬂ@eOttfr It/mmﬁtpr@ﬁ@eﬂd@ﬁo use

such a var| di basi c i
2 BT RS A Vﬁ»&'ﬁ b byt veceot ab Bl i AR to
ARG D L dePORIEA R, oyeqaténne@twmaehéwnk%a also be

secretion pro sequence, i.e. having the 20 sequence
Prefirabld ty- el ﬂlBhﬁoAssyluénee ﬂla(brls vagpocaated tihewatafe with the
another preferred enbodi nent the pro sequence
wunpifisd Pre pRUSRRPUANE BI OICUHBRCE, \%Biﬂé thyrepln iomp mnplated
ye st MFa- 1 secretion pro sequence, i.e. N Ser-Leu-
A8P¥Lys- Arg- C or vari ant thereof as defined for the

al bum n pro sequence. 25 In conparison with the
correspondi ng parts of the | eader defined in WO
PRfO40§3tharpdo smehmmamﬁrﬁt nts| (edateripusainpofiypasiotyiateot

of theﬁﬁresent i nventi on has at | east four am no
ing aciinbeSeRaer Y Bet®0Phe or Trp or -~ Tyr;
Phe-191l e or Lou or Val or Ala or Met; Il e-18Leu or

Val or Ala or Met; and Leu-1611e or VaI or Ala or

TaticalWh eiee sédﬂ@hdipﬁaﬁi Ise@ldﬂeal’moiﬁf'@d antadkimgn 3ecidien pro
first-named nmutation as an exanpl e, the serine residue
seugnssi o1 Bariang Gherpaf, such aNvaneT Inpipdign e ddwsts pair of

REPar Roftsn Tebearfy SSpRiTa i BB, S 1 ier
positions, usually a human a]bumm secretion pro sequence, i.e. having the
sequence N-Arg-Gly-Val-Phe-Arg-Arg-C or variant thereof. In another
preferred embodiment the pro sequence comprises the sequence of the
whole or part of the yeast MFa-1 secretion pro sequence, i.e. N-Ser-Leu-

Asp-Lys-Arg-C or variant thereof as defined for the albumin pro sequence.

In comparison with the corresponding parts of the ieader defined in WO
00/01063 and the human albumin leader, a polypeptide of the present
invention has at least four amino acid changes namely Ser-20Phe or Trp or
Tyr; Phe-19Tle or Leu or Val or Ala or Met; Ile-18Leu or Val or Ala or Met;
and Leu-161le or Val or Ala or Met, where the notation means that, taking

the first-named mutation as an example, the serine residue at position -20
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be secret ed using the | eader sequence) is changed to §3 JAN 2007

phenyl al anine residue. This is exenplified in Fig.
5 One preferred pre-pro sequence conprises the

wosstiesnde: MW VF | VSI LFLFSSAYSRY' Y2Y3Y4Ys patrarsaias/oW3273

is Gy or Ser, Y2 is Val or Lou, Y3 is Phe or Asp, Y4
& \ﬁ +bSniAGE 0P thelMturd Proacipribbeisrted

(enbég‘%rsreqﬁfn&%ﬂaﬁ%g] © llsﬂé Val and Y3 |§rPhe In .

mnesdeed wief ehé aelamm«mmeﬁ iv chapgebrto yophanidaniasd

Y3 is Asp. 15 T ypically Y4 is Arg and Y5 is Arg.

1afithes. n’éhnsv@wmnhﬁeéhﬁ efcrred if Y4 is Lys and Y5 is

Arg. Another preferred alternative is where Y4 is Lys

and Y5 is Lys. Y4 may al so be Arg where Y5 is Lys. An
PEGEE VP! %5@61ﬁﬂc@ﬁ@ﬁ§Mﬂ%nhehﬂmﬁmas the secretion

(glﬁeg&o s%%e ce, C[20 t he sequence of SEQ I D NO 32

N- Met - Lys- Tr p- Val - Phe-11e-V

?Il'ly; N glL\/%e @ﬁ%@ﬁ%sfﬁ“i@‘ﬁ@% DNo32 A

second aspect of the invention provides an isolated
pol ynucl eot i de haV|ng a sequence that encodes the
WRbkd ¥5 06l aeSebY tind/ A ior tua¥pécPhopr e, Y 1s Arg or
|nvent|g 0 24 2 3 JAN 2007 WD 2004/ 009819

@3%@@82%@-As used herein, the term"isol ated"
i ncl udes the neaning that the polynucleotide, where
it is a DNA nolecule, is in isolation fromat |east

i 5re§%fr o4 BEbGRERADSONE @1y, Wi iV iltandsY hit Bhal Tyarfcdierd

ere It is an RNA _nol ecul e |S|n|solat|on
ﬁﬂefﬁnedmmbdd&nentcﬁéll i Sen, Vihisdeuiandi%’ Bdvsgr al | y
transcribed. 5 In other words, the polynucleotide is
not -cl al rred inaformin whi ch it has previousl
%SLys

iﬁ@g@ lfg &% LR DALY @itk AdSelyat RODOBEIEETY
and Y’ is Arcr Another preferred alternative is where Y*is Lys and Y° is

Lys. Y* may also be Arg where Y is Lys.

An especzally preferred embodiment has, as the sscr etion prepro sequence,

the sequence of SEQ ID NO 32

N»Mct—Lys~Trp—Val-Phe—He-Vai—Ser-I]e-Leu—Phe-Leu~Phe-Ser-Ser—Ala—
Tyr-Ser-Arg-Ser-Leu-Asp-Lys-Arg-C

SEQ ID No 32

A second aspect of the invention provides an isolated polynucleotide having

a sequence that encodes the motif as defined by the first aspect of the

invention.
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second aspect of the invention includes a .23JAN

pol ynucl eoti de that has been cloned into a bacterial
or fiingal vector, such as a plasmd, or into a viral

wormet@psiosuch as a bacteri ophage. Pref er ablpgTseRA003/003273

clones are in isolation fromclones 1 o constituting
KP4 | Rheky B 10 Telayant GORARDSBICMeIRG,] IRk
am no aci d sequence can be reverse translated”into a

PNAnusleqiids) ehetisit igr DA dedentr &t e istlaidattomge Aedst tost

code (Fig.2) in which nbst amno acids are encoded by

wbike ehramoseiae opi Rikeh dotsig@rralby spymdimdrghess inp ag, REA

L B B e PR P O P et
G el WS IAT vl dIRo e is 3ot CRiNned W SEMA TR WP Bis
TCN.ACN) - (ATH or ° CTN GTN GCN/ ATG) - 3' - SEQ | DNo15

whemensly @isted, anch 4s B naturge Abes atpedynycicendastondiag to He
pol ynucl eptjde. 25 sequence, rather tha e actu
e A eSf b OF ietudt AR e nobiny el o thebibos S
o, a%%c:{eﬂhm— & YectbtS6h & a pagRiCH) intPa %EW%C’EOI spch
pol ynucl eoti de “sequences at either end or both ehds,
and bhesrdiphags, Rrefdrabdyl shtlarcknas areefi iipeldtiom fForg. cl@nes
30 Using the same conversi on procedure the DNA
serpiiang:a D8 maryaN thotslevayishyopasmems19

PCTI GB2003/ 003273 5' - TTY- ATH GTN- (TCN or AGY) - ATH 3'
SEQID No 16 5 would be deduced to encode the

mak VIReR! i8nofacREQeiiRnde chn bé) rbdse a8Asafeddinio a DNA
pol ynucl eoti de sequence conprising a sequence that

empenesusing deudagehyratcetemdart gemeticurmle g Fog.2) m wiidthmast
human al bunmi n

: I,S can. be either the naturally
B 37 e sraw#ggééaa%éé?n QiR HITRSISOHE®
For example, a DNA sequence encoding the peptide defined as SEQ ID 1
would be deduced to be:

5'-(TTY/TGG/TAY)ATH/TTR or CIN/GTN/GCN/ATG)-(TTR or
CTN/GTN/GCN/ATG)(AGY or TCN/ACN)-(ATH or
CTN/GTN/GCN/ATG)-3’
SEQ ID No 15

where “ 3° ¥ and “ 5° 7 denote the orientation of the polynucicotide
sequence, rather than the actual termini; in other words, the polynucleotide
sequence may be joined (e.g. fused or ligated) to other polynucleotide
sequences at either end or both ends, and wherein Y, R, H and N are as

defined in Fig. 2,

Using the same conversion procedure the DNA sequence:

25
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i o al bum n gene sequence, or a conplenmentary DNA 23 JAN

sequence (cDNA) or a cDNA containing one or nore
introns. Further sequence nodifications may al so be

wo bwoskiced, for exanple into the codi ng regr@r2008/003273

desirable way to nodify the DNA encoding the is

pol ypeptide of the invention is to use the pol ynerase
chain reaction as disclosed by Saild et at (1988)

Sci ence 239:-3§%-ATH-GTNL(BCN ot oD-ABE-BDNA to be
enzymatically anplified is flanked by two o

ol i gonucl eotide prinmers which thensel ves SEZ%ﬂéT&)Iﬁ
incorporated into the anplified DNA. The said
specific priners may contain restriction endonucl ease
WRAGY EHRBA % RS RAhWPbIgPesiit JFSHE ED Nof. cl oni ng

I nto expression vectors using nmethods 'mown in the
art. The pol ynucl eoti de encodi ng a | eader sequence of

 Iayiengs oo BHIBPTBOR PEBLT e, CHITTRR ety et

egg%cgﬁitsr ! Cz%tﬁl%%)lérhc?cc?#ﬂ% nBhBIERbRID fsuBI'ﬂ Q BaAgh ialbumin, this

that = are well known in this art
AR hedga et ﬂtbeﬂatufhl oecutiét @ icbding | soquonde sech es tlee human
desirable to rmdl y the pol ynucl e i de that &opg
aftptroinegenalsbguAnge, ohpSORBCTBENADSY ﬁ%%ﬁné'rﬁt(F@ ora

Cﬁ{fl eved. by site-di rem%[%g 30 nut agenesi s or
Agen > ORG G 11°R M the natural cDNA sequence,
26 23 JAN 2007 WO 2004/ 009819 'PCT/ GB2003/ 003273 or

from assenbl i ng synthetic ol igonucl eoti des. Again,
Fkr beghnigueslifeaions ranydalsd Henintredyced, tfonsaample fTHo

fho acHEC BTy SeqUEHRBCCH) HE HaVGH: HhdRbe repatee e
%@ﬁ%ﬁ é’% Ran %&%oﬁr 15Ot ﬁE’%ﬁtﬁ% p'bgﬁné%%é/ %Hﬁhepiab@&l as

enco I nNg sone ressed protelns

cﬁe\z&@a Dﬁ@ﬁﬁl B GNSSE)\Selernod m 81817@191 ahpﬁm mﬂio@rtham
aci d is is called codon bias. In a IQ{red

tentdhmemtically amgdideddis aeﬁ@étbsbft“fph@qc ipepciqqEide
t and d t d d

Santaid sene e codt eaf e gdhgatd nf g ol o

GRPESA YRS 184y 86ntain restriction endonuclease recognition sites

which can be used for cloning inte expression vectors using methods known

n the art.

The polynucleotide encoding 2 leader sequence of the invention is most
conveniently made by chemical synthesis of an oligonucleotide, followed
by ligation to the other elements of the genetic construct, by methods that

are well known in this art and described in more detail below.

Where it is desirable to modify the polynucleotide that encodes mature
albumin, this may be most conveniently achieved by site-directed

mutagenesis or PCR mutagenesis, starting from the natural cDNA sequemnce,

26
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the standard genetic code can be reduced to the
preferred codons of yeast. (See Table 4 of Sharp and

woSieg1d991) Yeast 7, 657-678.) Advant ageowsiryzH2N3803273

list of preferred yeast codons is nodified by
e Rt S AR AR AR [hage? are
sxadypd & thihet eod ere inkingsesk IMbusequercdetahbadivng thi s

peptide in yeast may be deduced to be:
-(TTC/ TGH TAC) - (ATY/ TTG/ GTY/ GCT/ ATG)

1Y 0 20
@ﬁ@%@%@lﬂé ;?%ne Sl AL A olAkad winfiRe
gzﬁﬁ@ﬂaﬁ)l gndledR eclehiiie §@%’éﬁ(ﬂﬁ;eenooaﬁlg some highly
TTC- ATY- GTY- TCY- A Y-3' SEQ I No 18 \ would be

@P@H@ﬁ@@@ projeing rfevcew@emamc;ﬂnp resee otheds for g pepidder arotuof
B SRRt PSR e P
%%Qé‘t/ 9@%&@&?&?@%@3@% 32 éleae%eceneﬂgg%&p%dﬁg the

pepti de noti sequence of

phieferEH CABCESTIOT @RARTst SEganlidn Nf ch@de. In dskengcidily gefeetddc
code _given in Fig.2 or the preferred codon bias tables

anbedimsneof ibe S?%@ asper e dhy oyeniyen thsestandaré geaeliccesnion

) ure
S 8D T i S SRS S FO0 A PE A S
SRAHANO91 ) TEAt 7, BST-ETR) INAvhedusidant thli‘aoﬂle‘t%réféﬁeg%east
sequence.” The io ami no” aci d sequences whi ch can
woloveisteddifing by andbhios ef therrsparbgine wodon Ao d-3 dﬁlgkﬂe)
taken from but not limted to, polypeptides according
to the

Using the peptide sequence of SEQ ID No 1 as an example, the codon
biased DNA sequence encoding this peptide in veast may be deduced to be:

5 (TTC/TGG/TAC)-(ATY/TTG/GTY/GCT/ATG)-
(TTG/GTY/GCT/ATG)-(TCY/ACY)-ATY/GTY/GCT/ATG)-3
‘ SEQ ID No 17

Using the same conversion procedure the codon-biased degenerate DINA

sequence:

5-TTC-ATY-GTY-TCY-ATY-3’
SEQ ID No 18

would be deduced for the especially preferred polypeptide motif having the
sequence of SEQ ID No 7, although the most preferred codon-biased DNA

27
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first aspect of the invention. For exanple, the
sequence of a coding region for mature human al bum
can be derived in this way. EP 308 381 discloses a

wo%&trdo?fhéy yeast - codon- opti mi sed codi ng sequeriab@fec3z7s

human 1s al bumin. SEQ ID No. 20 herein is further such

sequence. Advantageously, ..wher ANAY Ae® No.
SPQEURE SRS IRER RpbReD %%@Péyrg g%ﬁlgesq cheepasE °
troduced at domai n and sub-domai n-boundari es,

i
7Iv?nst"hout perturbing the encoded am no acid sequence
(or the codon bi asSITEAFCGTCTSCAdEd). 20 The renai ni ng

DNA sequence redundanci es can be resol ved @ﬁ ﬁ;]ﬁo 34
nunber of occurrences of alternative codon ual 1 sed

for each amno acid wth redundant DNA sequences.
Advant ageousl y, DNA sequences representing possib]e
{tjgigg 5 IBhdtRNcd RS BiveatiarFigeque freprafardeo ambiasdiables
reduced "where possi ble by utilising theb.DNA.sequelﬂ-%&
#vatlphie for jheoiitanded 2B sy wepatarsdochsior. DigF SaY Ty R

€
bal ance of alJternative codans _fQr ' i i
hosomagrt RGeS Taan B8 - Bavarads hae a‘ﬂ“ﬁ;ﬁ’
Wit h | jchd ' 81 PHBuolest i dichineradel oldicA
E}?b‘%f%@%‘?ng%ﬁﬁ%eb cdgg?%)lwr{g&%ﬂgat%g ?ggond aspegt of tl’{gi
IrREnkiDRqaaredevhidh cdh becthyertnd itk PSR Sgataise 4y (s
one or nore other nucleotide sequences.at its ..
Bélodeen be keadoarobyisy 1@@%@2@8@’?@%&% fcggrdé%%trh%

' ends r .exanpl e agg NRode Teoi
Eoep et oo Rt alips ol g RPYHROTBNAIE, AR Sode eeion
Wi | o afles ifuaihy ambisn CaRt Bé nesive@sinf tiis waansEPi pi§ Gl
initration and termnation, and in_the transcrfi b%d
fiedoeR, 2 aartiilbo yoas-dodariongmsiade CPHRS t FAHENSR i1Bh human
initiation. (Hastings.et al. W 98/ , ; i d
B RGBS . S BRI HALYReR e oeR g n e B g
g,geseﬂjtg F:m’ﬁfn 100, donel #desn@ phghivd) uekeRtibeesites can be

H5r 151 nga Sequence tha%J IS a contiguous or non-

Gl SLE0HIS dbrdSinom D butadBNAire hawrianigs,av Hbewr peiogdg the
a

Bioid prinies iq EEREn AR &t HETILHES TG Rat SOFIN he
The remaining DNA sequence redundancies can be resolved and the
number of occurrences of alternative codons equalised for each amino acid
with redundant DNA sequences. Advantageously, DNA sequences
representing possible transcription terminator sequences can be removed or
reduced where possible by utilising the DNA sequence redundancy of the
degenerate codons. Finally the balance of alternative codons for amino
acids wifh redundant DNA sequences can be re-equalised but without (

conflicting with the previous modifications

A polynucleotide according to the second aspect of the invention can be

directly or indirectly fused to one or more other nucleotide sequences at its

28
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present invention, particularly wherein the desired 23 JAN 2007

protein is albumn, or a variant or fragnent thereof®
In this context, the term "heterol ogous protein"

Wd'%@m?gtl@at_ it is not the sane as the "desi pedicr2003/003273

protein", i.e. does not forma honodiner. 15
A i ngl t ' ' I .
A5 HEDP) b i RERPRLLRLS: Paellte Lhent) veflooon

bRt THA! MRdcredidiNbesS@URAE Riskidly aRer firitsinbiindifog
of RNA pol ynerase and transcription to occur) at its
Hangsnigtionnditietiot carst keminaggn) andrip degirensededsipgiptase

ot Bortpe sl P Bt g S AR oF A O [ e
?ﬁbl‘f&}%@z@ %ﬁh@@@g.}/ regions, usually transcription

egul atory-regions. By "operably linked" is neant
that the regulatory region is linked in such a way

-that_it is able to exert an effect on the, i
‘P%eﬂ@héif%%ﬂt JAVEHHIGT includes a

| at oF . . Dol v
apo ke b b ebd G Yiriea® BE b F solugiRR" 6P Rbo-
eXRIARSEE BibiGy 8f 8MINANhcbhigsehaetdlormeiprotien warettided
sequence w Il be known to those ski Tl E‘CPI n the art

Wi seqpmes shontlisy stisippeatide lenowding tecthediingt aspest efithe
enpl qyi ng:.. bacteri . Bacillus subtilis .
BB PR BROF (A TP eV oS PBYTC ari pamin, 85 o
0 (e} SHi i ] ]
A Rk R S S D09 V3B s Bhsuts™
REINGBA0 34 OB 23saneasd the(‘@lgsirGheedtaindnzy.cdses not form a
cerevisiae or Pichia pastoris) transformed with, for
by@AAPIMEr. yeast expression vectors; insect cell systens

transfornmed with, for exanple, viral expression
vectors (eg, baculovirus); plant cell systens

eanaing et Wl thudltidemapihe Erddaly & iRBebayifiked to a
expressSion vectors; animal” cell 5 s%stens, either in
penotgu{anuszpressicansyiénl eleorena dorgesse by keDapy sequence that

LRSS Al el e R IR SR
%%?EérVI&L i%g}geE g?kﬂla&)rﬁ%&ﬁﬁfcgﬁzéﬁcﬁs a$ PACHE S SURD @hsRition
termination sequences. Thus a polynucleotide may be operably linked 1o
one or more regulatory regions, usually transcription regulatory regions. By
“gperably linked” is meant that the regulatory region is linked in such a way
that it is able to exert an effect on the polynucleotide sequence. The choice
of which regulatory region to use will be partially dependant upon the

expected host (i.e. the intended expression system) and the selection of the

preferred sequence will be known to those skilled in the art

Many expression systems are known, including systems employing: bacteria
(eg. Bacillus subtilis or Escherichia coli) transformed with, for example,

recombinant bacteriophage, plasmid or cosmid DNA expression vectors;
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a Pichia species such as P. pastoris). to Accordingly
a third aspect of the present invention provides a
host cell transformed with a pol ynucl eoti de according

wolRuddisisecond aspect of the present invenbromszdbecs2rs

host cell can be either prokaryoti c or eukaryotiic.

Bacteri referr ost

RS R L R e e G B S e

&9 1§ %%%g g?éssﬁ%od'éclcd@ 6kt %éﬁ RostbR inansBHate ity 35

eukaryotic t cells include plants, fungi, yeast and

axdnmpt, cehl sexpmsabnr*aemtqrs (e titonkaveugie| plant eoH esystems
as those froma

A e RN AR 'Sla&tc?er&? s s SN C etk T R
%Xftet so?fm%%"%éﬁ'c ﬁ:@d’u‘aﬂ% e Ce?g%lﬁ@ﬁle?ﬁfpg IRRected with,

uman celTs’ i ncfP fro uman

tdrbseblipastddensahls bippasicihustashTae et belidy prefeaably a
transgénic cell of a mammal in 20 situ, and may thus
preast tradmeastprefofably g émechaneruy sRppRDEIch 4rS- erepEze or

roducti on of ansgeni.c individual. In the latter
Eg ”‘?qucéesﬁ?’l%ﬁ@% “??{3{) the individual is a
non- human mammal . Exenpl ary genera of bacterial hosts
include E.coli and Bacillus subtilis. 25 Exenplary
geaqtimgf, Pplland al;pmt ofithe | prekeens pevantibn girgtidss a host cell
pt eri dophytes (e ferns, clubnpsses, horsetalls
e¥ithea gaolwglepu%ff @gc%f@egn@sif&fewn drppsftgde the

B
Rbofdbrobly ThP e 3L oaF 3 Brlr POLIRRISEE ShBikhe,

BaSYRA OSSR PrefBited DEdl@sRRICNhosS Q:eEbLI Iﬁzaﬁdn&m@y i d&peasams
I nclude conifers (e.g. pines, larches, firs, spruces

amiate BErtEing 23 AR 2007 spwiEoDA1gHosznd ﬁm’iemé@@

r S) @Fy%%dlm?ﬁé ﬁ@%%d @g}l"q E;?es?ﬂgﬁq %ﬁé 8&% D ?r@ﬁiy
£ Ppﬁe & fIONOGAL # p%g HQUSaRfmaifhC OdK! %Q&f‘ QYSthBARom a

erabl'y"a cro Preferred nmonocotyl edonous
ploasy, $at B@;\kf ugl&:ep}agm pl\ghbaiffalﬁbm}t ,ehorsesar gthm”rﬂ?mﬁstmgted
oats, orchard_grass and 5_ot her Pooi deae. Preferre
anmel, yroadey on Frevep Sprable Supme) C@Eé Hf@g‘ﬁ‘%% lls from & human

fibroblastic cell line. Thus 2 host cell may be a transgemic cell of a mammal in

l’\

situ, and may thus be the result of a gene therapy approach or of the
production of a transgenic individual. In the latter case it is preferred that the

individual is a non-human mammal.

Exemplary genera of bacterial hosts include £.coli and Bacillus subtilis.

Exemplary genera of plant hosts include spermatophytes, pteridophytes
(e.g. ferns, clubmosses, horsetails), bryophytes (e.g. liverworts and mosses),
and algae. Typically the plant host cell will be derived from a multicellular
plant, usually a spermatophyte, such as 2 gymnosperm or an aﬁgiosperm.

Suitable gymmnosperms include conifers (e.g. pines, larches, firs, spruces and

30
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pot at o, sugar beet, cassava, cruciferous crops
(including oil seed rape), |inseed, tobacco,
sunflower, fibre crops such as cotton, and | egum nous

wOogdiss1such as peas, beans, especially soyFe&iB2603¢903273

al falfa. The host cell may thus be an autononous
&8hds), cé@%ds,e awPlafd e eI NIoRS ryRidaiyaRk i@ hobl @l ist e
or a’cel Intained in cell culture, or it may be a
el | ofi rensi angidspean, nuihidhceldayl dre ph annonosetBedfinggs y or
t he present .invention contenp| at he roduct.i on of
dipIy e dpnoRs Y@M BrehP: E{Ys? c %3@?@}%&’@0@&%{1?{? ous
Deriiap! hC 1y Rechdrd d
%@%q%g%%g%lgg’rvgﬁ%?’ t?‘afr?g:%b} ost ’smgﬁﬁn%{de’ As per gglr T us
fBerd Podidetd, gePredftted dicotglpdamus Stape planty dedude tomato,

Penicilliumand yeasts. Exenplary %enera of _}/eait
metatoe wpgabed, taesisEaySEGiferows redsplEEtiddRe grlsppd rape),
resent. i nvention are..Pichj Hanse ) .
(B Cah A e a Bhyceds stahdF RUo paf dsgrminous
! SHREZOSAGENATOPNEREn, SAd SIFIRZY 0@S, host cell
A %@Eﬁgﬁfﬁ,ﬁe% Debar orrycesyf) Met schuni kowi a,
i chms e rainchution orhansceedlp Gori akiaommle tBoealyohs voiellular plant

Spori di obol us, _Endonzycopsis, and the |ike. Prefer.red
Qgonciell TaREApHDSE S| GEIRE: (ol TRY BF GuscR s FLE i iRg®

of.. .Pi,chi a ns - c AVERSH oK

%%IEG@EQ%I\AP %El? Ex'g%p%}rglégg‘ ﬁ?esgg%ﬁar onygtég&scg}éye% r géé%%e_
168R¥0R 8vhoPe tiahstdnidiplaBRd which preXérablybetip kasatoé 228
Kl uyveromyces spp. are K fi-agilis and K lactis.
Hexizatd EsnsgbriPipbhietypé.Hansenul a) are P pastoris, P.
anomal a and P. capsulata. Y. lipolytica is an exanple
of a suitable Yarrow a species. Yeast host cells

é&%ﬁf%@l%ﬁg}fx% ﬁmgﬁhlﬁ% iﬁ@ﬁxdg%gﬂgimw@i g?g.a}q.%g@;ngmu. y

aval om Strat agene C oning ens, La Jolla,
PR S¥ptddSies,3PeBlilPuld aiN/2687 Exbnienddaeesadyeast
PCT/ GB2003/ 003273 Preferred n? lian host cells_. ..

conteraedin bregeHamste Prasiss ¢! foropsedirentign v Ati/de
(Ha%@n%z?ﬁ, A:E'ccl:gc/&z?"m%,l’ L%}lﬁ'ie%fées,m lt'?a%d?cfg’r yﬁoﬁz%p’s?s,
Torulaspora, Schizosaccharomyces, Citeromyces, Pachysolen,

Debaromyces,  Metschunikowia, — Rhodosporidium,  Leucosporidium,
Botryoascus, Sporidiobolus, Endomycopsis, and the like. Preferred genera
are those selected from the group comsisting of Pichia (Hansenula),
Saccharomyces, Kluyveromyces and Yarrowia. Examples of
Saccharomyces spp. are S. cerevisiae, S. italicus and S. rouxii. Examples of
Kluyveromyces spp. are K. frogilis and K lactis. Examples of Pichia
(Hansenula) are P pastoris, P. anomala and P. capsulata. Y. Iipolytica is an
example of a suitable Yarrowia species. Yeast host cells include YPH499,
YPHS00 and YPHS501 which are generally available from Stratagene Cloming
Systems, La Jolla, CA 92037, USA.
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NI H 3T3 available fromthe ATCC as CRL 1658, and
nonkey ki dney-derived COS-1 cells available fromthe23 JAN 207
ATCC as CRL 1650. Preferred insect cells are 5 Sf9

woSHldeiesi ch can be transfected w th bacul op&tas2003/003273 .
expression vectors. As discussed above, the choice of .

B EdaRERIEN BoRGF S0 RETFH ERBRG RS (CHP) cells

St f i cterd-a t Ig&lﬁ Se
%@%ﬁ?? eHE. %g%(lglc %;cqé IgéllanFgc§%E)érs o{rlr-loopgefsse, t g T%ls
19N/3T3 apaitivtd 8613, tht AG @pas PROMBGEr and ihenjdydgénay-deRred
and PL pronoters, the phoA pronoter $n(% the tip
EPomotedls 2vmlabirfre the 44 G&nesSREJ PR Prterey ingect cells are

G R g S T e

sites for insertion of a DNA 15 segnent of the
present invention. Eukaryotic ]gr onoters include the
AWiscnssediiaboes, ebe Ichoipe offpobmpclehddeHsgulatmniegiorewill be
ki nase pronoter, the rly and.] ate SV40 pronoters and
Ry gﬁﬂgﬁ?ﬂt 8F§£eo?lat|”§tq?gl?ﬁ %tdqnﬁgdr%st O her suitable
pronmoters will be known to 20 those skilled in the

art. Suitable pronoters for S. cerevisiae include

10 Rlgherassedlaiediswit batihe & celgeinelndéfid ZobolA Gnd
genes, CYCl, PHCS, TRPI, ADHl, ADH2, the genes for

Igty pemradtdms hipder B aph 58 phermetetie iedgwgunmetsr, HhexdikgnasBR
pyruvat e 25 decar boxyl ase, phosphofruct oki nase,_triose
%?&hﬁ%@éﬂqf%rénébwz,wi PRES o gh dBe 7 s%fﬁﬁwiife,?mmﬂ er

. - | , - .
P SRR AR R B PP RO A YTl Mied in
RASNB tvettorsaddehtaitiyp cbihepicanpdsaicsionnited furigschtydar ofis DATA
parts of 5 regulatory regions with parts of 5
15 scemaniaiidhspresyt 5ISNBPL. ot her pronpters or with upstream
activation 30 sites (e.g. the pronoter of EP-A-25 8
067). 32 23 JAN 2007 WVVO 2004/009819

IRELLE829034083273 1 e nNe Thvetimhediidtateat)) erfherBt@e s1dor
use ‘in Schi zosaccharomyces ponbe, another sui'table

thpstdine kinasamgomber; Hicanite-ané plats $1v6i0e pprootetse and rtbm
ptrlggloters of retroviral LTRs. Other suitable promoters will be known to

20 those skilled in the art.

Suitable promoters for S. cerevisiae include those associated with the PGKJ
sene, GALI or GALI0 genes, CYCI, PHOS, TRPI1, ADHI, ADH2, the genes
for glyceraldehyde-3-phosphate dehydfogcnase, hexokmase, pyruvate

25 decarboxylase, phbsphoﬁuctokinase, triose  phosphate  isomerase,
phosphoglucose isomerase, ghucokinase, a-mating factor pheromone, a- K
mating factor pheromone, the PRBI promoter, thé GPDI promoter, and
hybrid promoters involving hybrids of parts of 5' regulatory regions with
parts of 5' regulatory regions of other promoters or with upstream activation

30 sites (e.g. the promoter of EP-A-258 067).
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ntnt gene as descri bed by Maundrell (1990) J. Biol.

Chenz. 265, 10857 5 10864 and the gl ucose-repressi bl e23 JAN 207

fbpl gene pronoter as described by Hoffrman & Wnston

wdb0PRsg16eneti ¢s 124, 807-816. Suitabl e pronotratn3/003273

transformati on protocols and culture conditions for
Pichia can be found in US 5 986 062 (i ncorporated
herein by reference). 1o For exanple, preparation of

aRntife R REMEiNE HRslotéd foRRsd1BASPEBOMChgroshicat PhmiBY
be effected using a process in which a reconbi nant

phaiberi smtagle hottrastly eesdihienthéansine oaprsssible( pPmate:- fipgBthe
A
g ey a8 et BB LA A BE Tk A N5 T

T S e e R e A, R O
shdhmarpioasson (109NhFedetidSAZE s3ExpIessed in Pichia

(JP-A-2-104290 corresponding to EP- A-344459).
Cul turing of an HSA-produci ng host (an HSA production

e ot R T
PXFPLEn bB BEEPIHIYTICE omict (bmaglﬁe&@@ﬁﬁeddhaﬁhpsyckeweﬁ&)

JP- A- 3- 83595 or JP-A-4-293495 (correspondi n%
E6: deabifil 8 28ypardtien ofred Hom-prrducinigt st ey zn Hbdnpfwiamg

host rrayb redln accor.danc with US 5 986, 062
SRRy 1 SR Wb PIoOd" SR BdeTTOIBRRY BRI 1

3 r el t A~
%th(?&ﬂfé%ou%lé h%%%ﬁgég@plg?aﬁ%@or&gﬁgﬁ rgfug)%ulturl ﬁ%
9994334 Ch,pre®es ihatldth GISA dptdxpress] oulybasti (ﬂB RS0
agitation and aeration in accordance with th )

dimesposdingsoofPys 1255@186”906263 é%ﬂfa@p@rew@ﬁgtg rﬁatﬁ%ﬁ&

nat S are wel i rt
AR BTN ARSI IR At Pcnchy DELE.
ﬁ%mcﬂqimms e&@@ed i PRITEA @Pahtmo&@m@csﬂresgsna %f’fthI&

| anki ng sequence of a eukaryotic gene, whic
AQ31443—I59}5 (Bﬁiturlng- of -an- HS A-producing RBos8 (RANHSEO0 prof®iion
2004/ 009819 PCT/ EBZOOS/ 003273
process) may be carried out using known processes, such as those referred
to in US 5,986,062, for example in accordance with a process disclosed in
JP-A-3-83595 or JP-A-4-293495 (corresponding to EP-A-504823). The
medium for culturing a transformed host may be prepared in accordance
with US 5,986,062 and culturing of a host may be carried out preferably at
15 to 43°C (more preferably 20 to 30°C) for 1 to 1,000 hours, by means of -
static or shaking culturing or batch, semi-batch or continuous culturing

under agitation and aeration in accordance with the disclosures of US

5,986,062,

Suitable transcription termination signals are well known in the art. Where
the host cell is eukaryotic, the transcription termination signal is preferably

derived from the 3' flanking sequence of a sukaryotic gene, which contains
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proper signals for transcription termnation and

pol yadenyl ati on. Suitable 3" flanking sequences rmy,23 JAN 200

for exanple, be those of the gene naturally linked to

wotzoe/eesxpy essi on control sequence used, i.e. PABEAGB2003/003273
correspond to the pronoter. Alternatively, they may
e%ifofngfs traldRribhet 1RSIt ANE AWy Llehilatibn hEatiails 34
ast,” preferably S. ceMisiae, then the term nation
fehbinalseqhicicbenSy, foexeviph, e thowa ofgseons nghuasrley Haged
Thus a pol ynucl eotj de accordi ng to the second ASReGte

tofthe hexppsEEn oAy SATYBARC cXiTibe Sdelf&l o PEEFFOF ™ any
desi red,host by Usj ( at ke tH@S®here the
P&%?%W'b‘é@te%g%ly ’ %Je%ﬂﬂ\@g Egﬁecrzﬁtg %gtg_i ng n’ae?%r e human
1RkIIY i R aiaprie ablove lcopethide, dinen Dhlscinushioors sigetiwfdhe the
nati ve gene, cDNA or a cDNA containing one or nore
ceravisiresA DEE gheedt prsédredbove and a codon bi ased human
al bumin DNA 15 sequence derived by the nethod

descri bed above. SEQ IQ No 19 is a pol ynucl eoti de

’th%g ug %ﬁyﬁ&%ou@@”ﬁé&ﬁﬁg 2 mwelseedridlaspedd’ off ¢hd heesent
ransiation initiation site, a preferred

ipRlyioHalae i dieelopdd gr angedesitsddicsbbytmgsBetheds sich as
| eader sequence SEQ ID No. 32 and a mature 20 human
mwmw@%@bﬁ@e-r egion SEQ ID No 20. The coding
sequence ends with a translation stop codon.
Typically, this is TGA, TAG or TAA, although TAAis

& B ROS bu@ich gk eilhg intredatmarPribtiatialshy befdeveloped from
‘translation stop codons (preferably_each is.TAA),
s hafukipne betvarenttbponatieezangic Fdfed 0f 2 FREY 8 CaBIRVIEE PEE ht

each other or w.t o nore than 3. iLr

e s Aol BB e U R okt
{ ' ' it . Th

B e s AR OB Bd B O M9 T he i nvent i on

may al so be joined to a wi de variety of other DNA
sequences for introduction into appropri-ate
itk ¢ 2

SO Whd Ide mpmisiv ebidh SRESTSS eIl
L
sequence for the secretion leader sequence SEQ ID No. 32 and a mature
humean albumin coding region SEQ ID No 20. The coding sequence ends
with a transiation stop codon. Typically, this is TGA, TAG or TAA,
although TAA is the most efficient in yeast. Preferably, further translation
stop codons (preferably each is TAA), usually one or two, are ncluded,
preferably adjacent each other or with no more than 3 base pairs between
cach pair of stop codons. SEQ IQ No 19 is flanked at both ends by

appropriate cloning sites.

The polynucleotide of the second aspect of the invention may also be joined to
a wide variety of other DNA sequences for introduction into an appropriate

host. The companion sequence(s) will depend upon the nature of the host, the
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Wwoi Wed/wekas a prokaryotic replicon,

manner of the introduction of the pol ynucleotide into

the host, and whether episomal nmi ntenance or 23 JAN 2000

integration is desired. For exanple, the vectors can
such as thecCaB2bil3/003273
ori, for propagation in a prokaryote, even if the
ﬁfa‘%&.&? bf i k@oBStidnest thepoBRERSEAS Mtb AhOhbES andeihetir
prokaryotic cell types. "Generally, a polynucleotide
eploprliminitranther Sregnatibrais gesiredof Fartrx G Bepiprg can
Inserted into, an expressi on_.vegt such as a pl.asm d,
inclug 5 aEPLBIREF O SRS 6 ek Y EhdPh g R B
eXpr &8s | - 060 RR! YRMCER OxH8 s 7RYinbSthes &fbrl N
Pé%%éh%%‘mw t g-kr{}r1é§j\a/\c}/rr1 1?§8hni ques, agprgpri ately
h{dtRedinypdsew of the teachings contained herein, to

construct an expression vector, including, but not
limted to integration vectors, centromeric vectors

nd i sompl vectors. 15 T [ [BTpest t:he
Gaewiy. adpber Bl Be SRl SR ST e flpn P2
i 06 -an E¥eSddbn PERlatuttat 6 plaetial infirapd diienanien and
1%%@%@?%6&%9&%8%22 and 20 F?EIBR329 g\r?ai able from
Bretadadiap domt doi ergsRioohnond, CA, USA); pTrc99A,
pKK223- 3, pKK233-3, pDR540 and pRI TS avail able from
Pharmaci a (Pi scataway, NJ, USA); pBS vectors,

haggscr i 3 - .

e s e pr

a%%ﬁﬁ&l}gﬁﬁﬂm i brdewd of the, teACAITRR @37 aildBA)ereiR Stolconstruct
pical mammalian cell vector plasmd is pSVL

aav akprakiien fveoior, Phieiudied,abul pps dapdshyo NIcerUsN) veqiqrs
vector .uses the.SV40 l.ate Prom)ter to drive \
CERBPBEHEF BFFFF 26 SHEYSFEY™S t he hi ghest | evel of
expression being found in T antigen-producing cells,
such as COS-1 cells. An exanple of an inducible 30
TRATE] i@k expodiasnbrofvdet oecansl phBEE of sbe dvugntip) ehe
from Pharmacia 35

polynucleotide is a vector.

'ijpical prokaryotic vector plasmids are: pUCI8, pUC19, pBR322 and

pBR329 available from Biorad Laboratories (Richmond, CA, USA);
pTrc99A, pKK223-3, pKK233-3, pDR540 and pRITS5 available from
Pharmacia (Piscataway, NJ, USA); pBS vectors, Phagescript vectors,
Bluescript vectors, pNHBA, pNHI6A, pNH18A, pNHA6A available from
Stratagene Cloning Systems (La Jolla, CA 92037, USA).

A typical mammalian cell vector plasmid is pSVL available from Pharmacia
(Piscataway, NI, USA). This vector uses the SV40 late promoter fo drive
expression of cloned genes, the highest level of expression being found in T
antigen-producing cells, such as COS-1 cells. An example of an inducible

mammalian expression vector is pMSG, also available from Pbarmacia
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woBIRssYo t unour virus |ong term nal

2 3 JAN 2007 WD 2004/009819 PCT/ GB2003/ 003273

(Piscataway, NJ, USA). This vector uses the 23 JAN 200

gl ucocorticoid-induci ble pronmpter of the npuse

repeat tp@r@E28/005273
expression of the cloned gene. 5 Useful yeast ep| somal

I d RS403- 406 13 16
Bisiaraiory ol B4l o THon GiatsGony GoHHG Serangnls
I aéﬁ&}
éljloﬁlogéfgc#g @H’%g%ﬁ 4) Og%{g&\g(Eilol acl %ﬁ'ﬂ‘r ng‘ batg iHnSVG
antesYiopl diche dndd@emtz, R D. and Sugino. A (1988) Gene

74, 527- 534). Ot her yeast plasm ds are described in
WD 90/ 01063 and EP 424 117, as to well as the

fg ISR E@ﬁ%ﬂ p‘fregg%écﬁs GA?E’ pfsA88 8%y aTASN08 6 and
48 ?@ﬂér@l‘l}lr Be&iRbRSToE Strh ke cmﬁhc $RepiN@RabHat D opeast

selectabl e markers HV, TRPI LEU2 and URA3, as are
WEA),a¥BO4 (Boistear 2D.1 et (\Iﬁ’fx@)aemfs 8( &e¥, ard BEpked22,

i‘%&a&z@@ Srabela g mr Sl i R hegsy o

@Bia YieRkracho/b1des( 42 R1 Py
Zé%#ﬁ%gplﬁgﬂ(yig’gg% A @}:5%7 534) fgad‘lf/ﬁ?éltzhodsl el
\KEHJV&@ the ‘tdhsegskivh vedtorn of RP-AF286 ambePlas&nidsI pRS403
construct expr essi on vectors containin t he codi ng

BTN R WA, ardopREGmare Yopo Inbpsretprg alasmids (Ylps) %ind
|

HERROR S oPilee Brylb MRk} 135 mEPT A e R B e

b¥eveRds aamd Y IpRensy ptRe:, 0T hadDMyhs 28R NI8S)

and vector by the action of suitable restriction
(émy%sﬁﬂ?:ﬁfé@ e Easimdwpﬂsﬁrl a1l are Afwast Centmma@hplasmids
conpl enent y irj.n [ cks an be
SRS By Tesota Pouac TR R it Sine,
B c double st randed ollgonucleotlde
mgggs@an?'éx jﬁgg@t ors. DNA fragnents with blunt ends
are generated by bacteriophage T4 DNA pol ynerase or
E. coli DNA pol ynerase | _whjich renove protruding 3'
Methailsh wveéhlﬂncfw ltojthoseeddderbin dre afaean by miserdttp cconstruct

elxlprnelééalon vecgozps.l %8§t§1mmg tﬂj{%’ Eocung sequence and, for example

appropriate transcriptional or translational controls. One such method

involves ligation via cohesive ends. Compatible cohesive ends can be

generated on the DNA fragment and vector by the action of suitable restriction
enzymes. These ends will rapidly auneal through complementary base pairing

and retnaining nicks can be closed by the action of DNA ligase.

A further method uses synthetic double siranded oligonucleotide linkers and
adaptors. DNA fragments with blunt ends are generated by bacteriophage T4
DNA polymerase or E.coli DNA polymerase I which remove protruding 3°
termini and fill in recessed 3° ends. Synthsetic linkers and pieces of blunt-

ended double-stranded DNA which contain recognition sequences for defined
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30 ended doubl e-stranded DNA whi ch contain recognition .
sequences for defined 36 28 JAN 2007 WO 2004/ 0095192 3 JAN 2007
PCT/ GB2003/ 003273 restriction enzynes, can be |igated

wob@ibdowpt - ended DNA fragnments by T4 DNA | i paes0bliensz’s .

are subsequently digested with appropriate restriction
t t hesi d d, Lhgated t

OB RS PO A 81 o G- BV o gy 34

TRUR ﬁ%efs@. C*Fﬁ%@'( cal kibssyninioskisedePMIN bagiRALE Rsthtieh

contarn one blunt end used for ligation but which al so
cpoRees® orete polesoenmds eoddigakel tndn sabtassinatvegtsrywith

CPREHEE ST Ein Aot e e R eusn oy HagSenke
\%C]?%Sﬂt 5| @?&I{ ghﬁﬁ( %h{ﬁfséc? f&;ﬂgﬁﬁfﬁﬁ%ﬂ also possess one

ol 1 gonucl e es op i onal contal nt ng conesi ve ends.

pE&odyat betiesivel dnik eXBertaivieli BIDIGA afrv@ndretoy TOINA fragments
restriction endonucl ease sites are  conmerci al |

. . . y
camw &b ligtip@ tagether By thenassen of Dob ligess inflg prgsenge or absence
I gma- Genosys ondon Roa P I St or . '
Ogaﬁ%‘? i Yg &2t nls}(]'ll:!f%eqiﬁi lﬁlﬁﬁ f SHE! Cpﬁggnugﬁeotnﬂ%s | FRARET SN
chRtfikY QiHéeed ARy be used to transforman appropriate
host cell for the expression and production of a

pol ypepti de conprising a sequence as defined in the
first aspect of .the invention. Such techniques.
kot

Svatetie dnkRE e IBEE o SBISH USTOPRICERE genudesss piigs gue

S ot R A e S e e
11@3%nkien Qogdd Ranthiféd, @@&bﬁ&%@;%&@l Kipgorh987 to Mark
et al, 4,678,751 issued 7 July 1987 to Goeddel,

4,704,362 i ssued 3 Novenber 1987 to Itakura et at,

4,710, 463 issued 1 cenber 1987 to Mur , .4, 757,006

VeekTRat 19 T HOBETTS PROGRET P G e W F8ATRTE o
S . e

=g Tt KOSy 8P ablasiR caChyhuctin, M oPARPGES

chimpaisipg madegdeter=:i defihyd iretler st espett afdfeoinvantian Sfich

appropriate cell hosts w_th_a DNA construct. of thg .
t apg include those disclosed in US Patent Nos. 4,440,850 issued 3 April

1984 to Rutter et al, 4,530,901 issued 23 July 1985 to Weissman, 4,582,800
issued 15 April 1986 fo Créwl, 4 677,063 issued 30 June 1987 to Mark ef al,
4,678,751 issued 7 July 1987 to Goeddel, 4,704,362 issued 3 November 1987
to Itakura er af, 4,710,463 issued 1 December 1987 to Muray, 4,757,006
ssued 12 July 1988 to Toole, Jr. et aZ; 4,766,075 issued 23 August 1988 to
Goedde] er ol and 4,810,648 issued 7 March 1989 to Stalker, all of which are

mcorporated herein by reference.

\

Transformation of appropriate cell hosts with a DINA construct of the present
invention is accomplished by well known methods that typically depend on
the type of vector used. With regard to transformation of prokaryotic host

 cells, see, for example, Cohen et al (1972) Proc. Nai. Acad. Sci. USA 69,
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Sci. USA 69, 37 2 3 JAN 2007 WO 2004/009819

R 2 and, Sanbr . et

o AT P O e RO P TR At ) Vg
T iRy IGuldoRptiab OHaiher Y Lakah@rprddald Sgﬁﬁgr Hadbr, NY.
Transformati on of yeast cells is described in Shernman

ekrangfonpgigs Jof Iveesh eells i Aescvibad in Sherarancs ol @ 9Babediogk yn

| d [ b Th t.h B
B erRurte S R, (LS SR Ve eas Pon
treRedot aneh oy ke s, B4 A8 eV iatoafselile WANGRNs for the
generdal |y in EP 251 744, EP 258 067 and WD 90/ 01063,

atansiofmaddic b &7 ecrevisior por tiught emesilly by EPeX5dr B EP 258
T T e T S
PR RS L e ety SRt dhe! B S B oA o

lekdraplEeahtneh elibgthatengd DEABIdehens by tigosdil RGGTaH ok Are
El ectroporation is al so useful for transformng cells

atiglable Medmh RingogenenClaneng dywstetusy e dnfsf diephnmdogiemsine.,
l acter| and vertebrate cells. Methods
%@%‘Fgfr af@gbg‘ﬁteﬁé%of yeast by el ectroporation are
di scl osed in Becker & Guarente (1990) Methods
Enzynol . 194, 182. Physical nethods may be used for

Bhdctroporatiog isDNfo neetfid fantramdfomnidg peAntnd &sewld knbeh in the
exanpl e, mcroinjectjon uses a ver{%/ fine pipette to
&

I
ARjiet mmuzg et cell asteiat gelly 91:] ﬁfﬂéehrﬁfélq@ua ddgthefls
S8 SR ER0a7e: HLeLS) PLERlpp Rl AT Bieleeh

ey (QDeRtiifsds Beyabl Mopardy cl es of gold or
tungsten that have been coated wth DNA. 25 Plants

may be transfornmed in a nunber of art-recogni sed ways.
o e ah Betie Rt bl BRS RS 218 2E130 St
cells. For example, microinjection uses a very fine pipette to inject DNA
molecules directly mto the nucleus of the cells to be transformed, Another
example mvolves bombardment of the cells with high-velocity
microprojectiles, usually particles of gold or tungsten that have been coated

with DNA.

Plants may be transformed in a number of art-recognised ways. Those
skilled in the art will appreciate that the choice of method might depend on
the type of plant targeted for transformation. Examples of suitable methods
of tfransforming plant cells include microinjection (Crossway et al,
BioTechnigues 4:320-334 (1986)), electroporation (Riggs et al., Proc. Nail.
Acad.  Sci. USA 83:5602-5606 (1986), Agrobacteriwn-mediafed
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ggs et at, Proc Nat | . 30 Acad. Sci .

P RERl LR BT T A

t 1¢ 8
f%"'ﬁd%‘:“@?gﬁ. dé*ﬂgff%?l?%%? o b1 Senol aay 14’ Tise 185

{raRI6mdtin), ndiiae gehe ansdfor (Rstianyski df méc tEM@@J 3:2717-
transfer ( Paszkowski e

P IER R s A & 61 Sldn Blaol ARAToRES éwﬁme@
EAPROishd paSIle oSeliBRLLAS 4108 BRI 568! RLALLAN

Mading edis o VB1EehSdiA aAf Dubdp He., mﬁanWﬂ IDEI!Q&&@ (see, for
Del aware (see, for exanpl e, Sanford et at

eeraple, Ba0ip5d 080 @l arld SMolzibet 619481050; Bm éﬁnﬁ'@b@@y al,

B e B R S0l R B AP,
T A58, PR TGS ST S e

BdcrhoRRy F3B03T 2998)7) (bmh?;o&mb@h lady Ppbasigr]. Adaeli Stiol et
at, Plant Physi ol 87:671-674 (1988) (so%/bean

{E:B5H=8230 £1990) étﬁ@ﬁff%fbﬁlﬂ@mfé%ﬁ% (psigpet af.1888y Physiol.

48101t |l el ALl i 65Bons

@b@é}T g@ﬁm&i %gmﬁn%'é%ﬁ@%é 1888) ALamRi %) USHD 8Kl8io-£109
l'ant Physiol . 91: 440- 444 (1988) (i ze): Fromm

(é198&) (naizB}; mwmiog@wgf@%alagﬁ GI9BO6p3 @RAS) (maize);
rd 618 (1990)
%) a§a%lﬁlﬁé| @iswé-t at é4§e‘i4éhé<%8§8fnﬁzggﬁéw (4995)

%M&?ko @r Iss@t%ggé@ F1t99p5 ng"*(gt iden ?zgéa f&ié@&égg@z 2:

4009618 (moqeanal@a; vzl ealal, Bmlsirmhgplzqmmoo (1993)

8:736-740 (1990) (rice); Eur opean Pat ent Application
(B3 s RIoto e liea g A5 Ardr 07 HAPS PGt foamsvRee

3 T S0 He IS 195 el
8:736-740 (1990) (rice); European Patent Application EP-A-332 581
(orchardgrass and other Pooideae); Vasil ef al, Biotechnology 11:1553-
1558 (1993) (wheat); Weeks ef al, Plant Physiol. 162:1077-1084 (1993)
(wheat);, Wan et al., Plant Physiol. 104:37-48 (1994) (barley); Jahne ef al,
Theor. Appl. Gener. 89:525-533 (1994) (barley); Umbeck er al,
Bio/Technology 5:263-266 (1987) (cotton); Casas et al., Proc. Natl, Acad.
Sci. US4 90:11212-11216 (1993) (sorghum); Somers et al., Bio/Technology
10:1589-1594 (1992) (oat); Torbert ef al, Plant Cell Reports 14:635-640
(1995) (ocat); Weeks et al, Plant Physiol. 102.1077-1084 (1993) (wheat);
Chang ef al., WO 94/13822 (wheat) and Nehra et al., The Plant Jowrnal
5:285-297 (1994) (wheat). Agrobacterium-mediated transformation is
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(1994) (barley); Unbeck et at, 25 Bio/ Technol ogy

w05fb34§y§§s%@6 (1987) (cotton); Casas et al., Pwegcdablooszs

Acad.” Sci. USA 90:11212-11216 (1993) (sorghum;
Soners et at, Bi o/ Technol qg

10: 1589- 1594 92
oarIy FiBerve dor dpon R tler TR 1Y VA s pther

B Tbaee 1885 ey crang et at, wo
94/ 13822 (wheat) and Nehra ei at, The PI ani Journal 30

5:285-297 (1994) (wheat). Agrobacterium nedigated
Gemenaltys theatectny will trapsfopd nppall pH i hogs g OW@%@@OT@ be

~ PCT/ GB2003/ 003273 1]y | td - -
R S e A R N S

%ﬁ?ﬂ{v&o ﬂ%ﬁ%ﬁg 6 R 8fREd:eM véseaes DI, sdqhenotedbniter,

transtormnot all of the hosts and it wll
henef areehey Gnhet eksanss, thut setles forfa selestablsforhindthe

host cells. One selection chni que,. ,i,nvolves
transBEpeH ateiln g T heReomy rse%ﬁ@@s%ﬂﬁ?}%’&t&mgu%ﬁ& G418 or
seguenc Lk Yy% E’B : Ve SHUER e arEt §n
q@%ya&%é@pgfﬁg Se c?gg%ﬂe&tﬁﬁg?’?&l net %;YE 1t’r angf g?%ed
£8hibillid NestaRBs kemss | del ederidihidrotal adrel reberc hasteria.
(418 or neonycin resistance for eukaryotic c

, [
Alitrnatiely,athd gaserfot yurh neleriabignyal gapberen éﬁ*ﬁﬁlﬁ IVeFLRT
resj stan enes for .culturi i E.coZi and ot her
W éﬂsg,ﬁ%og%ﬁ@?#fsw%ﬁ ,SH?%g&ég?rﬁhe' for such sel ectable
trait can be on another vector, which is used to
co-transformthe desired host cell. The narker gene
Tamadedsete tan bdentd tyidenafystaomsfemtastsobnt i is desrable to
desirable to 15 determ ne which ogh_)ﬁ‘ge clel l.s codwtgj n
Jesworiy hinh BNAC Aellseeatds TeRE RRKINE PN dRelgFHes and wiie
self.-Li,gated.,vect or Thi s.1cana zhy Y
G4 RS G aglEREG RS o B RotfaRa s 6 SUGHin2

JdcR9RRte 9RSHANT alTNS Al fdgeernt tystalys dieintdgrithefl ogentiie
present on the nol ecul e. Reconbi nants can_ therefore he
gadentpréscaidon the auddectds. |Rpsembinanisnean iergpra hatldgeid

bze%ause of loss of function of that gene.

Another method of identifying successfully transformed cells involves

growing the cells resulting from the introduction of an expression construct of

the present invention to produce the polypeptide of the invention. Cellscan be -

harvested and lysed and their DNA content examined for the presence of the
DNA using a2 method such as that described by Southern (1975) J. Mol. Biol.
98, 503 or Berent et al (1985) Biotech. 3, 208. Alternatively, the presence of

the mature protein in the supernatant of a cultare of a transformed cell can be

detected using antibodies.
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cells involves growing the cells resulting fromthe
i ntroduction of an expression construct of the
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invention. Cells can be - harvested and | ysed and

thaifi A C 1 N r h
DNA ulsll ng Oagﬁéﬁﬁog@ség{cﬁlﬁ gg ?%;P feggtédc%r ?ﬁ gg&gnﬁ%o%t %g%%
fureFBiul JrankfrmaBimolban b8 &onfifBedbyBeelk fnoen ﬁdun(lﬂiﬂ&@):al

Bi ch, 3, 208. ter tively, .the presence of the
&GS%W&P%#@ TRO9TH I@Jﬂ%t @Nﬁeus vapabig © o firectag th PEPTEFIop of

ST 2502215004 O T realish®) Bl ARt

edehirtproduce greieing ﬁé}ﬂaﬁ@@%’prﬂﬁlﬁt@ Enfift@idiye SeRaseobf cells

reconmbi nant DNA, successful transfornation can be
wiepatedheideing wsforroed wie hamestas! angiagsdyed fentthe geoteihesing
rec nant DNA is capable of directing the
Sé{}%?l Rgbdl the protein. For exanple, cells
successfully transfornmed with an expression 5 vector
produce proteins displaying appropriate antigenicity.
Bawpliesadlitiaelid she swaptotmed bést bellagthemadstor fhedpmsent

harvested and assayed for protein uysing suitable
B8 G 0sCOmTEAE YR ATeR & CHefHiet @fofiwﬁ‘ocqlllsemefeaﬁ@ﬁf@r wgaoql@%at

(‘E:E)In%ﬂ%z tk{& §£60%§ s {Jﬂl?re P rof Saf %Elmr'e % 1{%3” bI%r & Poclonal

con ure’ o hose ce

dma@ghpmmmeﬁtqh@ﬁ@hly hormgene0us) culture or a
culture derived from a nonocl onal culture, in a

nutrient nedium Accordingly, in a fourth aspect of
AGPrBh @ s Rpea it PRSEBITIALoR reris FoATder A cell
cﬁ&ﬁ]%céon%nﬁxliﬁe gQH %@5619 oA e G4 YES B! m-g}{ﬁéﬂ: gﬂiy

the culture fumw | cont ai ns ure po ypept |

cultate nesikhs fhypiodlye tlex prissi areddfmawiid! yRepihs d@ature
a ording to the first aspect of the present

H’El‘ii% AR (Tor8 ths prRISSSIOM 0§ﬁsﬁ@m’%@e aqgeIing o
ﬂ?é/ ﬁ{' a%géac? ? ﬁ@gk&%ﬁg@%m’f &g’[%%ﬂ ﬁ% ta lj:)grg]shs%)cgls s;tzstem and,

renova or pro se
usually, by further translational processing, such as the removal of the pre

and/or pro sequences.

Methods for culturing prokaryotic host cells, such as E.cofi, and eukaryotic
host cells, such as mammalian cells are well known in the art. Methods for

culturing yeast are generally taught in EP 330 451 and EP 361 991.

Allowing host cells that have been transformed by the recombinant DNA of
the invention to be cultured for a sufficient time and under appropriate
conditions known to those skilled in the art in view of the teachings disclosed
herein permits the expression of the polypeptide according to the first aspect
of the present mvention. The thus produced polypeptide may be further
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9 1. 25 Allow ng host cells that have been

transf orned by the rigtorrbdjnant of the inventi ond
Procewee by therheat gebly SUPISBRPC PO REC SHIYCHRg&re emoved.

. " hon ¢ . it
APRARECLG SPORL LERRE RN ey ORT Rl W LR
bhenekphressen of the pol ypeptide according to the
first aspect 30 of the present invention. The thus
produced pol ypeptide may be further 41 2 3 JAN 2007
2004/ 009819. PCT/ GB20Q3/ 27 r h0os
e VIR A0 FFe e At el SEESARE 8 pldafeBed

ERIDY SsireAAFGREINM b el BB oV ETBITHE @ToddeS E6BriREOtRist 1By
|

er fromthe protein as originally translated. 5
Jusidehe celhvemirttmg tal the thirdwdspges  ofdbe anvérfiion s pesltpre
process for. producing a ure desired @rot in

@@f‘*“ﬁ‘ééf’hé%%bel lcrfﬁh aﬁrﬂo@é@%& Fression st R BFide as
SR Aoellcroear dinaubn IRRAd hileasRechoAbils

Frnventiton Im a-cu e ce as a

Bt it a@fumiece X 98 Hpeiplashielppep theevlase Wedivmes:
in the first aspect of the invention, secretes a

bathubet pre&iratdyl ipodheicaltuteonaiine The sebiupmedagnerhbdy
i n_ the peripl i C ace, the culture mediumor, bot
e b R R B b G
ﬁemeugén gl Seaieéun@otéaﬁs $8&cak el Has ithe el GhBI dhn
may t hen be separated fromthe cell(s) in the cell
gatl=tallye be Shasaictdeprindrefrom assgdiyat edzyireh thker cehiotic
wall can generally be. di sa?\%gj%' ated, therefrgom usi nged

JUPPPEINEN £§ fre SOTGHAR r cEiTISC uBPBEt Frigasee e secre
sor bj t - i td i ch gent r S8 606 100_
%ngeﬁ%tsgﬁnﬁgfeigﬁgsﬁéﬁaé% 4 e‘ff%f %%é- ?fzgﬁ‘g 257 308 ,14_30.0
Biogh), CBeMpIéd iGf %;31%831124/%3 cligdbdy foExatphesHr Bt Inghide
enzynmes suitable for this purpose include |yticase,
Iztinaiey Aymobies©60,008n andlsinlesse 2l &if wiyeh e shmupercially
gv%%%?fo%lel}:gmple, the case of the latter two, from Seikagaku Kogyo or

Kirin Brewery, and from Boehringer Mannheim, respectively.

Preferably, following the isolation of the culture medium, the mature desired
protein is separated from the medium. Even more preferably the thus

obtained mature desired protein is further purified.

_ The desired mature protein may be exfracted from the culture medium by

many methods known in the art. For example purification techniques for
the recovery of recombinantly expressed albumin have been disclosed in:
WO 92/04367, removal of matrix-derived dye; EP 464 590, removal of

yeast-derived colorants; EP 319 067, alkaline precipitation and subsequent
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avai |l abl e, for exanple, the case of the latter two, 23 JAN 2007

from Sei kagaku Kogyo or 20 Kirin Brewery, and from
Boehri nger Mannheim respectively. Preferably,

mat ur e desired protein is separated fromthe nedi um

Fa%g{l%ﬂﬁﬁlles er n)itl)tl?r | PB@Mﬁﬁ g) %?%‘I@I %leSI r egH{?l?thgsj‘jseg
P13t 355 Ay Oimmmmaﬂ@ﬂa dasoribé bempletd purefididh Wiodpsses;

many net hods known in the art. For example
@l Df ivdueh 6 tewhpergirdsheisin by Heslerenesy erRrotsins other than

SRRt BRRee P B e R R gl o e

Ac@én 386nd &RVl f30uEREly QR YRAIRS)! Shantss nEeEaﬁé@ |

067, al kaline precipitation and subsequent 42 23
Zaﬁﬂmsdﬁhﬁ@ﬂﬂmﬂ@QﬁﬁﬂhéﬁﬁmﬂﬁaOﬂﬁ&ﬁ@E@ﬂ@ﬁapphﬁmagwmmeof
the albumin to a |ipophilic phase; and WD 96/ 37515, US
5 728 553 and WO 00/ 44772, which describe conpl ete

R T 'u%gltlh{b ab DR incie ﬁhétﬁc%rrp %ﬁn%ﬁ’—

herei n by reference. Proteins 0O han bum n

ditfatibh e deifir etrdctien,C whibyr 6 lﬁf@t&bﬂi rmbhan@eycﬁleﬁﬁmoqa@y,
that has 5 been found to be useful for puri fying such

;pii@ﬂélpn@lulwﬁ rvé:éomﬁeﬂr@@hﬁf fh}d@phﬁadeﬁers@me@i@en‘@togﬁ&l}'

e PO BGOSR HEPG. SHORROeCH! pRafe g7t

%hfbsrh@ Ve Ch/Rk Eé?ﬁbly,ai%ﬂ peﬁbﬁﬁeideqrqm@rahﬁ@naisoraphy

cation e hange C onatography i 0 phosphocellulose

¢Fii@EY)dg employed by dnofihaiiinc i nt er acti on
chromat ography, affinity chromatography,
hydr oxyl apatite chr omat ography and | ectin

l%:ﬂa 3?%}1&% @%@%ﬁ e Bgr_g{ ﬁgaa%!yyofl 125! %ﬂop T )]/lfél El??%ﬁlch n

MY £dsk Gt dTBnin] 5:16'[15'(% £, esadi:hiﬂilgrai@irogttel phtieRys Retrdgeshviers
any of its known utilities, which, in the case of

hitwyrishock e Ukleod . less, athpplememiiagi orture mﬂlaerﬂml 29 an

treat k d bl ood |
ch3Bee R o e E a2 an

Although 1t is possible for a therapeutically useful desired protein obtained by
a process of the of the invention to be administered alone, it is preferable to
present it as a pharmaceutical formulation, together with one or more
acceptable carriers or diluents. The carmrier(s) or- diluent(s) must be
“acceptable” in the sense of being compatible with the desired protein and not
deleterious to the recipients thereof. Typically, the carriers or diluents will be

water or saline which will be sterile and pyrogen free.

Thus, a sixth aspect of the present invention provides a process wherein a
desired protein, obtained by a process according to the fifth aspect of the

invention, is formulated with a therapeutically acceptable carrier or diluent
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excipient in formul ations of other proteins. 20

Al though it is possible for a therapeutically useful 23 JAN

desired protein obtained by a process of the of the

wdiﬂé/ﬁ!ﬂ&dﬁ’n to be adm nistered alone, it is peekghaBles2

to present it as a pharmaceutical formulation,

together with one or nore a carri.er r
dRiehia P RISy TBPASC! LGBk (6 AqRIGETgon 0 2
ﬁﬁ&ﬁE&%ﬂE ,hn the sense of being conpatible with the
QESlre pro I'n and not 25 deleterious to the

reci pients thereof. Typically, the carri ers or

diluents will be water or. sali ne V\:hICE e
Jherthereparie prgfeganay P%Té’empﬁﬂ‘é o Prejepte i osgee £

br <§ ISIS%%j blsp%r{%gt L8 noap LR o%e’amgameﬁl%‘a?%elmg%ngﬁthe art of

bt'alt ned Dy a process accordi ng to

bﬂ&n{dcmﬁkemaﬁﬁmqioség@qﬂoa@cts AeeibieOddutaiging @rdatty aossl or
a therapeutically ‘acceptabl e carrier or diluent

431tziaﬂy$ﬁb4dﬁw an\ADpRDU} 09 E09 terTyiGEO0B e Farediont.
thereby to produce a therapeutic product. suitable for
adm nistration to a human or an animal. The
ihshaReUld GmRLate! thﬁ?ﬁncé’dﬁlﬁéﬁ oty R@rﬂﬁi&ﬁse Sbulitly
uni osage form 5 an be prepared b of th
iiztiSas] \malo‘ve ktewthémapéiie qyrbdm np)elyarmﬁnde Eﬁhef engans
uni t dosage products are those containing a daily dose
epnvenrpual iniiielayt hagagesadde hedyRipprgpiucAiieJ45sEER on
thereof, of an active ingredient. It should be
understood that in addition to the ingredients

R Eﬁxﬁé&dhéﬂ Loy hawmés%@éh Abave ddg] basraRasy ictthe

product may 1 nclude other agents conventional in the
ésitovnay nogrlinsigag Figwet fed Eypeples wheouct i n question.
The invention will now be described in nore detail by
reference to the following non-limting Figures and

natur g@?—@%&%%@(&%@%@% d%r(% Ef I ons ( t op

kéoﬂ&)s) Wob ing) with adrubEFVINRAVEoL B fdeler Cibh@dﬂ-;ca% d@sclosed in
disclosed in W) 90/ 01063 (second |line) and a

WeOE/Y16d3 faedofid bue) amaldepre ene&fief lgader sequence of the

present invention (third line).

Figure 2 shows the standard genetic code.

Figure 3 shows a modified list of preferred S. cerevisiae codons.
Figure 4 shows a plasmid map of pAYE438.

Figure 5 shows a plasmid map of pAYE441.

Figure 6 shows a plasmid map of pAYE309.
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present invention (third line). 20 Figure 2 shows the 2007

standard genetic code. Figure 3 shows a nodified Ilst23JAN

of preferred S. cerevisiae codons. 25 Figure 4 shows
wooidoage?® d map of pAYE43 8. Figure 5 shows acpicaseisaosz7s .

map of pAYE441 Figure 6 shows a plasm d map of :

AYE 4 A WO 2004/ 009819
%é*ﬁg%ﬂﬁ?/ %‘?%éu?‘gﬁ%ﬁom a plasnid map of
pAYE467 Fi gure 8 shows a pI asm d map of pAYE443. 5
Figure 9 shows | asm_ d f p AYE653. Figure 10
Ellgcndelcm’mpﬂla apfol pA Figure 11 shows a
pl asm d map of pAYE639. 10 Fi gure 12 shows a plasmd
map of pAYE439. Figure 13 shows a plasmid map of

5 £ haws! 1%5@&&&@%@@7@65@ pl asmi d map of pAYE640.

Fgure ws plasm d nmaps of pAYE638 and pAYEG642.

Fi gure 16 shovvs a plasmd map of pAYE643. 20 Figure 17

shows pI asm d A Figure 18 shows a
Ellgamﬁ(bls BE@@E@&BO?ng%—é%aure 19 shows a pl asnid
map of pAYE647 Fi gure 20 shows an anal ysis of rHA

productivity by rocket ¢ inmunoel ectrophoresis. Yeast
{h_eepiugﬁdws@gpyamiﬁﬁﬁaﬂa?@(qm%ucr ose or B/MM 2%
v) sucrose for 72 200rpm at 30C. Quantitation
10 was

Figure 12 shows a plasmid map of pAYE439.!
Figure 13 shows a plasmid map c;f pAYE466.
15 Figure 14 shows a plasmid map of pAYE640.
Figure 15 shows plasmid maps of pAYE638 and pAYE642..

Figure 16 shows a plasmid map of pAYE643.

20
Figure 17 shows a plasmid map of pAYE64S.

Figure 18 shows a plasmid map of pAYE646. - 3

25 Figure 19 shows a plasmid map of pAYE647.

\

Figure 20 shows an analysis of 1HA productivity by rocket

immunoelectrophoresis. Yeast were cultured in YEP, 2% (w/v) sucrose or

B/MM, 2% (wfv) sucrose for 72 hr, 200rpm at 30°C. Quantitation was
36 performed by reference to HSA standards (mg.L ™).
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45 2 3 JAN 2007 WD 2004/009819 PCT/ GB2003/ 003273 .

Figure 21 shows the al bumin productivity in high cell
woBhSibo f ermentation.  *Means that the humporalB2u031003273 .

| evel was too low to quantitate. 5 Figure 22

summari ses the characteristics of the constructs used

in the exanples. Exanple 1 to The Saccharomyces

hsi ! 550k VRS tati
TR R BEuctio R 24 6 QSR YeRntaion.
6Mgontich detiuesm BB cvaheaPRBl M to BRRitte. 15
5' - GCATGOGGCOGCCCGTAATGOGGTATCGTGAAAGCG 3' SEQ | D

NO 35 PRBIM2 20

B R b Y

5Renhles. 40 seconds, 72C for 120 seconds, foll owed by
72C Tor 600 seconds, 25 followed by a 4 C hold. The
0.85kb DNA fragnment was digested with both Notl and

Ei ndl!l and ligated into pBST+, described in WO
, simlarly digested with Notl and HindlII,

to create plasm d pAYE438 (Figure 4). Plasm d pAYE438
was digested with Hndlll and BanrH and I|igated wth
10 The ShcéBilonicad cbtavBadez AR BADbton @emwiat BblabbdA ffara gyeet
30 from pAYE440 previously disclosed. in WO 00/ 44772
od inssOFp BR R

genamictldNArlsal eR ysingsiorpglvsiandqdmlgpngcisptides
PAYEA4L pas linearised at the '46

PRBIM1
15
5’-GCATGCGGCCGCCCGTAATGCGGTATCGTGAAAGCG-3
SEQ ID NO:35
PRBIM2

20 5 >GCATAAGCTTACC CACTTCATCTTTGCTTGTITAG-3’
SEQ ID NO:36

The PCR conditions 40 cycles of 94°C for 30 seconds, 50°C for 40
seconds, 72°C for 120 seconds, followed by 729C for 60_0 seconds,
25 followed by a 4 °C hold. The 0.85kb DNA fragment was digested with both
Notl and Hindlll and ligated into pBST+, described in WO 97/24445,
sﬁnﬂarly digested with Nofl end Hindlll, to create plasmid pAYE438
(Figure 4). Plasmid pAYE438 was digested with ZindlIl and BamHI and
ligated with the 0.48kb Hindlll/BamHl 4ADHI terminator DNA. fragment
30 from pAYEA440 previously disclosed in WO 00/44772, so as to create

plasmid pAYE441 (Figure 5). Plasmid pAYE441 was linearised at the
- 46 ' ¢
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Hindi 11 site and |igated with the L 8kb H ndl | VBou3ei2 JAN 207

fragnent from pAYE309 (Figure 6) previously disclosed

Bi o/ Technol ogy 9pct&83248/0603273
and EP-A-0 431 880 and the double stranded

ol.i gopucl eot.ide Limnker:5.3 5LT .E 21,368 43Nt
mquegﬁfféﬁaﬂﬁ”ﬁ#éé&ag‘*d %ﬁ% I W@%%ﬁ?g@ to ZCE 169a9t§
4@@ J ) eio3sRkBistlotdd (Shepp.eBsicorml.
@@g?e egq%qﬁ%lr%gp@hﬁégm Wgs Iilgat ed in%o Nog ded
BioEahhsledy 9SAG3S 7Stk EPeb-0aft3 T 888 ggd)the double strande
Bi o/ technol ogy 9: 183-187), which had been previously
oligsavelgoWia B1KeEal f i ntestinal phosphatase (CIP) to
create 'plasm d pAYE443 (Figure 8). SEQI1Q No 22

shows a pol ynucl eoti de sequence that conprises the
coding regi on HETTAGHEETATIAFA 1 fusi on BESHEP NO: 37

sequence and the mature huyman | bum n ' gi.@n
to be found withi nstﬁ&%&%ﬂléﬁ 52 of boﬁﬁﬁgﬁ@é@e?@
and pAYE443. The pol ynucl eoti de sequence encodi ng the
HSA/ MFa- 1 fusi on | eader sequence was nodified by site

i ( 7). Theintte Mol anpedsion cassette
%i %g%g%ag%#%??gfﬁ%wwﬂl with the DNA se%ijence: 0

By Ch AN 6GAGa AR s AGIRATNGEA IBROSEA P B TACIERAS 1Fe
16 Val -11 |l e 19Ph T CAT CTT, TGC-3' .
Ceout iAo on L EAL T, ST A8t
according,t t r . T P4 AR g 2.
SERFLM L EReICR AR bl sirrm Tl ©
Sinsshowstd plgauciea@le $a8er@1iheay ¢@spyses the coding
Incorporated herein by 30 reference) although or _other
Sdgidrabl ehet HEWIMTued fusiondeades sepaenggend frehature human

albumin coding region to be found within the DNA sequence of both
pAYE467 and pAYE443. The polynucleotide sequence encoding the
HSA/MFo-1 fusion leader sequence was modified by site directed

mmutagenesis with a single stranded oligonucleotide called CPK1 with the

DNA sequence:

50T AAA GAG AAA AAG AAT GGA GAC GAT GAATACCCA
{le'® Val'® T1e’Phe®

CTT CAT CTT TGC-3" | SEQ ID No 23

Site directed mutagenesis (SDM) was performed according to standard
protocols (Botstein and Shortle, "Strategies and Applications of [n Vitro
Mutagenesis,” Science, 229:  193-1210 (1985) incorporated herein by

reference) although or other suitable techniques could also be used. The
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nucl eoti de sequence of CPI1 was designed to nodify th
am no acid sequence of the HSA/ MFa-1 fusion | eader

woERMRBEe to introduce the follow ng nutat iPOTE:B2003/003273

Thr - 20Phe, Phe-1911c, Il e-18Val and Leu- 16l 1e, where

the. n erin -2 £) J = .due. .

CHECEBE T eE i L i JH3odeRl whiBg g NSt
| 8868 e SEHYRNGes A/MEONAuSiOURAES: QEqches MUt agrmiuseditic
plasm d was confirnmed by di deoxynucleotide segﬁenm ng

viblloWwimgomirtations Thir20PhéePhsel Yliny dleeDEVa enddeqquéhlde whete
been nut ageni sed to the dags' red se ue.ncE 2f1d th}g@é no,
Ghe armberpsi 2 eitlels R A IR (AR rbRSIFhTS IR TRt feeigo
The, n l.asm d.was 653 (Figure 9). SEQ 1Q
r@&ldzﬁfe‘ﬁ'ﬁ‘gé@%&"g@i%h%ﬁg%ﬁg%‘gﬁgequence t hat conpri ses
the coding region of the nodified HS A/ MFa-1 fusion

| eader sequence and SEQ IQ No 25 shows a
Aiiey M Aeceitacs eofliche emutdgatised nplesmss wie codirmgd by

i f th di fied AL MFa-1 f i N d 15 .
T caaee spitho; HEMFRTDEC VL ORBReE oo fien G o aBr 5o tids
e Fee ifta oA
35tiel halfhebh Aoy B OHE! RIS ARALE AR (Bl no other

ISIQhateficht aHEAYERED Bad den | ingadwetd nThet hew yiihanid Nog
site of plasmd pSAC35 to generate 20 plasmds '
PANESSBANEE r @ianp, Obx Nl 96 HES S Ko pebshlsasida

ShelRRny e RTE Setun Al Jo Ceenoes ayrangEact
TRy P s A0 RO, S RO RERaap Reithce

- ieRkiPRes he@o8RB @plonfYhe meadinbHBedh Ry - | dhsiGRIHRT

human al bum n and translation term nation sites. 30 48
sequence and the mature human albumin coding region to be found within

the polynucleotide sequence of pAYEG33.

The Nofl human albumin expression cassette was isolated from pAYE653
and ligated into the unique Nofl site of plasmid pSAC35 to generate
plasmids pAYE655 (Figure 10).

Example 2

SEQ ID No 19 shows a DNA sequence that comprises: a non-coding region

that includes a 5' UTR from the Saccharomyces cerevisiae PRBI promoter; (

a polynucleotide region encoding the modified HSA/MFo-1 fusion leader
sequence of the invention; a codon optimised coding region for mature

human atbumin and translation termination sites.

43




10

15

20

25

30

2 3 JAN 7007 WO 2004/009819 PCT/ GB2003/003273 As a
control with which to conpare the effects of the
sequence nodifications provided to the |eader _
wosguensge in SEQ 1D No 19, SEQID No 40 shows/GeNA03273
sequence that is essentially the same as SEQ ID No

23%’ CXGERLT (hal o hARt egd c&&qé&]aetﬁes Rl ue et i gteuence

giron"representing the 5 second aspect of the

hﬁﬁ%&dﬁ@?s pfdﬂ)ledda%dﬁﬁal&eqimeseqﬁerﬁg@ ISE(%@;H o Kb J&%
an ol ynucl eoti de regi on encoding, the 5 a s
SR RRA S Ay P Y b e kv
namne| Fl SL. Bot.h t | b

P B, PR S B

sbdgliessthapdes ohveaeipuc pohidesseqiERe Bf IEQ@OIMaso 40
synthesrsed as a 1, 865kb Sacl - Hindll| DNA fra%ge tgﬁ@-

cbopsisks ot 05 trvdyrSabiotideHegion| ancefingshaf> priRgE
(Stratagene Europe, .P.O .Box 12085, m The
NomHaih s MAG I ufiar B dAVER SO0 T SHISTL) | The
Saccharomyces eerevi siae PRBL pronoter was isol ated
fromyeast genomc DNA by PCR using two single

gggg%@ﬂgehﬁe@eweﬁeﬁpgmﬁ@iﬁawenm, PREOBnb2dEe, UK)
FHTT SGABTPAGGTTAAGTATEGTIErIIATTF@ESGATGAA- 3'  SEQ I D

NO 39 25 The PCR conditions 40 cycles of 94C for 30
seconds, 50C for 40 seconds, 72C for 120 seconds,

4 i G boved ) fdgent
%%:(%ﬁﬁ‘ﬁoeﬁ’%wé%ﬁ%@%gﬁﬁg%{é@%ggﬁgest ed with bgtﬁr?n
Mea/@ﬂomh@ ghd1l- mﬂﬂlﬂ gtiimg egplaamdﬂ ﬁBSmA (a@sflagtmaumpe,
WO 97/ 24445, 30 simlar i geste it tl.an
il 12685 Saserpiras die PAVERGUH 4ge plaomid PAYES30
(Figure 11).

23 JAN 207

The Saccharomyces cerevisiae PRBI promoter was isolated from yeast

genormic DNA by PCR using two single stranded oligonucieotides PRBIMI
and PRBIM3:

PRBIM?3

5-GTTAGAATTAGGTTAAGCTTGTTTTTTTATTGGCGATGAA-3’
SEQ ID NO: 39

The PCR conditions 40 cycles of 94°C for 30 seconds, 50°C for 40 K
seconds, 72°C for 120 seconds, followed by 72°C for 600 seconds,
followed by 2 4 °C hold. The 0.81kb DNA fragment was digested with both
Notl and Hindlll and ligated into pBST+, described in WO 097/24445,
similarly digested with NoA and HindIIl, to create plasmid pAYE439
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12). Plasnlid pAYE439 was digested with H ndlil and
BaniMand l|igated with the 0.48kb Hi ndlI1/BarH ADHI

wd solae@bor DNA fragment from pAYE440 pr eviraustBzo03/003273
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di scl osed in WD 00/ 44772, so as to create plasmd

JPEER TP BN RAYERS e PRt LI RERF

Side@eivifhl N dsiAYEASG]/Bo/EIIeADE Iptetsifiaorn BYES 4B gment
whi ch was shown to contain the 1.865kb H ndul DNA

firamnehl B0 SEeriopslyNdisapspé tine®y) tHE 4R8I sor esrde efreate
and the .mn r in the correct 10 orientation
fﬂ?sr@gﬁ‘éfﬂl%&%%ﬁw%ﬁ‘e PRBJ pronoter- (Figure 14). -
Pl asm d pAYE640 was digested to conpletion with
Not|/Pvul and the Notl 3.2kb, PRBI pronoter/H ndul

DA . §6agnEimi[Id DISEQrhmbiot 4DSEQele/NDH) was njomad anto the
expression_cassette was, pur] fi&g.t%A Not | /.Pvul , 15
f

Jeitee Frgls it rofpplpamid Rullpererdpte BlasmdindgEo40,

£l di [.OC e =
Db S5 R BRI L ABIEBRSR A0 SBRSR g s
NFUb Metwddnshe PR EINErotrctisbabiht 4 /BN D iesSheidr dASEetdi@ect
from pAYE640 was ligated into Nod |inearised pSAC35

(BleapiontiontxprestBayompehe PRE memetergFiguis’ding?)
whi ch had been previously treated with calf intestinal
20 phosphatase (CIP) to create plasm d pAYE638 (Figure

ﬁ&mﬁ'ﬁ?ﬁﬁm RAYEERSWAS ShRdOwRRNAT/PuiTEndNad ASA

expression cassette inserted” into the Nod site of

BIBG35 PAB  @ro@btearBddED Dt frhgmeniprefSSHM @D the 40
HSnAé{gene was away fromthe LEU2 auxotraophi.c marker and
S60R(P A h derppfieF | FPReSSTONy EptsPiatWen Pupligdni o piyigax!

iped.t i ,
PR hr e TR S e o BRI P By ooy
ki NeprdfioMedssiRl(Rekby 86d 8B ST+ 1 80BkbaSRsdne (3 NW) Wrere
DNA fragment cloned I nto pBSSK- (Stratagene Europe,
PingilarBaxsiz208%he Pkl éadhmxpTission Neshaslic] Ginas pA Y40 was

I?ilggtse .jgtopﬁgz‘llz'?i‘]‘r]gargs@cigp%ﬁc}:? )(Slet-ar;p &t %939%‘},“ btec mélggy 9:
183-187), which had been previously treated with calf intestinal
phosphatase (CIP) to create plasmid pAYE638 (Figure 15). Plasmid
PAYEG38 was shown to contain the Nofl HSA expression cassette inserted
into the Nof site of pSAC35 and orientated so that the expression of the
HSA gene was awey from the LEUZ2 auxotrophic marker and toward the
2um origin of replication. Plasmid pAYE642 contained the same HSA

expression cassette but arranged in the opposite orientation (Figure 15).

SEQ ID No 19 was synthesised as a 1.865kb Sacl - HindIlI DNA fragment
cloned into pBSSK- (Stratagene Europe, P.O. Box 12085, Amsterdam, The
Netherlands), as plasmid pAYEG643 (Figure 16). The DNA sequence which

encodes for an HSA/MFo-1 fusion leader sequence-albumin fusion within
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30 encodes for an HSA/ MFa-1 fusion | eader
sequence-al bumn fusion within 50 2 $ JAN 2007 WO
20041009519 PCT/ GB2003/ 003273 pAYE643 is given in SEQ

wd BoDe#d. The 1.865kb Hindl Il fragment of pofE@BINING3273

19 was isolated from pAYE643 and ligated into the
uni qu

sl o) ol Tkl LR R
W8Sl S Al Bkaf! £k P AAYESH BubYigdisgertio dhe Sut
mﬁgégiﬁiéitﬁaﬁ; Qégﬁgigé%%igﬁgfw 7y S;rﬁ%,q@aﬂ
AYE647 (F 19). T i o .
%RB Ri rﬁlﬁp feglgfgggéjg% A’?)E@EG wg(%%l\lgwqtgcﬁ ?qu%i ?A?&ﬂE?%SZ %S;?ngeshon
SLES0L 20250 888 S E QR RO XGRS AUl eherce

cassette within plasmd pAYE647 was
gfagﬁ{gsaf) SV TGt Faeppos) tedopAEEb4T | (Gigure ol Ynd Thees Nate
ame as” plasm d pAYE642. ExanEI e_3 Three di Ef.er{f]gt o
yamsdsist casets WAThIB pasenie, PAVEFEYE s POV S YAt

12 BLoC OL 0N, W PaS o PRI DAKERGE o BAXERAD

S Were patched out onto

Buf f.er ' é\@? 4 wWBMYentestini the dpbysite orientation
@FF@Q‘%\?[FM@%E&.MEH at . (16398) Yeast 14, 161-169)

GO ak Hienan%spdsnidglaléB642.(BWD) and i ncubated at
30C until grown sufficiently for further analysis.

The human al bum n productivity of the 20 transformants
was arial,ysed from1Or YEP (1% (W V) yeast extract; 2%
cto peptone) containing 2% (wv) glucose

(YEPD) and BMMVMD shake flask culture (30C, 200rpin,

72hr) by rocket imunoel ectrophoresis of cel fﬁee.
QkdeUGfesapeyemsit smting FhgUd endoy, Wors W@%?éf?fégfisﬂ fQ leucine

PHBEOB A A TR BRI BT GAYERSE s e PAYEGSS.
R s e R TR DAveaAS b ch Both
A, sy e . ek
containing 2&) (w/v) glacose (BMMD) and incubated at 30~ C until grown
sufficiently for further analysis. The human albumin productivity of the
transformants was analysed from 10mL YEP (1% (w/v) yeast exiract; 2%
(wiv) bacto peptone) containing 2% (wiv) glucose (YEPD) and BMWMD
chake flask culture (30°C, 200rpm, 72hr) by rocket immunoelectrophoresis

of cell free culture supernatant (Figure 20).

The results showed that the human ailbumin productivity of all three strams
transformed with pAYE638 was approximately 4-5 fold lower than that
observed in the same sirain transformed with pAYE443 (which both
contained the HSA/MFa-1 fusion leader sequence, but encoded by different
polynucleotide sequences) in both rich and defined media. Unexpectedly,

the human albumin productivity of all three sirains transformed with

- 51
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medi a. Unexpectedly, 30 the human al bum n productivity
of all three strains transfornmed with 51 2 3 JAN 2007

wONM 20046009819 PCT/ GB2003/ 003273 pAYE646 orCIAMESSHI03273

was significantly higher than that observed with
DAYE638 and ar or. sl
bV Erdoe T ERe> Siarer e Ay DI ET AAAhdaRd with

that[ gba¥EAd Bt rsanre
%ﬁﬁggg] ﬁﬁ{;}%ﬁfg}eﬁﬂ%}{ %g eéa?ggjﬁb‘gnd [qg?r ai ns}]‘C(:)I r

ﬂ%ﬁ%&ﬁ&@fomﬁﬁemﬁtpam@S[pAYE443] and strain B
[ PAYE646] were cultivated in high cell density
fermantationin both fed-batch and fill & 1o draw

Erocegu The fed-batch procedure used a medi um and
parameters as described in WO 96/ 37515. The
fill & draw procedure used the fed-batch procedure as

e Dt i
deatn g A R s PR IP A ] O brdifl s PIAYHER6] were

balieh aadnm uen added fEﬁnérh@tzcﬁrﬁﬁﬁllmﬂngbd:B%hodmﬂrﬁllo&

ure (‘mai ntaining pH control) pr| or to Cil
B bﬂicleﬂﬁlre@f The dedddichi procedurs 15gd tth anafdemuRG Fantrol

control paraneters d (5
hanaenstess gw%ﬁﬂb?@%ﬁé\ﬁwg&%ﬁr B?Eﬁj fﬁﬁ%ﬁ% ‘%}gﬂoc T8 anod
t d8eA d th
den i ivg%@s&%éé SRCEB IS % BRI Tocuded the
g@ég ULR: wphe Rindiess: wifehd r(em@hawsafaﬂsofedaibmm andigre
rav nmetri ¢ determ nations. The r%ﬁpul EE‘ n%ffgz'
gaaoedmd; paYiedf tharplas %@éﬁ%?"é?ﬂ%@@l"?ﬁ S ngEcEer
the human al bu r oduct,i (X oMU, ;
HbBaIR heBhER] Fan 38474 1O S Y yeé’féﬂé%m@?%“ o of the
cont al eXiHeehstiabn pf efsesti adddition,
O@Egénnéa@% na .w%ﬁgg?@%délp%dg sequencé bl]JJt yeast - bi als d
GORlQNBY i@t Bné iognirdl wamteterd dmrlbpd BHERIAE 95 1o aﬁhe
the sanme strains contain

h L b
émpmesﬁblﬁmnﬂbfﬁéﬁﬁtﬂ’ﬁﬁﬂﬁﬂl?g@ 7 B@e %P%ggfcglagaﬁon (g/L)

Wegéj ?zsns%s?seg by scanmng densitometry of SDS-PAGE of cell free whole

culture. The biomass yield (Yys) was also calculated from gravimetric
determinations. The results (Fig. 21) indicated that, as seen previously in
Example 3, the human albumin productivity (Ypg) and human atbumin
concentration (g/L) of yeast strains containing the human albumin expression
plasmid pAYEG38 (native polypeptide sequence but yeast-biased codons) had
signiﬁcanﬂy lower productivity than the same strains containing the human
albumin expression plasmid pAYE443 (native polypeptide sequence and
natural codon bias for leader and mature albumin) even though the amino acid
sequences of both the HSA/MFo-1 fusion leader sequence and the mature

human albumin were identical.
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t hough the am no acid sequences of both the HSA Mra- -
fusion | eader sequence and the mature hunan al bum n

woMiBaobglent i cal . 30 52 23 JAN 2007 WD 2004/r@08832903/003273
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PCT/ (B2003/ 003273 When the strain C fermentati ons were

Cn fed-b ' 0 - 10%i _ .

B BrOmaCar U o g e o ol oo Fare o g R

Gobp AHEAAS I Waman sRimedrobecSiyr @) G14pAWEaRS] ofditdain

Strain C [pAYE646] (human al bum n ex res%l]_on ({)I asm dé
é-ﬁﬁfb [

i @ dpANTIHEB] mgesa orertived edha 1S4t C IB Strain

ISR anS iy bR e E i DR Aol 8P odificd
NERRE Cste#;ﬁéﬁic)é iRt S i MhS prEamieintadticaf)s weed &ach

ran in batch node a 24%increase in human al bum n
fuftdtedt fov iatopnfpépatsy lemgtiaol viend, getpieativady. Whem ghastrain B

AYE443 bser ved, when Strain .B,[ pAYEG46]. (th
o ig DT Aree (B 0% RGHPAEh JRALei<) 2 AbRHGAsT g hamen

dified |l.e - 1N r ce Wt i, A PB4

i, Prodf BT IE B 1 B P SE R PATPAT wes
| @R&EBA Ofrhéd NBraidhBN [FATESLE R (heChi:arane atbabiion sxpession
run in fill and draw node a 13% and 6% i ncrease |n

hiesand dhbumroratipg od vowdified {eadapsespenes & poerdanaenyith ghe
Strain C 15 [ pAYE443 b in C
S PEBISS IO VA A PRRTEIO S WELRUTRI Sl bur n

expression plasmds incorporating nodified |eader
seguence in accordance with the present invention)
ViFhen fleathicdl fetimedafions wereanpanr &bl and dmgthodé atldie and
respectivel?/. This increased .to_4 20/1 and 4

¢

8% .

reh andrease tiohuman aBrngn PR dcE Vi AYre3s]atwR in thet pEPRaie C
55] . and_St raij EG46] A u m

ﬁé&@g?ﬁnwisplo}@ﬁ&g H}ﬁg_rgr %]gﬁ%t i(i%lg@péﬂl X}rr%(gilsff]i ggal gg%‘éﬁr ¢
%ﬁb@mey [th@C GarAaNGEbuthihh dxbeessiphe geaimiin v éndcreurhting
were each cultured for a conparable |ength of ting,
resdified ilsedey sequence in accordance with the present mvention) were
each cultured for a comparable length of time, respectively. This increased
to 442% and 408% relalive to that of Strain C [pAYE638] when Sirain C
[pPAYEGSS5] and Strain C [pAYE646] (the human albumin expression
plasmids incorporating a modified leader sequence in accordance with the

present invention) were each cultured for a comparable length of time,

“respectively.

Summary

Plasmids pAYE443 and pAYE638 both encode human albumin having a
leader sequence derived from HSA/MFc-1 fusion leader sequence, but the
former uses the natural codon bias of the native polynucleotide sequences,
while the latter uses a polynucleotide séquence which is fully codon

optimised for yeast expression. Expression of human albumin obtained
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25 Summary Plasni ds pAYE443 and pAYE638 both encode g3 jan 2007
human al bumi n having a | eader sequence derived from
HSA/ MFa- 1 fusi on | eader sequence, but the forner uses
t he natural codon bias of the native pol ynucl eot |
Wogﬁgﬁ%ﬁges, 30 while the latter uses a pol fﬁ%{:‘%&é@ﬂ’g?”
sequence which is fully codon optimsed for yeast
opreS¥ECRS 1Exdpef abki mwenfthim e elithimed usolgt pANSH4353A
28 J 2007 = WD 2004/ 009819 PCT/ 280@/ 003273 from .
@i&?ﬁ@glﬁé’tﬁdé, ASFIFIGE d SERRERE t RarfRPHARC obtadiche d°TRGIAG I
RAY, y ot | : n I: :
REach, im0 PSR R ARIGE R R R gt the

Iﬁﬂ?ﬁﬁﬁoﬁd@%_@ dreP chasdibe et IBRSLIFUT gtkibAtddePeequence
pol ynucl eoti de sequence encodi ng the HSA/ MFa-1 fusion

5 ofdudle pAseitiEnesd PAGEDBGSt o peaE4AUs handnpAvESS8 ckpression
reate t n. al 1 . expressi.on | asmi ds,.pAYEGES
SRR PTR80S Rl TR T AT ol PREHEES 54 g 1he
, a . .

PR (SR AeRUeeSa B0 i By RIEP R imicoan
ipmocketidod i plodtbigordelSthe desipal popepiptide. 54 2 3 JAN 2007
WD 2004/ 009819 PCT/ GB2003/ 003273 SEQ I D No. 1
-(Phe/ Trp/ Tyr)-(1'l e/ LeuRTal / Al a/ Met) - (Leu/ V
al/Ala/ Met)-(Ser/ ThT)- (lle/Vval/A a/Met) 5 SEQ | D No.
2 -Phe-(llel/lLeu/VallA al Met)-(Leu/Vall Al a/ Met) -
(Ser/ Thr)- (lle/Val/A a/Met) SEQ ID No. 3 io0
-(Phe/ Trp/ Tyr)-11e-(Leu/Vall Al a/ Met) -
(Ser/ Thr)-(lle/VvallA a/Met)- SEQ ID No. 4
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al / Al
WO 2008885 o/ Tyr) - (11 e/ Leu/ Val / Al a/ Met) - ( Leu

-(Phe/ Trp/ Tyr)- (11 e/ Leu/ Val | Al a/ Met ) - Val -(Ser/Thr)-(Ié3JAN 2007

e/Val/Ala/ Met)- 15 SEQ_ ID No. 5
-(Phe/ Trp/ Tyr)-(11el/ Leu/ Val /| Al a/ Met) - (Leu/ V
al Met)-Ser- (1le/VallAl alMet) SEQID@% 6 2
(oG nEry
- (Ser/Thr)-1le- SEQID No. 7 -Phe-Ile-Val-Ser-Ile- 25
SEEIhBANp. S -Met-Lys-Trp-Val- ¢ SEQID No. 9

- Ceu- Phe- Leu- Phe- Ser - Sey - Ala- Tyr.s Ser.- 5 3 JAN
@0t Ot oUY8 B PR B OIS S TB R, 10
- /.Le
@%/N&ﬁéﬁa&ﬁ@( Phe/ Trp/ Tyr)- (11 e/ Leu/ Val / Al a/ Net ) -
(Phe/ Trp/ Tyr)-(Ser/ Thr/ d y/ Tyr/ Al a)-(Ser/ Thr/ Gly/ Tyr/ A
l a) -
SHQ ED10éai/NVall Alal Met) - (Phe/ Trp/ Tyr)-(Ser/ Thr/ G y/ Tyr/ A
| a)

S S0 RN gy G
3 - Asp-Lys-Arg- SEQ ID No.12 10
(_ﬁ%@@[‘l@%%eu p-Lys-Arg- SEQ

- Val - Xl - X2- X3- X4- X5- Leu- Phe- Leu- Phe- Ser - Se
r-Ala-Tyr-Ser- SEQ ID No.13 -Met-Lys-Trp-V
al - Xl - X2- X3- X4- X5- (11 e/ Leu/ Val / Al a/ Met) - (Phe/ Trp/ Tyr) -
SE@ED\¥e/al | Al a/ Met ) - (Phe/ Trp/ Tyr)-(Ser/ Thr/ d y/ Tyr/ A

T : _(Tle/Val/Ala/Met)-
TR A s ST ey ey 7
yr)-

SEQ ID No. 4
~(Phe/Ttp/Tyr)-(lle/Leu/Val/ Ala/Met)-Val-(Ser/Thr)-(Tle/Val/Ala/Met)-

SEQ ID No. 5
-(Phe/Trp/Tyr)-(lle/Leu/Val/Ala/Met)-(Lew/V al/Ala/Met)-Ser-

(Tle/Val/Ala/Met)-

SEQ ID No. 6 _
-(Phe/Trp/Tyr)-(Tle/Len/Val/Ala/Met)-(Lew'V al/Ala/Met)- (Ser/Thr)-lle-

SEQ ID No. 7
-Phe-Ile-Val-Ser-Ile-

SEQ ID No. 8
-Met-Lys-Trp-Val- (

SEQ ID No. 9
-Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-
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(Ser/ Thr/dy/Tyr/Ala) SE(r)ID No. 14 -Met-Lys-Trp-V 23 JAN 2007
al - Xl - X2- X3- Xa- X5- Leu- Phe- Leu- Phe- Ser - Ser - Al a- Tyr - Ser* -
20 Arg-Ser-Leu-Asp-Lys-Arg SEQ I D No. 15
-@%TTY/ TGE TAY) - (ATH TTR or CTN GIN GCN AT%) -(TTR or
WO BHPGER GON ATG) - (AGY or TCN/ ACN) - (ATH or YC2E>B2003/003273
CTN GTN GCCNV ATG SEQ I D No. 16 -TTY- ATH GTN- ( TCN or
Sﬁ‘@Yf/DMHIU% 23 JAN 2007 WD 2004/009819
PCT/ GB2003/ 003273 SEQ I D No. 17
-(eTRG/ NS EATE (R T &y Ve YaGp Iy Niet GTY/ GCT, / ATG

refpiir e e ke et N Gy g
O R B R ko

GATAAGAGAGACGCT CACAAGT CCGAAGT CGCTCACAGATTCAA
GGACTTGGGTGAAGAAAACT TCAAGGCTTTGGTCTTGATCGCTTT
SECHTEART ACTTGCAACAATGTCCATTCGAAGATCACGTCAAGTT i s

% PACLLAGCEAN TOCRT AMGAG]

ATGCCTGACTGTTGT GCTAAGCAAGAACCAGAAAGAAACGAATG
SEQTIZF VaCAACACAAGGACGACAACCCAAACT TGCCAAGATTGG

-Met-Lys-Trp-Val-X;-X;-X3-X-Xs-Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-

SEQ ID No. 13
“Met-Lys-Trp-Val-X;-Xo-X5-X-Xs-(Tle/Leu/Val/Ala/Met)-(Phe/ Trp/Tyr)-
(Ile/Leuw/Val/Ala/Met)-(Phe/Trp/Tyr)-(Ser/Thr/Gly/Tyr/ Ala)-
(Ser/Thr/Gly/Tyr/Ala)-(Lle/Leu/Val/Ala/Met)-(Phe/Trp/Tyr)-
(Ser/Thr/Gly/Tyr/Ala)-

SEQ ID No. 14
-Met-Lys-Trp-Val-X;-X,-X3-X4-Xs-Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-
Arg-Ser-Leu-Asp-Lys-Arg-

SEQ ID No. 15
(TTY/TGGITAY)-(ATH/TTR  or CTN/GTN/GCN/ATG)-(TTR  or
CTN/GTN/GCN/ATG)-AGY or TCN/ACN)-ATH - or
CTN/GTN/GCN/ATG)-

SEQ ID No. 16

-TTY-ATH-GTN-(TCN or AGY)-ATH-
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WO 1849P8SET T GT TGOCAAAGT TGGATGAAT TGAGAGACGAAGGT

20 TTAGACCAGAAGI TGACGT CATGTGTACTGCTTTCCACGACAACG 23 JAN 2007

AAGAAACCTTCTTGAAGAAGTACTTGTACGAAATTGCTAGAAGA
CACCCATACTTCTACGCCTCCAGAATTGTI TGT TCTTCGCTAAGAGA
TACAAGGCTGCTTTCACCGAATGT TGTCAAGCTGCTGATAA 003/003273

GGCTTCTTCCGCTAAGCAAAGATTGAAGT GTGCTTCCTTGCAAAA

SET BBV SAHAGAGCT TTCAAGGCT TGAGCTGTCGCTAGATTGTC ¢

TCAAAGATTCCCAAAGGCTGAATTCGCT GAAGT TTCTAAGT TGGT
W/WWMW%@WW@@T’ ATG)-
A IAQIQAEIA‘&- GACTTGCCTAAGTACATCT 3o
. CCAAGT TGAAGGAATGITGIG 57 2 3
JAN 2007 WD 2004/009819 PCT/ GB2003/ 003273
AAAAGCCATTGTTGGAAAAGT CTCACTGTATTGCTGAAGT TGAA
AT GCCAGCTGACTTGCCATCTTTGECTGCTGACTTC
GT TGAATCT AACE%%&;(FBTAAGAACT ACGCCTGAAGCTAAGEA
GIACGAATACGCTAGA. AGACACCC 5
AGACT ACT CCGITGICTTGI TGT TGAGAT TGECTAAGACCTACGA
AACTACCTTGGAAAAGT GT TGT GCTGCTGCT GACCCACACGAAT
AP ARSGT TTTCGATGAAT TCAAGCCATTGGTCGAAGAAC
CTTGATCAAGCAAAACTGTGAATTGT TCGAACAATTG
GGTGAATACAAGT TCCAAAACGCTTTGI TGGT TAGATACACT AA 10

@f@%@ﬁﬂfﬁﬁﬂ@f@@ﬁ@ﬁﬁéﬁ&@b@@@@ﬁ@%ﬂ@%ﬁﬂm
ACCAATTGTGTGITT TGCACGAAAAGACCCCAGT CTCTGATAGA

WMMWWRTMAA
GT&%%TEE%%W%F %J%@W&% CGCTTT
CGCTCAATACTTGCAACAATGTCCATTCGAAGATCACGTCAAGTT
GGTCAACGAAGTTACCGAATTCGCTAAGACTTGTGTTIGCTGACG
AATCTGCTGAAAACTGTGACAAGTCCTTGCACACCTTIGTTICGGTG
ATAAGTTGTGTACTGTTGCTACCTIGAGAGAAACCTACGGTGAA
ATGGCTGACTGTTGTGCTAAGCAAGAACCAGAAAGAAACGAATG
TTTCTTGCAACACAAGGACGACAACCCAAACTTGCCAAGATTGG
TTAGACCAGAAGTTGACGTCATGTGTACTGCTTTCCACGACAACG -
AAGAAACCTTCTTGAAGAAGTACTTGTACGAAATTGCTAGAAGA
CACCCATACTTCTACGCTCCAGAATTGTITGTTCTTCGCTAAGAGA
TACAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATAAGGCT
GCTTGTTTGTTGCCAAAGTTGGATGAATTGAGAGACGAAGGTAA
GGCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGCAAAA
GTTCGGTGAAAGAGCTTITCAAGGCTTGGGCTGTCGCTAGATTGTC
TCAAAGATTCCCAAAGGCTGAATTCGCTGAAGTTTCTAAGTTGGT
TACTGACTTGACTAAGGTTCACACTGAATGTTGTCACGGTGACTT
GTTGGAATGTGCTGATGACAGAGCTGACTTGGCTAAGTACATCT
GTGAAAACCAAGACTCTATCTCITCCAAGTTGAAGGAATGTTGTG

57




WO TR

10

20

25

- 30

ACGCTGAAACTTTCACCTTCCACGCTGATATCTGTACCTTGTCCG 23 JAN 207

AAAAGGAAAGACAAATTAAGAAGCAAACTGCTTTGGTTGAATTG
GTCAAGCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGT
CATGGATGATTTCGCTGCTTTCGTTGAAAAGTGTTGTAA GEAGEZQ’“ 5003273
CTTGTTTCGCTGAAGAAGGTAAGAAGTT .
CTGCTTCCCAAGCTGCTTTGGGTTTGTAATAAGCTT SEO I D NO 20: 25

AGATCTT TEAGATARGEGAGAEECT A EAGTTGAA
CAGATTCAAGGACTTGCGEGT GAAGAAAACTTCAA
Wﬁmﬁm@a@wﬁ@f@ﬁm&@rﬁ%ﬁ%%ﬂm

@G@WT@TWKG@MH@@WA%@@
JAN 2007 WD 2004/ 009819 PCT/ GB2003/ 003273

ARSI ARATE T EAC TG T T ECORAGEAAGACEAG MANE TACGA

R S R G R i raan

@%%Wi@ AN ASICTATGGAPATARGAAC
ACTTCTACGLT CCAGAATTGT TGTTCTT

G s g o
%’ (L ( e AN

W@@W@WM%@H@CAGAAG
CACGGTGACT TGT TGGAATGT GCTGATGACAGAGCT GACTTGGCT

CREHR AT ETCIERAANCEIACICTCT NPT TECASITCAAS TTTTGA
ACCAATTGTGTGTTTTGCACGAAAAGACCCCAGTCTCTGATAGAG

TCACCAAGTGTTGTACTGAATCTTTGGTTAACAGAAGACCATGTT
TCTCTGCTTTGGAAGTCGACGAAACTTACGTTCCAAAGGAATTCA
ACGCTGAAACTTTCACCTTCCACGCTGATATCTGTACCTTGTCCG

AAAAGGAAAGACAAATTAAGAAGCAAACTGCTTTGGTTGAATTG
GTCAAGCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGT
CATGGATGATTTCGCTGCTTTCGTTGAAAAGTGTTGTAAGGCTGA
TGATAAGGAAACTTGTTTCGCTGAAGAAGGTAAGAAGTTGGTCG

CTGCTTCCCAAGCTGCTTTGGGTTTGTAATAAGCIT

SEQ ID NO 20:

AGATCTTTGGATAAGAGAGACGCTCACAAGTCCGAAGTCGCTCA
CAGATTCAAGGACTTGGGTGAAGAAAACTTCAAGGCTTTGGTCT
TGATCGCTTTCGCTCAATACTTGCAACAATGTCCATTCGAAGATC
ACGT CAAGTTGGTCAACGAAGTTACCGAATTCGCTAAGACTTGT
GTTGCTGACGAATCTGCTGAAAACTGTGACAAGTCCTTGCACACC
TTGTTCGGTGATAAGTTGTGTACTGTTGCTACCTTGAGAGAAACC

58




~ GAATGTTGTG_AAAAGCCATTGTTGGAAAAGTCTCACTGTATTGCT 15 9g jaN 2007

GAAGT TGAAAACGAT GAAATGCCAGCTGACTTGCCATCTTTGGC
TGCTGACTTCGI TGAATCTAAGGACGT TTGTAAGAACTACGCTGA
AGCTAAGGACGTCTTCTTGGGTATGT TCTTGTACGAATACGCTAG

WO 2RENONECCAGACTACTCCGT TGTCTTGT TGT TGAGATTGGE FAAB2003/005273
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- 30

GACCTACGAAACTACCTTGGAAAAGT GTTGTGCTGCTGCTGACCC 20

BEACHREERINCECTARGAT T GICATGAARIABAGCCARKIRTAGAAAG
CGAAGAACCACAAAACT TGATCAAGCAAAACTGTGAATTGTTCG

AASANTHEIEIERT W@F&@M@éﬁ GEREPRAEARACTTGC

T ESrosITTCC

A

W@%@@@ﬁ@ﬁ@%@ﬁ@ﬁ@m AAATT
CGTTTTGAACCAATTGTGTGTTTTGCACGAAAAGACCCCAGTCT K,
ATAG 64 AGTECMWMG&&@TTCTTC

I GB200 OgﬁéﬁGé@A@A

GG@NG@W@@G&A@W@KMM@MG@MAN@TGTGCTT
AAGGCTGTCATGGATGATTTOGCTGCT TTCGTTGAAAAGTGT
WACES TN FEATARERRAS TSI EEC EEACAAGEIA.

Tx@@GCTGTc

ST IR Ho R S0 bR Rl
TITARTTIAGATC R GRA TGN EHIACNCACOPAAN TG TTGT
GTCGCTCACAGATTCAAGGACTTGGGTGAAGAAAACTTCAAGGEC
CACGGTGACTTGTTGGAATGTGCTGATGACAGAGCTGACTTIGGCT
AAGTACATCTGTGAAAACCAAGACTCTATCTCTTCCAAGTTGAAG
GAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGTATTGCT
GAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATCTITGGC
TGCTGACTTCGTTGAATCTAAGGACGTTTGTAAGAACTACGCTGA
AGCTAAGGACGTCTTCTTGGGTATGTTCTTGTACGAATACGCTAG
AAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATTGGCTAA
GACCTACGAAACTACCTTGGAAAAGTGTTGTGCTGCTGCTGACCC
ACACGAATGTTACGCTAAGGTTTTCGATGAATTCAAGCCATTGGT
CGAAGAACCACAAAACTTGATCAAGCAAAACTGTGAATTGTTCG
AACAATTGGGTGAATACAAGTTC CAAAACGCTTTGTTGGTTAGAT
ACACTAAGAAGGTCCCACAAGTCTCCACCCCAACTTTGGTTGAA
GTCTCTAGAAACTTGGGTAAGGTCGGTTCTAAGTGTTGTAAGCAC
CCAGAAGCTAAGAGAATGCCATGTGCTGAAGATTACTTGTCCGT
CGTITTGAACCAATTGTGTGTTTTGCACGAAAAGACCCCAGTCTC
TGATAGAGTCACCAAGTGTTGTACTGAATCTTTGGTTAACAGAAG
ACCATGTTTCTCTGCTTTGGAAGTCGACGAAACTTACGTTCCAAA
GGAATTCAACGCTGAAACTTTCACCTTCCACGCTGATATCTGTAC
CTTGTCCGAAAAGGAAAGACAAATTAAGAAGCAAACTGCTITGG
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TTTGGTCTTGATCGCTTTCGCTCAATACTTGCAACAATGTCCATTC 23 JAN 2007

GAAGATCACGT CAAGT TGGT CAACGAAGT TACCGAATTCGCTAA
GACTTGTGITGCTGACGAATCTGCTG_AAAACTGTGACAAGTCCTT

WO (@AC@%TGTTC%I GATAAGITGTGTACTGT TGCTACCTT, G13§003/003273 .-
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30

ACGGTGAAAT GECTGACT GTTGT GCTAAGCAA
CAGAAAGAAACGAATGT TTCT TGCAACACAAGGACGACAACCCA
ABGCTIAGACCACBAGTA GRSTIATAFCTRER CAATTG

R MY omon
B S A A RO T T PO M REIGIGR TAAGAA
1) TTGITGCCAAAGT TGGATGAATT

GAGREATGAAIET GAGECTAA TOIET ARGCAAATGATGGAAGT
GTGCTTCCTTGCAAAAGT TCGGTGAAAGAGCT TTCAAGGCT TGGG
CTGTCGCTAGATTGTCTCAAAGAT TCCCAAAGGCTGAATTCGCTG 25
WT@TACTGACTTGACTAA&BTTOAOACTGAAT

GACTTGT TGGAATGTGCTGATGACAGAGCTGACT ¢
TGGCTAAGTACATCTGT GAAAACCAAGACTCTATCTCTTCCAAGT
TGAAGGAATGT TGTGAAAAGCCAT TGT TGGAAAAGT CTCACTGT
ATTECr GRASTCEAARACGK T GRARKCLEACE TR I BEGATC BoCTCTG

SANASODT TR Hob5F D00 ST Apbbs s pan CTCLGAA

A HINEEPHICTEANEGAAIHACT Y CAAGGC
AGAAGACACCCAGACTACTCOGT TGTCTTGI TGT TGAGATT
BECGAACECTEAIRBETT; GTTEMATECTBGTCCATTC

AT G CrAACAREKCAARKR AR BARACF GHEM TCOCTAA
GRS R A TEAXRACT AT E-E BaGroeTT
GCACACCTTGTTCGGTGATAAGTTGTGTACTGTTGCTACCTTGAG
AGAAACCTACGGTGAAATGGCTGACTGTTGTGCTAAGCAAGAAC
CAGAAAGAAACGAATGTTTCTTGCAACACAAGGACGACAACCCA
AACTTGCCAAGATTGGTTAGACCAGAAGTTGACGTCATGTGTACT
GCTTTCCACGACAACGAAGAAACCTTCTTGAAGAAGTACTTGTA
CGAAATTGCTAGAAGACACCCATACTTCTACGCTCCAGAATTGTT
GTTCTTCGCTAAGAGATACAAGGCTGCTTTCACCGAATGTTGTCA
AGCTGCTGATAAGGCTGCTTGTTTGTITGCCAAAGTTGGATGAATT
GAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGT
GTGCTTCCTTGCAAAAGTTCGGTGAAAGAGCTITCAAGGCTTGGG
CTGTCGCTAGATTGTCTCAAAGATTCCCAAAGGCTGAATTCGCTG
AAGTTTCTAAGTTGGTTACTGACTTGACTAAGGTTCACACTGAAT
GTTGTCACGGTGAC‘TTGTTGGAATGTGCTGATGACAGAGCTGACT
TGGCTAAGTACATCTGTGAAAACCAAGACTCTATCTCTTCCAAGT
TGAAGGAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGT
ATTGCTGAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATC
TTTGGCTGCTGACTTCGTTGAATCTAAGGACGTTTGTAAGAACTA

L
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GI TGAAGT CTCTAGAAACTTGGGTAAGGTCGGT TCTAAGTGITGT
AAGCACCCAGAAGCTAAGAGAATGCCATGTGCTGAAGATTACTT i o
GICCGTCGI TTTGAACCAATTGTI GTGT TTTGCACGAAAAGACCCC

WO 2T GAT AGAGT CACCAAGT GTTGTACT GAATCT TTGGF FAAFB2003/003273
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- 30

CAGAAGACCATGI TTCTCTGCTTTGGAAGT CGACGAAACT TACGT

JWGTMMWEWMM@@MCGMTA
CTGTACCTTGT CCGAMAGGAALGACAMTTAMG AACCAAACT
SETTARAITH @TWTGAGATT

%@%%@%&@E&%Wmm
AT ERTOECT BENTCCARGOT COTITECRIG EG QR ASERE PNCGRE:

ATGAAGTGGGTAAGCTTTATTTCCCTT(,I TT1 ICT(,I TTAGCTCGG
( 2 SALEASTAMIC TGTGAA

GTT%@%@@@@@%&%@%@TWG
S Selltullen e el S eatbua b ettt e I NI

GMMT@TWWMGM@HM&TGTTGT
GT GAAACCTATGGT GAAATGGCTGACT GCTGT GCAAAACAA
GMM@@%&@MM@&E@W@@AHA@ T

@W@M@%TT@W@TGGTTAA
ATGAAATTGCCAC—:AAGACATCCTTACTTTTATCI)CCCCIBAA -

TCCAAAGGAATTCAACGCTGAAACTTTCACCTTCCACGCTGATAT
CTGTACCTTGTCCGAAAAGGAAAGACAAATTAAGAAGCAAACTG
CTTITGGTTGAATTGGTCAAGCACAAGCCAAAGGCTACTAAGGAA

CAATTGAAGGCTGTCATGGATGATTTCGCTGCTTICGTTGAAAAG
TGTTGTAAGGCTGATGATAAGGAAACTTGTTTCGCTGAAGAAGG

TAAGAAGTTGGTCGCTGCTTCCCAAGCTGCTTTGGGTTTG

SEQ ID NO 22:

ATGAAGTGGGTAAGCTTTATTTCCCTTCTTTTTCTCTTTAGCTCGG
CTTATTCCAGGAGCTITGGATAAAAGAGATGCACACAAGAGTGAG
GTTGCTCATCGGTTTAAAGATTTGGGAGAAGAAAATTTCAAAGC
CTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATTT
GAAGATCATGTAAAATTAGTGAATGAAGTAACTGAATTTGCAAA
AACATGTGTTGCTGATGAGTCAGCTGAAAATTGTGACAAATCAC
TTCATACCCTTTTTGGAGACAAATTATGCACAGTTGCAACTCTTC
GTGAAACCTATGGTGAAATGGCTGACTGCTGTGCAAAACAAGAA
CCTGAGAGAAATGAATGCTTCTTGCAACACAAAGATGACAACCC

61
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5 AAGCTGCTGATAAAGCT GCCTGCCTGT TGCCAAAGCTCGATGAA . 23 JAN 207

CTTCGGGAT GAAGGGAAGGCTTCGT CTGOCAAACAGAGACT CAA
GTGTGOCAGT CTCCAAAAAT TTGGAGAAAGAGCT TTCAAAGCAT

AGCT CGOCT GAGCCAGAGATTTCCCAAAGCTGAGTT,
@@g T TTCCAAGTTAGTGACAGATCTTACC. AAAGT CCACACT P 03003273
GG AATGCTGCCATGGAGAT CTGCT TGAATGT GCTGAT GACAGGEG
W&CWHW@@@W@@WT@@TGT@CA

A S TACTTAT
%ﬁ#@?@?&%&%@%@@ L

i
e WGCAT

- ACTCT TGT AGAGGT CAAGAAACCT AGT GGGCAGCAA

;‘ e ‘, d o
@ TFAAGAGEES T%EH@@W@%R%ACAGGG

A GAGT TTAATGCTGAAACATTCACCTTCCA
TGGAGKT RTATGZACACHITAT GAGAAGSAGMRCAMTEAAGGATCTCCA.

AACAAACT GCACTTGTTGAGCT CGT GAAACA 30 ACAA
O A T K
RGP PORH AR RPH BX LRI ORI PGCCTGCTGACTT
GCCTTCATTAGCTGCTGATTTTGTTGAAAGTAAGGATGTTTGCAA
AAACTATGCTGAGGCAAAGGATGTCTTCCTGGGCATGTTTTTGTA
TGAATATGCAAGAAGGCATCCTGATTACTCTGTCGTGCTGCTGCT
GAGACTTGCCAAGACATATGAAACCACTCTAGAGAAGTGCTGTG
CCGCTGCAGATCCTCATGAATGCTATGCCAAAGTGTTCGATGAAT
TTAAACCTCTTGTGGAAGAGCCTCAGAATTTAATCAAACAAAATT
GTGAGCTTTTTGAGCAGCTTGGAGAGTACAAATTCCAGAATGCG
CTATTAGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCA
ACTCTTGTAGAGGTCTCAAGAAACCTAGGAAAAGTGGGCAGCAA
ATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGAAG
ACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGA
AAACGCCAGTAAGTGACAGAGTCACCAAATGCTGCACAGAATCC
TTGGTGAACAGGCGACCATGCTTTTCAGCTCTGGAAGTCGATGA

- AACATACGTTCCCAAAGAGTTTAATGCTGAAACATTCACCTTCCA

TGCAGATATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGA
AACAAACTGCACTTGTTGAGCTCGTGAAACACAAGCCCAAGGCA
ACAAAAGAGCAACTGAAAGCTGTTATGGATGATTTCGCAGCTTT
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WO ZBEHPIPIRO 24 10

TGTAGAGAAGT GCTGCAAGGCTGACGATAAGGAGACCTCCTTTG
CCGAGGAGGGTAAAAAACTTGT TGCTGCAAGTCAAGCTGCCTTA  GGCTTA
SEO_ I D NO 23

CTAAAGAGAAAAAGAAT GGAGACGATGAATACCCACT TCATCTT

ATGAAGTGGGTATTCATCGICTCCATTCTTTTTCTCITTAGCT
TG ECRACCATRTTGCATABRATEA CEA TMANG AGAGCTGCTTTG

R COOTAT T CATCCT R OCATICTTETCT CTHAGEIGRGC CTTA

C%¢ CATCGGTTTA AAGATTTGGGAGAAGAAAATTTCAAAGC
GITGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATTT 20
GAAGATCATGTAAAATTAGTGAATGAAGTAACTGAATTTGCAAA  AA
CATGTGTTGCTGATGAGT CAGCT GAAAATTGTGACAAATCAC
MWTTTTGGAGACAAATTATGCACAGTTGCAACTCTTC

TGACAACCC 2

CCT CCCCCGATTGGT GAGACCAGAGGT TGATGTGATGI GCA

GCTTTTCATGACAATGAAGAGACATTTTTGAAAAAATACTTAT
ATGAAATTGCCAGAAGACATCCTTACTTTTATGCCCCGGAACTCC
TTTTCTTTGCTAAAAGGTATAAAGCTGCCTTTTACAGAATGITGCC

@4T AAAGCTGCCTGCCT GTTGCCAAAGCTCGATGAA 30

CTTCGCGGATGAAGGGAAGECTTCGTCTGCCAAACAGAGACTCAA 63 2 3
JAN 2907 WD.2004/009819 PCT/ GB2003/ 003273
ATGAAGTGGGTATTCATCGTCTCCATTQTTTTTCTCTTTAGCTCGG

CTTATTCCAGGAGCTTGGATAAAAGA

p/A

SEQID NO 25

ATGAAGTGGGTATTCATCGTCTCCATTCTITITCTCTTTAGCTCGG
CTTATTCCAGGAGCTTGGATAAAAGAGATGCACACAAGAGTGAG
GTTGCTCATCGGTTTAAAGATTTGGGAGAAGAAAATTTCAAAGC
CTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATIT
GAAGATCATGTAAAATTAGTGAATGAAGTAACTGAATTTGCAAA
AACATGTGTTGCTGATGAGTCAGCTGAAAATTGTGACAAATCAC
TTCATACCCTTTTTGGAGACAAATTATGCACAGTTGCAACTCTTC
GTGAAACCTATGGTGAAATGGCTGACTGCTGTGCAAAACAAGAA
CCTGAGAGAAATGAATGCTTCTTGCAACACAAAGATGACAACCC
AAACCTCCCCCGATTGGTGAGACCAGAGGTTGATGTGATGTGCA
CTGCTTTTCATGACAATGAAGAGACATTTTTGAAAAAATACTTAT
ATGAAATTGCCAGAAGACATCCTTACTTTTATGCCCCGGAACTCC
TTTTCTTTGCTAAAAGGTATAAAGCTGCTTTTACAGAATGTTGCC
AAGCTGCTGATAAAGCTGCCTGCCTGTTGCCAAAGCTCGATGAA
CTTCGGGATGAAGGGAAGGCTTCGTCTGCCAAACAGAGACTCAA

63

?—53 JAN 2007

TCGC
PCT/GB2003/003273




GTGTGCCAGT CTCCAAAAAT TTGGAGAAAGAGCT TTCAAAGCAT 23 JAN 207

GGGCAGTAGCT CGCCTGAGCCAGAGATTTCCC AAAGCTGAGTTT -

GCAGAAGTTTCCAAGT TAGT GACAGATCTTACCAAAGTCCACAC

GGAAT GCTGOCAT GGAGATCTGCTTGAATGTGCTGATGACAGSS. S 3
WO A R T GOCAAGTATAT CTGT GAAAAT CAAGAT TCGAT CTCCK G B2003/003273 :

GTAAACT GAAGGAAT GCTGTGAAAAACCT CTGTTGGAAAAATCC

@@T@QQKWMT@@@W&E@MGCAT

@%ﬂ@%@@mﬁmmmwmwcmwc
GAGACTTGCCAAGAOATATGAAACCACTCTAGAGAAGTGCTGT
> ARG @,zmACAGGG

@W
ﬁ%@@ﬁ% AT

ACT ATCT AT GGT CCT CCAGT TgTEéI G@eﬁ\ @E@‘GCAA
I e ey o,

10 TCEAGATAGARGLAGAGGT AR AERACATICAMTIARGA TGCTGCT
AACAAACT GCACT TGT TGAGCTCGT GAAACACAAGCCCAAGGCA

@@M@M@CMW@WM@@T@T@@A@W@T@TGTG
e R TR G BB AT
ISEQALA%@%?@GI@GAAGAGCCTCAGAATTT AATCAAACAAAATT
GTGAGCTTTTTGAGCAGCTTGGAGAGTACAAATTCCAGAATGCG
15 CTATTAGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCA
ACTCTTGTAGAGGTCTCAAGAAACCTAGGAAAAGTGGGCAGCAA
ATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGAAG
ACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGA
AAACGCCAGTAAGTGACAGAGTCACCAAATGCTGCACAGAATCC
20  TTGGTGAACAGGCGACCATGCTTTTCAGCTCTGGAAGTCGATGA
AACATACGTTCCCAAAGAGTTTAATGCTGAAACATTCACCTTCCA
TGCAGATATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGA
AACAAACTGCACTTGTTGAGCTCGTGAAACACAAGCCCAAGGCA
ACAAAAGAGCAACTGAAAGCTGTTATGGATGATTTCGCAGCTTT
35 TGTAGAGAAGTGCTGCAAGGCTGACGATAAGGAGACCTGCTTTG
CCGAGGAGGGTAAAAAACTTGTTGCTGCAAGTCAAGCTGCCTTA. |
GGCTTA

SEQ ID NO 26

30

64




64 2 3 JAN 2007 WD 2004/009819 PCT/ GB2003/ 003273 23 JAN 2007

ATGAAGTGEGTTTCTTTCATTTCCTTGITGITCTTGITCTCCTCTG
CTTACTCTAGATCTTTGGAT_AAGAGAGACGCT CACAAGT CCGAA

WO%@?CA@TTC AAGGACTTGGGTGAAG _AAAACTTC 20051003273
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TGATCGCTTTCGCTC_AATACTTGCAACAATGTC
GAAGATCACGT CAAGT TGGT CAACGAAGT TACCGAATTCGCT
SASAFGIEICOTEACANNT T ECTGARKETEFGAS

ﬁ@i@@ﬁﬂ“CCTC’TG

Eﬁ@%ﬁfﬁi%éé%ﬁiﬁﬁ%ﬁ#@&%%%¢%ﬁ%§%§§§§é§ﬁﬁﬁCCGAA |

AACTTGCCAAGAT TGGTTAGACCAGAAGT TGACGTCATGT GTACT
WWWWMMMGTCCATTC

GAGMy«§§%2§%¥@@@E E§§£§@9%§¥%%§@ﬁ¥§¥§lAG*CCTT

G A CCNMEE R A EG T CE R QA R A TTACRAETEITEEG CTTCGAG

GTCCGCT. AGATTGT CAAAGATTCCCAAAGGCTGAATT!
M$WMW@@M€MGMC

LRI e

m&m&m@@ﬁ@%@ﬁ@@@@@Tmem
ATTCCTCAAGT TG AAAACCATGAAATGOCAGCTGACT TELCA
AECT WACTTGTA

' oA ST B
m@@@@&@%@@%ﬁ@% S TTGTCA
AGCTGCTGATAAGGCTGCTTGTTTIGTTGCCAAAGTTGGATGAATT
GAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGT
GTGCTTCCTTGCAAAAGTTCGGTGAAAGAGCTTTCAAGGCTIGGG
CTGTCGCTAGATTGTCTCAAAGATTCCCAAAGGCTGAATTCGCTG
AAGTTTCTAAGTITGGTTACTGACTTGACTAAGGTTCACACTGAAT

GITGTCACGGTGACTTGTTGGAATGTGCTGATGACAGAGCTGACT |

TGGCTAAGTACATCTGTGAAAACCAAGACTCTATCTCTTCCAAGT
TGAAGGAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGT

ATTGCTGAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATC

TTTGGCTGCTGACTTCGTTGAATCTAAGGACGTTITGTAAGAACTA
CGCTGAAGCTAAGGACGTCTTCTTGGGTATGTTCTTGTACGAATA
CGCTAGAAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATT
GGCTAAGACCTACGAAACTACCTTGGAAAAGTGTTIGTGCTGCTG

CTGACCCACACGAATGTTACGCTAAGGTTTTCGATGAATTCAAGC
CATTGGTCGAAGAACCACAAAACTTGATCAAGCAAAACTGTGAA
TTGTTCGAACAATTGGGTGAATACAAGTTCCAAAACGCTTTGTTG
GTTAGATACACTAAGAAGGTCCCACAAGTCTCCACCCCAACTTTG
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_ 36

CTGACCCACACGAATGT TACGCTAAGGT TTTCGATGAATTCAAGC '2 3 JAN 2007

CATTGGTCGAAGAACCACAAAACT TGATCAAGCAAAACTGTGAA
TTGTTCGAACAATTGGGTGAATACAAGT TCCAAAACGCTTTGITG 30

WO%&I b CACTAAGAAGGT CCCACAAGTCT CCACCCCAACTZJ&QGB%3 603373

7 WO 2004/ 009519 PCT/ G82003100327

GFTGAAGFCFCFAGAAACFTGG(S’FAAW& GIT TGITCT

e o e

AGAAGACEATCFE AGIET SETTTEEAAGTIACGBASTAAGAGACCCC
TCCAAAGGAAT TCAACGCCTGAAACT TTCACCTTCCACGCTGATAT

ACTTTRCTETST SO ARRSEANNSRAAART FAACASEANASTE GG TTAA

£ A TTEE T LT TAARG GACCT

A A'
AR ELTG SATGAT T
W&W@WW%@WTGAMT
GTTGGTCGCTGCT TCCCAAGCTGCTTTGGGTTTG  SEQ | D NO

MG T1E CATHAGLI COEAARCATABFETSCA A TERPCT AGKTCERICTE

RO i ST L Bh A OO A G APTAA G Hhe.
AR ALt ARG R TR PriR@PTTCaTIGA MMM

DaThaTAWGeCTd A PGA/IVEA FGR SEQTITI NOTGGCIIGAAGAAGG
N- Leu- Phe- Leu- Phe- Ser - Ser - Al a- Tyr - Ser - Ar % GI_}(- Val - Phe-
M@GWETGGTCGCTGCTTCCCAAGC GCTTTGGGTTTG

SEQ ID NO 27

ATGAAGTGGGTTTTCATCGTCTCCATTTTGTICTTGTTCTCCTICTG
CTTACTCTAGATCTTTGGATAAGAGA

SEQID NO 28

N-Met-Lys-Trp-Val-Phe-Tle-Val-Ser-Ile-Leu-Phe-Leu-Phe-Ser-Ser-Ala-
Tyr-Ser-C

SEQ ID No 29

N-(Phe/Trp/Tyr)-(Ile/Len/Val/Ala/Met)-(Lew/ Val/Ala/Met)-Thr-
(Tle/Val/Ala/Met)-C

SEQ ID No 30

N-Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-Arg-Gly-Val-Phe-Arg-Arg-C

66
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66 2 3 JAN 2007 WD 20041009819 PCT/ GS2003/ 003273 SE(} JAN 2007
ID No 31 5 N Met-Lys-Trp-Val - Xt-X2-X; 3 N
-X4 Xs Leu- Phe- Leu- Phe- Ser - Ser - Al a- Tyr -
WO @o%@s yS yl'r |\o/a|\/- Phe- Arg-Arg-C SEQ 1D No 321-(?1}(952003/003773
al - Phe-11e-Val -Ser-11e-Leu-Phe-Leu-Phe- Ser - Ser - Al a-
Tyr - Ser - Arg- Ser - Leu- Asp-Lys-Arg-C SEQ I D No. 33 15
-Met-(Lys/Arg/Hi s)-(Phe/ Trp/ Tyr)- (11 el Leu/ Vall Al a/ Met)
- SEO ID No. 34 -TTCATCGICTCCATT- 20 SEQ I D No. 35

@QWMTGCGGFATCGTGAAA&G 3" SEQ I D No.
36725 5" - TAAGCTTACCCACTTCATCTTTCCTTGITTAG 3"  SEQ
ID No. 37 5'-TTAGGCTTATA-3' 67 e>z 2 $ JAN 200? WO

I§%24/009819 PCT/ GB200 :£3273 SED I D No, 38
et ApaK g 30X gé[g DLRE Phe-Iu-Phe-Ser-Ser-Ala-Tyr-

& L TAGPOTTAGST T AAGETA GTTTTTTTATTGGOGATGAA- 3

SEQ ID No 32

N-Met-Lys-Trp-Val-Phe-Ile-Val-Ser-Ile-Leu-Phe-Leu-Phe-Ser-Ser-Ala-
Tyr-Ser-Arg-Ser-Leu-Asp-Lys-Arg-C

SEQ ID No. 33
-Met-{Lys/Arg/His)-(Phe/Trp/Tyr)-{lle/Lew/V al/Ala/Met)

SEQ ID No. 34
-TTCATCGTCTCCATT-

SEQ ID No. 35
5-GCATGCGGCCGCCCGTAATGCGGTATCGTGAAAGCG-3

SEQ ID No. 36
5’-GCATAAGCTTACCCACTTCATCTTTGCTTGTTITAG-3’

SEQ ID No. 37
5 TTAGGCTTATA-3’
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SEO ID No. 40 23 JAN 2007

AAGCTTAACCTAATTCTAACAAGCAAAGATGAAGTGGGTTTCTTT
CATTTCCTTGTTGTTCTTGT TCTCCTCTGCTTACTCTAGATCTTTGG i 0

GACGCT CACAAGT COGAAGT CGCTCACAGATT
WO@%@%@AGAAAACTTCA ACII:TTTCISTCTTGATC%@%IEBZOOS/ 003273

GCT CAATACT TGCAACAATGTCCATTCGAAGATCACGTCAAGTI TG
&TTACCGAATTCGCTAAGACT TGTGTTGCTGACGA

ﬁW@A@CﬂT&A@CﬂT@TC@T@ 15
ACCTTGAGAGAAACCTACGGT GAAAT
GCCTGACTGT TGT GCTAAGCAAGAACCAGAAAGAAACGAATGT T

TCTTGCAACAC AAGGACGACAACCCAAACT TGCCAAGATTGGTT
HERTONEABETTGACGT CATGTGTACTGCTTTCCACGAC AACGA

AR LA ERAS R AR A PR

ACAAGGCTGCTTTCACCGAATGTI TGTCAAGCTGCTGATAAGECTG
CTTGITTGITGCCAAAGT TGGATGAATTGAGAGACGAAGGTAAG
MYD'I'N@CKK:T AAGCAAAGATTGAAGT GTGCT TCCT TGCAAAAG

T AT areTTT
%W@@w %@Waﬁ%@“ﬂm

Syaval GBI BTECGHGAATTCAAG
AAAGCCATTGT TGI?AAAAGT CT C‘ACT GT ATTCCTG AAGITGAAA 30
ASCATEHARTEZNCETeNS TV ST CEEPER f R EFAAE G TIX

e e Sz e L e L

STERESIG SAETAT S TCTA STACGHAT AQGH ATAAGATAEGOA GACGA
ATCTGCTGAAAACTGTGACAAGTCCTTGCACACCTTGTTCGGTGA
TAAGTTGTGTACTGTTGCTACCTTGAGAGAAACCTACGGTGAAAT
GGCTGACTGTTGTGCTAAGCAAGAACCAGAAAGAAACGAATGTT
TCTTGCAACACAAGGACGACAACCCAAACTTGCCAAGATTGGTT
AGACCAGAAGTTGACGTCATGTGTACTGCTTTCCACGACAACGA
AGAAACCTTCTTGAAGAAGTACTTGTACGAAATTGCTAGAAGAC
ACCCATACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAGAT
ACAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATAAGGCTG
CTTGTTTGTTGCCAAAGTTGGATGAATTGAGAGACGAAGGTAAG
GCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGCAAAAG
TTCGGTGAAAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTCT
CAAAGATTCCCAAAGGCTGAATTCGCTGAAGTTTCTAAGTTGGTT
ACTGACTTGACTAAGGTTCACACTGAATGTTGTCACGGTGACTTG
TTGGAATGTGCTGATGACAGAGCTGACTTGGCTAAGTACATCTGT
GAAAACCAAGACTCTATCTCTTCCAAGTTGAAGGAATGTTGTGA
AAAGCCATTGTTGGAAAAGTCTCACTGTATTGCTGAAGTTGAAA
ACGATGAAATGCCAGCTGACTTGCCATCTTTGGCTGCTGACTTCG
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ACTACCTTGGAAAAGT GTTGTGCTGCTGCCTGACCCACACGAATGT s
TACGCTAAGGT TTTCGATGAAT TCAAGCCAT TGGTCGAAGAACC
TGATCAAGCAAAACT GTGAATTGT TCGAACAAT T3+ 12003/003273
CAAGT TCCAAAACCCTTTGTTGGT TAGATACACTAA

T A T CTAACR O R SRG T S CAREET A A GOAC

e RIS GRS ST geaccea

10

15

20

T O MAGAGRCECHAGITUTACGAA
CTGCTHTG(BA\AGTCGA\CGA\AACTTACGTTCOA\AA%A\ATTCA\A
R AR O A A P RET A CT T SR G ATGT

TR gpdAGAACC

AT GRTTTOBCTAAIG T BRI G S RITIAREEETIGNFA ATTGG
GATAAGGAAACT TGT TTCGCTGAAGAAGGTAAGAAGT TGGT
PECPREESAAGOT O CCrOSS ARG AR TAN TG T GATA A TAN 2G07

R e N
O GRS ST 08 B9 R i
TANTAGANT GOCATEDSCIGA X& ABTASUTaII 06 TCHEIETOR A
éel ine, alanine or nethionine, X3 is |eucine, valine,

At S BETGRel R GRARETARA A GASETHE GCT BT GAT A ALHT
RO A BHAY PR AR B TTTGGTTAACAGAAGACCATGTTT

CTCTGCTTTGGAAGTCGACGAAACTTACGTTCCAAAGGAATTCAA
CGCTGAAACTTTCACCTTCCACGCTGATATCTGTACCTTGTCCGA
AAAGGAAAGACAAATTAAGAAGCAAACTGCTTTGGTTGAATTGG
TCAAGCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGTC
ATGGATGATTTCGCTGCTTTCGTTGAAAAGTGTTGTAAGGCTGAT
GATAAGGAAACTTGTTTCGCTGAAGAAGGTAAGAAGTTGGTCGC
TGCTTCCCAAGCTGCTTTGGGTTTGTAATAAGCTT
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al anine or nmethionine; and 15 (ii) a desired protei No g JAN 2007

het erol ogous to the | eader sequence. 2. A pol ypeptide
according to Claim1 wherein the secretion pre
sequence is an albumn secretion pre sequence or a
vari ant thereof. 20 3. A polypeptide according to
Claim§ m 1 or 2 wherein X1 is phenylal anine. 4. A
pol ypepti de according to any one of the preceding
clainms wherein X2 is isoleucine. 25 5. A polypeptide
1. acc oy phlpgeptide aoipasiag of the preceding clains wherein
X3 is _valine. 6. ol ypepti de accqrding to any one

; A
of mélfﬂdeewlf@ecﬁhaff%%@@}cﬁ PRE"SBE no aci ds of
t he mt(%ﬂt‘%%gpefﬁbﬁﬂé%ageﬂc@’ Idae pol ypeptide as

substit or = 30 naturally occurring am no aci ds.
7. A pdbyibefelicdengowtif:di ng to any one of the preceding
clains wherein X5 is isoleucine. 70 2 3 JAN 2007 8.
A pol ypeptide according to Claim1 wherein at |east
two of XI, X2, X3, angd-xpxang-%s defined by Claims 3,
4, 5 or 7. 5 9. A polypeptide according to Caiml
wherein at |least three of X1, X2, X3, and X5 are as

defined ;b i 4.. 7 0 I; .
accord S‘rfllbe\{? g' ?f glﬁ er’rrw%’lalﬁ%ré?’ e%t(g{ha%’e%rs@rc&g%e}/ 8%8 5 >1(g0 ,%We’
X3 and legémeaa kSRS aldaink Be cheihiofthe, Xipis Jeucthe, aline, dlanihe or

é}'ecédipm lgﬁgfe}gﬁv@g g{é’gﬁ% Io? tegwgg ?/a,ngirﬁs c1)sf istoPe%cine, valine,

- Phe-11.e- srofdthiohfie: 12. A polypeptide according to
any preace |nogr c{all m\f\}/herei n X1, X2, X3, X4 15 and X5
are at amdsitions -20, -19, -18, -17, and - 16,

ce of the atural |y occurring

respectivel in.
o A0 et profuiBbdiBistons Bribe KRHErGhveheRe nunberi ng
I's such

2. A polypeptide according to Claim 1 wherein the secretion pre sequence is

an albumin secretion pre sequence or a variant thereof.
3. A polypeptide according to Claim 1 or 2 wherein X is phenylalanine.

4. A polypeptide according to any one of the preceding claims wherein X5 1s

isoleucine.

5. A polypeptide according to any one of the preceding claims wherein X3 is

valine.

6. A polypeptide according to any one of the preceding claims wherein the
amino acids of the motif are included in the polypeptide as substitutes, for

naturally occurring amino acids.

7. A polypeptide according to any one of the preceding claims wherein X is

isoleucine.
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that the -1 residue is the Ctermnal am no acid of 23JAN 9047

the native al bum n secretion pro sequence and where
X1, X2, X3, X4 and X5 are ami no acids as defined in
any one of Cains 1, 3, 4, 5 or 7. 20 13. A

pol ypepti de according to any precedi ng cl ai mwherein
the album n secretion pre sequence or variant thereof

i's human . al bum n. secpet.i on . e
3. ar AROUPTRPEaFcordin 19 Clan Epiatin 4 FESEE R g Koy - and
X{drandriclihed OFAiRdsBy 4t Hier pecretion pre sequence
MAMVFI VSI LFLFSSAYS. 15. A pol ypeptide according to any
one of the preceding clains wherein the ¢ | eader

.S€q g;se}lﬂér' i Lfth ORhRER RIGHEREE SR, 1R, 38,

? pol ﬁ@gﬁ’ acdccgﬁll gt%f%la aiq?n 15 er e?n ﬁwg %‘buzrri)%

and 8Graed asodefiped by Sdajms 3¢, oor wari ant thereof is fused by
a peptide bond at its Cternminal end to the 71 2 3

JAN 2007 Ntermnal amno acid of a secretion pro

105 UL BEKpeptide\4édraink tb ROl whérbRY £ast fouf 8f R),3X,, X5 and
pre-pro-sequence. 17. A polypeptide according to Claim

Xs1@e apdafgedfer@aimst3a g, §exretion pro 5 sequence is an
al bumi n secretion pro sequence or variant thereof. 18.
A pol ypeptide according to Caim17 wherein the

11al busripBlypegidRt dcebrddigoto SRAMENGEthe prévediny dsifismvidrbivuntha
secretion pro sequence or variant thereof. 10 19. A

m‘b@1§/p°é}9tlih’d§a]a§%roﬂl‘ai ng to Claim17 or 18 wherein the
secretion pro sequence notif i's the yeast Mra-1
secretion pro sequence or variant thereof. 20. A

12pol yA eplyipdetidecamoding ta anyChmcedid® caonprhiesein gl Be, X3, X
uence: 15 F| VSI | FLESSAYSRY' Y2Y3Y4Y5 . wher ei
ange X aecgtpogifio Mﬁ,ﬁyv@,i LS A respsctivelyap Dlgce Qf fhe

1 &ﬁﬂu%r arhii® 28189 at MRsé PodiichsOwhbéih the uddeHAS IsSsuch
nat hgr}igf . 20 21. A pol ypept ?de according to Claim 20
thattibe di nesitue isgheCyternvinali asnivie acidod thegnative albumin secretion pro
sequence and where X, X,, X;, X4 and X5 arc amino acids as defined in any one

of Claims 1, 3,4, 5or 7.
13. A polypeptide according to any preceding claim wherein the albumin
secretion pre sequence or variant thereof is a human albumin secretion pre

sequence or a variant thereof,

14, A polypeptide according to Claim 13 comprising the secretion pre
sequence MKWVFIVSILFLFSSAYS.

15. A polypeptide according to any one of the preceding claims wherein the k

leader sequence comprises a secretion pro sequence.

16. A polypeptide according to Claim 15 wherein the albumin secretion pre

sequence or variant thereof is fused by a peptide bond at its C-terminal end to the
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is Phe; or Y' is Ser, Y2 is Leu and Y3 is Asp. 22. A23JAN‘?‘%]B?

pol ypepti de accordlng to daim20 or 21 wherein Y4 is
Arg and Y5 is Arg; Y4 is Lys and Y5 is Arg; Y4 is Lys
and Y5 is Lys; or Y4 is Arg and Y5 is Lys. 25 23. A
polypeptlde according to any one of clains to 11
AIARO Aeid of aFgenetion ProsIRANEnaS: P Varang ﬂ@g@rﬂt thergby i
r equence. ¢ 24. A polypeptide according
1bﬁ38 ggb%ﬁg&%%'?he precedi ng cl ai ms wherein the 30
sequence of the desired protein is fused at its

1% cadhbobagiek accoming 1§ GIR Joote 185V heeigolhs sepeftis pro
sefngs & da?x%lﬁlﬂmﬁ%cr@ﬁkﬁ}]g{fo sbh®enPE SCEMiafbhEledE ™ Where the
protein is m

esire or a variant, fragnent or
fusion thereof. 26. A pol ypeptl de accor d| ng to daim

160 Vo Spfaetdicedpriing b baghTF Rbedi e fhiloip fesrdign pro

scHIRCE ishunlk® seRfny ﬁl@umﬁpie)éﬁb@xﬂh ipfesdqeiidedn Yhkt itheredf, a
variant, fragnment or fusion thereof. 10 28. A

pol ypeptl de according to Cains 27 wherein the
9tranj§f eqﬁ Etl%es a@é’(‘)%ﬂ tBréfﬁﬁﬁelrf bi'4q8 % re' theeS gﬁ:‘i&q ro
pol ynLP e Fsi ng a sequence encodes the
seednt® aotif tethel 9éasﬂ]9@‘abys@fﬁ}tloﬁr;ﬁ@mﬂ]uﬁm:ea’iradaﬂantlﬁeraﬁ A
pol ynucl eoti de according to C aim 29 conprising the
sequence of SEQ ID No. 15. 31. A pol ynucl eotide
(CCO CUIRY 1554 oMhrisiH (REQURIBER; Of SEQ
20 I%ﬂkﬁ@eﬂt@ie@gg&mﬁg& ynucl eg?%)dghggccofg%@ng to Caim
29 conprising the sequence of SEQ |D No. 17.

MKWVFIVSILFLFSSAYSRY'Y*Y’Y'Y®

wherein Y' is Gly or Ser, Y2 is Val or Leun, Y* is Phe or Asp, Y* is Arg or Lys and

Y? is Arg or Lys, or variants thereof.

21. A polypeptide according to Claim 20 wherein Y' is Gly, Y* is Val and Y?
is Phe; or Y' is Ser, Y? is Leu and Y? is Asp.

22. A polypeptide according to Claim 20 or 21 wherein Y* is Arg and Y’ is
Arg; Y*is Lys and Y® is Arg; Y*is Lys and Y’ is Lys; or Y* is Arg and Y® is Lys.

23. A polypeptide according to any one of claims 1 to 11 wherein at least part
of said motif is present in the secretion pre sequence,

24. A polypeptide according to any one of the preceding claims wherein the
sequence of the desired protein is fused at its N-terminal end to the C-terminal

amino acid of the leader sequence.
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25 33. A polynucl eotide according to O aim 29 .23JAN 2007
conprising the sequence of SEQ ID No. 18. 34. A '
pol ynucl eoti de according to C aim 29 conprising the
sequence of SEQc ID No. 34. 30 35. A polynucleotide -
according to Claim33 or 34 conprising the sequence of
25SEQ A [pokypeptide, acrerding tg ARy 200 01 tBe provedingy¢laimsewherghe
accordi ng. t Al . | Si ce of SEQ
aPEREOI s fbu i oPh S bR RAGRSERUETE D2 She
| eader sequence of SEQ ID No. 24 and encodes a

vari ant or fragnment of the. al bum n encoded, by. SEQ I D
Tl LI AR e A e e gy
A4 conprising the sequence of SEQID No. 27. 38. A

pol ynucl eoti de according to Caim 37 conprising the
sequence of SEQ 10 ID No. 21 or a variant thereof,

257 dh B BREORE R 20y gne of CHERT 8124 ROl tre
pobHeBEEdis BanstERn d? aNRriant? fragrdSnt of\ fidby thefdogot i de
conprising the sequence of SEQ ID No. 21. 15 40. A

pol ynucl eoti de according to any one of the C ainms 36,

28:.)’8 v\ ﬁ)%grpb ciee.h&or&iﬁ? i@ @lé’iﬂlléci'?e%h%ﬁl BRI R 3 HMAan
Sequenc ing a Ccortiguous of non- contiguous fusion
travbfeariddNA sequence encodi ng a heterol ogous protein with

either the DNA sequence SEQ ID No. 25 or the DNA

sequence SEQ I D No. 21. 20 41. A pol ynucl eotide which
ER e r e i
29.S 1AL ComRl gﬁ?ﬁ@:ﬂé’mﬁ% %ﬂ‘g?r?génégaoggﬁfl%gé agit @8codes the

according to one o
polypeptide defined by any preceding claim.

30. A polynucleotide according to Claim 29 comprising the sequence of SEQ
ID No. 15.

31. A polynucleotide according to Claim 29 comprising the sequence of SEQ
ID No. 16.

32. A polynucleotide according to Claim 29 comprising the sequence of SEQ
ID No. 17.

33. A polynucleotide according to Claim 29 comprising the sequence of SEQ
ID No. 18.

34. A polymucleotide according to Claim 29 comprising the sequence of SEQ (
ID No. 34.

35. A polynucleotide according to Claim 33 or 34 comprising the sequence of
SEQ ID No. 24.
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42. A pol ynucl eotide according to any one of C ains 2§3JAN 2007
to 41 conprising an 25 operably linked transcription o
regul atory region. 43. A pol ynucleotide according to

Claim42 wherein the transcription regulatory region .
conprises a transcription pronoter. 30 44. A

36.sel A-padyricleatifle agrordingi 69 EimdY cuaprisingethe saperss AGSEQ

I I _. . .

) S35 SRl GAOF M o 0 Sl 858 19

Nop24 yiliedceaés slearkme or fthgrgerit @f areyalbmeinodncailal bys SRQ 1DANo.
44, 46. A cell according to Caim45 which is a

25-eukaryoti c cell. 5 47. Acell according to C aim 46
5 which is a fungal cell. 48. A cell according to Claim
47 which is an Aspergillus cell. 10 49. A cell

37.ac cérphilympcteotid® a¢oording whChaimi3S or 3fecomprising the sequepce of
SE&IGIHNa rding to Claim49 which is a Saccharomyces,

8rdmyces, Schi zosaccharonyces or Pichia cell. 15

51. A cell culture conprising a cell according to any
one of Clains 45 to 50 and culture_nedium 52. A cel

I
38.cul Aupdyeustestide necordingite Chaim3 (iprrprtising the sspengarf SEQ
ntai nNs a. . .

o DIRE AR hfhrisHP USSR LS Foh RShih AR Lyl of SROTD
No0P7 ehdbiddds 4 Qaréht obfaghieiroddiesabiain greodetchn§EQ ID No.
mat ure desired protein, conprising (1) culturing a

2lcell according to any one of Clainms 45 to 50 in a
cul ture medium wherein the cell, as a result of the
production of a polypeptide as defined in any one of
390 aidnpolpiicleotide e@npEwveg bessquenemeSEQ dONe.@d. prot ei n
into the culture medium and (2) separating the
cul ture nedium containing the secreted mature
40pr Ohelbdl\émfc!ééﬁlié Becordigk ko albAonefoflthe ORfms 36C38 6 Y wherein

Claim53 additionally conprising the step of
the polynucleotide comprises a DNA sequence being a contiguous or non-

15

contiguous fusion of a DNA sequence encoding a heterologous protein with either
the DNA sequence SEQ ID No. 25 or the DNA sequence SEQ ID No. 21. -

20
41, A polynucleotide which is the complementary strand of a polynucleotide

according to any one of Claims 29 to 40.

42. A polynucleotide according to any one of Claims 29 to 41 comprising an

25  operably linked transcription regulatory region.

43, A polynucleotide according to Claim 42 wherein the transcription

regulatory region comprises a transcription promoter. K

30 44. A selfreplicable polynucleotide sequence comprising a polynucleotide

according to any one of Claims 29 to 43.
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30 separating the mature desired protein fromthe
medi um and optionally further purifying the nmature
desired protein. 75 23 JAN 2007 55. A process
according to Claimb54 additionally conprising the step
of fornulating the thus separated and/or purified

45.at & ellromprising selanvelsgtids ageordig, g 3@y qug f |GJaims 29 to
acceptable carrier or diluent thereby to produce a
therapeutic product suitable for admnistration to a
human or an animal. 5 76

46. A cell according to Claim 45 which is a eukaryotic cell.
47. A cell according to Claim 46 which is a fungal cell,

48. A cell according to Claim 47 which is an Aspergillus c§il.
49. A cell according to Claim 47 which is a yeast cell.

50. A cell according to Claim 49 which is a Saccharomyces, Kluyveromyces,

Schizosaccharomyces or Pichia cell.

51. A cell culture comprising a cell according to any one of Claims 45 to 50

and culture medium.

52. A cell culture according to Claim 51 wherein the medium contains a
mature desired protein as a result of the production of a polypeptide as defined in

any one of Claims 1 to 28.

53. A process for producing a mature desired protein, comprising (1) culturing
a cell according to any one of Claims 45 to 50 in a culture medium wherein the
cell, as a result of the production of a polypeptide as defined in any one of Claims
1 to 28, secretes a mature desired protein into the culture medium, and (2)
separating the culture medium, containing the secreted mature protein, from the

cell.

(

hY

54. A process according to Claim 53 additionally comprising the step of
separating the mature desired protein from the medium and optionally further
purifying the mature desired protein.

75
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55. A process according to Claim 54 additionally comprising the step of

formulating the thus separated and/or purified mature desired protein with a

therapeutically acceptable carrier or diluent thereby to produce a therapeutic

product suitable for administration to a human or an animal.
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