wa@ea4padsynucl eoti de sequences
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WD 2004/ 009819 PCT/ GB2003/ 003273 GENE AND PCLYPEPTI DE
SEQUENCES The present invention relates to pol ypeptide
for secreting prPOL/6B2®3/003273
fromhost cells. 5 Nunmerous natural or artificial

pol ypepti de signal sequences (also called secretion
pre regi ons GEAFANR PQE¥PERPTHBYSHOIHENEESecr et i ng
desired peptides, polypeptides and proteins (these
terns are used interchangeably fromhereon in) from

oI5t BfGebSimFol el R AUSHEHE RES SPAFERREE Rigces
FoPk&irBeing peeilRer&@l Host bélld t he surroundi ng medi um
or, in sone cases, Into the periplasm c space: The

signal sequence is usually, although not necessarily,
| ocated at the N terminus_of the primary translation

predeteusanatural geretibiria) podypemidghsigael spaeassar(alsp, called

LSRR Bl BB SRl B PR o P B
_ . . . o

AR, OB AL BRI LAt Ak otpecaly

SeaeR&on 1 1AY fkiig haddills. oMde sighAlos@ficdiSe @lirdctss tHY nascent
termnus called a "pro" sequence, the internedi ate

gubteiy theandy thamhaehizer2®f the el thateixports Thetadnpfiom the cell
sequences nay_ assi st the final protein tq fold _and, _
geto e surRidmamedva o &1 58I da5es Hat Biecpsra]agnic, space.

Fhoy a8 sPRsARE I ustall, RS R Hel el e TRy PRBHsiat 4fg -
fltﬁgxhﬁﬁs a&dtﬂeg@glta?}; Eﬁ}g{gla’éi&%g%é u&n&Ld"?d' géﬁ’&ﬁﬂ&f,o thatzh not

pro sequ re el ther during’the
sreesdaridyy dbatdideofedhi rdedired posteimdatiognthédee@etibn Process, to
after export fromthe cell into the surrounding

rrediduithe Smapere”’girakemi.c space. Pol ypepti de sequences
whi ch direct the secretion of proteins, whether they
30 resenble signal (i.e. pre) sequences or pre-pro

FRIRECh 0P SHHE WS Fed 8fc§eing' the entity that is initially secreted, after

the removal of the signal sequence, includes additional amino acids at its N-
terminus 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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CONFI RVATI ON COPY WO 2004/ 009819 PCT/ GB2003/ 003273
sonetinmes also referred to as | eader sequences. The

w@e@nmoison of proteins is a dynam c process i PUDGBR0VG/003273
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transl ation, translocation and post-transl ati onal
processin and onge, or rre of these .steps nay nat L.
P RBETTeT HpoiaTerdihs s BadgerarEncior Tt SscsOun R proteins is
i Qi ed. r p ' tel .
AR cc SRRy RonPRAMIELLR: 8 BESLEbitionl
SPFSRAIASY @88 ©8ECYF Share aTiRsehtRpPashag! ndt KtRWrily be
| eader sequences include those fromthe S. cerevisiae
acompehed ptfaraarothentsedithef Bhitiaie) dramenplEfRd366 400),

the invertase protein (Suc2p) (see Smith et al. (1985)
Science, 10 229, 1219-1224) and heat-shock protein-150

AP OBke Ao BT R A R ek B9 s
SISO AT, bl PG AR RAGR (30 e

t i@ fiRse Hevth e Beebrdiftde aeRiPplosphhiase ?}J\;\%ﬁ% ghhasy) (see

exclusively, for secreting human al bum n.
9BPEH640Q); Hl myedase pupdeion(Sué2p)hsed/Pmith anhad. HEXSS) Science,

ST il RN, T8 wo
' i- MEa-.1 .. .

N e
Oh AR PR B0 P Bl RN Vv and

ps&hier abuhin YHSWAbfdteiat har Bdenl GRME thS BAHE HeSng DB used
nodi fications are effective whether made to the

cespecidly, mdthough aldiuercludiedye fors sepreting , huraan abbwmin,. WO
thereof, or to other |eader Sf/ﬂ{lﬁnnces t hat enpl oy the

r 80/8V 863 diaelosest at fsiorh pinihea ilnahdald8A denflesneaguences,
such_as_the fusilgqn of MFa-1 and HSA 25 | eader .
s@é%%%%ané%gem Beuges hagioduraanes a sontamanating Bagment

R0 ST S e SR 9B e R
reduced contami nating fragment, whilst still

Unexpectedly, we have found that the yield of secreted protein can be
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
leader sequences as disclosed in WO 90/01063. In the latter case, if
albumin is the protein secreted, the albumin thus produced retains the
advantageous feature of reduced contaminating fragment, whilst still

increasing the yield.



i ncreasing the yield. 2 WO 2004/ 009819
PCT/ GB2003/ 003273 Al t hough conservative nodifications

woboothesiused | eader sequence of WO 90/ 01063 R&ET/6B2003/003273

10

15

20

25

di scl osed in general terns in WO 90/01063 (for

SARIBLE soRSvBREE pladistiu oPaBt e Baflet Satnf o WO
Pow,om063 %%iedfﬁg@%géma BRALAN Gy @V@ebofﬁipg§ (FQF ekdMfiple,

exenplified | eader sequence, according to t

degepagady opfWhe0/01668),i this eeltclhins aatlass bERLESEBLS 1012
a large nunber of possibilities. There is no

applypeptidescreing defned/ Pripmudleetide hedisgecihenceswers sof out

e i ST SRR R el SRRy of
S S| . t ei fi . .

CHR 8, ol R BASHORLE Ber Bl By peghiArR e

PR ¥PERICiARN HFOWADI /04T Ihat the 3PEifi8 RIMENECmModMed leader
| eader sequence conprising (a) a secretion pre

sequences arovide] Uyhehd qirbsoit nigventiof : wdbld- Khve advantageous
- X2- X3- X4- X5 where X1 is enyl al ani ne, tryptophan, or
t1%0@§WQ§,fOXQX}])T@SfT»lQ@IOéQ@(PTﬁEQd preteanne, valine, al anine

or nethionine, X3 is |eucine, valine, alanine or
methionine, X4 is serine or threonine and X5 is

I 180 [ t fe, ' . L.oni pe;. : .
(LS4 Bepect 1 1S, pRLE, DR AP OR. BiyiafD g et
sesasisifg (i) oldeter Werdénce! NBe ehddeMqudBcs NOnistes
sequencegadé{:]gr di ngrt quEC():ef D eNO 125 Quichic ng (a)
NeCRImITpIe/sTyugndel dnel (b dhevEdi otV iagMeotif: (Leu/ Val / Al a/ Met

)- (Ser/Thr)-(lle/Val/A a/Met)-C SEQID No 1 3 WO

2004/ 009819 PCT/ GB2003/ 003273

-X1-Xp-X3-X4-Xs-

where X is phenylalanine, tryptophan, or tyrosine, X, is isoleucine, leucine,
valine, alanine or methionine, X; is leucine, valine, alanine or methionine,
X4 1s serine or threonine and X is isoleucine, valine, alanine or methionine;

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

In other words, the polypeptide includes a sequence according to SEQ ID
NO1-

N-(Phe/Trp/Tyr)~(lle/Leu/Val/Ala/Met)-(Leu/Val/Ala/Met)-
(Ser/Thr)-(Ile/Val/Ala/Met)-C
SEQID No 1



In a preferred enbodi nent of the first aspect of the
present invention, Xl is phenylalanine. Thus a

w@e@heossed pol ypeptide includes the sequence oPCBBEG2003/003273
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| DNO2 5

A S SR AR A,
pgﬁéﬁ El%ﬂlrfe”b‘?ﬂhﬁ trei%?reﬁg%)l(gb sildeARPRIdes e sequence of SEQ

esent |nvent IS 1sol eucl ne.
afiotNer2 preferred pol ypepti de includes the sequence
of SEQ ID NO 3
N- ( Phe/ Tr p/ Tyr)- Il e-(Leu/Val/Al a/ Met)-(Ser/ Thr)-

sbod: asPhe il ?Vfé&aiﬁ&z«?ﬁ%%’%ﬂéﬂa@@r; Sgrr/z‘{lﬁr-red
X3
'pQYSBte'p?i”de ncl udes. e CHRBERE £57 D o 4 20
N- (Phe/ Trp/ Tyr)- (11 e/ Leu/ Val | Al a/ Met) - Val -(Ser/g’jfj@rﬂ) No 2

(I'le/Vval/ Ala/ Met)-C SEQ IDNo4 25 I n another preferred
pol ypeptide X4 is serine and so i ncludes the sequence

SEQ ID NO 5
mghmr preforyd @mb@ﬂueam\ afathe Aiirat agpept of the/ presdnt Anegmvion,
)5 Ti.e 30.S

33@45 oM 1 Hesp 96 81e8 659053 o, P RIS inplieles he gequence

qnﬁgl the first aspect of the present
|nvent (9)%4 is threonine. Thus another preferred

polypeptlde i ncl udes the sequence
N-(Phe/Trp/Tyr)-lle-(Leu/Val/Ala/Met)-(Ser/Thr)-
(Ile/Val/Ala/Met)-C
SEQ ID 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)-(Ile/Leu/Val/Ala/Met)-Val-(Ser/Thr)-
(Ile/Val/Ala/Met)-C
SEQ ID No 4

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

of SEQID NO 5 -

N-(Phe/Trp/Tyr)-(Ile/Leu/Val/Ala/Met)-(Leu/Val/Ala/Met)-Ser-
(Ile/Val/Ala/Met)-C
SEQID No 5



of SEQID NO 29 5
N-(Phe/ Trp/ Tyr)- (11 e/ Leu/Val | Al a/ Met) - (Leu/ Val / Al a/ Met

WO 2000098(4 | e/ Val / Al a/ Met)-C SEQ ID No 29 10 |PCHGBRIW003273
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preferred enbodi nent of the first aspect of the
present invention, X5 is isoleucine. Thus another
preferred pol ypeptide includes the sequence of SEQ ID

N B e erbe el P et R darToAt it
) X, 15 tHrBeninEhr Thild endtheiSpfefbidedNpobyddptite iheludea e/ sétfuence

| east 2, even nore preferably at least 3, yet nore 0
peePBRa) WQ@L9I-east 4 of X1, X2, X3, X4 and X5 are as
defined in the preferred enbodi nents above. The notif
may be inserted into the | eader sequence (i.e. as an

2. 3, e R PR DS AR AA S My

the | eader sequence. I(nemﬁ/@fa%@r_@d enbodi nent, the
notif is included in the | eader sequence as a

substitution for naturally occurring am no aciSiEQ ID\No 29
ot her words, the amno acids of the notif are
included in the place of five contiguous am no 30

?]E]Ia%g)[tfl %reJEﬁh 5 ?2%%;%1 ﬁ?oﬁli)B &ﬁl:’_f%% Cgaté%fll%we R ;pe%ggr S 1 Qtpriesnentt I?I?VSHﬁOIl,
/' [ . . . . . ] .
CSTAETONR R05F1, hidePOLBL A AGERIT I B e

toeSPQEsN( Bat ural ly occurring” when used in this
context, is not intended tolimt the invention to

the optim sation of naturally occurring | eader
sequences, On the contrary, this invention is also

appl i caBHEheaphbym-(Beflaw ¥ al/ Adw Mst)-Gk-eu/NaliAdp/ NeBider
sequences, such as the F&%,Pﬁjl_—lile_beader

SEQID No 6

More preferably at least 2, even more preferably at least 3, yet more
preferably at least 4 of X, X,, X3, X4 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



sequence fusion the optimsation of which is
exenplified herein. It is preferable that, where the

wWOoreaoi4f098$9 i ncl uded in the | eader sequence as aPCT/GB2003/003273
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substitution then X4 is the naturally occurring am no

S?ﬂg?gpﬂ%ﬂl?&tlo%r 'a%?érdngé t‘i)h :?ﬁaes)gé? all?l Bgﬁ%%.t : ?ﬁ% % Jeader will
Wappeciakd thi tH@pﬁfa@e ﬁﬁgtulﬂﬂgh 8BERAng ® WY i MEREBtext, is

to a vari ant, preferably ds a conServative

subsritendddoio lamitdhe iimeschtionl towhe @ptiblisatiat of Ahturdly} 86curring
acid at that position. 15 In a particularly preferred
fﬁ?@@? Aeqienees.t K& the sentaanye this dﬂVQIﬁ@IprSe@leﬁtapphcable to the
yl.al ani ne, X2 is isoleucine

5 §¥§ﬁf1$aﬁen Sl TAaS hivenges, susls af due FHEA Mioa L lsader

SRRSO PR HE r B peris

pol ypepti de which includes the sequence of SEQ I D No
7- 20 N-Phe-Ile-Val-Ser-11le-C SEQID No 7 25 In the

alias @refehabte shat, Whean the' fibtiden atctudddeinotbie e BA @ ééElu@xflce as a
t he polype€t|de sequence, and are not intended to be
| $yhstifetion thereiXs is @rqatlmablyu odcurgng enimet aald, or a variant

efinela T8, VarR due ey Y Gb O Prsghikbaly, e Gubsteed,
o M 2K i AR RS R D, B gy Vaiant,

2p4¢100BB8 39 PEIBAIRY Qi3Ehdion o P QlleYiB@@tBeﬁigwa%?QBQ'lﬁﬁural

to the first aspect of the invention conprises t
soyienaad af that pasiiioa. desi red protein, heterol ogous to
t he | eader sequence. A mature desi red protein
sequence is the primary am no acid sequence that 5

fol | o
ol b PR RURES, bretfre e katbklimRgt B ok penses oh the present
SIS BRI, XV %ﬂeﬁﬂ%la’i’l%éf PePLd A81Rkidd %, is valine, Xy is serine

and X is isoleucine. Thus in a particularly preferred embodiment of the
first aspect of the invention, there is provided a polypeptide which includes
the sequence of SEQ ID No 7 -

N-Phe-Ile-Val-Ser-lle-C
SEQ ID No 7

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

ends.
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invention is expressed. The desired protein is
preferably suitable for secretion froma cell in

wokioghogsine pol ypeptide of the invention is expPEr&E8003/003273

1o The desired protein is heterol ogous to the | eader
sequence. I n other words, the polypeptide of the
first aspect of the present invention does not include

S BERUTRg B ARt R SRS ipy ByidhF chmprises the
ﬁ‘tyl@l?& gbavBatukd d@s@é@?%téﬁld HefRegtRs tto th@feader sequence.
pol'ypepti de of the firs aspéct of the present

| Aveature desioeb pruteini sequeniee Bnthe Iimatyaraiioacddsegnemg that
protein that has the notif -X1-X2-X3:X4-X5- as defined
Al eatpresspt pasithe opXDIEFSIER Broslyat dRUOWIRG Ppestritanslational

| f od
Rk, et Ehe T Pt e (R o ﬁoPgﬁ’gsﬁgde of the
MRILLE & 1?3’6)%%8%! _nam e (RSHEP! Yeln st fo® iﬁble for

nmut agenesi s equi valent arti C|al ni ques

rseardtionsiromnasell i %v@ﬂﬂde@blyﬁébtﬂ?l@eafdﬁé m&sﬁtmqg @xPressed.
may conprise any sequence, be it natural protein

(|nclud|ng a zynogen), pol ypeptide or peptlde or a

vari ant, a fragnment. (which for exanp be a
ﬂmd?ﬁlre@f pra?tfﬁatla terﬁmp@ﬁ o ﬂ}ﬁ)n?e)aé%fpﬁ%‘@n@? lb@ﬁiiffrd@mds

Q[éstpo te%(gl{d)é osfytflﬁ gerg{ %sr}Peﬁgtoﬁl}Pq qusgl)ﬁ]fo ngelaﬁg%?ioes not include
giraftﬁl%ﬂ?rﬁccﬁh%§ bP@tenﬁCthﬁpﬁzPsté Geshar 16%%@% bé’(@ﬁ:n(:gﬁitﬂﬁ glilotlf -

het IC ~ Such protelns can t ak

eXpDQSXyerXSi raemdefiged | sisre. prhylaiqﬂefdméa)dﬁiﬂ&cﬂﬁfeﬁt, the
WO 01/ 79271, WO 01/ 79442, WD 01/ 79443, WD 01/ 79444
grodypeptote qloks dfirst asptcv af itlapresentt insigation doeenebincludecany

di scl qsures of mhlch I ncor po
TEAEREN (R CURIRS ALYl élagdﬁw%fﬁ %gp%e ia?%?}ﬁs as defined

B3 S PSS e o 1 S8l gkt

ab bmtéans teh@o@é@wnﬁamfmgnbb@ﬁnhg SPanfsehd tﬁﬂttrﬁﬁmaﬂ& been

for the purposes of the present invention, any of
pnodiieds by strecbrhbmaeat n tevdmoley, prsﬁsehte@dedal mlﬂagnsneas or

fusion partners for albumn, the Fc region of
equivalent artificial techniques that requires human intervention.

The desired protein may comprise any sequence, be it natural protein
(including a zymogen), polypeptide or peptide, or a variant, or a fragment
(which may, for example, be a domain) of a natural protein, 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 lists
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 thereof, the
disclosures of which are incorporated herein by reference. Although these

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

7



i mmunogl obulin, transferrin or any other protein as a
desired pol ypeptide. 5 Preferred exanples of a desired

wWEe@ie09s1d or expression by the present i nventPORGB2003/003273
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i ncl udes_ al bum n, tra_nsferri n, |act of_erri n, _

AL PRSI phiscal R SlEnSts ATRE RS aha or the
I , ' ' i
Kot L bRrech TSRy RRIGL B 1R BRSGR Sy ve

S g@e‘éeﬁﬁeda AlbifU RrS R Cfifon IPattneRS 6BF CAlbuAith 29R8I BE . region of
EPO TPO, prosaptide, cyanovirin-N, 5-helix, T20

papniweglobid 2y rapeferiider ably \btlygadprotdih ¥s gpteaRed polypeptide.

fibrinogen, urokinase, prourokinase, tPA (tissue

pl asm nogen activator), hirudin, platelet derived
roinsulin

RO FABhplenCFT e Okl Pl ofor S5TeRieR  Bithe present
oD aBoRohPRIORs AU ERRL Il M BhadSigd Milostatin,

f aollggenis] nithoiuhoptebuding, aBabVvefraf@ets, R Yzl NGc AL ScFv,
not limted to plasm nogen, fibrinogen, thronbin, pre-

t nterfbians, Hrid, Thd dpHi2), inteoferdil bl splecreding shbapecies, interferon
al -antitrypsin, plasmnogen activators, Factor VII,
Faopeeicyihd subspecies,) iXterferon grspxciza dnd Gubapeoies XL I-receptor
nerve gr OVVIE?) factaor, LACH (lipoprotein _associated )
céaigarashont Gntithh:t BFOsaplide RiewaviEE-Ni sshelik,adifr peptide,

p i.nhi Bitor_ar insj-£ HRat hwa i nhibitor), ..
D27 beb LY e, Y] 0] SRinglRH, wokiiaser Protirolinase,
( . } , K I

(PR ladfions, R 08ag, BUTAICIL DERE3 86nh o
| phiakhiytroid  hoohéidy, opeoinsilin, @pehh, pepieh-¢ke OGS factor,
Protein C, 25 Protein S, a variant or fragnent of any

ofaltiieniab gvevthrhomaonaritdnsformibperowth €xdtoop, ardesi n&dosis

protein, refers to a protein wherein at one or nore
p&sten, ShE Sk QM-@SEeNBé?eSF .aepgelatien dagtesein bathgpre and active

o Soree 30 0 A W OGP Bhastitcern. JePraingi e Sroudin pre-
Bt R S RSB P i,
plasminogen activators, Factor VII, Factor VIII, Factor IX, Factor X and
Factor XIII, nerve growth factor, LACI (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 III, 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



activity or receptor binding (type of and specific
activity), thernostability, activity in a certain

WQ kbonaouseo (pH— stability) have not significant|RChesm003/003273
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changed. "Significantly" in this context means that

lled in t t l d that th t
STl Ut (R b B e
oIR8 QHEf | 088050 (B4R BhAAGE" SRR been

S ghdhgad. Wénlﬂd&tly” i@this é’d)tﬁextl\ﬁéans/tﬁﬂ, orfel ki1l AP th@aft would
Ser, Thr Ala; Lys, Arg, H's; and Phe, Tyr, Tip.

Psast grat dle pwlseeh@sabf e mrtmntlrma,}t stdhbeldlﬁbmmeb@twom apt be

Val ,. Ile, 1o Leu; J; _Asn,. @ n; Ser, Thr; Lys,
AHBObYAES pRer, theppes of %ﬁé’ﬁg&?ﬁl Preto®h cal |y has at | east

25% at least 50% at |least 60%or at |least 70%

preferably at |east 80% nore preferably at |east 90%

eR n“é’ﬂ?fs@rvaﬂ%“s%’b@@ﬂuﬁoﬁé” e ﬂﬁ&n(%ﬁ%ﬂ%@{ﬁélﬂ%? sygh as Val, lle,

préferably at |east 99% nost prefera

9BehYAde uietiCAsp, dEt; i Ash, tGln} I$er, 7Dhry [EIP] | Ad@ Liysurm@ﬂqi@ and

it is derived. The percent sequence |dent|ty bet ween

t Rbe,pbyty dept iPdeferned cohservastver subsigitions imndauGlgile; Val, Ile,

conp! ra f appl e, t he P program of the

Uﬂ%&‘é‘%@rt@f%%swn&%%%ﬁﬁegg& AR dben i oup and it

will be 20 appreciated that percent identity is

calculated in relation to pol ypepti des whose sequence

hashepnratyHRas R atn@hét)%%_ h& 1@5§t9§m Nt 1@5@% 6Q% or at least

alternativeély bé carried out using the d ustal

P7 %, mmfe(réﬂbigmdsdmsetiio% motel 9Rderdily | i baﬁCQG% Re&n, more

22(22),.4673-80 The 25 paraneters used may be as

fblr @ﬁb y atrgast Goair Vietseors) prgfavehly apdeasd ¥y, smost preferably at
wi.ndow si ze: .5, gap, penalt.y,;

alen b o Sstheis s A Dy Pestole it b = gerived.

percent. Miltiple alignment paraneters: gap open

penal ty; 10, gap extension 30 penalty; 0.05. 9 WO

20R4 hERIBL Seiehc EREHURY BORZAA 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:

e Fast pairwise 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.



Scoring matri x: BLOSUM Such variants may be natur al
or made using the nethods of protein engineering and

W(sizaoemﬁsnsect ed nut agenesi s as are well known iPCT/682003/003273
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art. “fragment”, in the context of a desired

prot rotein wherein at one or nore

p33|$| on§ %&%?&@g%@én del etions. Thus the fragnent
conprise at nost 5, 10, 20, 30, 40 or 50% of the

conplete sequence of the full mature pol ypepti de.

T¥pcle avdryards fmagnbat natormpr oS agadyp UsingdQle Metterdboof protein
typically up. to 70% (ﬁ)referabl up to 80% nore
peegiaeeing anpsiteodoodsd audegengsis as prestvell kbbynip thoads5%,

yet nore preferably up to 99% of the conplete

sequence of the full desired protein. Particularly

pf&e‘ﬁﬁé%ﬁg&f’ NMonitedt o %@ﬁ%ﬁ ?9 ('ilxgtr%!f%s & %r{fe?n Yerein

or nor ITHI ns 0 pro

exasmd or mde pt%&idrﬁeth&reqﬁaeﬁerbééﬁydé%@isb%ﬁk the! fPAghent may
has three 15 domains. A particularly preferred

f cagpnm atomost fulrti, 2030, 4001t Hi% oftiee eympletesedoamdenst the full
and will thus typically conprise at |east 33%or at
| BdirecBobypeptidhe ErpighldY ¢ Jeagmacntecanprasasunpnto 60%, more

CHEITUD 0% SR o o ST . oven
P GRS 1 e o, BTN 9 compe

n@dqueﬁbé yfrhe dutledeshvdgitoteRt, OtFirficul it ﬁr@ﬂeﬁ*ed hﬁ'ﬁ@ﬁents of a

al bumin" is used herein to denote materi al which

28esinedi Imotemg uvpsrmarksb one rcmnbmmﬂnohaedmmamls tfrthe dBISlI‘GM] ipedtein.

[ nt _or grment . t her eof B "variant" we

ﬁ%ﬂ l?&é eths éﬁ@re%d Braleiopayake albupuni ¢ a’elb@msn has three

co r e or onserv wher e ch

UGBS ORSFBE e FORRS dGmi BEHeSHE one or

Uﬁoﬁi Hbrlair@adr Rilp %ﬁ%‘b g 'aPleaF’ﬁr PR £ 0% 64% of
bum n. For exanple I nclu naturally-occurring

pmbmmpjmgeqmncamfalhnﬁmhunan al bumi n or hunan al bumi n

anal ogues 10

_—
y

- Albumin and transferrin, or variants or fragments thereof, are particularly
preferred as a desired protein, especially when they are of human origin, i.e.
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 “variant” 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
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WO 2004/ 009819 PCT/ GB2003/ 003273 disclosed in
EP- A- 322 094. Cenerally, variants or fragnents of

wheovea09szd bumin wi |l have at | east 10% (pref ermbr/géBaﬂos/ooszn

:_eastng% 80% 90% or 959 of human serum al bumin's
RS M l-Ar e 08t SOR RIS SRR ot TRty gf, human

S V%ﬁf/ﬁa@é %ﬁegm 0% %ﬁfe‘fé?aﬁi MRS 090.CR0%4C 90% or 95%)

activity, cotic act|V|ty, al so
LS sé‘z@'rrh Ql‘tdnﬁﬁll’mh ga:ncb Ibﬁ&]ing ectivityalfouskampld bilinthin-

boelingy hobatiet g&eég(tpgyf%iaﬁéfgg feast @%M%% o bigpan
16: 396- 403, Bil bi di

Feiion SIS eMRTRTERL: SO gaTEhay fighl CIEoRS fixity, glso
gplph{nggs? 88§ %@sxﬂostltcd 'pgés%hi’ee do nalggﬁm?f a@ﬂrﬁ'ﬁpﬂze{i‘ﬁ%s or

em néra i's wat er .

?}%&:@5@& ofS hRfknihSnddly! BE edbtbmnihe@by Tmesmetﬂm pﬂd&lﬂaed by

A to give 0.6nmol of bilirubin nm-1in a
e e, 0 0. €(1992) VA peroldghu d6e3behd | Blhﬂ@smﬂmdngg may be
excitation at 448nm and emi ssion at 7nm On %1 A
whettsheyd dur |fﬂﬂgorts$qem@| erhagicemept At 0\58 é@éwcﬁ SA.

gpgpl G g&]émslvei 5@&&_ tghﬂgﬂ&@ anhndlﬁgced to 1.0mL

t riﬁgﬁ‘?ﬁ;ﬁ[lﬁg{éthséf&‘ Ay L R R fr%%gf)ﬁﬂ\ﬂl Tris-

e| ns iron netabolism

13 (533 EH82§ %Mrl@m,@ 1& g SeBanidl of WkrubiemsL ann ai fliworofdbter
proteins 5, Physical Bioinorganic Chem stry

\éGMettd.9 Sﬂl)lomdertohes rmeagerddviby iewedaticygh44&mm and 61111551011 at
transferrin, nutant transferrins (Mas t,al, 1993

S25emerl dumy s1i6 1082 JUNBS oHirERor WIthoBRA EYsEninge of
3 3 t t f t f
poivaarages o Y9sa FoHEET Expr . pur 1., B

119; I\/ason et al, 1991, Protein Expr. Purif., 2, 214),

l.act f | i ns: . .

I L e
u@l@?vﬁl ﬁﬁ’oe% hgt ﬁ%pﬂaﬁﬂ%mlﬁ’ofmﬁwt (m&l OPrBféiﬁﬁl o5 iron

n et a 1995, Proc. Natl. Acad. Sci. USA, 92,
Zﬁaﬂzboﬁkm CR@l Prek992002; Hirck. &Chdsan, [raldcarziagegnd iron

Mason et al, 2002, Bi ocheni st ry C 41, 9448 {1
tpmaﬁaerh 5, Physwal Bioinorganic Chemistry, VCH, 1991) and their
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 et al, 1996, Protein Expr.
Purif,, 8, 119; Mason et al, 1991, Protein Expr. Purif., 2, 214), lactoferrin,
mutant lactoferrins, truncated lactoferrins, lactoferrin lobes or fusions of
any of the above to other peptides, polypeptides or proteins (Shin et al,
1995, Proc. Natl. Acad. Sci. USA, 92, 2820; Ali et al, 1999, J. Biol. Chem.,
274, 24066; Mason et al, 2002, Biochemistry, 41, 9448). The transferrin

may be human transferrin.
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may be human transferrin. 30 11 WO 2004/ 009819
PCT/ GB2003/ 003273 The term "human transferrin" is used
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fromtransferrin derived froma human or which is a

R0kl P BAR RS, 0 e buitlt AendBSHERS wicn i
c c
SRR DABIO O VESERLY iR BOR B, BuhnCURogn % o
ovariantustofesnent heoqul t AeSvapfant’t andhdysr indertions, dxletibheand
we i ncl ude nat ural ly-occurring polynorphic variants
ofubistifitionsy gibeeenIeT G RURNORTCONSEFRt Ve, Wheteogighschanges

ner al | nts,or fr sof transferrin |
1 it ibsienfial: 2isgh,the parel ey dbdag, oBGmpmuyogenic
of ns r I gan
cErcPafes” pf oAt FBE ble R B gty -occurring
?m fﬁ&evdr{e@fﬂs b dbiieh tragdtbrid ¥r AlndandwsiPerida®dlogues.
tesf sanple can be determ ned spectrophotonetrically
bedaiatly) 2&amts abﬁxmghmmtsaof hainan tfamsferiia vpilloha@ienst least 50%
their iron-free a ly iron-] oaded states. Reagents
stwefcsally at legst 89%@ 90% pe83”a odthaaman ﬁ@msﬁcw s ligamd binding

d fromtra erri etest Ieb

3‘%&{@? oggeﬁciaﬂmle dro?%n&dllq é‘/eléﬂ for wei ;HWE ing
O ets, TR s oHRDr RELTE, 25%‘%2%" tetdithined

4@@%@3@@@@&@1 E?bepmaori@i Q@Oﬁﬁl anerbdrcenaties Td)fﬂthe protems
| bi ochem CN Bi osci ences, Nottingham UK) dilu

i im thairdron-§iee tamalt ﬁlialbstwlbéma‘d@daata@so Reagemts should be 1ron-free

accurately determ ned 20 spectrophotomatrl cally (0%
.1.1 ﬁ%ﬁﬁ%ﬁ%@&leﬂp}S@p aken G Femoved drqm df%ﬂsﬁtféliﬂa@léthe test

(RSP Rl D P Bl ﬁ@mbfﬁﬁﬁfﬁlpH4-5-
cﬂﬂﬂo@élhdﬁmﬁ It & éﬁbréQﬁLr 194} bon%%% A)ﬁ? EI@ Ep%ﬁ 1>k§>y

| oad apo-transferri'n wth iron |ron

aNdHIP A r}})ﬁﬁ 0. ciMgrsuax ¢S $470hm:286hiy abﬁcﬁﬁéﬁ@j 2@\ apo-
FeNTA, then
transferrin (Calbiochem, CN Biosciences, Nottingham, UK) diluted in water

so that absorbance at 280nm can be accurately determined
spectrophotometrically (0% iron binding). Prepare 20mM  iron-
nitrilotriacetate (FeNTA) solution by dissolving 191mg nitrotriacetic acid in
2mL 1M NaOH, then add 2mL 0.5M ferric chloride. Dilute to S0mL 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 against 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 to the

control.
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at 470nm 280nm Repeat the procedure using test

080k Gonal Wi 8 BP b Bl facS 18855 OF G e aBOVE; or

are at'l os
@H@@O&S 16 1eCEZAOR O3 7 Susdi tth Orzlﬂhin&hn S'tﬁl%ﬁrﬂﬁ or
mul t'i pl e het erol ogous fusions of any of the above; or
simgiumogtobins of plvariaet er Ghggens of asy ofishdse mhp beiused. Such
transfer ri n, or. i rmunogl obi ns or a variant or fE{ﬁ%ment

ofusiens Beludsadbumigry Nyterpdeal fusigas, albumiin fsterminal dasions and
et g el e Y R ?X?l?}@ ifhd' B°Wo
eyermbi/i | gt R¥nMEHPN- e?]lgqgﬂal ﬁ% T -terminal fusions,

N-term nal fusions, transferrin term nal Tusions,
anad co-NVtéreninahand @aténﬁmaertmn@ﬁdmhrfaﬁ_aﬁ@r rin fusions.
In a preferred enbodi nent, a pol ypeptide according to
a first aspect of the 10 invention conprises a

creti uence that i ncI udes at |l east a part
o n atmepe%f peiPg ide aggoygng fe @ Hrsbaspect of the

SR 55058k B S-S RIS o
PRYREN ﬁ&t&ﬁé}ﬁﬁ!@%otl@ as defifed AboPé. ?n thv& ok ﬁﬁ'é B region

aci ds of the Xi-X5 pent apepti de noti

sef tied lendeprsequaneetine actgiosffeonicirasod @$shd mhthed desired
am no acids of the X1-X5 fent apeptide notif, those
amh@enfédfd@oafams,hb, Aot 4t ot af dhe cmnisionecids roft He X;-Xs
pre se \&ﬁcat d at one of the borders of the
gniaR of L g WRSTSEreE PR PRy Seaiignceatfigie fenians less

t | a 1- pgnt.apept i de
e, S L U8 S St R AN R o

atROm@tiNghitoare ddrtsincdSRaBE 9E sehiéhdr ﬁ%%kateavaﬁnéﬁeo Bf the

conprises a | eader sequence characterised in th It

i patidecke of ahs eprree s¢qrenpe eregauyy esuch tl’rm&tthbyczirede@abm to the

tif as defined_above
nl%malnﬁllg amlfno ac(1jds of the X;-X5 pentapeptide motif.

In a 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

30

by the first aspect of the present invention. The
| eader sequence is usually, although not necessarily,

wo cwavesdiat the N-term nus of the primary 25 PCT/GB2003/003273

transl ation product and is generally, although not

Eﬁﬁ%ﬁ%ﬁ%h%eg@'gg é/(? ?rg%é% é}ogp E%lglr o&/?lia(%}leﬁ lf%g{ék?drutecgﬁ Secretion
HF oiéfﬁlféd SHfe %Bi—t?e{hsiafiﬁﬁﬁ[ @fﬁ\@Hﬁ%@nsﬂﬁidﬁs Yadnslocation of a
al t YN

ough not necessari 30 term nal sequence
rofin Heoracthd scyitbpllasmiec sempahiendat | acpept a ghospholipidhbildyer,
3 WD 2004/ 009819 PCT/ GB2003/ 003273  fornms_part to_be |
dppicellEd biit omtaekdusivels the rendoplasmie fedicpiwauek gukaryotic
Secretion fjaép efi ned the_.co-transl ati onal o

(FBERNISII Y| Mg B8R O RTRrEe lcpma@mn%-rih? Shgreted

EYHILTRD) B 3RIRAK T 355 G0 ESAESHIR b Bte no
r&hiEWdnn @fithen KR Yaidoplaandt Gtibsldn,0Goldieabsti8, vacuole,
menbr ane” of prokaryotic organi snms. The secreted

Aysdseire ompetiplasati@spact) wirtihimayt teesavetkd fesmahetded into the
cell (typically, but not excl usi velé, within the o
endiop aredivny etA cinquencessKl anspaecetien lgadaroteguence if, in

ke e R S BTER oL TR ec hotFF SHSHGE e edhence,
3FERusBS niors ikt ]g&g*)g‘@?&' ‘%OSEQF&Q%d!ﬁom'tﬁe Bst cell in which
q ent polyp

conparison to an epti de w t hout the

S€6d ptddutel! eGERErAE akinlg, @ eptdeewdth 4 Nedder sequence
pol ygepti de to be sgﬁgt edtgfrgprrt??ﬁeﬁtﬁfast cell in V\hiqch

iwill be peadtedewhe@aner polypestpdakiithput a lpaderpeeouenes willmot.
a_|l eader sequence will be secreted whereas a )
Hdoypes: i the itepetit TRVenEiTe rcoRteuRINes \iifquipgances wherein

aq. t i ti t .
ARG debE SRR T AT PRRGRRt RIRICH Seiienns Thus =
! r ) Lo . _
e g s e
ait 1648Y60%y bt 0 a%,)pre&traﬁlglaﬁ e£30 %0, ni6% prefetblyadil Igastto0%,

| east 80% nore prefera at | east 90% even nore

pvehenets preferabbast 1easd S e tyehbrose prefesatdy|aj least 198%st most
Fgﬁr(é/%eégﬂ%%to]gragtggé‘%sg Fﬁg @léq arse: Brg %)noérgdﬁgeﬁyu{h% 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.
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pol ypeptide froma cell can be determ ned, for
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constructs and neasuring the anmount of the mature
protein (for exanple, human albumn) that is
secreted, conpared with any mature protein that is

P Eé%%kiﬁﬁﬂg%“sé&%ﬁbh ‘é%ﬁ‘ "b'eyme%% $<% N %ﬁ ‘gﬂ §5tﬁ8 &k OF T seoretion

er s ence w | rovi ment 1 on
I oY alygotdin TeaiRisiRs aveeﬁnleacﬁ@ faaénceld thesleelysRSdcrétddd of a
(eg. Saccharonyces cerevisiae or Pichia pastoris).
Spuoteini conyfrisengred woatied| lepdert |sd@uefnccm dnyeaddr tdoddtermine
ceII can be determ ne or exanple,, t hods, such
a¥hethsser gblenosaquence g@l@t HesteseqHpness) Bé ; 1o aclyigve a given

2004 BR34BT FRRORRARRTAN, nESRL ) Mg 5EEL: M
| ggﬁcang% gbagﬂﬁémfeg% tih aeétsls&f 11RAY6E ASEIHRAGH KP otirg% 422,

ecretion a proteln c rosing a cont r ol

| hadiag theUEIIL gent andraipslyhaclestiés snemling whet hdth a modified
glven sequence (the "test sequence") is able to
ex/eecalegpe @n defigpd Ibyo$E@ bl@ :3h,opgrably dinkgddoduottional
| asm d,

y¥§@§? 5‘&%{%3?%}“55%?@3@ éﬁ 1y mﬁ@%%ﬁﬁ?'t%i%ator

E %egﬁ—?ve%itzl? ovgﬁéé (9%1%'1%?}_@%% Lﬁl% ng R@Wle&’tldle Seduence that
361%&1&@ ethéstegtegéqii%ﬂc@)in @4 BrNG % i@ﬁ%’n@%ﬁldn' BFQH’e th‘é’ader

functional 10 yeast regulatory regions, such as a
psaquenee, dndeby wDHtotidenk nztoplasasiddesAsi beﬂrd@ebmwol the
is nodified to include a pol ynucl eoti de sequence t hat

eHew@dE et startesf péaéquér@@dwgpthaé@ad@f seqiangaideasrbrd in WO

ts@o‘fsﬁg;@ge% o S SR AR Ll e
t

2471 RO 0, S ETSE v,o

CEleRYidrRee, szta5a|417 HZEsApHKevéﬂzltdmenu@H ad a te%%%st PrACHIS4
Nat|. Acad. Sci. USA 75(4), 1929-33: Mead et al,
1%1@1‘ta1vb(1 e. Hls+) of AH22 (leu2, hlS4 canl) can be obtained by culturing

sufficient AH22 cells on BMMD agar, supplemented with 0.002% (w/v)

leucine, until colonies 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 His+ (leu2,
canl) isolates will grow on plate 1 and plate 2, but will not grow on plate 3.
The test host is transformed to leucine prototrophy with the test and control
plasmids. Transformants are patched out onto Buffered Minimal Medium
(BMM, described by Kerry-Williams, S.M. et 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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W@ b@u/agIsnd s4,

Gen. Genet., 205, 417), His4 reverted, is used as a
test host. A H S4 revertant (i.e. H s+) of AH22

canl) can be obtained by cul turiPgr/GB2003/003273
sufficient AH22 cells on BMVD agar, supplenmented with

Ssmofy itihlarioad SHRRE 1o NN & fLf B RPEAR'g mblfum gnd
Ek}ﬁ% Sdutfol PH2%etdrs Bis(dQU3bed 30} te BYd-BhwRN POcee in WO

agar,” supplenented with 0.002% (W v) uci ne
08358 51)upoBMYBInplion of uipl Erednphaseniof ithe. GaRbatch eylture
| euci ne and, supplenented with 0.002% (w,v)_histidine
ppocedare PO% af tR\eviturg aolurpe a3 renayvedafom thedfermenigp vessel.
25 can 1). isal at wi |l 1. grow on. pl 1 and plate 2
MC}WIP?‘QIHB% B3r eént%lﬂé‘?ere@amm%e?b%%tv %@feploi ffie “culture
ransf.or nme [ ts ' :
LSRR RTE P L Sl R Ebr o RN Rodd ZaHEER, SRy the

Bl digfethdMaiedl pdyRehiettry de&MBeddipsAID 98B 191 5. The procedure
Kerry-Wllianms, S.M et al. (1998) Yeast 14, 161-169)

ofrilhignidngw 2%n( bé v3pagited: Gerear BuliD)itahduinbeulodtayglest  The

30C until grown 30 sufficiently for further an%gsi S.
Tarsr albrann Dradectiviit (Xmy f ibe angforaants cqnfaing test and

2004/ 009819, PCT/ GB2003/,003273 . d i f i
SERBPLPHSTIGS 4% FePseddinarpinine qanatomety TSRS PAGE of
' t 5ol t ' ) i
BRI e YOO BB E TP Fpr@epfO e 16 ofl BmbAbumin protein
Sfé‘ét) Ebfér élﬁlﬁd oPfaseseaiddetieo firdanire Huting ferentgifoncedur e,
(o] e

culture volune is renoved fromthe
fermenter vessel. 5 Batch nediumis added to the
remai ni ng 10% vol ung of the culture mai nt ai ni ng

H
o headst Soqianse aCe0TCRE fon e BEGSBH B CRUGUM R aPPEBRa Tovel of
usi ng the di.u nd,cont 1 al r [ [
e SR T Pkt e r e Y aPahs TEK 19gRcbl that
fifgﬁ%_taﬁmd%f 26%, 8pbA MidesdsamaBeY,, 9h96y8ioss 90 %) & 00he MBI %,
al bumn productrvity (Yp/s) of the transformants
AQ0bAi IBI0Rg 14085, BI0Y6) D6G26NT T, pB@EILE8%aR260%s L4986 R20%,
by scanni ng densitonmetry of SDS-PAGE of0 cel | freg o
RB6le 24004, 3870,V 090r 2B es 88R%, 2970 3006, 8l Otfurield ™o, 330%,
Do A3 A Rlo ) 2 8l BO6YE, 90741095 3095 %309, Do,
450%, 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 level of secretion that is 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

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.
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may obtain a |level of 15 secretion, as determ ned by
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at | east 10% 20% 30% 40% 50% 60% 70% 80% 90%
OW l 0% 9% 13 W 140961 0% 160Y% 800 190%
fatigg 5o, e J5Y PIOWGIL B s LEiIoccl ey Badsed to

2§%§m§%0% S48 B A e

@HoertI¥ of 88Uctid307The s prabeul it esperithilyl theedame as

of secretl on obtained by the first control when the
’d‘@tﬁlahprétpﬁ@lt Homtevet, the sasdnsk proteeol atidises al ‘started’ plosmid

oA BURhEPBYS WiHhBe £XPRi Ugiq o REECRESF Gl Hg NG26 the
BRI BRI PSSR BB i R o R R By s BRI G 22, which

69190/%n§§@e43a 1688% set Qr(@:e Hﬁvﬁ{g tBe BhEhS ﬁc1ﬁ%ﬂu&ﬁl§é (ﬁés’bﬁbed in

contr ol Is particularly preferred that a | eader
8110 69@/6)1863 olidked) tboat pelynueleetitie i encedingrHA afthe “second
obtain a I evel of secretion at |east 400% such as
agigoigr oplesmiflrash teanpdasmydciy prodnagddbynmyiselying dhe tsgeond
| evel o

VA3 6T0819 PORCRED POBTTISERFSe SRIUERCC i aPRe iy test
dglf% ehEé tm %Q%Gﬁ%@ an @qﬁl‘?fﬁ%‘g r 1%&1%? lt%éﬂr?é’atd%? sléaﬁgnée of the

rven sequ

S@é&bﬁﬂ%@aﬁer _Ilﬂaﬁﬁid? IA@ 2E§doB &onfrol the Rinn&ydFie@fsecond starter
secretion. The second protocol is essentially the sane

aplastie i iussd. p ﬂ“cnmmcfmimaﬁﬂsvmmnsmg ehs eéesinangrsetowdIcontrol
utilises a “starter’ asmd 5 as defined above with

t ?]@S’élk@e?ﬁel rappanggtas deﬁcrlab%d:@l:j%ﬁ igethy fpstymoteol g@g cultivated
i am@% 83 et Sttt SRat i or Sedhaldhoer oy
| OB BRaTSEE CoRHAR P ERE o dncliBeg HEVP %9‘@/2’2%10% dYP/s is

Shs%éis%ﬂasﬂie@@r’ﬂb&iabd\ret est plasmd is produced by
nodi fying the second 10 starter plasmd to include a

pol ynucl eoti de sequence that encodes the test

quﬁ:éa Crggaggﬁclteggggo? mgntoet%glp\égs!e%? tmvre(xal 1|08 nmg}ff 0 I’ga?n a level of
secretion, as determined by Yp;s as measured by the above second protocol,
that is at least 1%, 2%, 3%, 4%, 5%, 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 fermenter
configurations. Thus a leader sequence according to the present invention
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 comtrol. It is

particularly 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
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second starter plasm d. As a second control, the
unnodi fied second starter plasmd is used.

wae@asbsiant s conprising the test and second PONGBRI03/003273
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25

pl asm ds are prepared as descri bed above in the first

pr 9% b, ang,,cukiji va 5.in.a hj cel l. density,. .
Aoy D ondah B nE% Bker g dnd cf sE b optained by
Mgl JLobAddonigbNg control paraneters as described in WO
96/ 37515. Ypis is assessed as descri bed above. A

| eader sequence according to the present invention may
obtain a level of 20 secretion, as determ ned by Ypls
adn puasmbediment, Rdeadss vequsaco adcqdingoiodhe preseat inventen will

1 §6ihn & oy 55 eop 24 Fefinachohoveourgsposhoh Hioghel Profeppl. In

o Bl RGE 1A SRUAE ol Uy 95000 ARRLGSH win
CHblai 8devedlof GeERADA R Alehifb@hbSVOh fespdet Wlthe second protocol.
conparabl e fernenter 25 configurations. Thus a | eader

s by aeparécaladyr phiefeyrdd embedipnas eatleader esetii@me amyprding to the
denonstrate a | evel of secretion that is up to 20%

3pgseaigny endion Webobtaiyadevebobgeconign asalpdingd ahgyein respect of
hj ghe n the second control. It is articularl
pt’ga‘etﬁngaat%%gO]?@B@S?mi%quence accor d!ong to the d

present invention can obtain a |level of secretion at
| east 5% such as 6% or at |east 10% such as 17 WD

280MHARRA oY £B2003/00 B2dRasslaid setited qut’eing &Y culture

16% hi gher than the | evel of secretion obtained by

t supeseatamdcandret amalysetlibyone enbodi nent, a | eader
sequence acg}%rldi ng to the present. invention will 5

obt ai b a | e$®l Permeationdugly pregsurgdiquidtehramsiegaphy.

respegt of e first pr I n anot her enbodi nent,
a l eag'er seyl}gﬁ%%mg%x&fgp%ﬁ?‘g}é he present invention
w || 30Dbtai Rogkéﬁﬁﬁhumele%%%@ﬁgfe@ﬁ as defined above in
respect of the second protocCol. 1In a particularly

pThé anoadt efithediesized pracihpadested ead aneeehdan cdh e duantified
the present invention will obtain a |evel of _
skdatite &n aastapddridnearvabely thel desitashprateinf and mopmihisedhéo the

first and.second protocol.s. . .
amount oI 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 it 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 pre
sequence, or pro sequence or pre-pro sequence. However, the leader
sequence may alternatively be derived from a source other than that of the

mature protein.
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waeakpesd by: 1. Cel

10

15

20

25

Sol ubi i sed proteins fromthe cell biomass and

secreted proteins in the culture supernatant can be
permeati on hi gh pressure PCTIGBR003/003273
chromat ography. 15 2. Densitonetry of SDS-PAGE 3.

f
e Bl bRT LA e SR ERL Sud PRy Reler R S RAEPEP R of
r@ﬂeaﬁﬂsv @sa@ébt%f&h@%@'é’sreﬁt Ve ol colliidde ® §e%9|eﬂi’<'519&n{=:é gequence
and normalised to the anount of bionass as kno by

t derseedsfroid adaiboniihecarction 20e bisqirdnky, ort varianp tiedreofibl e
if the | eader sequence is derived fromthe i mmature
version of the mature protein to V\,hi chit is, or is

end d, hed, Thu
R R S s T %ﬂaﬁeﬁefsﬁv@@n ggmin
:.;grg%%%ﬂﬁ@ﬁc&%eg@é bgnd BEmdAd y&&hbas O thAd g Aoy Héﬁ‘ned by

retion pre sequence, pro sequence or pre-p

SKQUEHCE,, SXoveXehbot@lahtredtee besh auane aciisertions, deletlons
alternatively be deri ‘'ved froma source other than that

ofr substituimmnsy either copsarvatie WOI2E0Hedad®¥E) or non-conservative,
PCT/ %&83/ 0032 3 Thu in one preferred enbodi nment,

tIpev pt el saRREe 6?11;98‘[ {sesplide tonot asgepre spaence.
aspect of the present invention conprises a secretion
pre sequence derived froman albumn secr etion pre

SBYRGAES, L v¥ahhenbr LReABAnin SR ORI @thas(’fotﬂ% than the

al bum n”pre sequence, as use ove, ers to

alebiduen defined ae i €Xig ebovg heldastl, a@f]@as@B dfMitQeast 4, preferably
positions, other than at those def i ned by X1,

et lepstyd, miovy prefetahly ahdeast e @vemmhors pmfckabbs et iéa:shg yet
deletio

dBSEs prﬁzaagbb%@?eg%? e Te%réabi' %ﬁh\:@és S Bl AL ReACIds o
LI GEuBh s bl SRk Sobf pEifeutludog Fpumin

FEUeRESJRASE FighRel . han the

Even more preferably, where the secretion pre sequence is derived from an
albumin secretion pre sequence, a polypeptide according to the first aspect
of the present invention 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, Xy, X3, X4 and X 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:
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resi dues defined as X1-X5 above, at |east 2, at | east
3 or at least 4, preferably at least 5, nore

wQe@heomnd y at | east 6, even nore preferably aepCl/e82103/003273

7, yet nore preferably at |east 8, nost preferably at

lh@ast ;. d jca m acl t 5 nat gr.al |
oIScur rlle/lr% Z]ng%m lrl;rll';)‘r evglequggrze, 9%%& ﬂgr ef g'rcgbl y‘e}lheLeu
al bum 124 pressequence-pf Fimgure.fp Even nore 16 -15
preferably, where the secretion pre sequence is
derived froman album n secretion pre sequence, a
pol ypepti de according to the first aspect 20 of the
presenthg nykefti oRbhasSse, Xer xAlax4Tynd Ksrat- C

positigns -_él, 3}& -18, 17 and, -16,,respectively, in
pl ace g‘?’th %nat' al | 8loccgilr0rin' ani o acifs at those
positions, wherein the nunbering is such that the -1
residue is the G termnal am no acid of the native

dinbapantiader gtpreferipdoenbodienas theGevhetiod prélseqiidncel@sed is
X4 and X5 are am no acids as defined above 25 For
edeatmsideromtiba seqecrsh of sherbnmianradbimimireretion pe saopbned

to the sequence of the human al bum n secretion pre
sequence (as disclosed, for exanple in WD 90/01063),

t i NQq i i-ned: 19 2004/ 00981 . .
s Saaie 758 K R ptabiatiGs 5AbS disebabits N teggpinal
L\ o3 briRdireddy, 1 4he R terkfinall ; ingh

2 Gpeol3 or adingth 18 MheZRrerkugiHiyg o i RyjlchVipg Mgonce
-SEQIdD XNO 8-a particularly preferred enbodi nent the
secretion pre sequence used is derived fromthe
sequence of the human al bum n secretion pre sequence.

to Thus, for exanple e Xl -X5 nt apepti de may be
fused at its N-ternmi %Met‘eﬁiﬁﬁ‘ W"RF@& y or indirectly,

to the Gterminal end of the foll ow ng sequenc
IDNO 8 N Met-Lys-Trp-Val - C SEQTB No 8
or a conservatively substituted variant thereof, namely -

N-Met-(Lys/Arg/His)-(Phe/Trp/Tyr)-
(Ile/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

SEQID No 9

or a conservatively substituted variant thereof, namely -
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15 SEQID No 8 or a conservatively substituted
vari ant thereof, nanely

wWORMBNOELY S/ Ar g/ Hi s) - (Phe/ Trp/ Tyr) - PCT/GB2003/003273
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(I'le/Leu/Val/Ala/ Met)-C 20 SEQ ID No. 33 Additionally

end ar Ry AR s e R RO e o

I
N Lo Aheeoa? Trd el TRy RN By SO LSEF TSRy Tyrilay
or a cohe@revay aNAlaYl\/Eew)a@hd/"ﬂf;ﬂ! G%?a(rSeaﬂthrI@l@'V”Eﬁf/Ala) -C
nanmely 20 WO 2004/ 009819 PCT/ 003/ 003273
N-(11e/Leu/Val /Al a/ Met)-(Phe/ Trp/ Tyr) - (11 e/ Le&RQITDANa. 10

/ Met)
(Pﬁe/Trp/Tyr) (Ser/ Thr/ A y/ Tyr/ Al a)-(Ser/ Thr/ Ayl Tyr/ A

(11 PLEEPBh Reuls o Srsrb oA g rkerd iy e C
la)-C SEQID No. 10 5 or SEQ ID No 11
N- Leu- Phe- Leu- Phe- Ser - Ser - Al a- Tyr - Ser - Ar g- Ser - Leu- Asp-
Lgs-Arg-C SEQ ID No 11 or

N- Leu- Phe- Leu Phe- Ser - Ser - Al a- Tyr - Ser - ArgyGI - Val - Phe-
Ar g- Adce-Pholep@hepSaoSerst la-Tiye- Sseoiigncly-ylal-dther Arsioe-C

ID No 9 represents the final nine am no acids h
nat ural human al bum n pre sequence. In the ca@%fﬂ)sgﬁw

ID No 11, this is fused to the final six am no acids
of one of the two principal fused | eader 15 sequences

?Ehﬁ@e@%&k%@erﬁﬁﬂSE@lD MR ¢ agRe@ntSHe fifd] Mene 3RinEds of
the natural human albumin pre sequence. In the case of SEQ ID No 11, this
1s 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 final six amino acids of the natural human albumin pro

sequence.
Preferably, in each case, X' is F,X*is L, X2 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 8 or a conservatively substituted
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

following sequences —

N-Met-Lys-Trp-Val-X;-X,-X3-X4-X;s-
Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-C
SEQ ID No 12
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9 is fused to the final six am no acids of the natural

human al bum n pro sequence. Preferably, in each case,
WOX2004809819 X2 is |, X3 is V, X4 is S or T and XeCT/6€BR003/003273

20 In a preferred enbodi nent, the pentapeptide is

fused at its Netermnal to the C-term nal of sequence

B SEQ ID NO 8 or a conservatively substituted

i ne | d [ ' g
KM v PR A R R B S8 R e Ay A e D PP T By
conseryryl Melu1/RURIEN L PRE/ THBI T AN SéEReCTy/ T3%/ AJER | D
No. 10, 11 or 30, thereby to form for exanple, one of
the f(Sel/dbi/gysEpiktddle/Leu/Val/Ala/Met)-(Phe/Trp/Tyr)-

N- Met - Lys- Tr p- Val - X| - X2- X3- X4- X5-

Leu- Phe- Leu- Phe- Ser ¢SserafGlyfTy/Ad1)-€ 30 SEQ ID No 12
21 WD 2004/ 009819 PCT/ GB2003/ 003273 or 13
N- Vet - Lys- Tr p- Val - X1- X2- X3- X4- X5- (1| e/ Leu/ Val YRR

]I( Phe/ Trp/ Tyr) -

11 e/ Leu/ Val-/ Al a/ Met ) - (Phe/ Trp/ Tyr)-(Ser/ Thr/ Q y/ Tyr/ A

| a) - N-Met-Lys-Trp-Val-X;-X,-X3-X4-Xs-

(Ser/ Thr/dy/ Tyr/ Al a)-(ll'e/ Leu/Val/ A a/ Met)-(Phe/ Trp/ T
yr )Le1-PBel/cTRPheSyer-Ber/Adna) yreS SEArg-Senb.etisAspilys-Arg-C

N- Met - Lys- Trp-Val - Xi - X2- X3-X4-X5 L eu-Phe-L -Phe- _S
er- Ser-A a-Tyr-Ser-Arg- S er-L eu-Asp-Lys ﬁ\@IQNL‘DM
SEQ ID No 14 N-Met-Lys-Trp-Val - Xl - X2- X3- X4- X5-

Leu- Phe- Leu- Phe- Ser - Ser - Al a- Tyr - Ser - Arg- d y- Val - Phe- Ar

g- Arg- C SEQ | DNMRIS L ys-Trp-Val-X;-Xp-X5-X4-Xs-
Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-Arg-Gly-Val-Phe-Arg-Arg-C
SEQ ID No 31

wherein X;-X;s 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-Ile-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
sequence, X; X, X3, X4 and X are at positions -20, -19, -18, -17 and 16,
and X; X, X; X4and Xs are as defined by SEQ ID No.7.
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waledounedi1above.

15 wherein X1-X5 are as defined above, or a

conservatively substituted variant thereof, as
An especially preferred enbodi PENGBR@S/003273
as the secretion pre sequence, the 20 sequence of SEQ

| .
B Arpizent from gboye, & sparstion pig seqyence 25 dgfinel aboge, such
a8 thSeEquiin@es bY SESEID oSER ok D3Nen4B8be edmbirted Wit etetion

sequence i s derived fromthe human serum al bunmi n

peer squencey do  SaquefunetioXdl, pr2pro3seckticandeBenaes. atln a
Bl 005 b e ey o i B B g at i
SRS ERL TR hen g Be e i B REETon oS Seaupree
?Zot ﬂ?ﬁlegg\%'?ﬂ €&Pn 9 ré?ﬁ) Ep oee heot?f 12 %123/‘?% ?%?erable to use

I ne secreti 0 sequences t

faunrotdequahcpderipsd fivae tes immataguensies oflthe anature protein to
preferred enbodi nent, a pre sequence notif is fused by
avipeb thelteadendequenice gs,rGs titeniledlito dadatiashete It may also be

N-terminal amino acid of a secretion pro sequence .
RERIFTEDIE Her B e PFo reTieRtee I3 S suested Hogifure) ith the

ERtn R BrEsGaichen britifionRoflfis? SRR B ARG Riated

ek eader sequence is, or is intended to be,

attached. It may also be preferable to use the pro

sequence that is associated in nature with the to

unnodi fied pre sequence or a pro sequen.ce, or part. )

Phieteedly, theaproasquencst teeminagesdrits CriefmaingB iy a cﬁh@mp ipgir of
uence, termn tciggggt its Gtermnus in a dibasic

se
ﬁgﬁp(’&fﬂdsah?n??‘c OF /48 each is Lys or Arg. 15

Typically the secretion pro sequence motif is an albumin secretion pro
sequence or variant thereof, such a variant including the dibasic pair of
amino acids and having only conservative substitutions at the other
positions, usually a human albumin 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 leader defined in WO
90/01063 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-191Ile or Leu or Val or Ala or Met; Ile-18Leu or Val or Ala or Met;
and Leu-16lle 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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WG 2/ 0e08var i ant

Typically the secretion pro sequence notif is an

al bumi n secretion pro sequence or variant thereof,

i ncluding the dibasic pair of PENGBR003/003273
aci ds and having only conservative substitutions at

él%e nRhp§ rtweﬁtgrsfeiétgfésto 148 Bk d nifu b WFBRL Blabi®) grotein that is to
gcretion pro sequence, i.e. having the 20 sequence

B Aledrdted -Msthe G- MaderAisgqienwe) viar clargetihé epfphenylalanine
another preferred enbodi ment the pro sequence

owivhre. SHsistihexarplifiedé Big.tthe whol e or part of the

yeast Mra-1 secretion pro sequence, i.e. N Ser-Leu-

Asp-Lys-Arg-C or variant thereof as defined for the

bum ro _sequence, 25 g ' Lt h the
Cl s et g P o o SRR BERene 1 U0
90/ 01063 and the human al bum n | eader, a pol ypeptide
of the present invention has at Ieal\st2 oyr .am no acid
changes nanel)yKS¥VIIVREEFBESSAY SRY YyY; YPRe- 1911 e or
Leu or Val or Ala or Met; Ile- 18Leu or Val or Ala or
Met; and Leu-16l1e or Val or Ala or Met, where the

not at.i on; means that, 3 aki 30 t hesf.i kst -na 4 -
Meaginon 8% OEEHSpYe}S Jtvﬁg 9 &'n rlégﬁlguge} )aSI? Igl’p?)[s i3 g8 °T
=20 D 2004/ 819 PCT/ GB2003/ 003273 (i.e. mnus
mﬁf‘é%e}%ﬁ)&gﬁggt he N-term nus of the nmature

protein that is to be secreted using the |eader
sequence) is changed to1 a phenyzl al anine residue. This
if cepefpired eabodiméity Y 'lis GlypIE jsrérkandd psell.dn another

sequence conprises the seguence: )
mﬁemedmmncﬁss Avd e % 5 AdPis Ay or

A SRS Fory 3
Ser, Y2 is Val or Leu, Y3 is Phe or Asp, Y4 is Arg or
10 Lys and Y5 is Arg or Lys. In a preferred

| is Xro! ¥; i ¥3sipzefRbRd ifry* is Lys
mﬁé&%ﬁe&ﬁa@g@é Sojgl ' %tlw%at?)s%%er, p%z is Leu andj
Yad 8° 8 Prg 1 AdMBEE pldfyrrdd altsrmiitiyean dviae i #rhys and Y° is
Alternatively it is preferred if Y4 is Lys and Y5 is
Arys. Bhotlyerdspbepegrditrads hasi ve is where Y4 is Lys
and Y5 is Lys. Y4 may also be Arg where Y5 is Lys.

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

the sequence of 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 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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WOED03A0IHMet - Lys- Tr p- Val - Phe-11e-V

An especially preferred enbodi nent has, as the
secretion prepro sequence, 20 the sequence of SEQ ID

al -Ser-11| e-Leu- Phe- Leu- Phe- Ser - Ser - Al a-

Ty - _Ser L ey- Asped Y5 Apg-: |
oK P e M BN RrGE S direlyieh, 5, b e the
PsdlyMuIESRid Ghehaitiif8 DR ASROIRNES id MAboISHER B hPRast most
motif as defined by the first aspect of the

| sividetdhoomoséima bnWehN04 /10 et A1 PETNERANT) 3 RG8 47 & aRNA
used herein, the term"igsolated" includes the peaning

talectlseis indpglation &om ¥e intogieel in which # 1pneturallyeisanssribed.
is i isolation f t .|.east t of. the ch

IR Gifer. s, 8¢ el plsfieidp 8 mat Siumedi Aetarn 1y WNCRRdbas
TPt cxidipd hufi 35 3 hifhee " PHRGR ngicledifie adkBrdthl We

pRuyid asRet biithel ibvaioncineivtes aipdlpnichiotide Ahalasbekh cloned
has previously existed, such as ’in nature. Thus, a

potoyabattentl arefuagelorediargsuah asteeplasmad) od it pewdtal ofectdnesuch

i nvention.includes a poj ynucl eoti de t hat  has, been
ASoA cRpcterinphage-haRtederably spclr GHgss arecinoisolalipsn fpa glones

plasmd. ordinte.a viral vector, such as a

sl fogaph™ Bp@rlpb e EReR ardemis T i sol ation
fromclones 10 constituting a DNA |ibrary of the

rel evant chronosone. The linear ami no acid sequence

CHite Dichev@niae h¢idnsdcuicade icahob@ ohérse Siganidned s g DNA
the degenerate standard genetic code (Fig.2) in which
rsguencenusiog db¢ degenceaterstantbad lggnetos eOtﬂeh%igo’hem which most

trinucl epti de coqo 15 For exanple,  a sequence
MO a7s #8 Eﬁeag‘?ﬂbm@wﬁ@ e BERole9tide sl bo
deduced to be: 5 -(TTY/ TGE TAY)-(ATH TTR or

CTN GTN GCN ATGQ) - (TTR or

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 CTN/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 ” denote the orientation of the polynucleotide
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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20 CTN GIN GCN ATG) - (AGY or TCN ACN) - (ATH or
CTN GTN GCCN ATG -3' SEQ ID No 15 where " 3" " and "

w®20040008n0t e t he orientation of the pol ynucl eor¢eB2®3/003273

sequence, rather than the actual termni; in other
wor ds, the pol ynucl eoti de sequence may be joined (e.qg.
fused or ligated) to other polynucleotide sequences

at either enrd PrybQrh-eds(TaN oAGE)-ATH-3R, H and N
are as defined in Fig. 2. 30 Using the sane

conversi on procedure the DNA sequence: 25 WSEQID No 16
2004/ 009819 PCT/ GB2003/003273 5'-TTY-ATH GIN-( TCN or
AGY)-ATH 3" SEQ ID No 16 5 would be deduced to encode

weryh b HBERHES Bhodnity maeidedr PRUETRRE D

encodes a naturally occurring mature protein, such a
human al bumin, this can be either the naturally

BEQUET ¢ARE §PCH ol paglestide, ssq\@éhoasmbﬂmpnhmgara sequence that
al bum n gene sequence, or a conplenentary DNA sequence
éododey onataralDNecwingainating oateinr suehr @ gropthumin, this
Furt her, se uence rgﬁdlfl cations may al so be introduced

ﬁém bexeithsr b KePCBHIM cpABEoTPIURER SUC 1S than
p d' ! elt s%%pgr'}u‘cae eor%co oﬂ% diEnta églﬁ\‘?}\y [epkhde (&b L}eor a

Se t ynera chaln eactlon a

?D&f %ﬁﬁ&u ﬁg?@xe'ﬁrrﬁbreaihnﬁﬁgss) Sci ence 239, 487-491.
n net

hi's to be enzymatically anplified
is flanked by two specific oligonucleotide primers
whi ch thensel ves becone incorporated into t

Hopthief iseqheDiig. mofidicasiansl nage elsoj e pﬂtmd#@dngw g&#mgleninto
Yt 9 GAIPBr O GIORBI T EY e PEELpos a2k oy Mg the
pofyrf)%%tslde PMhe idfvehBEn st to use the polymerase chain reaction as
disclosed by Saiki et al (1988) Science 239, 487-491. In this method the DNA
to be enzymatically amplified is flanked by two specific oligonucleotide
primers which themselves become incorporated into the amplified DNA. The
said specific primers may contain restriction endonuclease recognition sites
which can be used for cloning into expression vectors using methods known

in the art.

The polynucleotide encoding a 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 sequence,
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The pol ynucl eoti de encodi ng a | eader sequence of the
invention is nost conveniently made by chem cal

fol |l owed 25P@GB2003/003273
ligation to the other elenents of the genetic

RS e OIS L (AT, A

deaidaabirettio armgidf ate il anpehywss baoid Aoré Hatilangeres
mature albumn, this may be nost conveniently

achi eved by site-directed 30 nutagenesis or PCR

g%taﬁengsi S, tar(tjj ng fromthe natuyral cDNA sequence,. .
OfiHCab6%/18 00 FOCIBETCERSRRI RS 28Varipeqqu§ hecause, within a

. e ; s . o
FAEGITA, BleYO) ShL RN B, 205D Nl iy
CRprosSQl pPiteisnfARLE sBRlcatddRE! QM othidi fg’k C%gﬁ%@ﬁuiéi‘ amino

t he codi ng sequence can be advant ageous be

wictdyi thisais cphed icwdoarbias.gali anprefdeeddempodiment bfer second
sequences encodi ng sone highly expressed proteins
fagoerlrofs thee isacion heestandardr gerfetic eodracen e sedumnilrto the

acid; this is_.cal,led codon.bias. In a_preferred
Erefiretdngont (5 et OrEzBiER T sPowRe I iperpp el seforred
j eferred
SRR LRPBT R oo SoaT L FrRETa e Hifggfl SRR hae
eaReirslthye iRl pretbridl estdnd st0f (SeBera8& 2¥ Sharp and
aspect of the invention the standard genetic code can
tearomediBRY) YeastHE Gi7e628.) Adivanthgasusdy tiiedist of phgferred yeast
Tabhle 4 of Sharp and Crowe (1991) Yeast 7, 657-678.)
Agdant isgeedidiog hinelysien obthemspreaginaicgdans?’-GAokion £Figs3).
nodi fied by inclusion of the asparagi ne codon
5'-GAT-3' (Fig.3). 15 Using the peptide sequence of

: n I.a
SERA e Beptias, ShuEHATBE SR D N6 W as I S5l e segon
binsbé DNA' seq(1diléd e63ddini i€ Adphdeie eh¥ ]/ duced to be:
(TTG GTY/ GCT/ ATG) - ( TCY/ ACY) - (ATY/ GTY/ GCT/ ATG) - 5" 20

SEQ ID No 17 Using the sane conversion procedure the
codon- bl aged JRIRRY AT KTy P RIET8TS (e T/aTG)-
(TTG/GTY/GCT/ATG)-(TCY/ACY)-(ATY/GTY/GCT/ATG)-5’
SEQ ID No 17

Using the same conversion procedure the codon-biased degenerate DNA

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
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25 5' -TTC ATY-GTY-TCY- ATY-3' SEQ ID No 18 would be
deduced for the especially preferred pol ypeptide notif

whaovisigpsthe sequence of SEQ ID No 7, althoughr@ieéBrawsno3273

preferred codon-bi ased DNA 27 WO 2004/ 009819

PCT/ GB2003/ 003273 . [ ] NRYRIE® ID No.
gl R SR
TICATCGTCTCCATT SEQ ID No. 34 5 Using the genetic

code given in Fig.2 or the preferred codon bias tables
avai l abl e for the | TTEABAGTESTCEOAThe preferred codon

bias given in Fig.3, the sanme conversion pr
can be used to convert any desired am no acsﬁﬁgibﬁyo'34

sequence into a partially redundant pol ynucl eoti de
sequence. The 1o am no acid sequences, which can be

nvent ed | ' bsefeffel vydonabiabaables
ﬁg%ﬁier g?ﬁll&%édtc&rl}o ! (Tsffn?r?eég'tgo?yé%él] geepti des according
Lildtee i IR imemBat hedt dhiel predatddooddipbiasxgivphen Fig.3,
the sequence of a coding region for mature human .
#ebsarhe coametsiorprooedure nan besusedyto gmmvspigamy desired amino

A, B bt b SESES R, i,
further. h . Ad i
swie AEd FER I S e P CORAGREinto 8 DU &duBochlhis
Vh\ﬁth&? Wafk %e%k%f%hﬂ R G108 KRl pobgiepedes ascording to the

out perturbing the encoded am no acid sequence
(Rst AdpRceefian hivestibh. Fogetmpley sedjequefcd o ar eoringiregion
DNA sequence redundanci es can be resol ved and hé]ﬁe
13084381

foumtreatund hooear rénoein efn abe derrelvil dBdondYeq
for _each am no_acid

i th d
(GLacach A, ocid Wit LEOCant B SERUERECR, puman
LIANRE ! gfiQOﬁJ N Nk ol 1S SHHRRCAR N ubSed. eABY&staBEously,

where the DNA sequence redundancy permits, restriction sites can be

introduced at domain and sub-domain boundaries, without perturbing the

encoded amino acid sequence (or the codon bias if Fig.3 is used).

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 with 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
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whadoanesi1of alternative codons for am no

reduced where possible by utilising the DNA sequence
redundancy of the 25 degenerate codons. Finally the
aci deCTiGBR003/003273
redundant DNA sequences can be re-equalised but
g st 0 | CE4.N | [ di £ [ :

5ol S oot PaLh o Pthile, &7 Folh 3 IR ERIESH PffResbion
| dngesttd. ONEAThE @xpRsidhr €stdtie Qilli dedirablgt Al¥o foenemn tsites for
one or nore other nucleotide sequences at its 28 WO
200sc0pied SinREToaB200 3t00BRY8n, Sindand/the t3anseriled region, a

exanple to forma, conpl.ete gene. or expr.essio

CHRROPEDInggSsite G AR Wy Mahations (Hastngs ¢4 ol B0 93616543,
| SQ: [ [ for transcription initiation and

t ‘?Dﬁ%sﬁg@?gﬁpplﬁé?%l% the transcribed region, a

ri bosone binding site for translation initiation.

(Hastings et al, WO 98/16643, 5 published 23 April

1806&orinkdeortte ngégondt epsstc ofidtias paetendf inveatiohessdltides a

“invention includes a pol ﬁnucl eotide conprising a DNA

seajyewdeotidacomprising Bt P b ssquenasothat dorit comitglpous or non-
rotein w

fusion of .a .DNA en [ ng a_heterol ogous it h
GGROR: fB5iBRATSo A EECBTE HelaR8yERtiEromih dther a
. . + of

05 ki B 3 oA Ble Yoo bftfng B 386 2 et f he
abresetit Mnvexitich, padfibddily GhdreB0iRNdedRAHOteinid alflifin, or a
context, the term "heterol ogous protein" mneans that

i Yariamt oofragheens dnereaf Inhthis' dedexte theteomethEterologous goetein”
not forma  honodimer. 15 Accordingly, the

poEiudIaE 8t isdeotrihy semedas B Tdesgedipraieiwstiiey dogs awt tiorm a

r@noter (an expression control elenent fornmed by a
%}@&Rg ffnce that pernits binding of RNA pol ynerase

and transcription to occur) at its 5 end and/or to
ot her regul atory sequences, such as, at its 3' end,

t A ecttifigl pntheOpbBmiclRatilomsg Beedfiestly brlindaectly fused to a
pol ynucl eoti de may be operably |inked to one or nore

reguicierofan expriessien aostral klemendrformegttiyoa PXGulsequumge that
rpee%?trs] Sb'in(%)l/lg of RNA polymerase and transcription to occur) at its 5> end
and/or to other regulatory sequences, such as, at its 3° end, translation
termination sequences. Thus a polynucleotide may be operably linked to
one or more regulatory regions, usually transcription regulatory regions. By
“operably 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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wetdogoo9son t he pol ynucl eoti de sequence.

"operably linked" is meant that the regulatory region
is linked in such a way that it is able to exert an
The chpCTEB2@B/003273
whi ch regulatory region to use will be partially

RBFRLER BB rlaie i B RE G ey B RSN, for
SEAHRIIS Syl E}é}%}%sé'i&?%cﬂb?s tlﬁi&% c%ﬂ'slykﬁijns' Raddt8rAéd with, for

Many “expr essi systens are rncludi ng systens

exphpye,ngirabagtppedsion (vegtorBaggl |bt&u$01btusbl plat cell systems
Escherichia coli) transforned with, for exanple, 3o

rteem@fﬁﬂtmbwﬂhb&m@ﬁnmﬁg@ opbaperial eapressignivéctony animal cell
I essi vect 29 WO 2Q04/ 009819
80 BB TOBRE N it JFANSERRIC O5.28 BRAP SaRFERSS transfocted with,

%f %Wriﬁ{p"l’ee Q&eelgk/ﬁﬂé 3x 296%18{1' %ct&rs : nse@ dce‘ﬂl ﬁéqgréf?fably a

yeas ressi on vectors,

t eﬁﬁts(faﬁﬂﬁﬁgst‘%rbfbraﬁw% Scﬁt’éﬂﬁ%;ﬁycé&' spRkie§ XREIRAS [SOBerevisiae or
vect ors (eg. baculoVirus); plant cell systens

tar Bivdice spexdesngitch, asf}brpcBYcam)l e viral or bacteri al
expression vectors; animal cell 5 systens, either in
cell culture, transgenic or as gene t her apy,

ASREE e thisd; aspift of 3R rpg?%ﬁn?aﬁgglﬁiorwuiai‘ixl RS FhN cell
SRRV ¥ folSacd Qeﬁ&wes&d 6 S SHEB PR of the

cerevi si ae or ia specles s h as past

edne dhtenitny, Fhet Rogtdeelb l@@ﬁtbe&)felthé‘tepfﬁl@w{c or eukaryo‘uc
invention provides a host cell transtorned with a

Broyeriad| eadlisi ate pretaoredi ppkagydativehew capdld, papentarbyf ift they can
present invention. The host %gl I 64%}an be either
éF%‘I@&‘r PEALFIES GRS %k%ﬂ%ﬁpwes ialang cherdglgia. Preferred

RLESSRLE L SR HEIE PERY, AR eic e b At oty plefiéoly
%ﬁeﬁﬁﬁa %ll§hhﬁyre Jsr@fe%mgdm%ﬁnﬁ%%r xeﬂﬁ Csdapsss GBddeS from a

i ncl'ude plants, ngl , ast and ani ma
phedsel aﬁl yowy Shé@b reh e plg,l bﬁffalﬂip ek phi@keroadtiler domesticated

manmmal i an cells, such as those froma npbuse, rat,

@dinalk m@}keygﬁdtum@n gSuitalfle dumanyeells indude colls fohea human
dRtrerdbing or FE 4 pEhesTiudine  Fopsemaeds ef « giaminal i
Latgﬁaaflarﬁﬁyatﬁhgsﬁe GEE ! 1R &e a gél{ea?l’?quﬂf Cap%%échogr ?f 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 E.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 a gymnosperm or an angiosperm.

Suitable gymnosperms include conifers (e.g. pines, larches, firs, spruces and
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20 situ, and may thus be the result of a gene therapy
approach or of the production of a transgenic

wo pauddual . In the latter case it is preferrepCT/Ba82003/003273

the individual is a non-human mammal . Exenpl ary

eperna of pacteri al hpacl ude. E. [ [
SEREDT £ Loadto iR e ARBOT NP BRI no AR R GPIL the
§ef113r Rt %hyélﬁ%ios | dgpient egay( - af @hBiecotyledonous or
cl ubnosses, rsetal’ls), bryop%yt es (e.g. liverworts
ardtyledarss, plaan ¢refegedy alympipcplahly Rrbferpddamionbostylastsinous
wll be derived froma nulticellular,  plant, usually a
plostninthsleyneizes whhata bad ey songkiay arion, aﬁtSawgilﬁé grage and

e
32 [ .
LSRR s G ) o i YIS0, 0P s

BREHAS REbIBcoMualoiRY, Fera gatly lagdestess afd leguminous
di cot yl edonous plant,” preferably a crop plant.

Praatesuddaspeas, dieshedespeoillypsayttean) acd adfelfaai The host cell

wheat, barley, sorghum _onion, oats, orchard grass an

mayt thas besei aaaompsicelly fr easals the 6?1@192 acyygelylan plant

i nclude tomato, ot at.0, sugarbeet, cassaya U

eF l?ciCFﬁr B 8@&&5%{ iS5 GRS of e Bpy i’ﬁe?, cel} Tty m 2
oWa\I i t

e B oot L B BRosSHE ISR LORCpHtes the

pRyRRABN MWhalel @drfsgenithslahis wideh breforibly hetairbe stable and

aut onormous cel |, for exanple the cell of a unicellular
pertubld wamegeaiceghdnotgpat ai ned in cell culture, or it
may be a cell in situina nulticellular plant.

Accordingly the present invention contenplates the
roducti on of | e trnansgen.c.p ; i :
Beriay i A ol ISR AR U ey and 4.
%5%9 Y NPLRACYARN R ySLstd. URSBMpIASt fenleRE bR g8ast
perjgji‘?fegé&’?)ej%? A ni gzer andyA.S oryzae), gen ?as
Sbiitepipdaned @s beRepiidiihlthe pranide wdaht presenempeatiyn genéiahia
of yeast contenplated to be useful in the practice of
(Hanganedont Savebaransycesr e Kupvaramyces, Candida, T orulopsis,

Torulaspora, Schizosaccharomyces, Citeromyces, Pachysolen,
Debaromyces,  Metschunikowia, — Rhodosporidium,  Leucosporidium,
Botryoascus, Sporidiobolus, Endomycopsis, and the like. Preferred genera
are those selected from the group consisting 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. fragilis and K. lactis. Examples of Pichia
(Hansenula) are P pastoris, P. anomala and P. capsulata. Y. lipolytica is an
example of a suitable Yarrowia species. Yeast host cells include YPH499,
YPHS500 and YPH501 which are generally available from Stratagene Cloning
Systems, La Jolla, CA 92037, USA.
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(Hansenul a), Saccharonyces, Kl uyveronyces, Candi da,
Torul opsis, Torul aspora, Schizosaccharonyces,

w@eaoenaasyres, Pachysol en, 20 Debar omyces, PCT/GB2003/003273

Met schuni kow a, Rhodosporidi um Leucosporidi um

' rq di L n COpsis. and t
ERRHRARE BB A RER HRug RSB P (EHD) cell
@ e11Eb16 OftehS th@ IATC P hicTIdRNRENUVISH
Saccharonyces, Kl uyver onycesé—lgngﬁggr%\?\% gogeaﬁﬁbgo o?ells
SHEDHEB avydade Smm ther ATEC a=CRY) 5638 anSmdrikalyikddiseyadetived
S. rouxii. Exanples of 25 Kluyveronyces st. are K
Qi Ll edlsavailable ftam the AXGkpreeREf 1 ¢460: MRrglerfadimsent geH are

Pipastgris,, P. anoi nal nd P..capsul ata. Y.
S8 sPUt T Rch ey trasict v oh Baoulavirlib PP PATIPBRFSorS.
speci es. Yeast host cells include YPH499, YPH500 and
YPH501 whi ch are generally available from Stratagene
QA0 eHsogsseSyaboraBthel éholed b, o%u%?é?)%ﬁe atory) 8gioACvill be
2004/ 009819 PCT/ GB2003/ 00327 Preferred manial ran
mesly deplendentrn theenaGire o te intemeled hostvary (CHO) cel |'s
avai |l abl e fromthe ATCC as CCL61, NIH Swi ss nouse
enbryo cells N H 3T3 available fromthe ATCC as CRL

658, . and k ki dney- deri.ved -1.cells avail abl e

FRGoieRR SWTRE B (e T basSiou e plinehEbctn® ) Fll Bt on
' Lt h bacul oyiru

o3, Brefores, W 3 SRTP BrdhOOT B B8 BroBR it Rbabid PR

BAHYPUChRIhOER, MBS r ' '

dependegt on@%ﬁ eﬁga ﬁé&é %%fo h{kﬁégo i%m&nehﬂg e%% h gg?ﬁﬁﬁ)t% Promoter

Peqrentes sorapatitdb et exenysieryi tachatil dlok@lardofficAlBl provided in

include the E. coli lacl and l|acZ pronoters, the T3

RIR§ITY Veelonpeaining eonysniopt sestieion sites fphingertonre a DNA

and PL,[ecﬁ.rtﬁrmters,. t he. phoA pronoter and the trp

BroRtiet epEsERidnve B:g‘uences conpatible wth

exenpl ary bacterial hosts are typically provided in

pl asm d vectors containing convenient restriction

Fukesyotie rpron®edt includd e OMY ikimSdaRRRTyOproniGer, the HSV

present invention.
thymidine kinase promoter, the early and late SV40 promoters and the

promoters of retroviral LTRs. Other suitable promoters will be known to

those skilled in the art.

Suitable promoters for S. cerevisiae include those associated with the PGK ]
gene, GALI or GALI10 genes, CYCI, PHOS, TRPI, ADHI, ADH2, the genes
for glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate
decarboxylase, phosphofructokinase, triose phosphate isomerase,
phosphoglucose isomerase, glucokinase, o-mating factor pheromone, a-
mating factor pheromone, the PRBI promoter, the GPD] 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

sites (e.g. the promoter of EP-A-258 067).
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wearlpowmnd | ate SV40 pronoters and the

Eukaryotic pronoters include the CW imedi ate early
pronoter, the HSV thym di ne ki nase pronoter, the

pr onot BEEGBL003/003273
retroviral LTRs. O her suitable pronoters will be
known to 20 those skilled in the art. Suitable
pronoters for S. cerevisiae include those associ ated

tdrtvehitht 7 16ters Por (8- SORRBSacfdmy E3 PBombe,
\'i@RPI ’e ADHII%"}AII%IJ[—I%Q@?%% genses rfor gl ycer aclzcdehydlg;YB moe

-apbtsp atiabtte hystr cglk reas ehe Hhiapkineaspresgipte padmo®s from the
decar boxyl ase, of ruct oki nase, triose phos

phosph . hat e
ingtinEenes 65 doshebph ey Nevwerell ¢haslid, Binluddiannades, 10857-
- i ng,factar pheronon as ting factor pheronon
BBl RS P iRl Thpdnetty PrRGRET b eqorbed by
SERLE! Wﬁy ' j g f 5 regulatory
?_ggl otﬁg‘% t S?AE%H%OZW?QQ?%S% ’25?‘%/? 3§/16r)'egi ons of other
pronoters or with upstreamactivation 30 sites (e.qg.
the pronoter of EP-A-258 067). 32 WD 2004/ 009819

BuitaGh2 Qoeoes 2,7 IranSivmnative npratecnls anabiceltpreowonditons for

for use in Schizasaccharonyces .ponbe, ot her
Jlirkigotan hedoup |m,U§r5e 93%%(@%@@%@@3&@%@3@ reference).

L
Sz s il i B LR Sxofptgn i

Stirbé@der] phonoEigomosbimnIRrABL 7288 r sirespbadiagd to EP-A-
culture conditions for Pichia can be found in US 5

FH9406% ¢ iptocaspoinawbithhEISE ris pxpressed encesast (JRyA-6p-41487
exanpl e, .preparation of a A= pr in hosti%%ra "
SRS GRiBEn EE-e by BEACH a8 L8 Garaigoniptotadip-A-
[ HC C j t 7 3 bt '
TSSO AR ol ELIONER I R s
3815 6h HIA RS @&BRSséiPIcAil HPAALS-104PDE ToRRspohHIBATS EP-
(JP- A-60-41487 "“corresponding to EP-A-123544,
IR3A4639B95C6]tunng esfpandHB @ -prodaeing hbs2 486 FIS Angroduction
JP- A- 63- 74493 correspondi ng to EP-A-251744) and a
Preesssy 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 eukaryotic gene, which contains

33



10

15

20

25

30

in which HSA is expressed in Pichia (JP-A-2-104290
correspondi ng to EP- A-344459). Culturing of an
whiBA4pesaduci ng host (an HSA production procesB)T/GB008003273
carried out using known processes, such as those
referred o i - i I4ion. Suitable 3'
Gideet s ﬂ?&’?@?‘i‘?@ﬁ tichnd ATy don. 5 83595
ﬁﬁnédﬁ%@egae%%%é U2as GOF ERmRpRyibeghbse EPA pa#BR)rallfhEnked
medi um for culturing a transforned host may be
for ehar epressiae caontimhcsequench Weds, 1086 1092 caRgspond to the

culturing of a host may be cart.ied t ef erabl,y .at
p@m@emsglf@mt@/ebh dhey Efkﬂwb?gl ﬁe%b%ii F%? 45 8@%65‘66 the
our.s, by nea statie. ' Ui B I
btin 2l elebl "Lt Bidh ORISR o e
agitatio D2f aty leq accordance with the
ﬁgizjﬁédseuges Ig @r%rsl@&]g?%gg?%z. Sui tabl e transcription
term nation signals are well known in the art. Were

the host cell is eukaryotic, the transcriptjon
Thusi agtdlymalegidd acsopsing efcaihy sesendedsppetl ot Hif (Hesent

3" flanking sequence, of a eykar [ ene, which
SoRnEPRS AT G0 005 BUTEG PeRes /B%}E%?%et%&l% guch as
i gnal s f.or, t.ranscription term nation and
g&%?gﬁéﬂ§W%ﬁ?bﬂ¥e‘Suitable 3' flanking sequences nay,
for exanple, be those of the gene naturally linked to
the expression control sequence used, i.e. nay
ODNeARRGdetiice elwding armvtrer hunihn eltnaninednybe dhgglopey from
be different. In that case, and_where t 5 host. is a

e
PdAL fusioms fhetabery the. natisicegans; sPNA 1982 QIETéTPt EPTHAHYES GHC OF
signal of the. S. . cerevisiag A ene | ref
TS BITRBH. I AEEbF e bOYE aRdie g s e BBl bt DA
of the esent . j el oped for any
Sear g Js Y e RhbE A RHREs o0 hose
descri bed above. A DNA sequence encodi ng mature human
al bum n can be devel oped from DNA fusions between the
IFRO VO Nenk icdijalyoncteatidkisequancd fiiah gosmaises 22nwicdeotides

i ntrons, as described above and a od%n b'i aseFI h.léman di
&’ btarithe Diganslation initiation site, a preferred polynucleotide™ coding

0

sequence for the secretion leader sequence SEQ ID No. 32 and a mature
human albumin coding region SEQ ID No 20. The coding sequence ends
with a translation 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 included,
preferably adjacent each other or with no more than 3 base pairs between
each 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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15 sequence derived by the nethod descri bed above. SEQ
IQ No 19 is a polynucl eoti de sequence that conprises
wQ@2o0anedsept i des 5 to the translation initiatPONGBRE08/003273
a preferred pol ynucl eoti de coding sequence for the
td shRu imté A8 haddt, e vBether
%ﬁ%ungﬁﬁlg: ﬁ‘ﬁ‘?ﬁaﬁ"%&;‘gﬁﬁgﬁﬁgu onHSeg{Ci),e? E)ﬁﬁlo 20. The
g;ﬂ%fﬁﬂl fRAkHeRGee O dateghition ia desissts | Bod exansleptheodtotors can
ypically, this is TGA TAG or TAA _ al though TAA |s |
iricbu deoes toraléeri/atie neplicony seal as thee€el E| q77, fqirRrABagation in a
translation stqQp codons referablly each i.s TAA
DRI, oMEToAL (o VP 1 N TGS Ky EREPTY dy ieon
each other.aor with no nore than 3 base pairs between
E@’?%Q'&ﬁlcpca?}% >stop codons. SEQ IQ No 19 is flanked
at both ends by appropriate cloning sites. The
pol ynucl eoti de of the second aspect of the invention
RyeRll§0a heljmiceddt accardiigie thasteind aspectt dlethe Divention is
sequences for introduction into an appropriate, 30,
frsetted iitte ancxprassion vesticsitel(3s 2 RIpFMIdy EpBFrper pEANHen and
nat ur e %g, t&% host, the . 34 WD 2004/ 009819
POITEEEORERE HFEEST CRBIAIEP of the introduction of the
pol ynucl eotide into the host, and whether episonal
mai nt enance or integration is desired. For exanple,
s e gﬂ%&%ﬁdb nehyde wediwkesordince withlkinoom, teshigiques,
as the I El on, for propagation in a prokaryote,
phitelpenodéfiecdin vievt of the tearddngsorontaipedbeienn tpreonstruct
other, non 5 prokaryotjc cell types. nerally,.a
pol gxIesion i wrstote coemdiRgt Buk Ae s]é@btﬁge s ﬁ%f&ﬁ%é’rofk [ygetors,
invention is inserted ilnto an expression vector, such
SENTEOIRPHE HPefors %%S‘?pé??é?a of ¥ ati on and correct
reading frame for expression. 10 Thus, the
pol ynucl eoti de nmay be used in accordance with known
eebNiHust endRIOBAT alfellye nsedodd eabpect of etheofintdigion, the
teachi ngs contai ned herein, to construct an
popmaskiotide veg vestor.i ncl udi ng, but not linited to
i ntegration vectors,

Typical prokaryotic vector plasmids are: pUC18, pUC19, pBR322 and
pBR329 available from Biorad Laboratories (Richmond, CA, USA);
pIrc99A, pKK223-3, pKK233-3, pDR540 and pRITS available from
Pharmacia (Piscataway, NJ, USA); pBS vectors, Phagescript vectors,

Bluescript vectors, pNH8A, pNHI16A, pNH18A, pNH46A available from
Stratagene Cloning Systems (La Jolla, CA 92037, USA).

A typical mammalian cell vector plasmid is pSVL available from Pharmacia
(Piscataway, NJ, USA). This vector uses the SV40 late promoter to 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 Pharmacia
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centroneric vectors and epi somal vectors. 15 Thus in
one enbodi nent of the second aspect of the invention,

W b@4/opsliynucl eotide is a vector. Typical prokeeyGB2@3/003273

vector plasm ds are: pUCLl8, pUCLl9, pBR322 and 20

ORGP O B8 kLRS! el OB it
I?ﬂ)rﬁéte@\@ the %ﬁusferlﬁmmﬁﬁ HRSUA virkh ?f&?g f48¥nal Négea{é%)drive

pPBS vectors, agescript”vectors, Bluescript vectors,

rekb&éslonlﬂﬂﬂﬁa%lonbﬂ-lg% pNH46A avail abl e from
Stratagene C oning Systens (La Jolla, CA 92037, USA).

25 A typical mamrmalian cell vector plasmd is pSVL

ié%%th%%teé&%’#aﬂ;%&%‘%féa?@ SRRy Aa%?? e BR513HE and

SRR L OREH ORAEDen e SRSl I G4 22057
UBA), SBELDB(Botstbihs D.; A@r exqNpPi® Oknd's, |1r7dzm)l laha ?Qplaclzz

manmal i an expressi on vector is pMSG al so avail ab
Y Epta®H atmbYEpleBﬂ 8W\(I}iﬁ® AR D IREBURETY. @2(0988})0}326’ 3 4, 527-
%PI scat anay, . This vector uses

Btb Soiber yeast Blasm@s:anﬂ @scwe&mt\é/@ 8@/0t‘lﬂ@3 ﬁn@aw 424 117, as
| t
gxsﬂf%g b h"f%@%fqé'aétﬂq%o XB0950 A6 TIEAREE U7 o ddeTaicrR 03,

PSS! ORS00 S A P

(ilt@qd@ﬂakeathe%a&%ﬁ&tabl@ﬁ&keﬁ(@gg [RPY SLEUR,ank LURESB, as are
17-24), and YEpl acl 22, YEpl acl 95

&Iylavégg,g%zﬂg]aczu cud, YR;I@;IRnéG@E@l R, #0d C1eB8). Aef9ss)
GiSnsorh 1 5EAS ki Elemids pReAT e PP paskd ;Igglggg plAsmids
(RCRERhe AN B ATOLRERa s drELBRe) 1P (i D, R sugino.

I eog R Ga% T, a5 ( Y1 ps) and

Methods well known to those skilled in the art can be used to construct
expression vectors containing the coding 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 anneal through complementary base pairing

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

A further method uses synthetic double stranded 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. Synthetic linkers and pieces of blunt-

ended double-stranded DNA which contain recognition sequences for defined
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i ncorporate the yeast selectable markers HI S3, TRPJ,
LEU2 and URA3, as are Yl plac204, Ylplac2ll and

wO'bphaeds?28 (G etz, R D. and Sugino. A (1988) PCEG82004/003273

527 534). Plasm ds pRS413-416 are Yeast Centronere
ds 1 Y YCpl 2, Y 3 d
BAREEE chpvindrotdn B8 Bited i ifrnalaRDRES Jpliifents by T4
A5l?1gas%34)l“h Bféogl?o ﬁénﬂt’}n Qgésltea ips Iﬁ%bhhf%drésfhctlon
the art” can be~“used to onstru expres on vectors

eapyabsitngredte ahebivg arlguaricHgand tof a1 eeprrpibe vettor with
appropriate transcriptional or translational controls.

caspatible teaningd Adaptiry exs dlsqyehdnoinally synihérsad/eNenflegments
np. ecoh i ve ends e ge er at ed t he DNA
Cq%l;ﬁréﬁ’ll aym, Prgebliugt op Ltsﬁéafgéﬁ%géﬁo%f dvighalso possess one

%’ﬁr S0 %(tl ggﬁ% 12%%@2 SAlt @gtz\?elggdﬁwgg lﬁlaggr?e?llt i) ]g%gﬁagments
ohf b8 1@@&dbc@g@ﬂhe§s§i tm-ya&iaﬁ cﬁqﬁlegi e BNhe ﬂ)l@@éffce o#2blence
further nmethod uses synthetic doublfe stranded

offi gneuot embialesynithdtrer sloablt stdagedr sligdoialdotidgseoptionally
with blunt ends are generated by bacteriophage T4 DNA
gonipiningsehesiveerdst i DNA pol ynerase | which renove
protruding 3" termni and fill in recessed 3' ends.

Synt hetic linkers and pieces of blunt 30 ended

SRR PN G BRI i

B&Eﬁﬁﬁaﬁw/ eafaaamé frofsh hinfiibep %f%ﬁﬁﬁb@ﬁnclﬁéﬁgb&g!rﬂeg@%ﬁgsys
to blunt-ended DNA fragnents by T DNA | i gase.

ata, Isormbadqieatt, Pangiigfest, élhmbﬂdgeablmtted Kingdomest r i ct | on
enzynes to create cohesive ends and ligated to an
expr ession vector with conpatible term ni. Adaptors

th DNA f t whi ch
sttt nae gt ﬁ% GAORB Pt oI5 S an
f i ;
SRR SEPLOEY et S0 AgSO O VSt
byniphisingCa isedueiice Edyﬁdéﬂrﬁasﬁ the firfteagpeesentr ﬁﬁeﬁﬁ@@n@lch

of one or nore synthetic double stranded
taabgomes induderthose disclosad iy US Patent Nos. 4,440,859 issued 3 April

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

incorporated herein by reference.

Transformation of appropriate cell hosts with a DNA 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. Natl. Acad. Sci. USA 69,
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i ncludi ng Si gma- Genosys Ltd, London Road Panpi sford,

T T e I S

hgst Bl Col@r Sphfig ©HUBES | DibRRGrR c@&at R, Barbor, NY.
pol ypeptide conprfising a sequenc€ as defined in the

f Trasisfasption affyebdtecllsweddsicribed SuShermarcermil (1886) Methods In
|2,cl ud those di scl osed in US Patent Nos. 4,440, 859

i4 Lahaygiory MegmaleColst Semgg Haslm D04 The un@flahod
2%%#%%8 dﬁ%?ﬁ Vf‘é#ﬁ%%s’mé R 156l ReetiBa T MeSng for the
e&aﬁéfonném&? %f?sf’%%f« Nove ttggggg@f&apg ﬁlﬁg%{l 744, BP 258

704,362 1 ssued

4O<?Zlané6\8’ O 981EHD6B, %C@mhfchl&%ﬁnb@rﬂﬂiﬁtreameréﬂ m@fé@ence
i ssued 12 July 1988 to Tool e, Jr. et al, 4,766,075

i %ﬂetﬁgagl puyedebragaglisoreagertd dmkfidtin dtanafedtiag 811161;1 64dlts, for
|ssue rch_ 1989 to all of.  which are
srca é‘HnmhoéP}F?t%ﬁﬂs i?%‘&%rd%tramoarl@pémﬁtfpoﬁubﬂons are

SHRLERTY 55y SR b, SR A b s .

n@ﬁﬁpé&bﬁ ah1h ypRealigAdepend on the type of vector
used. Wth regard t'o transformation of prokaryotic

host 30 cells, see, for exanple, Cohen et al (1972)
Proc. Natl. Acad. Sci. USA 69, 37 WD 2004/009819
PEi'ﬁP@Q@@EP@@%QIEQ usgfid GomtransSambingatellstand is (@dbkhown in the

A S R %tygta.aﬁg e S Rhdoas
AT L 8 a6 A

NBoaRhte I\ggbo)mmdwﬁﬁyﬂ@[ ,19W182The met hod 5 of Beggs
(1978) ture 275, 104-109 is also useful. Methods for

the transformation of S. cerevisiae are taught
glener ally in EP 251 744, EP 258
hysical methods may be used for introducing DNA into animal and plant
cells. For example, microinjection uses a very fine pipette to inject DNA
molecules directly into the nucleus of the cells to be transformed. Another
example involves 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 transforming plant cells include microinjection (Crossway et al.,
BioTechniques 4:320-334 (1986)), electroporation (Riggs et al., Proc. Natl.
Acad.  Sci. USA 83:5602-5606 (1986), Agrobacterium-mediated
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067 and WO 90/01063, all of which are incorporated
herein by reference. Wth regard to vertebrate cells,

wo eagommssd useful in transfecting such cells, fPCT/GB2003/003273

exanpl e cal ci um phosphat e and DEAE-dextran or |i posone

0, ayali ge oni
LOERABIGIP (RSSO0 OO SR DO
2Q8idh, 4Shl., E'N&th?@p@ﬁ@%bﬁ){blb?y alf goqssesol (1‘99“6 for maize
transformng cells and is well” known in the for
trarbonation), daast gaw trandfac (Raszhdbwslel érsalan (EMBO J 3:2717-
vertebrate cell's. Methods 15 for transfornmati

y%@ézt (183431 Havedisiose ﬁbﬁl af éa’éﬂ@/é{%de8318r§78§é@<élr9%)) (rice)),

R, B PR e i BV e DRI TS A racetus,
ooy y“%‘?‘%‘EO%fﬁ*é%f°£S?85?°§@?%E&Rm SHEhEEh BRIATER (re, for
| Magnplbe San€bieliser of/. ! NE.ScePhtgnt ot s DE@Nsindr MEECabe et al,

Anot her exa l e invol ves bonbardnent of the cells with
hBlg?h@cheD ng92BnSl%o(dr9<81899)ct SeeslsouWeasdiygqraartdalc | bsuof Rev.

!gigﬁ gr%gggé{ﬁn a@gﬁg} %,fgr%gnqﬁﬁ ?qszgf%grtzwcz}late Scze;%cse and

oA 2T TS DR P el Pl Boglehid Sri. USH

tg‘ﬁ852'61§59€) (Rbopy gl {oBh&&S @H’lo&é}ﬂaétﬁ BORHIRL oN.- P(anz‘ Physiol.

Exanpl es of ‘suit’abl e nethods ‘transtormng pla

c&1:631-6fd| (PS8 (GD}Dbe‘amécMc@aﬁﬁéﬂ%\/\@’loﬁl’echhology 6:923-926
Bi oTechni ques 4: 320-334 (1986 el ectroporati on

(ROGYX (sxybgpn); Moleie ef At IPI’OQOJ\)Ada@HCCZSC iSci. Ug8d4, 85:4305-4309

2@839133 BV Pl s oy OB fa@z"%%a%?%ﬁ?mmaz@-
s S (e e

f&b/:r@a:lhﬁszogyrmgﬁrg%%()) » arftl CRBA0IIRDEnk SN €Plant Cell 2:
(Paszkowski et al . 3:2717- 2722 (1984);

Hed)Za6 hi nﬁbﬁ@O)e(maize) Rloaie! d?hvylsi Blotedidiodigsr 8831 A4120M)(1993)
(ri c;e)) 5 and ballistic particle accel eration using

dBvAies Shimpmenp ¢! (4o fYHgFadaBig4-277 (1989) (rice); Christou et
al., Biotechnology 9:957-962 (1991) (rice); Datta et al., Bio/Technology

8:736-740 (1990) (rice); European Patent Application EP-A-332 581
(orchardgrass and other Pooideae); Vasil et al., Biotechnology 11:1553-
1558 (1993) (wheat); Weeks et al., Plant Physiol. 102:1077-1084 (1993)
(wheat); Wan et al., Plant Physiol. 104:37-48 (1994) (barley); Jahne et al.,
Theor. Appl. Genet. 89:525-533 (1994) (barley); Umbeck et 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 et al., Plant Cell Reports 14:635-640
(1995) (oat); Weeks et al., Plant Physiol. 102.1077-1084 (1993) (wheat);
Chang et al., WO 94/13822 (wheat) and Nehra et al., The Plant Journal
5:285-297 (1994) (wheat). Agrobacterium-mediated transformation is
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Inc., Madison, Wsconsin and Dupont, Inc., WI m ngton,
Del aware (see, for exanple, Sanford et al., U S.

w@ai0e/009849 945, 050; and McCabe et al., Bi ot echPol/68%003/003273

6 923- 926 (1988)) See aI so, Weissinger et al., Annual
1-477

BEparp iy Hiegtestifente e 9@%@}9&? ogfiigs S %19“65}99“‘7) other

W@@%mgﬁggﬁ?%g@ ;zre acco CH or/g\(pglagst)sCI Chri stou et

al ., Plant Physiol. 87:671-674 (1988) (soybean)
l\/bCabe et al., Bio/Technol ogy 6:923-926 (1 1
Geogtsdlyn fhe weasomwill transformpmnotall NAthe hostaend 1$ch’1 1 thggsfore be

85: 4305- 4309 K] t -al
BEEFSTITh DI BUP efg %a@ga %%@8 e geS)%e 18¢lggtion,, teghnique

o W ENL ey SRR R i i,

gﬂfﬂj@ﬂg 'ﬁ%@@sﬁ?y @bntrolpéléﬂfenﬁe khatZode®¥Sr 81B1dclIIO hrait in the
(mai z Kozi €l et al., Biofechnology 11:194-200

thASdrmed naxillz e JThesh trmxz&keﬁsmneludal dihydiafolate Bi&ﬁcmﬂd, o418 or
(1989) (rice); Christou et _al., Biot echnol Qg
aeoByCcIBESistnge oy pukasyotioeglt guliyreqand tegiaéycme ikﬁawawn or

o O Rl P P, ki

&gﬁﬁﬁmﬁeyﬁ) g&ﬁtf Iggu‘{h %’lg&ggén&tbﬁp yéﬁe o Another %ector

WdeH BTsed84olikARform fhehReired h¥ireR! al . Pl ant
Physi ol . 104:37-48 (1994) (barley); Jahne et al . :

Theor. Appl. Cenet. 89:525-533 (1994) (barley); Unrbeck
et al., 25 Bio/Technol ogy. 5: 263-266, (1987 of t ;
d’é@dgadqer gene q@pde uggsk oyldp@‘g tralgc_ﬁfpr(m@gg u% ?t 1Is Sens%rable to

E%%%%Wbﬁéégf }%99%5?& n%gg pf&}a%n (oafA) ]510?40 ehjes qnd which

3@ ntairl SR '11 |Ve8ﬁ)99ﬁﬂ§c1ﬂés 63Ris @40 be GERRILd Eg Aking a cloning
S et a Pl ant ysiol. 102.1077-1084 993)

(vebeatyliere Eﬁb@ﬁ@otﬁbf QDNA\:@g,Qﬂérﬁ?nﬁgﬁojsMheam)egatydof\leﬂm af the

et al., The Plant Journal 30 5:285-297 (1994) (wheat).

@ncﬁb@msent om thedinelasyle. r Hespormants gan stherpdorpbe identified
004/ 009 /GBZOO 003273 generally ineffective
Pa‘%ﬁrﬂfj Seg}BﬁtbQ}éoé hah&N or “whi ch the ot her

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. Cells can be
harvested and lysed and their DNA content examined for the presence of the
DNA using a 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 culture of a transformed cell can be

detected using antibodies.
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W0 b@neisie be

met hods nenti oned above are preferred. Cenerally, the
vector will transformnot all of the hosts and it wll
5 necessary to select for transPCr/aBe003/003273
host cells. One selection technique involves

| AC QAMALAL i Hitddh§ ééégyﬁgpf S TP rkBAEO of?roddthbinant. DNA,

sequence nar ker, necessary COI’] enents,

tdhatesshdasarfs@mamtionl el BB'c%nﬁ"rﬁbH Bynvxlefllehlé\ﬁzﬁlriﬁ{rﬁﬁﬁmggwal
cell. These markers include dihydrofol ate reductase,

@Q@Od$ wheadhy mqmm‘tﬂnarﬁt%Aelsfcapalda lodrdyretiicg ted ¢xpression of
[ ture, d tetracycl kana cin or lo anpicillin
§|P§?f§m:e gé §E3plss ce 4; sugcengfully; trnsfrmed Hith @megxpression

I r.nat, v t he ene I su t able
S SRR A, 5L
CRAspIRPO OB dr Rl
can be used t%lﬁ%glentl § {rans?sggdn%r}]c%%—Qgﬁ%@ﬁf?{xesgfd?&nusmg
dagablakintbbdies15 determnmi ne which of the cells contain
reconbi nant DNA nol ecul es and which contain
sel f-ligated vector nolecules. This can be achi eved by

P, S T 3T AAC e e
U560, B8 e TRAB o BB PP RR R P e

46loABY RImEBIREGS) Of:u]tlﬁ%nfo'rfé/ | R GRSl Lﬂr(%ﬁ’l a monoclonal

transforned cells |nvolves grow ng the cel

reafutd, img nbitroemt nheeliumt r oduct i on of an expressi on
construct of the present invention to produce the
pol ypepti de of the invention. Cells can be harvested

and .t h nt ent exam ned_for, the

R oBEN o FRNBLABRA Hafng e RO BRIGH ris ARKded a cell
dapgtd ol LRIl e U o g Rt
tchBufy eaedia.of TyplalRathy eubfi@é einBdivin t WEll Sétﬁﬁﬁﬁh@t Aature
of a culture of a transfornmed cell can be detected
wolypeptideithaidiesslis 4ondhe @aA! GRB1S, PEDIGRI0IE £Q32TRE to
In ddltlon to directly, assaying for the presence of

i a5RREL 1e present invention within the expression system and,
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.coli, 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 invention. The thus produced polypeptide may be further
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w0 goosammid e of directing the expression of

successful transformation can be confirmed by well
known i mmunol ogi cal nethods when the reconbi nant DNA
t hBCT/GB2003/003273

protein. For exanple, cells successfully transforned

et B8 Rl S0 R T R or el s Bhogs axeemoved
SASRREISY e PRIAG r RR7EA FBELIAMRAY Qﬁfféﬁtﬁtffigg%‘?egmtein as

assayed for the protein using suitable an
Triginallyntramitited.on to the transforned host cells

t hensel ves, the present 10 invention also
contenplates a culture of those cells, preferably a

noclonal (clonally.honoge us) culture, of a X

cHR e TBumiib TR v idRoROG G aropeEtey ogss praproducing a
. . I

R O i A7 SRR b T8 prGHs SRS (8¢ step of
Qultutihg £ e8p rdc_@bﬂﬂn%a_t@ ghé thie AsPedidoft thel fiehflbh%n a culture
aspect of the invention and culture nedium Typically
trhedivnl wieesinghe wollyas b reswit aif rthe rapressionpof ¥ pedypettide as
%g t results fromthe expression of a polypeptide i

Soedin dhe Brstiappedtiof dhe mysationosecrefes praatne desired protein,
ipvention w thin the expressign systemand, .usually,
SYPGEE L ek fiales iitPp L e tlask sPact,dhe slipge meditim or

s e .

G S R S R e
andtadnkthieyeticted Hestedcglotein, Brghhasbevsp@hicdntres] the cell(s)
are well known in the art. Methods for culturing
yedbe calle cybvies: alJegrated givotdims BRs@3ed 5withniheEReIB6£419 can
1. 25 AlJow.ng hast cells_ that have been transforned
SRy E%%Sﬁ%ﬁﬁteé@e&ﬁomhgsmgv@ﬁpi Frsteesander osmotic

jcient. ti nd under appropyi ate
SRRSO Saitel) oBlic TBE® HORRE BRASPRHS, ifreted
botehit stRBENEIPYS SiSHIBSES o NAT €T NBRYT W5t 267, -
gxpr esssi on of 5}?he pol ypept iede accor gﬁng@teznt%?'f i1§%§ 1400
5Dt Ixahplebeopipse nénzymesntiioable The tHisspupese cadlude
ol ypeptide may be further 41 WO 2004/009819
%@m@gammg@,ooo, and Glusulase, all of which are commercially
available, for example, 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 extracted 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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processed by the host cell, such that the pre and/or
pro sequences are renoved. Accordingly the "nmature"

waelewined1protein may differ fromthe protei n aBCT/GB2003/003273
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ori ginally translated. 5 Thus the invention also

550008 Db IS ACShen BRSO Q40D Bs s
CWBB%ﬁdtW@ @@/anm whidhtdéséise 8orapldte gﬁﬁ%gﬁm hsbesses;
the third aspect of the invention in a culture I um

whiérefi whidle acelihcoporaied dsurbin bf detfiercgx@r eBaitoins O(f)ther than
pol ypeptide as defined in the first aspect of the
i Albupin oy bepretied feomdharetresnedunpbyaay gctiniqueithag has

et R B Brerhf don Pubityin: sy Eﬁqm9l%ﬁi§§fqeeh@e modified
C at:lé‘xr& ﬁ@gé GF thENGv G ({8} eﬁ%ﬁgfjéf‘f henhga eééjér a%l% r se.

e secr deS|red pr
fromthe ceII(s) in the cell culture Secreted
proteins associated with the cell wall can generally -
bBuch sazdldaiered nidibods rmeludei ngninphium ersnjphese upderethanol
osnoti.c 15 supporting (e.g. sorbitol) conditions
(mp&waeem Agide sKEagion, KeugR c9le Cadon mX@hémgﬁ chromatography,

Seibhigsioldse IS Priaiaig i ronhbic, THREGHEY rprameeaphy,
ﬁtgn@usu ase@éﬁﬂ) “?a?m@“é?%ﬂ?gh%@‘??ﬁ%?é@w%% O leotin

astabhakdgaphyor l\@(mlméi%rabﬂjﬂ qll% eriokmbhe: lighidechroWitography

from Sei kagaku Kogyo or irin Brewery, and from
BOEHL Giyas emdmreéu%rpmeﬁmtm vely. Preferably,

following the isolation of the culture nmedium the

mat ure desired protein IS separated fromthe nedi um

d
0 BRI, e s TR,
Pthet &is8 JTeNbRRIE, an‘bﬁﬁieefjv f é&ﬁlﬂlﬁ?&t%ﬂ td! n%ﬁtl@i‘?tg' tHr@rg’éf severe

many met hods known in the art. For exa

porrng, shodlorandebloudyless, fsmppldnhentingc @ulttuye @hedia, and as an
reconbi nantly expressed al bum n have been di scl osed

i GRCIpIpi Wofopaubions dheikar mspteins ri x- deri ved dye; EP

464 590, renoval of 30 yeast-derived colorants; EP 319
067, al kaline precipitation and subsequent ‘

Although it 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 carrier(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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42 WD 2004/ 009819 PCT/ GB2003/ 003273 application of
the albumn to a |lipophilic phase; and WD 96/ 37515, US

WG 200428553 and WO 00/ 44772, which descri be con@i/eBe2003/003273

purification processes; all of which are incorporated

SEEAD & abst RS Fheebl Sor, PR o =
thahadesar aRRRA. found to be useful for purifying such
proteins, since the nodified |eader sequence of the

invention will not affect the mature protein per se.
Such wel | - known net hods i ncl ude amoni um sul phate or
tHherapeyitischiodeat mei, conveaicatly bgdurssmtechin vpit oiosage form

at on egchang eﬁyh}gg%hggﬁat% ﬁ@gﬁﬂgé? %ﬁ ceI I uI o e att of
%H lal oxf?apafkq%/ {r Ici)dr)ra gﬁé) &L@%&ﬂp?@%%tammg a daily dose or

Clﬁﬁ’@ il eiedbYe of*@fﬁb propiigtedtlcYion thé&BoR) of bR BBV Bigredient.
li qU| d chromat ogr aphy "HPLC') is en‘pl oyed for

purification. is The resulting protein may be used for

y . of its known utjljties, which, in the case of
i tiotheuld be,amdaesteo dl%fdiﬁ radslition itg ntheo ngﬁ@dl@ntsS pegicularly

grgﬁl%’f?@nﬁ ﬁgebﬁ? Uﬂ%%%gegl Itlgn%gﬂ(gucgs %‘/ g&?&ld& Qther; agents
fg@h%ﬁ@éﬂa?ﬂ?ﬂ{}farﬁhi‘ﬁﬁ E@'t ﬁle tglgef ﬁf }BIg)eHSHH ekSon.

possible for at erap Ssired protein
obtai ned by a process of the of the invention to be
adm nistered alone, it is preferable to present it as

al lpmmwnnh@m wilalow be dascaibieshin motgeddiail byireferemse torthe

acceptabl e rr| ers di | uents The carrier(s)
18“’11%1%? ;1 g@resag@%& maples Whereiphe sense of
bei ng conpati bI e Wth the desired protein and not 25
del eterious to the recipients thereof. Typically, the

%Fﬁfeef Shd¥s dicougiicsoiofla ReuralVBits lééﬁeﬁglég?}% jgﬂ:‘ & 1o

be sterile and pyrogen free. Thus aspect

atgions) @opdime) withve fiisedHPAIMIEdES l€ader seQfmceas daiclostd in
desired protein, obtained by a process according to

tWO 90/0d ﬁ6é£§f€©nddfneb aad a3oefenedrmpdifiedi Isadarseghencecdf the

w th t her.apeut.i acceptable carrier or diluent
present inventio ﬂ) c‘f ﬁne)Y P

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 pAYE3009.
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t herapeutic product may conveniently be presented in

It fo . repared by any of the
%ﬂsﬁﬁ%ﬁaﬁkgméiwﬂgﬁéﬁﬁ pharmacy. Preferred
unit dosage products are those containing a daily dose
or wunit, daily sub-dose or an appropriate fraction
Fhiaired shows aplaseatitveap ofpAYIEHB. 1t shoul d be
understood that in addition to the ingredients
particularly io nentioned above the therapeutic

~oduct .may incl ude ot he conventional in the
%lrlgurﬁa%? $@ garsgnﬁén??@h’ég@‘goﬁ'pr oduct in question.
The invention will now be described in nore detail by
reference to the following non-limting Figures and
@i?iﬂ%'ﬁﬁshﬁ%@pmsnﬁarﬁalguprYm\s a conparison of a
natural HSA | eader (having pre and pro regions) (top
line) wiwth a fused HSA/ MFa- 1 | eader sequence as
di sclosed in WD 90/ 01063 _( line) and a
prigamsr ¥ leshavpur Plasgiddage Pl B e of the present
invention (third line). 20 Figure 2 shows the standard
genetic code. Figure 3 shows a nodified |ist of

- r ligi 25 Figure 4 shows a
glgé% ?%ﬁ@%?%ﬁs\{(ﬂég?{ﬁ .6Itz §m43592 shows a plasnm d nap
of pAYE441l. Figure 6 shows a plasm d map of pAYE3 09.
30 44 WO 2004/ 009819 PCT/ GB2003/ 003273 Figure 7 shows
FighmsiA shovapa plasprgmaay of pAYE466.

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.

Figure 17 shows a plasmid map of pAYE645.

Figure 18 shows a plasmid map of pAYE646.

Figure 19 shows a plasmid map of pAYE647.

Figure 20 shows an analysis of rHA productivity by rocket
immunoelectrophoresis. Yeast were cultured in YEP, 2% (w/v) sucrose or

B/MM, 2% (w/v) sucrose for 72 hr, 200rpm at 30°C. Quantitation was
performed by reference to HSA standards (mg.L™).
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Figure 8 shows a plasm d map of pAYE443. 5 Figure 9
shows a plasm d map of pAYE653. Figure 10 shows a

w@bk@gmvdiaap of pAYE6S55. Figure 11 shows a pl BEHGH2008/003273

of pAYE639. 10 Figure 12 shows a plasnm d map of
PAYE439. Figure 13 shows a plasmd map of pAYE466.
15 Figure 14 shows a plasm d map of pAYE640. Figure 15

ook Bl SR el BRI g Eot Gongity Rthfenttion.
pi s ancithae pheofiurpdyy Bfsthnin 1E6vEur s th 15Rotsquampitasm d nap
of pAYE646. 25 Figure 19 shows a plasmd nmap of

PAYE647. Figure 20 shows an analysis of rHA

.oductivity by raocket immunoel ectrophoresis._ Yeast
WEIRRIER prineisgs %B»C,ef@%tmtws &b GoBstBIcts BARAD 6,
(&%1133 Jcrose for 72 hr, 200rpmat 30C. Quantitation

é ‘performed by reference to HSA standar ds
(mg. L-1). 45 WD 2004/009819 PCT/ GB2003/ 003273 Figure
21 shows the al bumin productivity in high cell density
fexampleali on. *Means that the human al bumin | evel was
too lowto quantitate. 5 Figure 22 sunmarises the
characteristics of the constructs used in the

R RF HOAD s T B 4F R Pl oRTedet B ionin oAy east
FeRol b IINIEy PLROLSg AL e AbAGEY BligShiAIES EEPI b v
and PRBIM2:

PRBJM1

5’-GCATGCGGCCGCCCGTAATGCGGTATCGTGAAAGCG-3’

SEQ ID NO:35
PRBJM2

S’GCATAAGCTTACCCACTTCATCTTTGCTTGTTTAG-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 72°C for 600 seconds,
followed by a 4 °C hold. The 0.85kb DNA fragment was digested with both
Notl and HindIll and ligated into pBST+, described in WO 97/24445,
similarly digested with Nof and HindIll, to create plasmid pAYE438
(Figure 4). Plasmid pAYE438 was digested with HindIIl and BamHI and
ligated with the 0.48kb Hindlll/BamHl ADHI terminator DNA fragment
from pAYE440 previously disclosed in WO 00/44772, so as to create

plasmid pAYE441 (Figure 5). Plasmid pAYE441 was linearised at the
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PRBIM 1 15 5' - GCATGCGGECCGCCCGTAATGCGEGTATCGT GAAAGCG 3!
SEQ I D NGO 35 PRBIM2 20

WG 2BTATBNECTTACCCACTTCATCTTTCCTTGITTAG 3" SEQ POI/N82®6/003273

The PCR conditions 40 cycles of 94C for 30 seconds,

50C foyf,. 4 seconds: 0 0

et vy SEESIUEIAET, st ERCPRA B e en
Phod " Wheast @dclokéd (B DNotd adn@l 991

% &’?‘T andél )ll\?% bﬂﬁ?@i descrl(bteggpl n WD an

gfé/a“@éﬁﬁglog?l% 183—ﬂ8/7 dnde%EeM-Ov\Mh 8ROtanchthe #pwhle|sitanded

to create plasm d pAYE438 (Figure 4). Plasm d pAYE438

oligonligestidallinkerh H ndl 11 and BanaH and ligated with

the 0.48kb Hindlll1BamH ADH term nator DNA fragnent

30 from pAYE440 preV| ously disclosed in WO 00/ 44772,

SO as to create Cp@]( 12(Figure 5).§ E’?agmNb;y
PAYE441 was | i nearl sed at Eﬂg WO 2004/ 009819

PCT/ GB2003/ 003273 upiL@aGAMTNTICSA-S’ and |SHQHINO: 38
with the 1.8kb Hindl 11 1Bsu361 fragnment from pAYE309

(Figure 6) previously di scl osed (SI eep, D. et al.

(1991) Bi o/ Technol o 183- d_ EP-A-0 431
an st foecigatebp A EE4@H r%|7p ggﬁ 3 2)3{ Nl ?mg§51%n cassette

%E@ITQ&%QT g'\op‘vag ohggEtgfi 1%@?12716&@%?&55@?% 1, al.
D P B vy e i

Q&ﬁgﬁﬁestﬁ'ap?h gmbmgc&) tb88rehf7 plasmitl chANAH4Beigure 8).
previously d with

SEQ IQ No 22 shows a polynucleotide sequence that comprises the coding
region of the HSA/MFa-1 fusion leader sequence and the mature 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
mutagenesis with a single stranded oligonucleotide called CPK1 with the

DNA sequence:

5'-CT AAA GAG AAA AAG AAT GGA GAC GAT GAA TAC CCA
e '¢ Val'® 11e’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 In 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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calf intestinal phosphatase (CIP) to create plasmd
PAYE443 (Figure 8). SEQIQ No 22 shows a

w@oiognusieot i de sequence that conprises the coRCTIGB2003/003273
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region of the HSA/ MFa-1 fusion |eader sequen](c:e and the
e SR o R 1C RS e BRI o oty B i acid

T ueﬁb%/ruic&ﬁ@tﬂﬁg/m@nﬁfsi&mgggﬂggé@ﬁm VERoduce the

fust on | eader sequence was nodi y'site directed

ﬁfdlh@@iﬁ%ghﬁta\t\ﬂohh Taursi0Rples Phbriantie dleol $'9ginated etii1ddle, where
call ed KI with the DNA sequence: 20 5'-CT AAA GAG

Ak muabeuiTg G2A @aCisGarhahat Thxc- logaidud & the Cerminal bmino
19Phe 20 CTT CAT CIT TGC-3'" SEQ ID No 23 25 Site

drqid of SES i Ege h&asien (eadey sqmitenger f or med according to
standard protocols (Botstein and Shortle, "Strategies
and Applications of In Vitro Mitagenesis," Science,

i T

oug er °sui e techni qués cou

adligeoRgnuidestidel RequeheiD WA/ 0898AHe PGhACRRE OS] é8tide

nucl eoti de sequence of CPKl was designed to nodify the

asdquenex had teegunniagenised lte thisAesfed efumicerandetitiémo other

seguence to inirod_uce the follow ng nutations )
coReengshaltquatioas hadebeamyairodiged e LChesnew, plasaid was

t he nunbey (20 et [ that,the -1 resi.due.is.
AR TR G % SRR i3 aBev A pioteleStide
| e . e Y C j
Al sty The R0 aseLRa, OF BOSIHReNEE o
Whisfdh leaddd dedenédiaid SE) IPING2S LEGKE dSol $RaY

beeszn mut agerﬁaige%l to thenggi red sequen?g and t&ﬁgt% %gﬂence
athhecorhpriERtheagidene eogadt ef did anslified HRYMFaLTr Agigelbader
The new plasm d was

sequence and the mature human albumin coding region to be found within

the polynucleotide sequence of pAYE653.

The NofI human albumin expression cassette was isolated from pAYE653
and ligated mto the unique Notl 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 cerevisine PRBI promoter;

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

human albumin and translation termination sites.
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wo egitoesed t he nodi fi ed HSA MFa- |

named pAYE653 (Figure 9). SEQ I Q No 24 shows a
pol ynucl eoti de sequence that conprises the coding

sequence and SEQ I Q No 25 shows a pol ynucl eoti de

quen that. | t i reH Be
A5 T ERUARHE R T (Rt §8 (SR O e sequence
PR dfi8a Alidsantd e thader E@gicnde tin IBQ Toud Wi BEQ ID
t he pol ynucl eoti de sequence of pAYE653. The Notl human

A dbishossspa B Acsequansetha inmssangiollzttbe sarmsnap AHEEE8 No
18, gunehiatiat, Movgashias |3 AvEaBscIeRgR rebion) TOPESSERag the
Sedrit et 435 dn et PRCPRGSLRYaEnBE SEORTDRER 40
ggﬁ@%g? e@(f)l‘:?% g%ﬁlﬁi@lédt?cfe Fé;%n RhES@hEthe Ramino acids of an

t regli on encodi ng the nodi fied HSA/ MFa- 1

LUSI R & R /MBI Eiki6n Madehgedueyed) iagrsly SRISHoN
opti m sed coding region for mature human al bum n and

translation termnation sites. 30 48 WD 2004/ 009819
PCT/ GB2003/ 003273 As a control w.th whi fih cgrtgar e
Bush dPN&e sequsncenavese ghibheaisedbyi Praeysoe {a‘?@}@ gege gK)

the | eader .sequence,in.SEQ.ID 9, SEQID No 40
drnevar an%&@ﬁ@ga?ﬁggalgo%&%#ﬂqegl ly the sane as
SEQ ID No 19, except that, instead of the 15

pol ynucl eoti de region representing the 5 second aspect

SEQ 1D NeVEvag RynihsisEiNAs se86sice Saél -SERdIN DN AGragment
conprises an 15 pol ynucl eoti de regi on encodi n]g{;;‘3 the 5

abomred mto te SoclanHindINositdsi efplpgnIAPBS S K- (Sttetrgeaa darope,
sequence, nanely SFI SL. h equences were
3% Hoex w6ty Lumargain, | e (VB RULY Jory o pAYES9

Kﬁerl aﬁggng si ngl e-stranded ol i gonucl eoti des. SEQ ID
1EM5° iad synt hesi sed as a 1.865kb Sacl - Hindll1l DNA
f ragnent

The Saccharomyces cerevisiae PRBI promoter was isolated from yeast
genomic DNA by PCR using two single stranded oligonucleotides PRBIM1
and PRBJM3:

PRBJIM3

5’-GTTAGAATTAGGTTAAGCTTGTTTTTITATTGGCGATGAA-3’
SEQ ID NO: 39

The PCR conditions 40 cycles of 94°C for 30 seconds, 50°C for 40
seconds, 72°C for 120 seconds, followed by 72°C for 600 seconds,
followed by a 4 °C hold. The 0.81kb DNA fragment was digested with both
Nofl and Hindlll and ligated into pBST+, described in WO 97/24445,
similarly digested with No#l and Hindlll, to create plasmid pAYE439
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cloned into the Sacl - Hndlll sites of plasm d pBSSK-
(Stratagene Europe, P.O Box 12085, Ansterdam The

woedoheodsands), as plasm d pAYE639 15 (Fi gure RA)/GBI108/003273
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Saccharonyces cerevisiae PRBI pronoter was isol ated

f easi usi . .Sl

OBEEEL, PO TP R W0 G PP Bt and
H] terminator DNA fragment

"R 0, 04580 BBl (08 o TR fg

NPonB A YE440 epreChoustindlisdlosesl 40 WY 1088441729460 fagr t03 @reate

seconds, 50C for 40 seconds, 72C for 120 seconds,

f DieF N BANEAGOFigarebd). seconds, fol lowed by a 4 C

hol d. The 0.81kb DNA fragnment was digested with both

Notl and HindlIl and |ligated into pBST+, described in

6 PRSI S i o

Hﬁﬁ LEB2ADAII0037E 3of (PRisinidepAYE4GR) 36 nérdate AYfa43 YE64O
gested with H ndl 'l and BainH and |[|igated vv|t

BihoweE sl wh tBzohainiidl 1.866kb dandHT DN ffiragmemnt of SEQ ID
fro YE440 reV| ously disclaosed in WO 00/44772, so
{g&o plagea t EI LB arometer eod the flPH 1 teymingtor in, the siemrect

A (itafioEe TR 68 PP oAV EBES 18 o cat o

pI asm d pAYE640, which was shown to contain the

1.865kb Hindlll DNA fragment of SEQ ID No 40 between

t PlasHRBP AN 0640 @rasatigedtéd tehBbthpletioni with Wod//Prid @nd the Notl
correct 1o orientation for expression fromthe PRB1
pt-8kbt ePRB( FipgometardyindIII DNA fragment of SEQ ID No 40

gene/ADH] terminator expression cassette was purified. A Nofl/Pvul
double digest of pAYE640 was preferable to a single NotI digestion because
the expression cassette (3.2kb) and pBST+ plasmid backbone (3.15kb) were
similar in size. The 3.2kb Nofl, expression cassette from pAYE640 was
ligated into Notl linearised pSAC35 (Sleep et al. (1991), Bio/technology 9:
183-187), which had been previously treated with calf intestinal
phosphatase (CIP) to create plasmid pAYE638 (Figure 15). Plasmid
PAYE638 was shown to contain the No#l HSA expression cassette inserted
into the NofI site of pSAC35 and orientated so that the expression of the
HSA gene was away from the LEU2 auxotrophic marker and toward the
2pm 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 - HindIII DNA fragment
cloned into pBSSK- (Stratagene Europe, P.O. Box 12085, Amsterdam, The
Netherlands), as plasmid pAYE643 (Figure 16). The DNA sequence which

encodes for an HSA/MFa-1 fusion leader sequence-albumin fusion within
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wobishemgnent of SEQ ID No 40 gene/ ADHI

Pl asm d pAYE640 was digested to conpletion with
Not | /Pvul and the Notl 3.2kb, PRBI pronoter/Hi ndlll

t er m PEI/GB2003/003273
expression cassette was purified. A Notl/Pvul 15

RSE PGS oS UL 0 WHETLPAC TSR AuRp, Mbfhent of
SRCPIB) NN REST fugh@3 Mchibpakinng hiid 16ided uetoethe unique

ar-1n size. I', expression cassette
EGRAMPAYVESABAWESA60 icpaeeard plasmidNeAN Badde@igared HSALeENoI

(Sleep et al. (1991), Bio/technol ogy 9: 3-187),,. .
R R THAd elopressipn esasseitd yasr isataéas Horm %%%%%%xmﬁrwn
20 phosphatase (CIP). to creat.e pl i Y i
St AprLomI o e MR UGS G TE T Bf Hore ot felefare
A SXDTERTEANGCASSELL § ) NS | NgbY. STThe Nod
Btas ﬁ%ﬁ%ﬂgr flii%{ﬁé% ggbso %%%Pﬁgﬁ&éggsesi ojn of the
avayiiiin OhihRl bEPE 64 atdsoptibetatal kerthasdme
%e?’%%tﬁh%%§%m oriﬁgli gﬂgf feg)l ication. Plasm d_pAYE642 |
dartabned plhemidpa FBA38 28 depAiYdEido whils st tNorhgkpression
arranged in the pcﬁposi te orientation (Figure 1%% .SE%.
cBsutte Mithiasplasmichpd Y 7a% 2@ otiepigiadhinghiE| OPPosii gFieptation
DNA fragment cl gned. jn SK- (Stratagene Europe,
PR WaSHRE FOHEHS Yiﬂ%‘f‘@rﬁ‘ég\ﬁ@ﬁe Net her | ands), as
pl asm d pAYE643 (Figure 16). The DNA sequence which 30
encodes for an HSA/ MFa-1 fusion | eader
%@;’%al bum n fusion within 50 WO 2004/009819
3/ 003273 pAYE643 is given in SEQ ID No 27.
The 1.865kb Hindl Il fragment of SEQ ID No 19 was

i sol ated from pAYE643 and |ligated into the wuni .
Hhree | diffsreng mgsﬁoAtrEmes A oBefaai e T8 it Ryagdo leucine
(Figure 17).. The tl r f i
CEeRtsrd ki P na TRy, RRYSIPE oL PDssasRaty evcss.
/ | gat qidHaHO i | MihingaloMedi

p%@ﬁ?goré@%lgsr a‘?gl% Igdgrahhdghgio\}ié&gﬂ%%ﬁggt}ﬂe 18) ande i
ABYERA ddsEiBed &y 1@drry-WitliNak) S.\xa@r@s ¢1 BIB) Veastle161-169)
wi thin plasm d pAYE646 was orientated in_the ganme .
dhomexiniris e (i ghichisAPRIDEDA AR RGELRIS] S0 G WHE Erown

I\SI%tf}ici%)lg 1§e 0? f%?ther analysis. The human albumin productivity of the

transformants was analysed from 10mL YEP (1% (w/v) yeast extract; 2%
(w/v) bacto peptone) containing 2% (w/v) glucose (YEPD) and BMMD
shake flask culture (30°C, 200rpm, 72hr) by rocket immunoelectrophoresis
of cell free culture supernatant (Figure 20).

The resulis showed that the human albumin productivity of all three strains
transformed with pAYE638 was approximately 4-5 fold lower than that
observed in the same strain 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 strains transformed with
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and C, were transforned to | eucine 15 prototrophy

ThY HinaT nBS: v s&éﬁﬁﬁgﬁlyo Bieter Bl rE PRt with
BAEEES B Yot VighEy i eagy (Bp SRR donthled BOE s, same
b S P B e el Vel o The human. al bumin.
productivity of the 20 transformants was anal ysed from

10nmL YEP (1% (w v) yeast extract; 2% (wv) bacto

Exataple contai ning 2% (w v) gl ucose (YEPD) and BMVD
shake flask culture (30C, 200rpm 72hr) by rocket
innunoelectrophore5|s of cell free culture

%{uﬁg {k%ﬂrtg‘[éum n IO gg%%ltn?gl [p}\eﬂ?%ﬂ: tsfrﬁ?ge str%g] and

r% M haiRPYEGR BB [pyasrlmen and sabi B [pAYB@G] were
ower an that observed 1 n the sane strain

tulhatat i thiph tdellpdaisdys ferwendatidaoth bogh rfﬁéTh@éf&l prd fill &
HSA/ MFa-1 fusion | eader se but ,encoded

dirdw eprenedurss) yhbe| %gtbaé%h ggaiﬁ‘éjre\%s‘?sefina JatHum daﬁ%mm1
defi ned nedi,a. .Un t

PRTAITGLETS, 7% §CS B Fl 9%)/375%9 ﬁ?r HH ndl‘ajwbﬂmc@ﬁure used

eé 'strain ormsd

)?ﬁ; FRBLRIIBL ARG &?&9&%{%%325&(3 MAY R4 QTalFAYRRERd the
S antly h

Si gni i gher than thaf observed with
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rved for the sane strains transformed Wltng
pAYE43e, S0Bxaliphe oiliveastolemeavas CoporvRaiem thy fepmpenter

C %5655%%3}% i%?%”%%%%\é@h%ﬁ%n%%ﬁéﬁl ﬂ?f volume of the

A0y 0 B A 9 s i

using the medium and control parameters described in WO 96/37515. The
human albumin productivity (Ypss) and human albumin concentration (g/L)
were assessed by scanning densitometry of SDS-PAGE of cell free whole
culture. The biomass yield (Yxss) was also calculated from gravimetric
determinations. The results (Fig. 21) indicated that, as seen previously in
Example 3, the human albumin productivity (¥es) and human albumin
concentration (g/L) of yeast strains containing the human albumin expression
plasmid pAYEG38 (native polypeptide sequence but yeast-biased codons) had
significantly 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/MFa-1 fusion leader sequence and the mature

human albumin were identical.
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s%]@ertheistr@fn GdEMehT@tlHS%WF@nm fufillomd dademoslequiiideand
.the matu human al buni n wer en ica

D0 AneIsEE U1 BAFITEIOPSRStiV, Z¥P/s %tvreép ﬁfig% of Siran C

[ n t 6%
GLETRARY. % "L o] SR £ ARPERSEAE Sein
\A?A@P E8£6T o(thd athuffanSt 418ifin Ce{(ﬁ%}fﬁﬁﬂ 3]p1¥‘§ﬁ1d§ b SREYPBrating

en Strain C [pAYEGES55] and Strain C [pAYE646] (human

ambdifiea haadeessqumapllasancdﬁlamne owilrtae i prgseat rmalelﬁtmr) were
I eader sequence in accordance with the present

eagBrrultyrgd feer & cempnrable length of time, respectively. This increased
to 442% and 408% relative to that of Strain C [pAYE638] when Strain C
[PAYE655] 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/MFa-1 fusion leader sequence, but the
former uses the natural codon bias of the native polynucleotide sequences,
while the latter uses a polynucleotide sequence which is fully codon

optimised for yeast expression. Expression of human albumin obtained
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respectively. 25 Summary Pl asnmi ds pAYE443 and pAYE638

bot h encode human al bum n having a |eader sequence

derived from HSA/ MFa-1 fusion | eader sequence, but the

former uses the natural codon bias of the native

pol ynucl eoti de sequences, 30 while the latter uses a

pol ynucl eoti de sequence which is fully codon

opti m sed for yeast expression. Expression of human

al bumi n obtai ned 53 WO 2004/ 009819 PCT/ GB2003/ 003273

from pAYEE38 is 4-5 fold | ower than that obtained

usi ng pAYE443. A pol ynucl eoti de sequence encodi ng a

nodi fi ed | eader sequence in accordance with the
present invention has been substituted into the
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pol ynucl eoti de sequence encodi ng the HSA/ MFa-1 fusion
| eader sequence 5 of both pAYE443 and pAYE638 to

and pAYE646, respectively. The introduction of the

o] I de sequence according to the present
&E\éﬁﬁ)&ﬁ-ll ed to a significant inprovenent in

P 20T il | {10€1a/ K\ er/Thr)-
A R e e N b i
(ERSAITAR/NIEE). - (| | e/ LeuNal / Al a/ Met ) - (Leu/ Val / Al a/ Met) -
ISer/Thr)- (I'e/vVal/Ala/Met) 5 SEQ ID No. 2

-Phe- (Il e/Leu/Val/ Al a/ Met) - (Leu/ Val / Al a/ Met) -
(Ser/ThE\)- (I'leNal /Al a/ Met) SEQ ID No. 3 10

SEQIDTNg! Zyr) - 11 e- (Leu/ Val / Al a/ Met) -

*PBrefinmsnty rf AYPMEEL By ATERGED) BB ks ey - 1

.15 SEQID No. 5
f(Efg{/w‘gé)t%'@|{oa?&fye)rt§-(IIe/Leu/VaI/AI a/ Met) - (Leu/ Val / Al a/ Met)
-Ser- (lle/Val/A a/Met) SEQID No. 6 20

-(Phe/ Trp/ Tyr)- (11 e/ Leu/ Val / Al a/ Met) - (Leu/ Val / Al a/ Met)
-SEQel) Nw. B-11e- SEQ ID No. 7 -Phe-lle-Val-Ser-1le- 25
SE
t

I/E?ﬁgll?l‘iyéﬁl . _eg/_e\k %ﬁ%@@l%eﬁ?@;r?ﬁ&)!—(%eww Rla/Met)-

SEQ ID No. 4
~(Phe/Trp/Tyr)-(Ile/Leu/Val/Ala/ Met)-Val-(Set/Thr)-(Ile/Val/Ala/Met)-

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

(Ile/Val/Ala/Met)-

SEQ ID No. 6
—(Phe/Trp/Tyr)-(Ile/Leu/Val/Ala/Met)-(Leu/Val/Ala/Met)- (Ser/Thr)-1le-

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-

55
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30 55 WD 2004/ 009819 PCT/ GB2003/ 003273 SEQ ID No. 10
-(llel/Leu/Val / Al a/l Met)-(Phe/ Trp/ Tyr)-(I1 e/ Leul/ Val [ Al a/

(Phe/ Trp/ Tyr)-(Ser/ Thr/ dy/ Tyr/ Ala)-(Ser/ Thr/ dy/ Tyr/ A
| a) -
é'ﬁl)ﬁéﬂ?dﬁ?-\/%ﬁ / Al 'al Met) - (Phe/ Trp/ Tyr)-(Ser/ Thr/ @ y/ Tyr/ A

@l By YA e Dap Ty (gL Val/ Ala/her)-
B D e e o 2l pe- ser - se
(HAL2u/Val/ SewMeBEQ@ U 1Ty Ser/Thr/Gly/ Tyr/Ala)-

- Met - Lys- Tr p- Val - Xl - X2- X3- X4- X5- (11 e/ Leu/ Val / Al a/ Met) -
(Phe/ Trp/ Tyr) -

&Eﬁllbg%Vﬁ [ Al a/ Met)-(Phel/ Trp/ Tyr)-(Ser/ Thr/ A y/ Tyr/ A

8L PN SRRl o1

-Met - Lys-Trp-V al - X1- X2- X3- X4- X5- Leu- Phe- Leu- Phe- S
er-Ser-Al a-Tyr-Ser- 20 Arg-Ser-Leu-Asp-Lys-Arg SEQ I D
S&Q IP Ne.1IXY/ TGH TAY) - (ATH TTR or

CTN GTN GCCN ATQ) - (TTR aor .. CTN GI'N. GCN/ ATG) - ( AGY or
A0 TDAY 90 X250 TN PCERP AR PG Sofeh akyr-Ser-
-TTY- ATH GTN- (TCN or AGY)-ATH 56 WD 2004/ 009819

PCT/ GB2003/ 003273

SEQ ID No. 13
-Met-Lys-Trp-Val-X;-X,-X3-X4-Xs-(Ile/Leu/Val/Ala/Met)-(Phe/Trp/Tyr)-
(Tle/Leu/Val/Ala/Met)-(Phe/Trp/Tyr)-(Ser/Thr/Gly/Tyr/Ala)-
(Ser/Thr/Gly/Tyr/Ala)-(Ile/Leu/Val/Ala/Met)-(Phe/Trp/Tyr)-
(Ser/Thr/Gly/Tyr/Ala)-

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

SEQ ID No. 15

(TTY/TGG/TAY)-(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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SEQ ID No. 17
- (TTC TGH TAC) - (ATY/ TTE GTY/ GCT/ ATG) - ( TTG GTY/ GCT/ ATQ)

WO 2(0FSALCY) - (ATY/ GTY/ CCT/ ATG - 5 SEQ I D No. 1BCT/GB2003/003273

-TTCG ATY-GIY- TCY- ATY- SEQ I D NO 19: 1o
WTTCT AACAAGCAAAGATGAAGTGGGITTTCA
TGITCTTGITCT CCT CTGCT TACT CT AGATCT TG

AGG |
W WT@E@@&T GATCACGT CAAGT T 15
CAACGAAGT TACCGAATTCGCTAAGACTTGTGTTGCTGACG

AATCTGCTGAAAACT GTGACAAGT CCTTGCACACCTTGTTCGGTG
ATAAGITGT GTACTGTTGCTACCTTGAGAGAAACCTACGGTGAA
@TGTGCTAAGCAAGAACCAGAAAGAAACGAATG
TILCT TGRAAC AGG CCCAAACTTGCCAAGATTGG 20
T TCATGTGTACTGCTTTCCACGACAACG
AAGAAACCT TCTTGAAGAAGTACTTGTACGAAAT TGCTAGAAGA
CACCCATACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAGA
TTCACCGAATGT TGTCAAGCTGCTGATAAGGCT
GCTTGTTTGT TGCCAAAGT TGGATGAAT TGAGAGACGAAGGTAA 25
GGCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGCAAAA

%%5{1\%““ GGTTTTCA

@%&@W@W@@@@%W@@M@@@T@A@A@ATTCAA
GGACTTGGGTGAAGAAAACTTCAAGGCTTTGGTCTTGATCGCTTT
CGCTCAATACTTGCAACAATGTCCATTCGAAGATCACGTCAAGTT
GGTCAACGAAGTTACCGAATTCGCTAAGACTTGTGTTGCTGACG
AATCTGCTGAAAACTGTGACAAGTCCTTGCACACCTTGTTCGGTG
ATAAGTTGTGTACTGTTGCTACCTTGAGAGAAACCTACGGTGAA
ATGGCTGACTGTTGTGCTAAGCAAGAACCAGAAAGAAACGAATG
TTTCTTGCAACACAAGGACGACAACCCAAACTTGCCAAGATTGG
TTAGACCAGAAGTTGACGTCATGTGTACTGCTTTCCACGACAACG .
AAGAAACCTTCTTGAAGAAGTACTTGTACGAAATTGCTAGAAGA
CACCCATACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAGA
TACAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATAAGGCT
GCTTGTTTGTTGCCAAAGTTGGATGAATTGAGAGACGAAGGTAA
GGCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGCAAAA
GTTCGGTGAAAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTC
TCAAAGATTCCCAAAGGCTGAATTCGCTGAAGTTTCTAAGTTGGT
TACTGACTTGACTAAGGTTCACACTGAATGTTGTCACGGTGACTT
GTTGGAATGTGCTGATGACAGAGCTGACTTGGCTAAGTACATCT
GTGAAAACCAAGACTCTATCTCTTCCAAGTTGAAGGAATGTTGTG
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WD 2004/ 009819 PCT/ GB2003/ 003273
AAAAGCCATTGI TGGAAAAGT CTCACTGTATTGCTGAAGT TGAA

WOROEATBMAAT GCCAGCT GACT TGCCATCT TTGECTGCTGACT TGPCT/GB2003/003273
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GITGAATCTAAGGACGT TTGTAAGAACTACGCTGAAGCTAAGGA

G SR R Brcrrons
S RIS R SR AR accroscc

A AN GAASPETETIRA GILAA TAXAGAIGRAGCTAAGGA
GGTGAATACAAGTTCCAAAACGL,I TTGI IG(;-I TAGATACACTAA i o

GGECETOCATAKEET K TACTC R RGT AKGGARPAGEI TAMA AGACACCC

wﬁﬁf%%ﬁ%%%%Tmmmm
(3

e TRV
T T oo

ABASXAANBTAGA TOARBCOMAGKCLGTUAATEFANTTCGAACAATTG
GT CAAGCACAAGCCAAAGCCTACTAAGGAACAATTGAAGCCTGT

CACEFAAATAATET COASTY: EEAGATAACACTAA

SR s
SRS forcoron
AT ATGRRGT G GREAXIT GPGAAMEA COUCAKFCCCTGATAGAG
TCACCAAGTGTTGTACTGAATCTTTGGTTAACAGAAGACCATGTT
TCTCTGCTTTGGAAGTCGACGAAACTTACGTTCCAAAGGAATTCA
ACGCTGAAACTTTCACCTTCCACGCTGATATCTGTACCTTGTCCG
AAAAGGAAAGACAAATTAAGAAGCAAACTGCTTTGGTTGAATTG
GTCAAGCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGT
CATGGATGATTTCGCTGCTTTCGTTGAAAAGTGTTGTAAGGCTGA
TGATAAGGAAACTTGTTTCGCTGAAGAAGGTAAGAAGTTGGTCG

CTGCTTCCCAAGCTGCTTTGGGTTTGTAATAAGCTT

SEQ ID NO 20:

AGATCTTTGGATAAGAGAGACGCTCACAAGTCCGAAGTCGCTCA
CAGATTCAAGGACTTGGGTGAAGAAAACTTCAAGGCTTTGGTCT
TGATCGCTTTCGCTCAATACTTGCAACAATGTCCATTCGAAGATC
ACGTCAAGTTGGTCAACGAAGTTACCGAATTCGCTAAGACTTGT
GTTGCTGACGAATCTGCTGAAAACTGTGACAAGTCCTTGCACACC
TTGTTCGGTGATAAGTTGTGTACTGTTGCTACCTTGAGAGAAACC

58



30 TTGITCGGTGATAAGI TGTGTACTGTTGCTACCTTGAGAGAAACC 58
WO 2004/ 009819 PCT/ GB2003/ 003273

WA 20BBTBMAAT GGCTGACTGI TGT GCTAAGCAAGAACCAGAAAG PCT/GB2003/003273
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AAACGAATGT TTCTTGCAACACAAGGACGACAACCCAAACTTGC

O R N AR B U T PAACCAGAAAG
R L L AR R TG AAACTTGC

GBAMGAITIEH TEA GEUCAGKAGTTIGATGPTAGREGY ACTGCTTTCC

: CGAAGGT AAGGCT TCT TCCGCT AACCAAAGAT TGAAGTGTGCT T

WGWTACGAAATT

ﬁ%@%ﬁ@%@%@%@%emmﬂ

@%@EW@@E@MMT%AGAGA
GAAGT TGAAAACC—ZATGAAATGCCAGCT GACTTGCCATCTTTGEC

MGMWMAW@AGTGTGCTT
AGCTAAGGACGT CTTCTTGGGTATGTTCTTGTACGAATACGCTAG
TeAS GG TEACNAGSTAA GGGCTGTC

ﬁ@é@@@\ mmm@@@@m mm@TGACTTGGCT
GTCTCTAGAAACT TGEGTAAGGT CGGT TCTAAGT GT TGTAAGCAC
@A@MPM@GW&@KGW%@ETWAAGTTGAAG
GAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGTATTGCT
GAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATCTTTGGC
TGCTGACTTCGTTGAATCTAAGGACGTTTGTAAGAACTACGCTGA
AGCTAAGGACGTCTTCTTGGGTATGTTCTTGTACGAATACGCTAG
AAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATTGGCTAA
GACCTACGAAACTACCTTGGAAAAGTGTTGTGCTGCTGCTGACCC
ACACGAATGTTACGCTAAGGTTTTCGATGAATTCAAGCCATTGGT
CGAAGAACCACAAAACTTGATCAAGCAAAACTGTGAATTGTTCG
AACAATTGGGTGAATACAAGTTCCAAAACGCTTTGTTGGTTAGAT
ACACTAAGAAGGTCCCACAAGTCTCCACCCCAACTTTGGTTGAA
GTCTCTAGAAACTTGGGTAAGGTCGGTTCTAAGTGTTGTAAGCAC
CCAGAAGCTAAGAGAATGCCATGTGCTGAAGATTACTTGTCCGT
CGTTTTGAACCAATTGTGTGTTTTGCACGAAAAGACCCCAGTCTC
TGATAGAGTCACCAAGTGTTGTACTGAATCTTTGGTTAACAGAAG
ACCATGTTTCTCTGCTTTGGAAGTCGACGAAACTTACGTTCCAAA
GGAATTCAACGCTGAAACTTTCACCTTCCACGCTGATATCTGTAC
CTTGTCCGAAAAGGAAAGACAAATTAAGAAGCAAACTGCTTTGG
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CGTTTTGAACCAATTGTGTGI TTTGCACGAAAAGACCCCAGICTC

TGATAGAGT CACCAAGT GTTGTACTGAATCTTTGGT TAACAGAAG

WASBAVGBTI CTCTGCTTTGCGAAGT CGACGAAACT TACGT TCCAAAPCT/GB2003/003273
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GGAATTCAACGCTGAAACTTTCACCTTCCACGCTGATATCTGTAC 30

%ﬁmm@%ﬁw@%{m&&m

T REAG LS AGPACRRTAAAAGTGTTGT
AAGGCTGTCATGGAT 1T TGAAAAGTGTHTGT

M@@E@@WMWGGTAAGAA
GTTGGTCGCTGCTTCCCAAGCTGCTTTGGGITTG 5 SEQ D NO 21
ACGAKETEESTE TRUATTCECIEAHATEETIIGEE CTG
CTTACTCTAGATCTTTGGATAAGAGAGACGCTCACAAGTCCGAA 10
GTCGCTCACAGAT TCAAGGACT TGGGT GAAGAAAACT TCAAGGC
W TTCGCTCAATACT TGCAACAATGTCCATTC
GT TGGTCAACGAAGT TACCGAATTCGCTAA

GACTTGTGT TGCTGACGAATCTGCTGAAAACT GTGACAAGT CCTT
GCACACCTTGT TOGGTGATAAGTTGTGTACTGT TGCTACCTTGAG 15

AARASAT; SRRATCATCSICAT GAATRRGTAKEFEGTTCTCCTCTG
CAGAAAGAAACGAAT GTTTCTTGOAACACAAGRACGACAACOCA
A@MEE@@WFX@@@MM@T@A@AGTCCGAA

~M%@§JCAAGGC

GACTTGTGTTGCTGACGAATCTGCTGAAAACTGTGACAAGTCCTIT
GCACACCTTGTTCGGTGATAAGTTGTGTACTGTTGCTACCTTGAG
AGAAACCTACGGTGAAATGGCTGACTGTTGTGCTAAGCAAGAAC
CAGAAAGAAACGAATGTTTCTTGCAACACAAGGACGACAACCCA
AACTTGCCAAGATTGGTTAGACCAGAAGTTGACGTCATGTGTACT
GCTTTCCACGACAACGAAGAAACCTTCTTGAAGAAGTACTTGTA
CGAAATTGCTAGAAGACACCCATACTTCTACGCTCCAGAATTGTT
GTTCTTCGCTAAGAGATACAAGGCTGCTTTCACCGAATGTTGTCA
AGCTGCTGATAAGGCTGCTTGTTTGTTGCCAAAGTTGGATGAATT
GAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGT
GTGCTTCCTTGCAAAAGTTCGGTGAAAGAGCTTTCAAGGCTTGGG
CTGTCGCTAGATTGTCTCAAAGATTCCCAAAGGCTGAATTCGCTG
AAGTTTCTAAGTTGGTTACTGACTTGACTAAGGTTCACACTGAAT
GTTGTCACGGTGACTTGTTGGAATGTGCTGATGACAGAGCTGACT
TGGCTAAGTACATCTGTGAAAACCAAGACTCTATCTCTTCCAAGT
TGAAGGAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGT
ATTGCTGAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATC
TTTGGCTGCTGACTTCGTTGAATCTAAGGACGTTTGTAAGAACTA
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GIGCTTCCTTGCAAAAGT TCGGT GAAAGAGCTTTCAAGGCTTGGEG
CTGTCGCTAGATTGI CTCAAAGATTCCCAAAGCCTGAATTCCCTG 25

WOARBIVTBTAAGT TGGT TACT GACT TGACTAAGGT TCACACT GAATPCT/GB2003/003273
GITGI CACGGT GACT TGT TGGAATGT GCTGATGACAGAGCTGACT

&%%ﬁ%@é%@%ﬁéﬁéﬁéTACGAATA
&S ' é‘i‘él‘oG.@\SATT

2(9@411@4&9@1&0E’,@”@L@%Q«@'ZBJC@@SSQ@TTGGAAAAGTGTTGTGCTGCTG
CGCTGAAGCTAAGGACGTCTTCTTGGGTATGT TCTTGTACGAATA

G ARAGACAECCARATTACT ACE T GRAGGTEI TCEANGFAATTCAAGC
CGCTAAGACCTACGAAACTACCTTCGAAAAGTGTTGT CCTG
; &M@@&Wﬁ@pﬁw&m wﬁh&wgemwm

TN ffecoancrra

/‘G\WA&%MWM@@W@W@T AAGTGTTGT
GTCCGTICGr TTTGAACC‘AATTGT GT GT TTTGIZACGAAAAGA

10

@e@@m W@W@TM@%@@%@AACTMCGT
TGTTGTAAGGCTGATGATAAGGAAACT TGT TTCCCTGAAGAAGG
TRECAAGTGEA AAUTGEATIECASKAGUTTECANTGT CCACGCTGATAT
* CTGTACCTTGTCCGAAAAGGAAAGACAAATTAAGAAGCAAACTG
15 CTTTGGTTGAATTGGTCAAGCACAAGCCAAAGGCTACTAAGGAA
CAATTGAAGGCTGTCATGGATGATTTCGCTGCTTTCGTTGAAAAG
TGTTGTAAGGCTGATGATAAGGAAACTTGTTTCGCTGAAGAAGG

TAAGAAGTTGGTCGCTGCTTCCCAAGCTGCTTTGGGTTTG
20 SEQID NO 22:

ATGAAGTGGGTAAGCTTTATTTCCCTTCTTTTTCTCTTTAGCTCGG
CTTATTCCAGGAGCTTGGATAAAAGAGATGCACACAAGAGTGAG
GTTGCTCATCGGTTTAAAGATTTGGGAGAAGAAAATTTCAAAGC
25 CTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATIT
GAAGATCATGTAAAATTAGTGAATGAAGTAACTGAATTTGCAAA
AACATGTGTTGCTGATGAGTCAGCTGAAAATTGTGACAAATCAC
TTCATACCCTTTTTGGAGACAAATTATGCACAGTTGCAACTCTTC
GTGAAACCTATGGTGAAATGGCTGACTGCTGTGCAAAACAAGAA
30 CCTGAGAGAAATGAATGCTTCTTGCAACACAAAGATGACAACCC
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20 SEQ I D NO 22:
ATGAAGTGGGTAAGCTTTATTTCCCTTCTTTTTCTCTTTAGCTCGG

WETWADTBCAGCGAGCT TGGATAAAAGAGAT GCACACAAGAGTI GAG PCT/GB2003/003273

10

15

20

25

30

GITGCTCATCGGTTTAAAGATTTGCGGAGAAGAAAATTTCAAAGC 25

R A PR R oatoraca
e e Y

(GATHCTOITA CTAAAACREGVCBGGAACTCC
CCTGAGAGAAATGAATGCTTCTTGCAACACAAAGATGACAACCC 61 WO

2001 0O98AG CAATA 8320 03/AD8228GCTGCTTTTACAGAATGTTGCC

SR R oo
AR SRR sGAcToa

FETEE BAIBPAFA W@%@MTCAAAGCAT
AC?‘%TCGGGA%AAGGGAAGGCT TCGICT GAGACTCAA

WZAR GCTGAGTTT

GOCAGT AGCTOGOCT GAGOCAGAGAT TTCOCAMGCTGAGT T
@M@WA@WW@M@A@TCGACAC

GATGACAGGG

AR CaATCTCCA

T IS T AR AAATCS
TCASTAGAAAGNA CEAACTTGE AR FITGATET ASGAIGECCTGCTGACTT
GCCTTCATTAGCTGCTGATTTTGTTGAAAGTAAGGATGTTTGCAA
AAACTATGCTGAGGCAAAGGATGTCTTCCTGGGCATGTTTTTGTA
TGAATATGCAAGAAGGCATCCTGATTACTCTGTCGTGCTGCTGCT
GAGACTTGCCAAGACATATGAAACCACTCTAGAGAAGTGCTGTG
CCGCTGCAGATCCTCATGAATGCTATGCCAAAGTGTTCGATGAAT )
TTAAACCTCTTGTGGAAGAGCCTCAGAATTTAATCAAACAAAATT
GTGAGCTTTTTGAGCAGCTTGGAGAGTACAAATTCCAGAATGCG
CTATTAGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCA
ACTCTTGTAGAGGTCTCAAGAAACCTAGGAAAAGTGGGCAGCAA
ATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGAAG
ACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGA
AAACGCCAGTAAGTGACAGAGTCACCAAATGCTGCACAGAATCC

TTGGTGAACAGGCGACCATGCTTTTCAGCTCTGGAAGTCGATGA

~ AACATACGTTCCCAAAGAGTTTAATGCTGAAACATTCACCTTCCA

TGCAGATATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGA
AACAAACTGCACTTGTTGAGCTCGTGAAACACAAGCCCAAGGCA
ACAAAAGAGCAACTGAAAGCTGTTATGGATGATTTCGCAGCTTT
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GAGACTTGCCAAGACATATGAAACCACTCTAGAGAAGT CCTGT G
CCGCTGCAGATCCTCATGAATGCTATGCCAAAGT GT TCGATGAAT

WA TARGBTLT TGT GGAAGAGCCT CAGAATTTAATCAAACAAAAT TPRDGB2003/003273

GIGAGCTTTTTGAGCAGCT TGGAGAGTACAAATTCCAGAATGCG

5GG : A WGCTGCCTTA
ACT ATCT ATCCGT GGT CCT GAACCAGT TATGTGTGIT TGCATGAGA 25

SACBIRAGT AAGT GACAGAGT CACCAAATGCTGCACAGAATCC
TTGGTGAACAGCCGACCATGCTTTTCAGCTCTGGAAGT CGATGA
AACATACGT TCCCAAAGAGT TTAATGCTGAAACATTCACCTTCCA
E@@E&@ CACTTTCTGAGAAGGAGAGACAAATCAAGA
TGTTGAGCTCGT GAAACACAAGCCCAAGGCA 30

AR A P A T GATCAANECTIA I WOT CTT
819 P 0810555

TEIAGAGAAGT GCTGCAAGGCT GACGATAAGGAGACCTCCTTTG
CCGAGGAGGGTAAAAAACT TGT TGCTGCAAGTCAAGCTGCCTTA " GECTTA 5
SEQ I D NO 23

CTAAAGA GAATGGAGACGATGAATACCCACTTCATCTT  TGC
SHPBINY%44 10
ATGAAGTGGGTATTCATCGTCTCCATTCTTTTTCTCTTTAGCTCGG

CTTATTCCAGGAGCTTGGATAAAAGA SEQ I D NO 25 15
ATGAAGTGGGTATTCATCGTCTCCATTCTTTTTCTCTTTAGCTCGG

CTTATTCCAGGAGCTTGGATAAAAGA

SEQID NO 25

ATGAAGTGGGTATTCATCGTCTCCATTCTTTITCTCTTTAGCTCGG
CTTATTCCAGGAGCTTGGATAAAAGAGATGCACACAAGAGTGAG
GTTGCTCATCGGTTTAAAGATTTGGGAGAAGAAAATTTCAAAGC
CTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATIT
GAAGATCATGTAAAATTAGTGAATGAAGTAACTGAATTTGCAAA
AACATGTGTTGCTGATGAGTCAGCTGAAAATTGTGACAAATCAC
TTCATACCCTTTTTGGAGACAAATTATGCACAGTTGCAACTCTTC
GTGAAACCTATGGTGAAATGGCTGACTGCTGTGCAAAACAAGAA
CCTGAGAGAAATGAATGCTTCTTGCAACACAAAGATGACAACCC
AAACCTCCCCCGATTGGTGAGACCAGAGGTTGATGTGATGTGCA
CTGCTTTTCATGACAATGAAGAGACATTTTTGAAAAAATACTTAT
ATGAAATTGCCAGAAGACATCCTTACTTTTATGCCCCGGAACTCC
TTTTCTTTGCTAAAAGGTATAAAGCTGCTTITACAGAATGTTGCC
AAGCTGCTGATAAAGCTGCCTGCCTGTTGCCAAAGCTCGATGAA
CTTCGGGATGAAGGGAAGGCTTCGTCTGCCAAACAGAGACTCAA
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ATGAAGTGEGTATTCATCGTCTCCATTCTTTTTCTCTTTAGCTCGG
CTTATTCCAGGAGCT TGGATAAAAGAGATGCACACAAGAGT GAG

W@sI00E0TBAN CGGT T TAAAGAT TTGCGAGAAGAAAATTTCAAAGC PCT/GB2003/003273
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CTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGICCATTT 20

R e AT AT CARAAT T CAKAR AL A AAGCAT

TCELGIRGTTEACATAGUUAGAASTTAZECHRAAGCTGAGTTT
GTGAAACCTAT GGT GAAAT GECT GACT GCTGT GCAAAACAAGAA

@ﬁmmmmmw R TERRREaEALET CCACAC

R T A e oarcTccn

WWM@@@@@E@KW@@@W@@MTCC
COECCATGAAGGCGAAGECTTCGTCTGCCAAACAGAGACTCAA 63 WO

0QEMTHORTT RCTGBRBIBLCAIEXB TGATGAGATGCCTGCTGACTT
GTI GTGCCAGT CTCCAAAAAT TTGGAGAAAGAGCT TTCAAAGCAT

WWWWMM%TGTTTGCAA

AREXATTEECAAT BERPATEA GA( @GM@K@@MGTGCTGTG
GCCTTCATTAGCTGCTGATTTTGTTGAAAGTAAGGATGTTTGCAA
SATEYATECT TS AGTET RTCGATGAAT

SRR ST AcaraaTr
GTGAGCTTTTTGAGCAGCTTGGAGAGTACAAATTCCAGAATGCG

CTATTAGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCA
ACTCTTGTAGAGGTCTCAAGAAACCTAGGAAAAGTGGGCAGCAA
ATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGAAG
ACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGA
AAACGCCAGTAAGTGACAGAGTCACCAAATGCTGCACAGAATCC
TTGGTGAACAGGCGACCATGCTTTTCAGCTCTGGAAGTCGATGA

AACATACGTTCCCAAAGAGTTTAATGCTGAAACATTCACCTTCCA
TGCAGATATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGA
AACAAACTGCACTTGTTGAGCTCGTGAAACACAAGCCCAAGGCA
ACAAAAGAGCAACTGAAAGCTGTTATGGATGATTTCGCAGCTTT

TGTAGAGAAGTGCTGCAAGGCTGACGATAAGGAGACCTGCTTTG
CCGAGGAGGGTAAAAAACTTGTTGCTGCAAGTCAAGCTGCCTTA
GGCTTA

SEQ ID NO 26
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CCGCTGCAGATCCTCATGAATGCTATGCCAAAGT GTTCGATGAAT
TTAAACCTCTTGT GGAAGAGCCT CAGAATTTAATCAAACAAAATT

WOTEBAGOBTIN T TGAGCAGCT TCGGAGAGTACAAATTCCAGAATGCG HEI/GB2003/003273
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CT ATTAGTTCGT TACACCAAGAAAGT ACCCCAAGT GTCAACTCCA
AAC!T mm@ﬁm@m T@K@@%@@@@@AA

@sm sGTCCGAA
AAAgGCCAGT AAGT GACAGAGT CAC%ZAAATGCT GCACAGAATCC 20
TEREIGEBACKSCAGACTATET G LB BCTEFGBAASAGIABGMA CTTCAAGGC

TEASK R ATGEAGKOR: TET EAGMACINSACARAS ShGA ATGTCCATTC

@T@ACMCCTT

€
SEQAQDAEK@’EBGT&@@GMI@%@WT&@T@W@@@?@GAG
éymMJqLH|U|umn|ajﬂyﬂyﬂjﬂjﬂjajm'

, | RGE] CATGTGTACT
ARG o

CGAAATTGCTAGAAGACACCCATACTTCTACGCTCCAGAATTGTT
GTTCTTCGCTAAGAGATACAAGGCTGCTTTCACCGAATGTTGTCA
AGCTGCTGATAAGGCTGCTTGTTTGTTGCCAAAGTTGGATGAATT
GAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGT
GTGCTTCCTTGCAAAAGTTCGGTGAAAGAGCTTTCAAGGCTTGGG
CTGTCGCTAGATTGTCTCAAAGATTCCCAAAGGCTGAATTCGCTG
AAGTTTCTAAGTTGGTTACTGACTTGACTAAGGTTCACACTGAAT
GTTGTCACGGTGACTTGTTGGAATGTGCTGATGACAGAGCTGACT
TGGCTAAGTACATCTGTGAAAACCAAGACTCTATCTCTTCCAAGT
TGAAGGAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGT

ATTGCTGAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATC

TTTGGCTGCTGACTTCGTTGAATCTAAGGACGTTTGTAAGAACTA
CGCTGAAGCTAAGGACGTCTTCTTGGGTATGTTCTTGTACGAATA
CGCTAGAAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATT
GGCTAAGACCTACGAAACTACCTTGGAAAAGTGTTGTGCTGCTG

CTGACCCACACGAATGTTACGCTAAGGTTTTCGATGAATTCAAGC
CATTGGTCGAAGAACCACAAAACTTGATCAAGCAAAACTGTGAA
TTGTTCGAACAATTGGGTGAATACAAGTTCCAAAACGCTTTGTTG
GTTAGATACACTAAGAAGGTCCCACAAGTCTCCACCCCAACTTTG
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CAGAAAGAAACGAATGT TTCTTGCAACACAAGGACGACAACCCA 10
AACTTGCCAAGATTGGT TAGACCAGAAGT TGACGTCATGT GTACT

W@ FVOBNCCGACAACGAAGAAACCT TCTTGAAGAAGTACTTGTA PCT/GB2003/003273

CGAAATTGCT AGAAGACACCCATACT TCTACGCTCCAGAATTGIT

' mAgTGTTGT

%@%@%&%M@@TM@W@%T@@P@MGATTACTT
GTGCTTCCT TGCAAAAGT TCGGT GAAAGAGCT TTCAAGGCTTGEG

GTEICGI R GAT TG A A ASATICTEVGHL TEGTACGABAAGACCCC
AAGTTTCTAAGT TGGT TACTGACTTGACTAAGGTT
éﬁé@m@&eﬁm@r @@%%THSGGTTAA

WAACTTACGT

?W&Wwammmﬁm

CEA AT AEFRCERAA EUGAATAGAIT AR KT REAAAAM GEAAACTG
CGCTAGAAGACACCCAGACTACTCCGT TGTCTTGT TGTTGAGAT T
GIIPEGACFAGERECTHOSIHCANSEEIG SAGST GETACTAAGGAA

A ARSI TA TR CANAACHCT AR OTTOAAAAG
SR AR BRI S AR SRR A0 440

%%?%@@WC@@@W@?@@@AAGCTGCTTTGGGTTTG
CTAGAAACTTGGGTAAGGT OGGT

AAGCACCCAGAAGCTAAGAGAATGCCATGTGCTGAAGATTACTT
GICCGTCGI TTTGAACCAATTGTGTGT TTTGCACGAAAAGACCCC
AETOTRAT AGAGT CACCAAGTGTTGTACTGAATCTTTGGTTAA

ATGAAGTGGGTTTTCATCGTCTCCATTTTGTTCTTGTTCTCCTCTG
CTTACTCTAGATCTTTGGATAAGAGA

SEQID NO 28

N-Met-Lys-Trp-Val-Phe-Ile-Val-Ser-Ile-Leu-Phe-Leu-Phe-Ser-Ser-Ala-
Tyr-Ser-C

SEQ ID No 29

N-(Phe/Trp/Tyr)-(Ile/Leu/Val/Ala/Met)-(Leu/Val/Ala/Met)-Thr-
(Ile/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



10

15

20

25

5 CAGAAGACCATGTITTCTCTGCTTTGGAAGI CGACGAAACT TACGT
TCCAAAGGAATTCAACGCTGAAACT TTCACCTTCCACGCTGATAT

WETBIAGBTI GT CCGAAAAGGAAAGACAAATTAAGAAGCAAACT G PCT/GB2003/003273

CTTTGGT TGAATTGGT CAAGCACAAGCCAAAGCCTACTAAGGAA
CAATTGAAGGCTGTCATGGATGATTTCGCTCCTTTCGTTGAAAAG t o
TGTTGTAAGGCTGATGATAAGGAAACT TGTTTCCCTGAAGAAGG

TAAGAAGT TGGTCCCTGCTTCCCAAGCTCCTTTGEGITTG  SEQ DNO27 15
ATGAAGTGEGTTTTCATCGTCTCCATTTTGITCTTGTITCTCCTCTG
SH@IICNGGATCTTTGGATAAGAGA SEQ I D NO 28 20

N- Met - Lys- Tr p- Val - Phe-11 e-Val - Ser-11 e- Leu- Phe- Leu- Phe-
Ser - Ser - Ala Tyr-Ser-C SEQ I D No 29 25

YLD e Ve e e (4 1))
NN "% B 3B 8e5a10" PO coz003/ Q03273 SEQ I D
kl—bl\/gtl Eys- Tr p- Val - Xl - X2- X3- X4- X5- Leu- Phe- Leu- Phe- Ser - S
er-Al a-Tyr- Ser-Arg-Ady-Val -Phe-Arg-Arg-C SEQ ID No 32
gﬁ%@tlﬂ_yg-ﬁ p- Val - Phe- 11 e-Val - Ser-11 e- Leu- Phe- Leu- Phe-

Ser-Ser-Al a- Tyr-Ser-Arg-Ser-Leu-Asp-Lys-Arg-C SEQ ID
No. 33

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)-(Ile/Leu/Val/Ala/Met)-

SEQ ID No. 34
-TTCATCGTCTCCATT-

SEQ ID No. 35
5’-GCATGCGGCCGCCCGTAATGCGGTATCGTGAAAGCG-3"

SEQ ID No. 36
5’-GCATAAGCTTACCCACTTCATCTTTGCTTGTTTAG-3’

SEQ ID No. 37
5’-TTAGGCTTATA-3’
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15
-Met-(Lys/Arg/Hi s)-(Phe/ Trp/ Tyr)- (11 e/ Leu/ Val / Al a/ Met)

WO 2BEQISD No. 34 - TTCATCGICTCCATT- 20 SEQ | D NeCT/882003/003273

5' - GCATGCGGECCCCCCGTAATGCCGGTATCGTGAAAGCG- 3" SEQ | D No.

?’%i@lﬁg TAAGCTTACCCACTTCATCTTTGCTTGITTAG 3'  SEQ
998 _TTAGGCTTATA-3' 67 WD 2004/ 009819
gcg%q&?@gm@@ -3SEQ I D No. 38 5' - AGCTTATAAGCC- 3'

5' - GTTAGAATTAGGTTAAGCTTGTTTTTTTATTGGCGATGAA-3'  SEQ I D
No. 40 AAGCTTAACCTAATTCTAACAAGCAAAGATGAAGTGGGTTTCTTT
SE{QTIJ@W@‘PTGTTCTTGTTCTCCTCTGCTTACTCTAGATCTTTGG io

GCTCAATACTTGCAACAATGTCCATTCGAAGATCACGTCAAGT TG
GICAACGAAGT TACCGAATTCCCTAAGACTTGTGT TGCTGACGA
A CTGTGACAAGTCCTTGCACACCTTGTTCGGTGA 15

T TGTGT ACTGT TGCT ACCT TGAGAGAAACCT ACGGT

: AA 'KﬁTGGGTTTCTTT

eI TIGRI s
ATAAGAGAGACGCTCACAAGTCCGAAGTCGCTCACAGATTCAAG
GACTTGGGTGAAGAAAACTTCAAGGCTTTGGTCTTGATCGCTTTC
GCTCAATACTTGCAACAATGTCCATTCGAAGATCACGTCAAGTTG
GTCAACGAAGTTACCGAATTCGCTAAGACTTGTGTTGCTGACGA
ATCTGCTGAAAACTGTGACAAGTCCTTGCACACCTTGTTCGGTGA
TAAGTTGTGTACTGTTGCTACCTTGAGAGAAACCTACGGTGAAAT
GGCTGACTGTTGTGCTAAGCAAGAACCAGAAAGAAACGAATGTT
TCTTGCAACACAAGGACGACAACCCAAACTTGCCAAGATTGGTT
AGACCAGAAGTTGACGTCATGTGTACTGCTTTCCACGACAACGA
AGAAACCTTCTTGAAGAAGTACTTGTACGAAATTGCTAGAAGAC
ACCCATACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAGAT
ACAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATAAGGCTG
CTTGTTTGTTGCCAAAGTTGGATGAATTGAGAGACGAAGGTAAG
GCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGCAAAAG
TTCGGTGAAAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTCT
CAAAGATTCCCAAAGGCTGAATTCGCTGAAGTTTCTAAGTTGGTT
ACTGACTTGACTAAGGTTCACACTGAATGTTGTCACGGTGACTTG
TTGGAATGTGCTGATGACAGAGCTGACTTGGCTAAGTACATCTGT
GAAAACCAAGACTCTATCTCTTCCAAGTTGAAGGAATGTTGTGA
AAAGCCATTGTTGGAAAAGTCTCACTGTATTGCTGAAGTTGAAA
ACGATGAAATGCCAGCTGACTTGCCATCTTTGGCTGCTGACTTCG

68



15

20

AGAAACCTTCTTGAAGAAGTACTTGTACGAAATTGCTAGAAGAC 20
ACCCATACTTCTACGCTCCAGAATTGI TGTTCTTCGCTAAGAGAT

WRAMABBBTCCT TTCACCGAATGT TGT CAAGCT GCTGATAAGECT (PCT/GB2003/003273
CTTGITTGITGCCAAAGT TGGATGAATTGAGAGACGAAGGT AAG

/ ARG AN
%@@N@@@@@m E:Tﬁmﬁf@@ ﬁ@@m GACACCCA
ACTGACTTGACTAAGGTTCACACTGAATGTTéTACACGGTGA

T(ﬁe@mammmmmmﬁem% @GCAGACCTACGAA
CTATCTCTTCCAAGI TGAAGGAATGI
e S -

%W@%%ﬁ&%ﬁgg%GﬁGﬂcc

S R AR CAATTGG

WWWWEWAWACACMAG
ACTACCTTGGAAAAGTGTTGTCI:TCI:TCIZTGACCCACACGAAT

MGMXGGHG@@WGTCTCTAGA

GAATTGT TCGAAC‘AA
betin o N—
TOEAXTPEIEAG
Pl

@EC@G&MWMMW@I&M@ACCATGTTT
CTCTGCTTTGGAAGT CGACGAAACT TACGT TCCAAAGGAAT T

@MHTWWWWMGGAATTCAA
CGCTGAAACTTTCACCTTCCACGCTGATATCTGTACCTTGTCCGA

AAAGGAAAGACAAATTAAGAAGCAAACTGCTTTGGTTGAATTGG
TCAAGCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGTC
ATGGATGATTTCGCTGCTTTCGTTGAAAAGTGTTGTAAGGCTGAT
GATAAGGAAACTTGTTTCGCTGAAGAAGGTAAGAAGTTGGTCGC
TGCTTCCCAAGCTGCTTTGGGTTTGTAATAAGCTT
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15 AAAGGAAAGACAAATTAAGAAGCAAACTGCTTTGGTTGAATTGG
TCAAGCACAAGCCAAAGCCTACTAAGGAACAATTGAAGECTGTC

WATOEOTEBMT TTCCCTCCT TTCGT TGAAAAGT GT TGT AAGGCT GATPCT/GB2003/003273

GATAAGGAAACTTGTTTCGCTGAAGAAGGTAAGAAGT TGGTCGC
GCTCCTTTGGEGTTTGTAATAAGCTT 20 69 WO

819 PCT/ GB2003/003273 CLAIMS 1. A polypeptide
conprising (i) a |leader sequence, the | eader sequence
conprising 5 (a) a secretion pre sequence, and (b)
tihe f oA polpeptidetcoinprising - X2- X3- X4- X5 10 where X is
phenyl al ani ne, tryptophan, or tyrosine, X2 is
i sol eddi mkeadpeipsugace,vhe 19ader aGIsNRS COMPRSIHE oni ne, X3
is |euci val il ne nine or ,nethionine, X4 is

e, al

serine of® & $HCEHIRTHRICH5USECS 82 5ol eucine, val i ne,

al ani ne hontne. +wand 15 (ii) a desired protein
het er ol og@u@sﬁj@ﬁéﬂ?gg&g} sequence. 2. A pol ypeptide
according to Caim1 wherein X1 is phenylal anine. 3.
A pol ypeptide according to Claiml or 2 wherein X2 is
i sol eucine. 20 4. A pofyBepfi-#e-%ccording to any one
of the preceding clains wherein X3 is valine. 5. A
pol ypepti de according to any one of the preceding

cl ai ms wherejn ] | d t4 :

i ncl uded i nwaﬁrg gcgl %E)B%g&é@r%um{@b?@s@ %?5%& Xy 18

natural |y og6MuEINRY ROLME, 8FIHR, alanine or methionine, X; is
leucine, valine, alanine or methionine, X, is serine or
threonine and X;s is isoleucine, valine, alanine or methionine;
and

(ii)  a desired protein heterologous to the leader sequence.
2. A polypeptide according to Claim 1 wherein X is phenylalanine.
3. A polypeptide according to Claim 1 or 2 wherein X is isoleucine.

4. A polypeptide according to any one of the preceding claims wherein

X3 is valine.
5. 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.

6. A polypeptide according to any one of the preceding claims wherein

X is isoleucine.
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6. A polypeptide according to any one of the preceding
clains wherein X5 is isoleucine. 30 70 WO 2004/ 009819

wERONAGBRON3/ 003273 7. A pol ypepti de accor di ngp€DGBRO03/003273

one of the preceding clainms wherein the notif is

Phe Val i . r i. .
Z\ny 5 E%PJ@‘!‘)?%mﬁgmﬁ%gpgﬁy \M{: eﬁfec@@‘ﬁg Hhitgs ®Berein
ﬁ%%sﬁf%nm%qléwwmé-s an al bunin secretion pre
sequence or variant thereof. 9. A polypeptide

according to Cla|m8 wherein X1, X2, X3, X4 and X5 are
at positions -20, -19, -18, -17 and -16, respectlvelh
80 pl Acpolypeptide neeairig ip anpowe efifhe PRFCanEslanywhatein
ose 05|t|ons wherein s_such t hat
I eor R e abetvns 8 HHR AP re Srditehe ia variant
%tféc\f{e al bum n secretion pro sequence and where X1,
, , X4 and X5 are ami no acids as defined in any
one of Clains 1 to 7. 15 10. A polypeptide according
to Caim8 or 9-wherein the album n secretion pre
8equeAcpolypeptadeé accordingriedflairs &wharem 3al Buri{:nX, and X are
secretion pre se uenceg évarlant t her eof . f&é} A
plopgsitaprs F, at2orldh nly #8d cl @itksAyShpAn e naturally
secretion pre 0 uenc I\/KV\X/FIV F
BT pag a0 ST %ﬁ%ﬁgset }2)0 e(S?ntLtEg r ec?&llg# & suth that
Al lnfES‘Mfer &ithe ¢h&mhinad §1"nn§c? géﬁ%ln&ieth%%fvesaﬁﬁuﬁ*un secretion

Secretion pro seguence. . A pol ypeptide according
bfo Sdciietitd andvbelicae X IXg, XL meamd Sparetintno apids as defined in
sequence or variant thereof is fused by a peptide bond
any ohe of(leimms had 7. end to the N-terminal amino acid of

a secretion pro sequence, or variant thereof, thereby
to forma pre-pro sequence. 71

10. A polypeptide according to Claim 8 or 9 wherein the albumin
secretion pre sequence or variant thereof is a human albumin secretion pre

sequence or a variant thereof.

11. A polypeptide according to Claim 10 comprising the secretion pre
sequence MKWVFIVSILFLFSSAYS.

12. A polypeptide according to any one of the preceding claims wherein

the leader sequence comprises a secretion pro sequence.

13. A polypeptide according to Claim 12 wherein the albumin secretion
pre sequence or variant thereof is fused by a peptide bond at its C-terminal
end to the N-terminal amino acid of a secretion pro sequence, or variant

thereof, thereby to form a pre-pro sequence.
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WD 2004/ 009819 PCT/ GB2003/ 003273 14. A pol ypeptide
according to Caim1l2 or 13 wherein the secretion pro

W@ emueomse i S an al bum n secretion pro sequencePOr/GB2003/003273

variant thereof. 15. A polypeptide according to Caim

whar gj ] Chreb I S:
i an s BP TR Ra GRS B Rnol of 15 yhca AR sl tion pro
Eékgje%_eé is A8 althmRid! PRS0 ReEREMHNE VeRiakt laiedft or 15
wherein the secretion pro sedquence notif is the yeast
MFa- 1 secretion pro sequence or variant 1o thereof.
17. A pol ypeptide according to Claim12 conprising the
d8quedcpo ymmiwvsmdmg%g}@wﬂmﬁ%the@bmn éegretion
Y is Ay or Ser, Y2 is %BI or Leu,. Y3 is Phe or Asea.
PHC SETUGTFColS Miipan SeisalPUmsR SegretiofsPro, EqHges ¢t Varant
%Egé f. 18. A polypeptide according to Caim17

erein Yl is Ay, Y2 is Val 20 and Y3 is Phe; or Y
is Ser, Y2 is Leu and Y3 is Asp. 19. A polypeptide
according to Claim17 or 18 wherein Y4 is Arg and Y5
i16. Ar ¢ p¥Y/peptily aceodingstoi Sladmglt4 ¥4 15 svhieysi S¥ciegion pro
Lys; or Y4 is Arg and Y5 is Lys. 25 20. A polypeptide
aepmnde nguotid snyheoneagf MFei Insegretion7 pithsednenest drexgmant

art of said notif is present in the secretion

@F@@% quence. 72 WD 2004/009819 PCT/ GB2003/ 003273 21
A pol ypepti de according to any one of the preceding
clainms wherein the sequence of the desired protein is
fiysed Aaﬁo]yﬁo%PﬁHé 8648raRlg BNTlatA 12N HhpridiRE Th 3 qRiicB0
acid of the I eader sequence. 5 22. A pol ypeptide
according to any one of the preceding clains where

MKWVFIVSILFLFSSAYSRY ' 'Y2Y?Y*Y®

wherein Y' is Gly or Ser, Y? is Val or Leu, Y’ is Phe or Asp, Y* is Arg or
Lys and Y’ is Arg or Lys, or variants thereof.

18. A polypeptide according to Claim 17 wherein Y' is Gly, Y? is Val
and Y° is Phe; or Y' is Ser, Y is Leu and Y° is Asp.

19. A polypeptide according to Claim 17 or 18 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.

20. A polypeptide according to any one of claims 1 to 7 wherein at least

part of said motif is present in the secretion pre-sequence.
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the desired protein is albumn or a variant, fragnment
or fusion thereof. 23 A polypeptide according to Claim

wQ2omeased n the al bumn is hunman al bum n. 10 PET/GB2003/003273
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poI ypeptide according to any one of Clainms 1 to 21

V8T ook bOSpa ARG AR 6l 35 BRASHELT B e
am:eog Rficd Of GhatiRind phR&RISE Mb&l b ﬁé‘ N-@éﬁmﬂal énd o the C-
human transferrin. 26.” An isol ated pol ynucl eoti d

ctarprinai angine wédjuftiedetdatsequendtes the noti f def| ned
by any preceding claim 20 27. A polynucl eotide
accor di ng to Caim26 conprising the sequence of SEQ

or & Ry PRaide ARl el GrRORgS Dioedipe,Galles where

e a5, 15 A

according to Caim 26 conprising the sequence of 30
SEQ I D No. 18. 73 WD 2004/ 009819 PCT/ GB2003/ 003273

323 A pop9lypepteds acrdingotodClagmt 22 Giherem2Be adgmirs isiguman

tg@ sequence of SEQ ID No. 34. 5 32. A pol ynucl eotide
8Fng to C aim 30 or 31 conprising the sequence

of SEQ ID No. 24. 33. A polynucleotide according to

Claim 32 conprising the sequence of SEQ ID No. 25 or

apyari A%o%@ﬁt?&f ac é’lﬂ}ﬂﬁ%o&ﬁﬁhyarﬂ) eSSClifs! B9 wherein the

sequence of SEQ I D 24 "and enco es a variant or
f magme piol yfeptide iatrbnsferri® e adatant, fragment or fusion thereof.

25. A polypeptide according to Claim 24 wherein the transferrin is

human transferrin.

26.  An isolated polynucleotide comprising a sequence that encodes the

motif defined by any preceding claim.

27. A polynucleotide according to Claim 26 comprising the sequence of
SEQ ID No. 15.

28. A polynucleotide according to Claim 26 comprising the sequence of
SEQ ID No. 16.

29. A polynucleotide according to Claim 26 comprising the sequence of
SEQ ID No. 17.

30. A polynucleotide according to Claim 26 comprising the sequence of
SEQ ID No. 18.
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by SEQ I D No.25. 34. A polynucleotide according to
Claim30 or 31 conprising the sequence of SEQ | D No.

WQ@7004089885. A pol ynucl eoti de accordi ng to C ai P€BEB2003/003273

conprising the sequence of SEQ ID No. 21 or a variant
thereof, which variant has the | eader sequence of SEQ
I D No.27 and encodes a variant or fragnent of the

ggf’; nmfg Pg&%ﬁgge%ﬁdgya&g@iggttﬁ@l%h 28Q:c§§priﬁrsmé (Sh? sequence of

comprisin sequence ‘of

gﬁE(qu Né.agment thereof. 37. A polynucl eotide
according to any one of Clains 33, 35 or 36 25

wherei n the pol ynucl eoti de conprises a DNA sequence
bei ng a contiguous or ngn-contjguous,fusi
g a0

) %n of a.DNA the
38quers epalpaveieatide HEOEHBEolb sl &Y ePh Wi tFPIEPHSBS
t he DNA S I D No. 25 or the DNA sequence
§E@}1?I¥§er@%&b7eﬂo\§%-zoo4/ 009819 PCT/ GB2003/ 003273
38. A polynucl eotide which is the conplementary strand

of a polynucleotide according to any one of clains 26 -

B33 37.A %81y1ﬁcpéﬂtmtu‘dc©ﬁiih geo alabm d2ngpmprising thasegiience of

Cainms 26 To 38 5 conprising an operably |inke

tSBQIEr Not 26rom yatiantothgraodgivbich wariant hss| tha Jeressisegaence

according to Clajm 39 wherein the transcri,ption .
SHQUBTNOoRAAHeRsos? AS@Eiat bF HASRENROT BiF JPBip gpooded

lLO |f-replicable pol ynucl eoti de sequence

@é’n%ﬁ@ﬁg%aés’pol ynucl eoti de accordi ng any one of

Clains 26 to 40. 42. A cell conprising a

pol ynucl eotide according to any one of Clainms 26 to
44, A polynucleotide according to Claim 30 or 31 comprising the

sequence of SEQ ID No. 27.

35. A polynucleotide according to Claim 34 comprising the sequence of
SEQ ID No. 21 or a variant thereof, which variant has the leader sequence
of SEQ ID No.27 and encodes a variant or fragment of the albumin encoded
by SEQ ID No.21.

36. A polynucleotide comprising the sequence of SEQ ID No. 21 or
fragment thereof.

37. A polynucleotide according to any one of Claims 33, 35 or 36
wherein the polynucleotide comprises a DNA sequence being a contiguous
or non-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.
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15 43. A cell according to Caim42 whichis a
eukaryotic cell. 44. A cell according to Caim43

wabiogldsss a fungal cell. 20 45. A cell accor di Pgr/Ge2003/003273
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Claim44 which is an Aspergillus cell 46. A cel

aggor diyng i 4 which.is.a ye cell. 47., A

0251 aé%oPéBW§%ﬁgﬁE§aﬂﬁﬁﬁg %ﬁigﬁai &§%§§@§H§pbnﬁy%5%,0f a
2@01%%&%6@%%6&&1%{8 éﬁﬁéﬁ&BPEﬁhﬂ?%%@W. Pichia cell.
48. "A cell culture tonprising a cell according to any

one of Clains 42 to 47 and culture nedium 75 WO

2004/ 009819 PCT/ GB2003/003273 49. A cell culture

aé@or ddngpalpneslgptide sacgesdiogn te hanyredieinof dlpinss 26 to 38
mat ur e desireqﬂggg;ein s a result of the gnoduction

of THPHSIAZAL PP mkeck FHRsITPHOBAGEUAR T FC&PRi ms 1 to
22. 5 50. A process for producing a mature desired
protein, conprising (1) culturing a cell according to
ang. ong ?B]}@u@lé&idézadc@rcﬁﬁgl 0 El£H BI'WhERGh YAE transcription
wherein the cell, as a result of the production of a
pragybepty theiars camprinesla imansaipticangronfotét.ai ns 1 to 25,
secretes a mature desired protein into the culture

medi um and (2) separating the culture medi um

cont ai ni ng e secreted .o ture protein, fromthe

cgf'l . gl %&ﬁ%@j&&@%acc ?léi?%‘gg?%é% aPHHUSECE ddPPIBRSING, 2
c L1Si ] e ture desired

pro eFﬁengﬁggﬂghﬁg%@{n?gﬁgﬁgg%#gg% F§4&?Urther

purifying the mature desired protein. 15 52. A process
according to Claim51 additionally conprising the step
of2. f oAneglhepmprising & medymwpentateeatcandihgriopamyi éneof Claims
nﬁé rg desired protein with a therapeutically

a Eb Lbie carrier or diluent thereby to produce a
therapeutic product suitable for admnistration to a
human or an ani mal .

43. A cell according to Claim 42 which is a eukaryotic cell.
44. A cell according to Claim 43 which is a fungal cell.

45. A cell according to Claim 44 which is an Aspergillus cell
46. A cell according to Claim 44 which is a yeast cell.

47. A cell according to Claim 46 which is a Saccharomyces

>

Kluyveromyces, Schizosaccharomyces or Pichia cell.

48. A cell culture comprising a cell according to any one of Claims 42 to

47 and culture medium.
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49, A cell culture according to Claim 48 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 22.

50. A process for producing a mature desired protein, comprising (1)
culturing a cell according to any one of Claims 42 to 47 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 25, secretes a mature desired protein into the culture
medium, and (2) separating the culture medium, containing the secreted

mature protein, from the cell.

51. A process according to Claim 50 additionally comprising the step of
separating the mature desired protein from the medium and optionally

further purifying the mature desired protein.

52. A process according to Claim 51 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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