A DNAZBGRETIIOCT! EAEODFREE- TREEVSPS SFENAL‘BRPTRDE  FIELD OF INVENTI O The

present yyh\¥giaddson rel ates to a DNA construct conprising theciossesdgnal
peptidde, for secretion of a heterologous pol ypeptide, a yeast cel

contai ning the DNA construct and a method of produci ng heterol ogous

pol ypepti des in.yeast fromthe DNA congtruct. BACKGROUND OF THE | NVENTI ON
Yeast organi sns produce a nunber of proteins, which are synthesized

| ntracel A ubBa| QONSTRUGH ERCORYRG aTHRENYAPD NS IENAL dRERTIEDE el | . Such
extracellular proteins are referred to as secreted proteins. These secreted
proteins are expressed initially inside the cell in a precursor or a
pre-prot%IﬁLPOP§1SBMFETEPNQ a presequence ensuring effective direction of

t he expressed product across the nmenbrane of the endoplasm c reticul um
(ER). T resequence, norymal ly _naned,a sigpal peptid i s cleaved off from
t he res?‘gﬁg ?ﬁ%sf)?gt’e'?‘ﬁe’mﬁ?’h 5Cati ’g#‘ﬁ "‘(ﬁt%’ﬁ’rﬁe‘lercgﬁmﬁﬁﬁ{@d §2’@r etory
pat hway, YAR2 prsdtgrial | spepahdeor tfedt t osédeettodyi afparat uhetEnrohogionsCol gi
the pratgi | o | S L er r I c t ugh as

t he ce?lﬁéggg%?ggg%'tﬁe?ceeﬁsl% ?r%tr%i}r g%ger?éaoiyll g ctgﬁé?b%ﬁ%pgtgg%f%gtseoén?hg cel
to be sctfthed €6 RYRAUGInG hatensdiogenerpelypeptidas apdedthndirm Fhe

Ann. Rev. BhacBefAetelect1987), 829-852) . Several approaches have been
suggested for the expression and secretion in yeast of proteins

- heterol ogous to yeast. European published patent application No. 88 632
descri beBAGKGROUNDS OBy THERI INVEN®BXONNS het er ol ogous to yeast are expressed,
processed and secreted by transform ng a yeast organismw th an expression

vehi cl e harbouring DNA encoding the desired protein and a siqgal pepti de,
prepar i n§eastul PHEANAEMEHePYPANGE or ArecwrlRii S rtieidia hahdgh urddeand

recove ggnthespreteintkhesllularly, but which have a function outside
the cell. Such extracellular proteins are referred to as
secreted proteins. These secreted proteins are expressed
initially inside the cell in a precursor or a pre-protein form
containing a presequence ensuring effective direction of the
15 expressed product across the membrane of the endoplasmic
reticulum (ER). The presequence, normally named a signal
peptide, is cleaved off from the rest of the protein during
translocation. Once entered in the secretory pathway, the
protein is transported to the Golygi apparatus. From the Golgi
20 the protein can follow different routes that lead to
compartments such as the cell vacuole or the cell membrane, or
it can be routed out of the c¢ell to be secreted to the external
medium (Pfeffer, S.R. and Rothman, J.E. Ann.Rev.Biochem. 56
(1987), 829-852). '

25 Several approaches have been suggested for the expression and
secretion in yeast of proteins heterologous to yeast. European
published patent application No. 88 632 describes a process by
which proteins heterologous to yeast are expressed, processed -
and secreted by transforming a Yeast organism with an

30 expression vehicle harbouring DNA encoding the desired protein

. and a signal peptide, preparing a culture of the transformed
organism, growing the culture and recovering the protein f»-q
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2 the2cER (PR AbihitumCORPe PETERIL pfSt 1462388 e the signal peptide 'of8t he

desired W(?Bﬁhi&sétse' f, 'a heterol ogous signal peptide or a ?%’Plb?l@‘tlﬁ(fzwat ive
' ' tht

and heterol ogous signal peptide. A probl em encount ered w e use of

signal peptides hetero- |ogous to yeast m ght be that the heterol ogous
si gnal -peptide does not ensure efficienp translocation and/or cleavage
after the signal peptide. The S. cerevisiag MrFal (a-factor) is

synt hesi zgfle asoufl " i@, Of THES sdginBe aseEiside NalySi B¢ Hignakignal
e

repeptide 0f.19 a acj ds, fol | owed "leader", 9 [ Lde, 4
P ho” ai CREBELAB AT Eheh HeTinad wadundtl Sranthyra, nehepPREBHE Fidhaly,
(LysAr g( Aseptide srai[bybtidact matiore [andKingtaroldgomsd siignakomepide. Cel |
30 (1982), 933-943). The signal -l eadér part of the preproMral has been

wi dely enRI oyed to obtain synthesis and secretion of _heterql ogous, proteins
in S. cerfvPEphden epsougterpdnyithekher ugepPLd8igRBADPEEEESEENNPELTP S

‘known f Somlad'goﬁs. v 9%%'&'[ ia&gaezti ilabc?hgeg S.NQ- ?égéggieaagsEgﬁqmanpaplaﬁaeggd
pat ent applications S.

P DK pabeRe HS ermArs, Suticdsny §ianslpghEion; dngylt, RifayRRE ATERT),
S. cerevi thaesaghadt peptide.cursor is descri bed whereas WO 84/01153

I ndi cates utilization of the Saccharonyces cerevisiae invertase signal

pepti de and DK 3614/83 utilization of the Sa,ccharong/cé cerevi si ae PHO5
si gnal pepPPPdI&sf Ganawksias, MEAL 1 A fRFEF ot ¥ nsynt 788 cA® 2pPTOPELati on
EIO- V\ﬁ_, 546 o, o]lcmes mnollaa:mg,coh&t i&ligg &E@n&&%ﬂ%ﬂ@a@m ; 'il_de( pfoa@sses
y i a-factor signal -] eader from Sagcharonyces, cereyia or
MFa2) ﬁ?hﬂﬁﬁoz&‘f'li t gjs%ﬁde'??%rP pr%%%%%r ofméxB%ggBElﬁit éko?égolg&gl‘o
prot ei ns aacgeasencBpphasing thidd\Neddunitaedegkycosyhation & tasfolilowsd Mral
signal /| egde h yoend g(qw;.f h ' : I n
secreti onagngL%%ggggglgﬁg&%?'?F]lga)&ésla i rf g%tbrggfei.n Jgg{'dgﬁg\ﬁ?iﬁw;%
I. Cell 30 (1982), 933-543). The signal-leader part of the
preproMFal has been widely employed to obtain synthesis and

15 secretion of heterologous proteins in S. cerivisiae.

Use of signal/leader peptides homologous to yeast is known from
i.a. US patent specification No. 4,546,082, Eurcpean published
patent applications Nos. 116 201, 123 294, 123 544, 163 529,
and 123 289 and DK patent application No. 3614/83.

20 In EP 123 289 utilization of the §. gerevisiae a-factor pre-
cursor is described whereas WO 84/01153 indicates utilization
of the Saccharomvces cerevisiae invertase signal peptide and DK

3614/83 utilization of the Saccharomvces cerevisjae PHO5 signal
peptide for secretion of foreign proteins.

25 US patent specification No. 4,546,082, EP 16 201, 123 294, 123
544, and 163 529 describe processes by which the «a-factor
signal-leader from Saccharomyces cerevisiae (MFal or MFao2) is

" utilized in the secretion process of expressed heterologous
proteins in yeast. By fusing a DNA seguence encoding the S.

30 cerevisjea MFal signal/leader seguence at the 5' end of the
gene for the desired protein secretion and processing of the
desired protein was demonstrated. ~e——
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3 A @B W bEdPet 60Rr BATENTS LartdS 1 ¥ufed® 9 as to be exposed to &1
proteol yti c processi ng system whi ch can cl eave the peptide bond _at the

car boxy B9 §Q 0880 consecutive basic amino acids. This enzyﬁ‘&T’P&‘gﬂeﬁsh ty
is;in S. cerevisiae encoded by the KEX 2 gene (Julius, D.A et al., Cel

37 (1984b), 1075). Processing of the pggduct by the KEX 2 gene product is
needed for the secretion of active S. revisi ae nating factor a (Mra or a-

factor) but not Jinvolv n_the.secretion of .acti ve Vi ey ting
factor ok nudhdt af Retneied, broteiff.aFs SNyPad a1 pE pRKeEe tE
mut ant thﬁrpnbtebmypiovpdecaesinglsysmhmhwmmnw o aneuhbeeppptiéed in

yeast has, Geen, Go6et Beth 0, 1089002050 S0HUEO0L 00z ) it Bl o

of the present Invent €Xxpr essi on an

secreti orffh$s y@a@ym@tmea@w#qodes Ao e @_r_azisamﬁvceﬂemhw mEm#Eé\l
It has 5us Rfdrsd @it f1een d.aundtet A8t , t%glm 19BaH)i dqoqu)t.herhseastsmg
!

a t 3 b d f b
eiﬁ?resééo@f"%&ase Sl B the; KEAnduceeas) PORRGEErsReieadeil ForCERble
According$9¢rebeoprefeantdweegnl@mggﬂgﬁyﬂgtma ﬂwaanﬁnnrquxMEanrlgrng
the fol | oy 00 FPAYRRACCI g ngk mvo)%g PaSRne LEdel&E{dn PerFack sve WaGr €I N

Pis a pronoter se uence, sequence encoding the yeast aspartic
protease‘QE¥§M¢Q%EQ|@ﬁﬁ#nﬁeﬁﬁPH@r 2P is a DNA sequence encodlng a | eader
peptide, nis 0 or 1,

10 The use of the mouse salivary amylase signal peptide (or a
mutant thereof) to provide se¢retion of heterologous proteins
expressed in yeast has been described in WO 89/02463 and WO
90/10075, It is the object of the present invention to provide
a more efficient expression and/or secretion in yeast of

15 heterologous proteins.

SUMMARY OF THE INVENTION

It has surprisingly been found that the signal peptide of the

yeast aspartic protease 3 is capable of providing improved

secretion of proteins expressed in yeast compared to the mouse
20 salivary amylase signal peptide. |

Accordingly, the present invention relates to a DNA construct
comprising the following sequence

5'-P=SP~-(LP) -PS-HP-3'
wheraein

25 P is a promoter sequence,
SP is a DNA secquence encoding the yeast aspartic protease 3
(YAP3) signal peptide,
LP is a DNA sequence encoding a leader peptide,
nis 0 or 1, :

- C ThJsSheetHasBeen Replaced




4 PSZRFEB (96 sEdEenSRRnBYENR) 1a Yo mtd B A8 ning a yeast processing
site, and HP is a DNA sequence encodi ng a pol ypeptide which i s heterol ogous
to a sel WO%B#28Hst organism The term "signal peptide" | AR to
mean a presequence which is predom nantly hydrophobic in nature and present
as an.N-term nal sequence of the precur sor formof an extracellular protein
expressed in yeast. The function of the signal peptide is to allowthe

het erol o s.prote to. b ecre nter d G, reti The
si gnal pép iég igs Ppéavse%‘sﬁ%&% ngﬁﬁgggggr $e gégﬁﬁ:&% ?ﬁgo%é{s%‘.cg T‘F%e)&'AgPé??'m
si gnal SWM ke, radysorted previously, fused to its native gene (cf.
M Egel - l-Ll“a{E el apNa seqiEdRte 6 r?%gsﬂe)jan g-aalg?&%?ﬂepﬁwmruﬁ

e
wherein the YAP3 signal sequence is sequence encodi ng a
het er ol oﬁtﬁfse’fﬁ)]t‘iﬂ)%‘g?ﬂcfé 3 %%qtéﬂed‘qsd: PEIREFEM: The YAP3 signal peptide

has not previously been reported to provide efficient secretion of

het er ol 2oge ety E'e%i'x?ﬁ?g PEYERN 35 difad e dUL S ! ﬁf%ié%ence

expression | | eal e S understood to I ndicate a_pe ose
functi on Witiely if [pdamdnestdao hygaephebigpdpt nasure anddpresent 2% APt he

e_ndlopl ?s fﬁ-ﬁtéﬁﬁtﬁ&d Lg@s%@eﬁcﬂ@ &f’:j*_&fke APPEE A S LSr aﬂS’rriE U4 f?;i] e PaSSTIELFY Ve-
sicle for_secrgtion into the nediuym i..e. _export_o e, expressed,

pol ypept i%"ta%f’bsesxﬁwsc"e‘* Iq’?/vz?iqa%r' gpgl géf?f:%l"ﬁpoﬁﬁh&?ﬁestg’ﬁjl %?pﬂ'b%r ane
into the pertol atlve thacheterblegoakl protelhe toelw esspmated hed centeygous

POl YPeR) €160 eddonldENESh e LRATI 6AL%S PRel YAGHI e k3Bl aangE PLRAUCEd
y the"host yeast™ organi Smin natureé. anot e aspect, the present
i nvent i orthe| epesse o0fi thisnproacess exPrestibh sianal SUWMpence ngas heeena

POHS”uctréﬁoia@@diP».«ao%emy fused td Nits HALDGE 88RBCI(cs.hey pragent
invention relates to.a cell fransformed Wth the reconbi nant expressi on
vector ofM1¥R0}&&n3lony. Yeast &, 1990, pp. 127-137. A DNA construct

wherein the YAP3 signal sequence is fused to a DNA sequence
15 encoding a heterologous polypeptide is believed to be novel.
~ The YAP3 signal peptide has not previously bheen reported to
provide efficient secretion of heterologous polypeptides in
yeast. '

In the present context, the expression "“leader peptide" is
20 understood to indjicate a peptide whose function is to allow the
heterologous polypeptide to be directed from the endoplasmic
reticulum to the Golgi apparatus and further to a secretory ve-~
sicle for secretion into the medium, (i.e. export of the
expressed polypeptide across the cell wall or at least through
25 the cellular membrane into the periplasmic space of the cell).

The exXpression "heterologous polypeptide” is intended to
indicate a polypeptide which is not produced by the host yeast
organism in nature.

In another aspect, the present invention relates to a
30 recombinant expression vector comprising the DNA construct of
the invention. '
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In a @2iFEB f%rt HEL6 asPRRR: , PATRRTSE eddRt44i 4R/8APon rel ates to a net hofl of
prodUC|ng%$ het er ol ogous pol ypeptide, the method conprising culturlqﬁ

cel | *%2@ able of expressing a heterol ogous polypept Ychis
transfornmed with a DNA construct of the invention in a suitable nediumto
obt ai n expression and secretion of the geterologous pol ypeptide, after

whi ch the heterol ogous pol ypeptide is recovered fromthe nedi um

DETAILED S I HE L NV fIC e i v ut AP3
si gnal e?;%ge\llﬁgza Eﬁlt't Eng g\ll ga"lﬂi\f%ns &ueﬁc?a%de/é}?m %%‘g

ACT GTA mmm Gmw;TTtm@G nmm‘mmtr ERPreEFicAG GBI @I T oBGCHEISEQ | D
No: 1) fnwerstid@bl e nodification thereof encoding a peptide with a high
degree of honology (at | east 60% nore preferably at | east 70% sequence
identity) to the YAP3 signal peptide. Exanples of suitable nodifications”
are nucl emi i dlessLb3t Finthepsaspect, daheopresdﬂtriﬁeeﬁamﬂoi-bmatam ao acid

t wWhi f th
yeast of diericlf, BE0brantih " B Pt Bt ouS R PR bk’ o e P8RS, 1"
subst it ut¢eRRriming avlyuvéngi se cpdlavmncmermtcmw@ f dequeeaéegoa t he

pepti de (1pét&pyDbgbhe Emygeaeaéessaae%%cﬁh% A= MGdd efitR hhengxt ent
that it is no | onger function as a si nauafeptlc a exanpl es

of possi LFRBLHRE cé’tq oFRe addvientdon oip of FHEARYe niiRd P-{ﬁ“est‘?)f opfpdB
nucl eot i desppeselbheaind HedretdlonVothtRe et @RSIRIAS Pl yiRipilide) aftelr ee

o In thooREcR. SN ShebEaglE, PpafhepBial™ 4] sr‘%foé“f%‘% e

mords, almedigh. t he YAP3 signal peptide may, in some instances, in itself
provi de secretion and/ or processing of the heterologous'polypeptide, a

| eader or pro-peptide sequence is preferably present. The | eader may be a
yeast Mral | eader peptide or a synthetic | eader peptide, e.g. one of the

| eader  DETAILED DESCRIPTION OF THE INVENTION

In a specific embodiment, the YAP3 signal peptide is encoded by
the following DNA sequence

15 ATG AAA CTG ARA ACT GTA AGA TCT GCG GTC CTT TCG TCA CTC TTT GCA
TCT CAG GTC CTT GGC (SEQ ID No:1)

or a suitable modification thereof encoding a peptide with a
high degree of homology (at least 60%, more preferably at least
70%, sequence identity) to the YAP3 signal peptide. Examples of
20 suitable modifications" are nucleotide substitutions which do
not give rise to another amino acid sequence of the peptide,
but which may correspond to the codon usage of the yeast
organism into which the DNA seguence is introduced, or
nucleotide substitutions which do give rise to a different
25 amino acid sequence of the peptide (although the amino acid
sequence should not modified to the extent that it is no longer
able to function as a signal peptide). Other examples of
possible modifications are insertion of three or multiples of
three nucleotides at either end of or within the sequence, or
30 deletion of three or multiples of three nucleotides at either
end of or within the sequence, -

This Sheet Has Been Replaced
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pept i ZEERIi’86 | d8Ek® | (FORD BOTRTEE3 *45f WP %P4 1378  or a derivati ve

t hereof capable of effecting secretion of a heterol ogous pol ypeptide in
. yeast. W93/82088 "synthetic" is intended to indicate that tRHeT l‘g‘ﬂ 81
-peptldes in question are not found in nature. Synthetic yeast | eader
pepti des may, for instance be constructed according to the procedures
described in Wa 89/ 02463 or WO 92/ 11378. The yeast processing site

encoded by the DNA sequence PS may_suitably be any, pai r%éj %

Lys and 18 gthe 8RquSnEss5 ' APSPAf Plysps"lﬂfy 3 'ys Thrd g\ p r i ts
rSJr OCﬁSSIm@f eedest &rmm@ﬁt P ﬂ@éymplbl dadnali hﬁem@e pmeweasim ofome
acchar oyces cer evy Si r e equiva o eci es
(D. A Juthgkanges, in (i:f?proyé %, siﬁ$€{+$ féi/s%g%f procgéglaz tlﬁg not -
conveni ametemgogmﬁm pohppéplti@ad aoleaéanagé Drothepbbﬁ?péﬁﬂlﬁ%‘-’ﬁr é8uct, a
procesg {r;%b g PhRL €338 EE-YJPfySSEeCé e?eaaetmlconraaaerng an
amnoa nat i“on I ch T's not ound I'n the XReptldg Erg ﬁ

t he procE%Bﬁa@esP?eaf YNERRELE) laFﬁG"G’ﬁP@W‘?Arﬁ %)cf. e Rbr 5B ?gch and
\I\(/anikat i Spe%j_QQ?J anh&méerm iA lwhoeayoryebhnual, Wdl G221137G Hagrl;zt)La New
or L 0 el r o

“ven: tPORLKAYIRE ARpSERRRCrHERRPER® Be" QELREELRY BEcPELIOR G5 bt
yeast. BEhebtpredogbusugelypemdiide ain Meast nl'ﬂ’!et itegte 'f%}&‘iﬂe‘fﬁaﬁ .1

'hnmag'1b0ineagahaeeop&ah%§%e' LIRS 1eha§ul beQE.deS mhl GueBtsoHr ages,

ovI ne hor none, 1nterl e# BB gg_ g | g3ye
pl asmi noBER EoNBA & Sraturea, S¥HthekdcyyeReh ASRPSF ReBEL ? Pr inay,
pl at ﬁl et jfisthned %bowdﬁsftﬁ@b&éd a&bbﬂ‘u&ngomloathulnpt'loeledhrelsalde@m‘ubhdr eof .
In the presgnt , & t . ctional anal ogue"” is neant to
7 indi céf’eﬁg 8%?9%23% & &Iot 5525%{’ Far function as the native protein
(this is intended to be understood as relating to the nature rather than

o IeveJFr uc?@r gﬁo S m%ﬁd#’ t @feﬁé&é@t&y%ﬂéObﬁAnbeq{EEﬁcEObEpﬁtﬂv oo

may be s e native priotein and be deri dfrom

the nad sRisably; heb9nxdm{t¥% AMRANA o 9fe LY & ﬁBda%ms %‘b%ﬁ% S5t both
the C apggl hegHIyd, q;yk-qjysthﬁ» m&;l-m r gindlich, peirinditist ypriogeseingnefor

eI R m"%?a s 5% (REPESRER, /BT
of the nggicehayonyriar @ardvimi@erosecvbe akquivaient pretantfo iaciqi-her
sequenceyQlzd Rpethile® (8, a%"%ulius et al., cell 37, 1984, 1075 ff.). If
20 KEX2 processing is not convenient, e.g. if it would lead to
cleavage of the polypeptide product, a processing site for
another protease may be selected instead comprising an amino
a..c.id combination which ie not found in the polypeptide product,
e.g. the processing site for an, Ile-Glu-Gly=-Arg (cf. Sambrook,
25 Fritsch and Maniatis, Molecula ; :
Cold Bpring Harbor, New York, 1989)

The heterologous protein produced by the method of the inven-
tion may be any protein which may advantageously be produced in
yeast. Examples of such proteins are aprotinin, tissue factor
30 pathway inhibitor or other protease inhibitors, insulin or
insulin precursors, human or bovine growth hormone,
interleukin, glucagon, tissue plasminogen activator,
transforming growth factor a or B, platelet-derived growth
factor, enzymes, or a functional analogue thereof. In the
35 present context, the term "functional analogue" is meant ko
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or MoRR FERi 176 Adi¥E afORBnPBENTSo} ¢ *6F 8593 72 BRe native amino acid séguence.
Such m%@bg;&gglgs are well known for several of the protell;&,ﬂm(?gﬁed
hé

above. construct of the invention may be “prepare

synt het'i cal |y by established standard methods, e.g. the phosphoamidite
met hod described by S.L. Beaucage and M H. Caruthers, Tetrahedron Latters
22, 1981, pp. 1859-1869, or the nethod described by Matthes et al., EMBO

JO;JLHS'_ ar\d:h.%&dc:el R0 p %% ide Mrﬂ' gﬂmilaﬁ fuhBEionF'&%SRh'@mﬁi\Qe
met hod, oli celes re synthesize in an au |

Synt hesi PEOTANT | CHE hridshanied i el ARl A I oy the
expr essi oyatuaed orathérslmmhd tHree nbéedlt ot Hi’tﬁlcs;encpﬂncactw;ty of the

5' - P- SP- (LR); - RS- HR- 3. t
ot ey A BB S e SR Smubledng QShE Spal i on
synt hetd &&e ynativenipratain and mmésanrdemr\@dpaﬁ@n dihe mathye sexpemtl

5’ tF’- SP- (P hh@rlft]drdﬂsnlfpnﬁe BRYm&té Chxﬁ)ﬁl&fadlﬁgéﬁgc IeQbEh&Nrobbﬂhnthé og- f
i nst ance e e enom c or ¢ i brar screegning for
DNA sequ&‘@’eg\J &'ﬁﬁ’?’l‘é’ﬁo é)%t'{‘:l ‘bfgp@?‘i?s“af(it%uﬁ:%ﬁ‘ﬁ}%) ‘ERF%S/"H‘? 2% o™"%si ng
synt het | oxngonuahindi dei@s ohtsoha agcar tamberwdi csﬁmuizetrct tmx:ﬂ:m gims

f : t .
l(\/gnual rr%g‘%o pér—il’dné Sﬁ”gcpo %Wg%fin%@%ié{wﬂ hi srl%és%}grpgfé%o%&%n%
CDNA s¥asids trhgsraog'. prsh epds ok the netive PXetednaogeabnPRePT cDNA

sequence se?veral sites J.n the amino acid sequené?e edke oL £ 1on et e6Rk ogous
protein, after

nce i Tied t he lnsert on of
synt heti &% |"i‘%$u%‘f‘é'a?| ﬁ%édﬁnégdf’ﬁﬁ Pﬁe“éé'&uérqr&?% A e ey ive §MER0 . 3
i N accor cerick ssguens .| Sochwnopl 6tedtiens afe nadlly krice Bk seqaeaa:eoﬁ'

-P-SP- (e &ﬁrﬁ\ﬁﬁ% ijel:& ba%oqj m xed synthetic and genom c, m xed

synthetic an enom C 4nd cDNA ori gin prepared by anneal I ng
fragnents of synthetic, genom c or cDNA origin (as approprl ate), the

fragmeps @wrrgﬁnon@a&eﬁe@rlays AR mvérhﬁzﬁm'ﬁs DNf\eSeOypaEEred N

accor dance ndard techni ques.. Thus, It be envi saged that_the DNA
sequence ¥ %‘1’1@" Bhale ’é& tﬁ*@mdm% A0 yBeDt | dERfmy be

of genom;maspmﬂn.d):ttgl met\mﬂdl edé&iierswemye 5. L.P- Seuddder andPMuHy be
prepared syulidiedi&a dde ranedron Letters 22, 1981, pp. 1859-1869, or the
method described by Matthez et al., EMBO Journal 3, 1984, pp.

20 801~-805. According to the phosphoamidite method,
oligonucleotides are synthesized, e.g. in an automatic DNA
synthesizer, purified, annealed, ligated and cloned into the
yeast expression vector. It should be noted that the sequence
5'-P~SP-(LP),~PS~HP-3' need not be prepared in a single

25 operation, ‘but may be asgembled from two oY more
oligonucleotides prepared synthetically in this fashion.

One or more parts of the DNA sequence 5'~P-SP-(LP) ~PS~HP=3' may
also be of genomic or cDNA origin, for instance obtained by
preparing a genomic or cDNA library and screening for DNA
30 sequences coding for said parts (typically HP) by hybridization
using synthetic oligonucleotide probes in accordance with
standard techniques (cf. Sambrook, Fritsch and Maniatis,
Moleculayr Cloning: A Laboratory Manual, Cold Spring Harbor, New
York, 1989). In this case, a genomic or cDNA sequence encoding
35 a signal peptide may be jomed to a genomic or cDNA seguence

———
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The r & difi | t“ekf)reE%’?PonPQTE'ﬁ%ll c‘*&?r‘&f‘l??ga? i seq.uence 5' - P- P.16

SP—(LP)[ dk HP-3' my be any vector which is capabl 5%9
repli cat |h {oﬁéﬂeast organisns. In the vector, the pronot el ecér 4600281 (P
may bée any sequence which shows transcriptional activity in yeast

and may be der| ved from genes encodi ng 8orotel ns either honol ogous or
het erol ogous to yeast. The pronoter is preferably derived froma gene

: di |
The_ Sacohdidl) RuaHELA0GYSabA, YR e s CUATRET il cRUERE Tafp RS &0
correspoFftiiii"néf"ap|“G’|‘i’é-tféi1‘=‘§l pyothet haFeyeiar abcynehetiq oldaanuEladtidst s

ponbe. Eéamada&@tn&usbqbéﬁcers)m-eszs- ae) descHPbsd D, adebrdfisdanaith
- Russel | anngq( o BIO| Chem 258, 1983 pp. 143-149; Russell, Nature

301, 198¥ ‘er, Meth. ‘Enzynol. 101,1983, pp. 192-201;
Russel | et al. Bi oI Chem 258, 1983, pp. 2674-2682; Hitzeman et

J.
al, J e 5 %, 710] lﬁ?g}\@g@ﬁ.k
Bi oc her?]a F%Ingp mt%% DN%O 41}8:82 %19?3%3%2329‘} ber ja'n %EE:SWSS xed
Mol . App|syn@wé:tm 1an 98‘2@“%‘1‘)’-‘341 gixed synthetic and cDNA or mixe
9 Ttheblse@t&mﬁs: It afacaiprd a«ﬁpy th@!*laﬁa?é?m@(e &E&@é@i’i ce&agg.teﬁ&st ®f g
suitable ter or, e m nat ot _(c e n saki ,
3 HEREE, | drrbnge” of chid 4 373988; Lim  RRRTORIEREE Lt i S8 or
The recorﬁnmﬂnmpcessesponémn@r tof \tatH.oma/eparbs fufrttiu eurh:pmesem)a DNA
sequen sf‘é}flm t W | y Of
sequenggs Mfg yigst asnr%tc% %r‘i%e%@%@gth?gnﬁé‘é%%ﬁ@) ﬁ?“ hdf%rl I n of
repl i cat iR$h enMisagad &hqﬁayﬂw whcsﬁguﬁgéeaegep tnabtke neigral peptidee

Schi zo- € CHABOMEES-RIBHRusT P og&%épeﬁdelesrﬁ besl By dg&omsgbl,crﬁme :10
res_use O | nser

1985, pp. 5 130 eas ne roce

the sequ wé&ﬂ&%‘%r??%% -y ﬁPo(gp |1%Sdb?‘%yyé’§st

cont ai ni rqnﬁrﬁetiﬂa)xlw i on necessary for yeast replication, are wel I known
to persons skilled in the art (cf., for instance, Sanbrook, Fritsch and
Maniatis, op.cit.). It wll be under stood that the vector may be constructed
ei t her %yﬂfe reecomlzprant gexp s bamsteakar aannyingdheesequence skitRnce

and subsewe{uaﬁ Y, ~pgseypling hagmﬁéawt vetitd 2 SHiERD! esexpapasian yector,

?r by se%ri/gr nl nserti n% fragments_contain geneti c 1 nfor rrat i on

or the i | dheXCa5ts RUTAE §MGe p?‘bnﬁ’i‘%r‘@@gBEmcéﬁhﬁ HRE QMR

sequence,sé:heathder(pgequmaye 15e Ddfiycodpmn f ereduendect ewnliepousshows

pol ypept 'f@nggi&\fgnﬂ ct%g}lt(y' in yeast and may be derived from genes

' 20 encoding proteins either homologous or heterologous to yeast.
The promoter is preferably derived from a gene encoding a
protein homologous to yeast. Examples of suitable promoters are
the Saccharomvces cerevisiae MFal, TPI, ADH I, ADH II or PGK
promoters, or corresponding promoters from other yeast species,

25 e.g. Schizosaccharomyces pombe. Examples of suitable promoters
are described by, for instance, Russell and Hall, J. Biol.
Chem. 258, 1983, pp. 143-149; Russell, Nature 301, 1983, pp.
. 167-169; Ammerer, Meth, FEnzymol. 101, 1983, pp. 192=201;
Russell et al., J. Biol. Chem. 258, 1983, pp. 2674-2682;

30 Hitzeman et al, J, Biol. Chem, 225, 1980, pp. 12073-12080;

' Kawasaki and Fraenkel, Biochem. Biophys, Res. Comm, 108, 1982,

and T. Alber and G. Kawasaki, J. Mol. Appl. Genet. 1, 1982, pp.
- 419-434.,

———
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The yBZaEHAB §9Gyaht s t CARRT BRTENES i t15t#6 408t % of the invention may 'be any
sui t abl rgani sm which, on cultivation, pro- duces |ar ts of
the het é%g@g‘ﬁg pol ypeptide in question, Exanples of sui t ZEAT &6’3@“
organlsms may be strains of Saccharonyces, such as Saccharonyces

cerevisiae, Sac- charonyges Kl uyver , or Sacchar onyces uyar um
Schi zoaacchar onyces, such as SchizoSaccharontes ponbe Kl uyverorryces

Fuch 2c, ShsUERAINERR LAELAdeod AN Rnoliaa 3o B4 QibAnty Rlnidia. ©
yeast celtpsanﬂ‘}i'ﬁéble teminatcms te}m)e thl?eTPéf tembua‘ggr pt@f 0|dl‘ adtlber
formati ogngf &l | RuGA=RY, r.ﬁﬂg{@: g%ﬁd;gn, b%ng;rm. ﬂneigkﬁ‘o%m{mﬂ;u Jhe

medi um u%ﬁd to cul tjvate ? S nay be any ¢onventional nedi um 'suit abl e
for growR§ YERET &¥Fani nf@¥secret ed heterol ogous protein, a -
significant proportion of V\:hl ch will be prevent in the nmediumin correctly

pr 0C€S$Q‘h§°@&c£ﬁ¥1}?§¥l %Q;[ofaorﬂéélfo QE“ (;RQ’ O&ﬁ%& R”aéuﬂ{rﬂéiec'ur es
i ncluding separating the ye s from cen i fu Il on or
filtrati GRPPFIESSR d?N‘F\gs‘E@éem%témmksztberrﬁﬁﬁ§ﬁFs nepd et ant

or filt r%ﬁslt)( NEByRdMp Dées aoQaHuc}ﬁ SenERE: URY-aU ldiat asﬁobhﬁ‘éﬁﬂd By
purificatio ﬁ chromat 0 ggl C pigcedgres on
exchange Eﬁ’ﬂc}ﬁ&t{&é’&ﬁﬁ?esa Pn:h'%/ S‘&r hyePbicehion; k'%h

DESCRI PTtn@y OCR1&bE CBMpEiNES a Theelientmtlieonmaskent hetgdesthe babng_zd-he

follo ) - ef.e C i d n |
and 100 SRSt 18 an€ i ReBRBANSR pl A1RTRUALEL ) (b,
shows t hé-QDNA9§§unbe 1251381 wad thei yeasti HRgéqgenee of the EcoRI - Xbal

insert in pLaC257 (SEQ I D No: 2); Fig. 3A and 3B schematically show the

const r ucly o 9f, RLASTL R53

Cg.o msert the sequence 5'-pP-8P-(LP) ~PS-HP-
3' into a suitable yeast vector containing the.  information
necessary for yeast replication, are well known to persons

15 skilled in the art (cf., for instance, Sambrook, Fritsch and
Maniatis, .g_g_,_g;j;_) . It will be understood that the vector may
be constructed ejther by first preparing a DNA cpnsﬁmct
containing the entire sequence and subsequently inserting this
fragment into a suitable expression vector, or by sequentially

20 inserting DNA fragments containing genetic information for the
individual elements (such as the promoter sequence, the signal
sequence, the leader sequence, or DNA coding for the
heterologous polypeptide) followed by ligation. |

The yeast organism transformed with the vector of the invention
25 may be any suitable yeast organism which, on cultivation, pro-
duces large amounts of . the heterologous polypeptide in
question, Examples of suitable yeast organisms may be strains

of Saccharomyces, such as Saccharomyces ceraevisise, Sac-
charom veri, or Saccharomyces  uvarum,
30 Schizosace myces, such as Schizosaccharomyvces pombe,
Kluﬂ' eromyces, such as Kluyveromvces lactis, Yarrowia, such as
Yarrowia lipolytica, or Hansenula, such as Hansenula
polymorpha., The transformatien of the yeast cells may for

This Sheet Has Been Replaced .
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Fig. #sHRws%ndltla LBUeRBEMRE abfS 242 F% B aci d sequence of thé-18

EcoRI - Xbal fragnent of pAPRScl, wherein the protein sequence_shown in
italics, MOMWEA fromthe random expression cloned DNA frEBGRRIP4PREY | D
No::4); Fig. 5 schematically shows the construction of plasm d pLaC263;
Fig. 6 shows the DNA sequence and deri éﬁd am no aci d sequence of the
EcoRI - Xbal fragnent of pLaC263 (SEQ |ID"NQ 6); Fig. 7A and 7B

show t he % e yybdesdaved,,ang ' e‘#!ﬁ%‘ Qf N @S

factor pa vvaiﬁ‘lg%hir%% or %d) ?Xclr%%‘?tn% séna |veecsl%‘na nggtﬂi deu?%EQ | D
No: 8) FExansSformatison hin DRAmaRReR ROV ReR188<d ani no acid sequence of
the spx3 signal peptide and 212 | eader peptide (shown in WO 89/02463)

N-t er m nal I{ fuged to the TFPI_ sequence in pl.asm d pYES-212 TFPI ﬁgl 1?1_7Q
(SEQ | D NERE gpediug; yeed g idt hvatepliRes SfddFc daynfeqanyvEan¥Arhd 88t d
sequence wédile YARXsbgnalfopepgraieland yahdtl eatiguanpens i date t searatibiy

fused t ' ] y. O hel) ;

and. Fi 5. h8EeRotoastg BRee L, T B3Ghted ki e dpCtRIGH WS B CRE D v g

PYES- 212TPeeent 1 49 akhepyediyerHn 16erresdly wcmméi 8ATs RAY nBF

:, I utst : ﬁt ?dcbﬁei‘éfa fﬁbﬁ%é%{\@%ﬁiﬂ?'ﬁ%ﬁlddﬂv‘élaxt&mailoEabgga&rfwinbmhdﬁdgm 0

Im e_Sscope, Q I nve 1 on .as .Cl al . m n

mat eri al sseﬁ?gatéwﬂr RiYTREDIC 'sd§r°@oﬁgﬁi’hed§i§€ qen%&%gggéﬁg'nggs

for replifhltvationyeprecdpdtaténgi ther prhtefnaceousi sompon@Agsgoficthe t he

Schi zogac paLbe ot i p i asesgene, (LPOT .

el cot a0y SUBEPRMERRL, WDC 11 LRRLe D" B DO TN TRE1ES " (¢ hmitntum

appl i cat i SR:RBate71 189llovwed asiyd purification by a variety of
chromatographic procedures, e.g. ion exchange ch:omatography.

affinity chromatography, or the lika.

BRIEF DESCRIPTION OF THE DRAWINGS

15 The invention is further described in the following examples
with reference to the appended drawings wherein :

Fig. 1A and 1B schematically show the construction of plasmid
pLacC257;

Fig. 2 shows the DNA sequence and derived amino acid sequence
20 of the EcoRI~Xbal insert in pLac257 (SEQ ID No:2):

Fig. 3A and 3B schematically show the construction of plasmid
pLac242apr;

- Fig. 4 shows the DNA sequence and derived amino acid sequence
of the EcoRI-Xbal ffagmerit of pAPRScl, wherein the protein

25 sequence shown in italics is derived from the random expressjion
cloned DNA fragment (SEQ ID No:4);

Fig. 5 schematically shows the construction of plasmid pLaC263;

Fig. 6 shows the DNA sequence and derived amino acid seguence
of the EcoRI-Xbal fragment of p_Laczsz (SEQ ID Noié6);

—
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cont ai n2| rﬁ%a t’ﬁ% F%)T18 ene s PRURAITP abl &% %ﬁ‘ﬁa‘%d@%om ted E. coli straifr!PATCC
39685) piasm ds furthernore contain the S. cerev

phospha‘fqu;!\' rase pronoter and termnator (P[err]and Wﬁ?gk&?ﬁey are
identical to pHT742 (M Egel- Mtani et al., Gene 73, 1988, pp. 113-120)
(see fig. 1) except for the region defjyned by the Sph-Xbal restriction
sites enconpassing t he Plerr] an the codi ng regi on for

12 signplg | efflenhBr 099 Ghow h@néJRﬁﬁapLsa ﬁ%eu%dp[ﬁfﬂvﬁ‘%ﬁml 8e14-

o oen s o S@mﬁwue”%uw%t Enipahvay anndbear, | (F5p0)

const r ucincludbnd . i¥e nattvdadidmdll pasiidet | (FEGIX® NwB)oeen eI i mnated by
Sphl cl eavage, renovel of single stranded tails and religation.

Furthernore, DNA sequences, upstreamto and without any inpact on the

pr onot erqu\oa\ﬁaA =hows ettwmmﬁmmeemdumgdt peineeacifioBeguetcsy

addi t i gy ef | I er t & uCipon
bled Sf‘ﬁé_i Dt land 12150 ag Bl papRIREC Y sﬁQ% Hok

present on nment es| n used
in pl asrﬁ%’so%ﬁ?%bdﬁ BEERinaLHY ﬁP§e rGﬁ’Dtté‘re fl%%ﬂ‘i‘?ﬁ\c?s |E&F5&P§d by
the addigYEs=212 aTFRI1Ié1+D1Tde PAEGNID Newx0); Finally a nunber of
synthetic DNA fragnments have been enployed all of which were synthesized on
an autonmatic DNA synt hesizer (Applied Biosystenms nodel 380A) using
phosphorBid di 8% =hews sthe DRNAI samuencs and, dsriviedh amingageids sgquence

Beaucagepfingh M %p@éi’éﬁﬂ eﬂéi%féL)andT‘%tﬂza'i%%%% gleﬁi:ti%sn-%&mi%&iir869)
The oh g ucée tides qpurl @ﬁé %/ a

el ect pﬁ'b?% %nﬁlé? ggﬁétlﬁ' "lﬁ?ndh‘l s?qi,di RYEG VR EEPLAGL-117Q
conpl ene(8EQ YIDaR6S19] ; SaRd DNA single strands these were kinased by T4
pol ynucl eoti de ki nase and ATP. Al'l other nethods and materials used are

common state of the art know edge (J. Sanbrook et al., Mdlecular Coning, A
Labor at ofit Man®ial ghGekd Spskrfctibohor mapbor afor plRemidE CpNBSSAN,i n@PHar bor ,

N.Y. 1989) 20rpEX8iRh €78; pyES-212TFPI161~117Q and pPYES-yXTFPI161~117Q.

The invention is further illustrated in the following examples
15 which are not in any way intended to limit the scope of the
invention as claimed.

EXAMPLES

lilasmg,' ds and DNA materials

All expression plasmide contain 2u DNA secquences for
20 replication in yeast and use either the S. cerevisiae URA3 gene

or the Schizosaccharomvces pambe triose phosphate isomerase

gene (POT) as selectable markers in yeast. POT plasmids are
described in EP patent application No. 171 142. A plasmid
containing the POT-gene is available from a deposited E, coli
25 strain (ATCC 39685). The POT plasmids furthermore contain the
S. gerevisiae triose phosphate isomerase promoter and
terminator (P;,and T,,). They are identical to pMT742 (M. Egel~
Mitani et al., Gene 73, 1988, pp. 113-120) (see fig. 1) except
for the region defined by the Sph~Xbal restriction sites
30 encompassing the P, and the c¢oding reglon for

—
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2 FEB ’96 11:19 .
The rmdlfled nouse sal |(\:/0§’r3y PngrFi/ Tgse §4sgﬁﬁl42p‘;é@p??de (IVBAS[err]) (descrﬁ’l?@d

i n WO 89/ 0246@%’°of the expression cassette of plasmd pLSC6315D3 (descri bed
in Exanp|¥OP5HROBO 92/ 11378) which contains a DNA sequence FSADEI4/U#8l he

i nsulin precursor M3 (B(1-29)-Al a-Al a-Lys-A(1-21)) was repl aced
with the YAP3 signal peptide in the foI W ng steps: A construct for easy
exchange of signal peptldes was nade. ough site-directed nutagenesis an

pLACIo6o (g A ET oY B °{5§ﬁ?@fe A S o Rt R

mut ageni c thq@rrqmmzcemmat@r ATI'E({;T GCCATGGTATTTCAGAAGG (SEQ | D No: 14)
where bold letters indicate nutations and the underli ned sequence i ndi cat es
the initiation codon. The resulting plasmd was terne

pLaC196[ erf® Rsp7888 beanppedified wifh regpess: | Betgéq’é%‘ﬁ‘é%“ﬁ?’ fownd &t on
covering tgMriamct balybeineopdsicrgrad naamdeaaad dmuqxamn deogk.t mn

ﬁéf’k?sf'esﬁn%iﬁ?te?'a@ﬁehes%rﬁiﬁ[@iow 52, beBedth FEMERERR 5y D

NOR2521: leavagen/A CeRovEl @5C ADBLET shkanded AeilAand religati@G CAT

AT TAC Al il SRSy preep, o ik Vi, sy DERIE2.

CGT GTC TRP TdberTeremeter,scepve been remoyedo: by) Ba¥pit rexenyclppse
pl asm d wasrdstmentt pESTESROSRY sediftion 1bf an Sphl restrictien site

10 linker. This promeoter construction present on a 373 bp 8phI-
EcoRI fragment is designated P,,, and when used in plasmids
already described this promoter modification is indicated by
the addition of a § to the plasmid nams. |

Finally a number of synthetic DNA fragments have been einployed
15 all of which were synthesized on an automatic DNA synthesizer
(Applied Biosystems model 380A) using phosphoramidite chemistry
and commerc¢ially available reagents (S.L. Beaucage and M.H.
Caruthers (1981) Tetrahedron Letters 22, 1859-1869). The
oligonucleotides were purified by polyacrylamide gel
20 electrophoresis under denaturing conditions. Prior to annealing
complementary pairs of such DNA single strands these were
kinased by T4 polynucleotide kinase and ATP. |
All other methods and materials used are common state of the
art Knowledge (J. Sambrook et al., Molecular Cloning, A
25 Laboratory Manual, Cold Spring Harbor Laboratory Preés) Cold
Spring Harbor, N.Y. 1989).

Example 1

The modified mouse salivary amylase signal peptide (MSA3,,)

(described in WO 89/02463) of the expression cassette of
30 plasmid pLSC6315D3 (described in Example 3 of WO 92/11378)

rmioh mantaina = NNA sacuence coding for the insulin precursor
—
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The Sp%ﬁ F%?sp?ﬁB 111’139%9?&0”@55196464%%7@82%% ligated with Sphl-M P cut
pLSC63153R plasm d and a synthetic stretch of DNA encoding tl}w&@ﬁl gnal
pepti deWO 95/0208\p_sp| : 5' - GT ACC AAA ATA ATG AAA CTG AAA AEF

14 ¢ TCT GCG GTC CTIT TCG TCA CTC TTT GCA TCT CAG

CTT GGC CAA CCA ATA GAC A (SEQIDNo.f37) YAP-sp2: 5'-CG CGI GIC TAT
TGG TTG GCC AAG GAC CTG AGA TGC AAA GAG TGA CGA AAG GAC CGC AGA

{eoul 1 iR AB(Ra20 SarMaCRE Aln AR [T wpe SFLBRRL Y cH® aaske

MBA3 si gadnpdppepsidas il:le&her @pﬂ-&e@dngystnnsm% si gnal peptide (see Fig.
2). Yeast transformation; S. cerayisiae stral n MI663 (E2-7B XEl11-36 ala,

err]tpi/[err]t 4- 3/ pep 4-3 t he rain 63 was de sited
|[n t]heIO Lt ] p%% Eﬁﬁ e, ?(’F@g?’(b%?ng ﬁ‘d‘ 7 PP eWaPn“& 'ect i-on
with fil mngo\AQh%ﬁ.ﬂ:éSa&rendemmqm&m aiepsgﬂusnamberwﬂsl\zhﬂMum

gr own P X1, ° v t 1%
| act atgljgggahr((l)%ép Ltgt%esaj‘r%f{“af%’ ’@gla%lg%%td%f"o @{ %c%aes@ﬁdac?f\:/e?ﬁd by0
centri fu@&t/lo(%ﬂwasﬁim wis)h 1y nithef deunklke poduwarr ﬂm@m@daﬁﬁé&'ﬂ-égus’pended

in 10 M rRfeadetld! Pr3mexONoR4¥4ng 1.2 Msorbitol, 25 mM NaEDTA pH = 8.0 and
6.7 nmg/m dithiotreitol. The suspension was i ncubat ed at 30[err]C for 15

m nutes, centrifuged and the cells resuspended in 10 M of a solution

cont ai ni ng 13 2-APETGECTECCATEST AT MEEAGRAGOTASER IMewdidm citrate, pH O
5.8, and 2. ng Novozynierr]234. The suspension was incubated at 30[err]C
for 30 mnutes, the cells collected by centrifugation, washed in 10 m of
1.2 M sombiemsl Heddlolstterscandicate) atmtions 1endiv thel [enderlinediy

Tri's HY sefiishon Hrc(dWdi eHipdmiialieaRiogae) pH = 7.5) and resuspended

in 2 mM of CAS. For transfornation, CAS- suspended cells was m xed
with approx. 0.1 [err]g of plasmd pLaC257 and left at roomtenperature for
15 m nut @he Fremuldfing Qhapulidetiayl teemed pLaCl96§-Asp7l8 (see Fig. 1).

The nuclectide sequence of the region covering the junction
between signal peptide and leader peptide of the expression
cassette in pPLSC6315D3 was modified, by replacing the Apal-

15 HgiAI restriction fragment with a synthetic DNA stretch, NOR
2521/2522:

NOR2521: 5'-CAA CCA ATA GAC ACG CGT AAA GAA GGC CTA
CAG CAT GAT TAC GAT ACA GAG ATC TTG GAG (SEQ
ID No:15)

20 NOR2522: $5'=C CAA GAT CTC TGT ATC GTA ATC ATG CTG TAG
GCC TTC TTT ACG CCT GTC TAT TGG TTG GGC C (SEQ
ID No:l§6)

The resulting plasmid was termed pLSC6315D3R (see Fig. 1).

The SphI—Aspns fragment of pLaCl968-Asp718 was ligated with
25 Sph1-Mlul cut pLSC6315D3R plasmid and a synthetic stretch of
. DNA encoding the YAP3 signal peptide:

YAP-spl: 5'=GT ACC AAA-ATA ATG AAA CTG AAA ACT GTA AGA

———— .
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gl ycol €216868,"980 1N%C§°FEr (PRTENTS drr45aé# [48r#3 8810 nM Tris HA, pH = F.28)
was added and the m xture left for a further 30 m nutes at room

t enrper atWOMS/OTW? m xt ure was centrifuged and the pell et reé’&‘gﬂgf?d@ﬂzalln 0.1
m of SOS (1.2 Msorbitol, 33%v/v YPD, 6.7 mM CaCl [err], 14
[err]g/mM |eucine) and incubat ed at SOQEH]C for 2 hours. The suspensi on
was then centrifuged and the pellet restspended in 0.5 mM of 1.2 M

sorbitol. Then, 6 m of to C S , Met hods
in Yeast GCenetics, §€% ﬁg'acHg&h‘oﬁ'cgagg‘\gaFgg]ya{r'%gg%@gon?al ning 1.2 M
sorbitol plus 2. 5%19&’1)(: ATTSHCE CPBE 83 ATdcGAGNd t IEEQUEPeNSF 3A) poured on
top of plates containing the sanme agar-solidified, sorbitol containing

medi um Transformant col oni es were picked after days. at 30[ ]
rei sol ated a¥dPuspa:t 8'sEar €GTi GTF T2 'EI?QEe%TG&%Ct%s‘?%?rﬁ?ﬁ %éé '&b(f ect ed

for further characterdgzatdam. TeaAFeAEARS! GAT CECARCASTCE FARTG63
transfogned with pla 7 1%,y t extract,
2% pept%ns (from Di fﬁf&gﬁ% ’ﬁég'scqr&nw I ucorsrggbﬁm't% fébt g’rﬁcul ture of
the strain was shaken at 30[err]C to an optical density at 650 nm of 24.

Af ter Ce“fﬂéfU%EhQ'Eﬁﬁe ' D?Lél@fsﬁ sobabefrialMf662drlilsts  of

transfornmed with plasm and .cul. Itlured gg dgscrébed abo% #
used for BESSHHH? %onl’bfw%%h (H“’o#%%sllﬁ Reptefa, 88f. PeER| HEPLHRC

were det ey tiggl YAPRCAiyndD paptide uermia.ag)s. by the nmethod of Snel,
Dangaard and Mol | erup, Chromatographia 24, 1987, pp. 329 332 The resul ts
are shown bel ow. pl asm d yield

pSLC63. 1508agvc3ingfdymation: B0geravisiae smwﬁ(ﬂszﬁ'?B XE11l-36 120%
Exanpl 80230, AtpisAtpi, pep 4-3/pep 4-~3) (the yeast strain MT663 was
deposited in the Deutsche Sammlung von Mikroorganismen und
Zellkulturen in connection with f£iling WO 92/11378 and was
given the deposit number DSM 6278) was grown on YPGaL (1% Bacto
yeast extraét, 2% Bacto pepteone, 2% galactose, 1% lactate) to
15 an 0.D. at 600 nm of 0.6.

100 ml of culture was harvested by centrifugation, washed with
10 ml of water, recentrifugated and resuspended in 10 ml of a
solution containing 1.2 M sorbitol, 25 mM Na,EDTA pH = 8.0 and
6.7 mg/ml dithiotreitol. The suspension was incubated at 30°C

20 for 15 minutes, centrifuged and the cells resuspended in 10 ml
of a solution containing 1.2 M sorbitol, 10 mM Na,EDTA, 0.1 M
sodium citrate, pH 0 5.8, and 2 mg Novozym®234. The suspension
was incubated at 30°C for 30 minutes, the cells collected by
centrifugation, washed in 10 ml of 1.2 M sorbitol and 10 ml of

25 CAS (1.2 M sorbitol, 10 mM CaCl,, 10 mM Tris HCl (Tris =
Tris(hydroxymethyl)aminomethane) pH = 7.5) and resuspended in
2 ml of CAS. For transformation, 1 ml of CAS-suspended cells
was mixed with approx. 0.1 pg of plasmid placC257 and left at
room temperature for 15 minutes. 1 ml of (20% polyethylene'

30 glycol 4000, 20 mM CaCl,, 10 mM CaCl,, 10 mM Tris HCl, pH = 7.5)
was added and the mixture left for a further 30 minutes at room
temperature. The mnmixture was centrifuged and the pellet
resuspended in 0.1 ml of S08 (1.2 M sorbitol, 33% v/v YPD, 6.7

as Been Replaced
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Pl asni & EBCES15056%RasCHRbdiFTEYSi h #10 44t4%%2 B8irst, the MBA3 signal P23
peptide was replaced by the spx3 signal peptide by eXChang'f@r/bi@«@(ﬁbi Apal
fragnentVWQ? 2057 anal ogous fragnent

16 * from pLaC22spx3 (cf. WO 89/02463). Fromthe resulting plasnd

pSLC63. 15spx3, a 302bp EcoR -Ddel fragnmnt was isolated and fused to the
204 bp Ncol - Xbal fragment of pKFN1003 ( 90/ 10075) containing the DNA

' 03/ 8600
Seauense BROGHEDS 9Pl YA, 1 G%geac@?.ge&heuua%ar aBNAo * HORa ig : :ngsﬁe
GGC GAC CPREEERSPENBLON)Was THRED Q8N qﬂdagamdd t%nggggtAﬁPs?x pehg |
was cl eaved ¢.Bhol 3£ ﬂﬁ@MsabﬁbytaLedwaEﬂ,applmleobﬁ tap omalg ¢theal

5' CGoverhgig fr{ggngg ol ated f ] Y2 |ndui@63,
accor di ng®?8*tRe Yes n |n ' 92 H r: i
f er ment &t Spriog Igleaborsbamrama W)daﬂpneélwt‘%% a%ﬂ@&% RBU&Em e

1.  Frompt | hknga b AP anld eRef 808PEAHS] Bﬁrmlfewgmftmmlca'smd
SAPR- Scl %E?g B2 gzh%“‘nﬁ%od eSrri bed. |00, 93

92/ 113.78
| eader thE §E&&eﬁ9€t6 NHRE 9 §a§‘ﬁ/€ﬂa?n5?£§dgﬁ"e t't:‘%]e sc?{rig%m ng.
The spx3 aegi@m.pepti de of pAPR-Scl was replaced by the YAP3 signal peptide
by fusing the Sphl-Styl fragment from pLaC2S57 with the 300 bp Nnhel - Xbal
fragnent of pAPR-Scl via the synthetic |inker DNA MH1338/ 1339 (see Ficg. 5):
MH 1338: FrafEfo@p@ntAAcolaonies Aerd TRiokedcatter  SBQ days abpo
MH 133%q ?ei%ﬁ%@@dTgﬁdT-ﬁzegAéoT;{a%ﬂ-&&- T&fﬁréaSEQrL@ tgﬁ&&é\fb%nt

The resul ting asm termed pLaC263  (see F % T
was selected for further characterization.

Fermentation: Yeast strain MT663 transformed with plasmid
plac257 was grown on YPD medium (1% yeast extract, 2% peptone
(from Difco Laboratories), and 3% glucose). A 1 liter culture
]J5 of the strain was shaken at 30°C to an optical density at 650
nm of 24. After centrifugation the supernatant was isolated.

MT663 cells transformed with plasmid pLSC6315D3 and cultured as
described above were used for a comparison of ylelds of MI3
insulin precursor. Yields of MI3 were determined directly on
20 culture supernatants by the method of Snel, Damgaard and

Mollerup, Chromatographia 24, 1987, pp. 3295-332. The results
are shown below.

plasmid MI3 yleld
pSLC63.15D3 (Msa3y,) 100%
25 pLaC257 (YAP3) 120%

Example 2
Plasmid pLSC6315D3 was modified in two steps. Pirst, the MSA3

gignal peptide was replaced by the spx3 signal peptide by
exchanging the Sphl~Apal fragment with the analogous fragment

Thlxs Sheet Has Been RTlaced




sequer?geFEaBnélg%eH:vagd aC%Pn'oP%T&NEIS éeqﬁfgn‘z:ae‘%fz@t??e EcoRl - Xbal fragm&*ntp'%‘]1

pLaC263 appears fromFig. 6. 1
pl asm d woQ 95/0268rotinin yield pPAPR- Scl ( SpX3[ errrci'r)mmdmhzs 100%
pLaC263 136% Exanple 3 A synthetic gene coding for human

TFPI, the DNA sequence of which was deriyved fromthe published sequence of
a cDNA coding for human tissue factor palténway i nhibitor (TFPI) (Win et al.,

J. Biol. Ch 263 (1988) 6001-600 d t ep-\W. |\ Qnl f
synthet| c FEsw PLAPSAZFPRIERTs Nous /s Sl R theryesiatiiRG madseld U
contai ned pBLE692858pxa,pa r3qiyy BabRlrBdeli Fwiagments apmenisolahed gade
had 26 l,| ent | ' ti | | t d
Lo the coniupaly EBngERe’ (p e BE ! hubloRBal | EPAGHERE of D EFNIRDL O e ©
The DNA se§0£a8875) cratoining the | DNA ARAMANGH ERGRANE ARERINRAY VAt b

aci d sequegeatbrlemannkell piR; enbrEID1y 31600 BeeNFEGY. 3Y (SEQ I D No: 8).
Thi s DNA seQuence was subsequently truncated to code for a TFPI vari ant
conposed of the first 161 ami no acids. A non- glycosylated variant,

TFPI [ err] - 117®OoR2101i £h-T ACA\ETE &dbn (BRQ A NDEZ Mds repl aced by CAA
coding for G n was constructed by site-directed nutagenesis in a nanner
known per se using synthetic oli %onucl eoti des. The DNA sequence encodi ng

TEPI[err]- 11M9RRIRG: 5 br@AR By QA% Gy (BER 10 N2M- | eader sequence
212spx3 (cf. WD 89/02463), see Fig. 8A. This construction was inserted into

the plasm d pP-212TFP] 161-117 based vector of,the POT-type (G

Kawasaki a fe_regylting %ﬁ%%ﬁén,%‘?%ﬁ,‘%f ?s;&_? g;‘ig). 3§'Awf?ls[l) Ghpaved

Sphl - Xbal wiaxgnatitaXpndepnosphdiel actmetl rand egppbiédr in cloning of random

212spx3-4£Rl, e ' ed-a clﬁ{be] )0 | asid \%Eﬁfel

derived }dr:gm gﬁg oc%erjﬁig”& ﬁ?ﬁ%ﬁ a%FeB?@t ra a}eene S%Q&?org'pﬁ‘:gg%\%" Cr.

Fig. 8). TisteraimsMI663pnasicerdipgr o stheedescription in WO 92/11378.
Transformation and fermentation of yeast strain MT663 was
carried out as described in Example 1. '

From the resulting library yeast transformants harbouring the
15 plasmid pAPR-Scl (prepared by the method described in WO
92/11378) containing a leader the sequence of which is given in
Fig. 4, was selected by screening. The spx3 signal peptide of
PAPR-Scl was replaced by the YAP3 signal peptidé by fusing the
Sphl-8tyl fragment from pLaC257 with the 300 bp Nhel=Xbal
20 fragment of pAPR-Scl via the synthetic linker DNA MH1338/1339
~ (see Fig. 5):

MH 1338: 5!'~CTT GGC CAA CCA TCG AAA TTG AAA CCA G (BEQ ID
No:21)

_ ME 1339: 5'«=CT AGC TGG TTT CAA TTIT CGA TGG TTG GC (SEQ ID
25 No:22)

The resulting plasmid was termed plaC263 (see Fig. 5) . The DNA
sequence and derived amino acid sequence of the EcoRI-Xbal
fragment of plLaC263 appears’ from Fig. 6.
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18 for F&EPi BrithiZt n (X PATENE Veddt 40329 &Re for plasmid sel ectiBrSin
ura3 strains, the [err]-lactamase gene for selection in E. coli, the

Col El oriwbmsmLeseepl i cation for replication in E. coli, the PCX/IRKMN0BIf of
recévery of single-stranded DNA plasm d from superinfected E. coli strains,
and the yeast CYQ transcriptional term npator. The Sphl-Xbal fragnent was
cloned into pYES 2.0 in front of the cyd? terminator. The resulting plasmd
PYES- 212TFPI 161- 117Q (cf. Fig. 9). was cl eaved wi th Ptlgh and EcoRl to

remove the coding region f &8 &muse saPPFREFNdRy ¥4€ddsi gnal pepti de

whi ch was replaced by a doubl e- stranded synthetic oligonucl eoti de sequence
coding for the YAP3 si ptide; VHJ 5" AAT TCA AAC TAA AAA
ATG AAG CTT AAA ACT é%ﬁqkﬁﬁﬁT&gggﬁ?%ﬂt:CTT Tééi%CA CTC TTT CCA TCG CAG
GTC CTA GGT CAA CCA GIC A (SEQ I D No: 23) MH) 1132 5'CTG GIT GAC CTA
GGA CCT GCG ATG CAAfwﬁ;#é?ggKISAAA GGA CCG CAGaREC TTA CAG TTT TAA GCT TCA
TTT TTT AGT TTG (SEQ | . 24) resulting in plasmd pYES-ykTFPI 161-117Q
(cf. Fig. 8B and Fig. 9). Plasmds pYES-212TFPI 161-117Q and

PYES- yk TFRik&ip1é 748 were transforned into the haploid yeast.strain YNG318
(MATa ura3-52 Leu2-[err]2 pep4-[err]l his4-539 [cir+]. Plasm d sel ection
was for ura+ cells. Reisolated transformants were grown in 50 m of

synt het i & Zospnthetisdigens asding uferi hun®c- TFRY, f dhed IEY sseguanser PEC.
After measpidy was | adeipdd Verkdltald ]ﬁublti%e%ulsba]h%c\lé%% aeebiaf @Badngnd

LR g G b RN TR

Thronb, ResT. BiolldBhenpp 2638915489) sodhesonan, ands Pridparess byestbprwise
super nat ant fohf A" 5} 'Yrhettd 2eBbRIcRh 8"k idE £ ke B kil B+ L1

10 The resulting gene was contained on a 928 base pair (bp) Sall

restriction fragment. The gene had 26 silent nucleotide

substitutions in degenerate codons as compared to the cDNA

rasulting in fourteen unigue restriction endonuclease sites.

The DNA sequence of the 928 bp Sall fragment and the

15 corresponding amino acid sequence of human TFPI (pre-form) is

shown in Fig. 7 (SEQ ID No:8).

This DNA sequence was subseguently truncated to code for a TFPI
variant composed of the first 161 amino acids, A non-
glycosylated variant, TFPI,,,~-117Gln in which the AAT-codon for

20 Asnll17 was replaced by CAA coding for Gln was constructed by
site-directed mutagenesis in a manner Xnown per se using
synthetic oligonucleotides. The DNA sequence encoding TFPI, ,“
117Gln was preceded by the synthetic signal-leader s=seguence
2128px3 (cf. WO 89/02463), see Fig. 82, This conetruction was

25 inserted into the plasmid pP-212TFPI161~117Q (based on a vector
of the POT-type (G. Kawasaki and L. Bell, US patent 4,931,373),
cf. Fig. 8). '

A 1.1 Xb Sphi-Xbal fragment containing the coding region for
2125px34TFPI,qM-117Gln was isoclated and cloned into the plasmid
30 pYES21 derived from the commercially available (Strataéene)
vector pYES2.0 (cf. Fig. 8); This plasmid contains 2u segquence
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19 c'on%aFlE}ran r‘i:’grs thHé 21 oeR il |T§'grsy anfﬁ é’ge"zsi?%ﬁgl sequence) was 0. 65 P.26
Wm[err]OD. The rrean activity nmeasured for supernatants fromg}{gilo&il
cont ai ni N0 #5/82059 d pYES- ykTFPI 161- 117Q was 1.00 U n [err] ODF

20 : SEQUENCE, LI STING (1) GENERAL _

| NFORVATI ON: " 1) APPLI CANT: (A) NAME: Novo Nordisk A'S

(B) STREET: Navo Alle (O d T8 Bagsvaerd (E) COUNTRY:

Denmar k POSTA ZIP): 2880 L . 145
4444 8888 for replw%F&OWELlErAX@aS‘(MS 1?&4@’%*‘2%"6 URA3  ggne Fq;g w
| NVENTI ON'geA dlaMA oFo i nued 3 Botoetimg, tiee WRGiaede gene for selrghion

Elb\l) ! ?\/EB}JI\U%%?%S%S% 5&? q?%%l orifi¥ E%ﬁ#&ggﬁ[ﬁﬂm T ation in

tiDbl
(O ODERA'EAE&STEMMPGB/ REigin for recove{x[)) SO PARGR e BA gﬁﬁ Base

#1.0, Ves ﬂa%dﬁ@pegmfémT FORrSER: | Cahl) the yeast C¥G1
SEQUENCE

TYPE: nucl t1°’981 tem?@a% _}g?%gb%s eqrﬁ)saﬂ{ was %}oned (t)
TOPALGGY: inwams 2.0 ijn MEERILEL TERE: QYDA termin@Edoy), Wcmmum NO

(1) ANTIS SRR ¥¥es-2127FPT261-1170 (cf. Fig. 9) wae cleaved with
PFIMI and EcoRI to remove the coding regien for the mouse
10 salivary amylase signal peptide which was replaced by a double-
stranded synthetic oligonucleotide sequence coding for the YAP3

signal peptide:

MHJ 1131 . S5'AAT TCA AAC TAA AAA ATG AAG CTT AAA ACT GTA AGA
TCT GCG GTC CTT TCE TCA CTC TTT GCA TCG CAG GTC CTA GGT CAA CCA
15 GTC A (SEQ ID No:23)

MHJ 1132 5'CTG GTT GAC CTA GGA CCT GCG ATG CAA AGA GTG ACG
AAA GGA CCG CAG ATC TTA CAG TTT TAA GCT TCA TTT TTT AGT TTG
(SEQ ID No:24)

resulting in plasmid pYES-ykTFPI161-117Q (¢f. Fig. 8B and Fig.
20 9).

Plasmids pYES=-212TFPl161-117Q and pYES-yKTFPI161-117Q were
traneformed into the haploid yeast strain ¥YNG318 (MATa ural-52
leu2-~42 pep4~41 his4-539 [¢ir+1. Plasmid selection was for Ura+
cella. Reisolated <transformants were grown in 50 ml of
25 synthetic complete medium lacking uracil) (SC-ura) for 3 days at
30°C. After measuring cell density (OD,,), the cultures were
centrifuged and the resulting supernatants were analysed for
the level of secreted FXa/TF/FVIIa-dependent chromogenic¢ TFPI-
activity (P.M. 8S8andset et al., Thromb.Res, 47, 1987, pp. 389~
30 400) ., The mean activity measured for supernatants from strains
containing plasmid pYES-212TFPI161~117Q (i.e. the plaémid
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P.27
(vi) ZeRTEE KRG SDERCECORP. PATENTS 1 5 ¢RMAPME sacchar omyces cerevi si ae

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 1: ATGAAACTGA AAACPCTASE GeaaTC

CTTTOGCWA@SATIETF GCATC TCAGE OCTT 60 GGC

63 (2] | NFORVATIN FOR SEQ ID NO 2: (i) SEQUEVCE CHARACTERI STI CS:

(A) LENGTH. 476 base pairs . 16B) TYPE: nucleic acid (O

STRANDEDNESS: si ngl e (D) TOPOLOGY: i near )

MOLECULE TYPE; o molisie ;awegzryammsmignal GeduEnART EN%E15

(vi) ORQeNRL ‘{ ’&)xA Nhg% ﬁh@,t\jpérnatar(ba) frcu\TURE

(A NAl\/E,mwom:DSrrne mean gt TrME’™ 4 éf) FEATUREpg

(A) NAIVE/ KEY; nﬁ,hg a?,lefah?lsng plasmid( B)plmml: 2 (X) ' FEATURE:
(B) LOCATION: 294. . 452 (Xi)

SEQJENCBJZES(RPPTI O\I SEQ ID NO 2: GAATTCATIC AAGAATAAGT T CAAACAAGAA
GATTACAAAC TATCAATTTC  ATACACAATA 60

et

T



TAAACGRTEEBTRBCARART A FRR- ARREWISGL AARS ACTRRRBRGA TCT GOM G C P.2810
Met Lys Leu Lys Thr Val Arg Ser Al a Val @é@ﬂﬁlu
-65 CTTWOCRS/0039 CT TTT GCA TCr CAG GTC CTT GGC CAA CCA ATAY

158¢leu Ser Ser Leu Phe Ala Ser G n Val Leu Ay G@n Pro Ile Asp Thr - 60
-55 -50 CGT aa aa GC%CTA CAG CAT GAT TAC GAT ACA GAG ATC
TIG GAG CAC 206 Arg Lys Qu dvy Leu hoHs Asp Tyr Asp Thr Qu Ile Leu
AQu Hs -45 -40 -30 ATT
GGA AGC GAT GAG TTA ATT TTG AAT GAA?@E“’FAF%"H’GATT GAA AGA 254 Ile Ay
Ser Asp AU Leu Ile Lsu Asn Gu GQu Tyr Val Ile Au Arg -25
-20 Mﬁﬁﬂo Nt TG CAA GCC ATC GAT AAC ACC ACT TTG GCT ~ AAG
AGA TTC GH‘) ﬁg 3 eu An Ala Ile Asp Asn Thr Thr Leu Ala Lys Arg
Phe Val -5 1 CAA CAC
TTG TGC GGT 'I(Cz: ﬁﬁ Cﬁm ayEG TAC TTG GIT TGC 350 G n H's Leu
Cys Ay ser Hs Le@)vmnzﬁruwvauqu Tyr Leu Val Cys 5

(C) LETTNGHag¥dedGA GGT  TTC TTC TAC ACT CCT AAG GCT GCT
AAG GGT ATT GTC 308 GMUYNTEY: Darex® y Phe Phe Tyr Thr Pro Lys Ala Ala Lys
Gy Ile Val 20  (F) FOSTAL CODE {ZFP): 2880 30 35
22 GAA CAA TGC TAGATHERINERTEAS @444 @888 TG TAC CAA TTG GAA AAC TAC 446
Au dnlys Oys ThH)SEELEFAX: WS 4445 3286 Tyr G n Leu G u Asn Tyr

Thh  a7o'8) TR oF oy PreRPrereas Fpl R e i ST

SEQUENCE CHRACTERI S (A) LENGTH. 124 anino acids
(B) TYPE: a TOPOLOGY: |inear (ii) MOLECULE
TYPE: pr ot e”k{‘ﬁ) ofinthrr oF sEoumvcESY 24

15 (iv) CCMPUTER READABLE FORM:
(A) MEDIUM TYFE: Floppy disk
(B) COMFUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DXS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25 (EPO)
20 (2) INFORMATION FOR SEQ ID NO: 1
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 63 base pairs
(B TVPE: mucleic acid
(C) STRANDEINESS: single
25 (D) TOFOLOGY: linear
(ii) MOLECULE TYPE: cI®MA
(iii) HYFOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE: _
(A) ORGANISM: Saccharcmyces cerevisiae
(%) SEQUENCE DESCRYPTION: SEQ ID NO: 1
ATGAAACTGA AAACTGTAAG ATCIGOSAIC CTTTOGTCAC TCTTTGCATC TCAGGTOCTT 60
-GGC - 63
(2) INFORMATION FOR SEQ ID NO: 2:
35 (1) SEQUENCE CHARACTERISTICS:

(A) LENGIH: 476 base pairs o
(B) TYPE: mucleic acid - Been Replaced

) TS \\II\I\\\Ill\\\\\lll\\ll\




(xi) S?Edﬂﬂléas DESER PTOBR PAERER 1D 18 4442 382 Lys Leu Lys Thr Val Af'rﬁgse.r

Al a Val Ser Leu Phe Ala -71 -70 - 65

-60 Ser. @usﬁﬁ%éﬁ Leu Ay @n Pro lle Asp Thr Arg Lys Qu GI;/C ,DKMI 0281

- 50¢ -45 -40 His Asp Tyr Asp Thr Glu IIe Leu

GQu Hs Ile dy Ser Asp G U Leu 1 -35 - 30

-25 IIe.IeuAsnGIuGIuTyr Val IIeéuArgThr Leu Adn Ala Ile Asp

-20 py Terorocy: linear -10  Asn Thr Thr Leu Ala Lys Arg Phe

Val Asn An H's Leu Cys @y Ser : -5 1

5 H s Leu Vﬂi)ﬁ)mwmmeLeu Val Cys Ay Qu Arg Ay Phe Phe 10

15 25 Tyr Thr Pro LyS Ala Ala Lys Gy

Ile Val QA u(dii eymmymmnr o r 30 35

40 Ile Cys Ser Leu Tyr A n Leu Gu Asn Tyr Cys Asn 45

50 (2) | NF(MMW‘SEQ I D NO 4: (i) SEQUECCE CHARACTERI STI CS:

(A) LENGTH: 450 base pai rs (B) TYPE: nucleic acid (c)

STRANDEPNESS:{ V&) SCURCE: (D) TOPOLOGY: |inear (i) MOLECULE

TYPE: DNA ) i GREANESRSRTRESEic No (iii) ANTI-SENSE. NO

(vi) ORIQ NA[(i:‘?SOE%RE (A) ORGANI SM synthetic (i x) FEATURE:
(A) NAME/KEY: CDS .

(B) LOCATTON: 81,.452

10 (ix) FEATURE:
(A) NAME/KEY: sig peptide
(B) LOCATION: 81..293

(ix) FEATURE:

(A) NAME/KEY: wat, peptide
15 (B) LOCATION: 234..452

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
GAATTCATTC AAGAATAGIT CAAACAAGAA GATTACAAAC TATCAATITC ATACACAATA 60

TAAACGACSGTACCAAAATAA’IGAAACH'GAAAACTGTAAGA'ICTGCEGTC 110
Met Lys 1leu Lys Thr Val Arg Ser Ala Val
2 -71 ~70 ~85

CIT TCG TCA CIC TTIT GCA TCT CAG GIC CIT GGC CAA CCA ATA GAC ACG 158
Ien Ser Ser leu Phe Ala Ser Gln Val Ieu Gly Gln Pro Ile asp Thr
=60 ~55 -50

OGT AAA GAA GGC CTA CAG CAT GAT TAC GAT ACA GAG AIC TTG GAG CAC 206
25 Arg Lys Glu Gly Ieu Gln Hie Asp Tyr Asp Thr Glu Ile Ieu Glu His
-45 -40 =35 =30

ATT GGA AGC GAT GAG TTA ATIT TIG AAT GAA GAG TAT GIT ATT GAA AGA - 254
Ile Gly Ser Asp Glu leu Ile leu Asn Glu Glu Tyr Val Ile Glu Arg
-25 ~20 -15

30 ACT TIG CAA GCC ATC GAT AAC ACC ACT TIG GCT AAG AGA TIC GIT AAC 302
Thr Ieu Gln Ala Ile Asp Asn Thr Thr Ieu Ala Lys Arg Phe Val Ash
=10 -5
CAA

|

CACTIG'IGCGGP'RZCCACTIGGPDGAAGCTTI’GTACTIGGIT'IGC 350
Gln His Ieun
35 5
GGT GAA AGA GGT TIC
Gly Glu Arg
20 25
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(A) N Ry chki23  CORP. PRTENTS 1548 442738 89141 (ix) FEATURE:P-38

(A) NAME/ K Si g peptide (B) LOCATION. 76..267 '

FEATURE:) WO Skiozids (A) NAVE/ KEY: Mat_ peptide (BF T f‘lyohc%\?:l
268: . 441 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 4: GAATTCATTC
AAGAATAGTT  CAAACAAGAA GATTAAAAC TATOA?%‘(I':TC ATACAATA 60 TAAACGTTA
AAAGA ATG AAG GCT GIT TTC TTG GIT TTG TTG ATC GGA 111

Met Lys @t TR G TIC GAA 2aC TAC -
60 %ﬁﬁ“ﬁewéﬁ’%ﬁ”’% o TAACTU Aol G 796 OCA GCT AGC
GAT A chg Phesdys Trp a GI n4E’ro Ser Lys Leu %ys Pro Ala Ser Asp

I1e Gln -50 -40 ATT CIT TAC
GAC CAT GEE SISTAGKRBAG: CTAT GTT CAA. 207 lle 4%u

Tyr AspSHeye Bhty Val Arg Qu Phe Ay du Asn Tyr Val dn -35

-30 -25 GAG TTG ATC GAT AAC ACC ACT TTG GCT AAC GIC GCC
ATG CCT GAG AGA 255 GLu Leu Ile Asp Asn Thr Thr Lea Ala Asn Val Ala

Met Ala u Ar 15 -10

-5 TTG dR} D@M%b@&@@@?r“@*ré 'TGT TTG GAA CCA TAC ACT GGT

303 Leu G u Lys Pro As s Leu Au Pro Pro Tyr Thr Ay

1 (35A Spdithck: M&EEI%% TGT AAA GCT AGA ATC ATC AGA TAC

TTC TAGHMAC GOC %"m"‘ﬁ%f” Oys Lys Ala‘Arg Ile Ile Arg Tyr
Phe Tyr"Asn Ala L 20
25 TTG TGT CAA ACP T%%GGCTGCAGAGCTAAGAGA AAC AAC 399

Leu Cys A n Thy) tRerMis e ooty CO/s Arg Ala Lys Arg Asn Asn 30
35 40 TTC AAG TCT GCT. GAA GAC TGC ATG AGA ACT GGI GGT
GCC (xi) SEQUENCE Bﬁmah:moﬁersw  fou Asp Cys Met Arg Thr Cys Gy Gy
Al a 45 55 TAATCTAGA
450 ' MIysI.euLys'eralArgserAlaValI.euSerSerLeuPheAla

15 «71 =70 ' -65 -50

Ser Gln Val Ieu Gly Gln Pro Ile Asp Thr Arg Lys Glu Gly Ieu Gln
-55 =50 =45 ~40

His Asp Tyr Asp Thr Glu Ile Leu Glu His Ile Gly Ser Asp Glu Ieu
~35 -30 -25

20 Ile Ieu Asn Glu Glu Tyr Val Ile Glu Arg Thr Leu Gln Ala Ile Asp
~20 =15 «10

Asn Thr Thr leu Ala Lys Arg FPhe Val Asn Gln His Leu Cys Gly Ser
-5 | 1 5

His Ieu Val Glu Ala Iau Tyr Leu Val Cys Gly Glu Arg Gly Phe Fhe
3 10 15 25

Tyr Thr Pro Lys Ala Ala Lys Gly Ile Val Glu Gln Cys Cys Thr Ser
30 35 40

Ile Cys Ser Ieu Tyr Gln Ieu Glu Asn Tyr Cys Asn
a5 50

30 (2) INFORMATION FOR SEQ ID NO: 4:

(1) SEQUENCE CHARACTERISTICS:
(A) ILENGTH: 450 base pairs
(B) TYPE: nucleic acid
(C) STRANDEINESS: sirgle
35 (D) TOROIOGY: linear

(ii) MOLECULE TYPE: DMA
(iii) HYPOTHETICAL: NO I

Has Been Replaced
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24 (2% FEB %6 1B R o ERS SEGH D & 89 (i) SEQUENCE P-3t
CHARACTERI STI CS: (A) LENGTH: 122 ami no acids Iw gozs1’ YPE:
ani no acV@ 95/02059 (D) TOPOLOGY: |inear (ii) MOLECUE prot ein
(xi) SEQUENCE DESCI PTION: SEQ ID NO 54 Mt Lys Ala Val Phe Leu Val Leu
Ser Leu Ile Ay Phe Cys Trp Ala -64 - 60 -55
-50 dn Pro Ser Lys Leu Lys Pro Al a Se%?’Asp lle An lle Leu Tyr ASp

-45 - . -35 Hs @y Val Arg Gu Phe Gy

A u Asn Tyr ‘\;‘&P ﬂ“éﬁsﬁed“’l l e Asp -30 -25

-20 Asn Thr n@@s&ngVal Ala Met Ala Qu Arg Leu AU LYS ARg

-15 (w'f d!(a% GIIANTSM: synthetic -5 Arg Pro Asp Phe Cys Leu GQu
Pro Pro Tyr Thr Ay Pro Cys Lys Al a 1 10
15 Arg lle (ikp Perguily Phe Tyr Asn Ala LyS Ala Gy Leu Cys dn Thr

20 5 (3) 2RAME/KEY: CDS 30 Phe Vval Tyr Gy Gly Q/s Arg Al a
Lys Arg Asn Asn Ph{B)LIRCATEN: ABa 441 35

45 du Asp Cys Met Arg Thr Cys Ay Ay Al a 50 55
(2) | NFORVATI (@) | D NO 6: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 470 baf¥ : sig peptidq B) TYPE: nucleic acid (O
STRANDEDNESS: si ng{B ON: 76.436y TOPOLOGY: |i near (ii) MOLECULE
TYPE: D%A (m)(MPGI'HETI CAL: NO (iii) ANTI-SENSE: NO

{A) NAME/KEY: mat_peptide
(B) LOCATION: 268..441

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

GAATTCATTC AAGAATAGTT CAAACAAGAA GATTACARAC TATCAATTIC ATACACAATA 60
15 TAAACGATTA ARAGA ATG AAG GCT GIT TIC TIG GIT TIG TCC TTG ATC GGA 111
Met Iys Ala Val Phe Leu Val Ieu Ser lau Ile Gly '
~64 ~60 -55
TIC TGC TGG GOC CAA CCA TCG AAA TTG AAA CCA GCT AGC GAT ATA CAA 159
Fhe Cys Trp Ala Gln Pro Ser Lys Ieu Lys Pro Ala Ser Asp Ile Gln
20 ~50 -45 -40
ATT CTT TAC GAC CAT GGT TG AGE GAG TIC GGG GAA AAC TAT GIT CAA 207
Ile Isu Tyr Asp His Gly Val Aryg Glu Fhe Gly Glu Asn Tyr Val Gln
~35 =30 -25
GAG TTG ATC GAT AAC ACC ACT TIG GCT AAC GIC GCC ATG GCT GAG AGA 255
25 ¢lu Ieu Ile Asp Asn Thr Thr Leu Ala Asn Val Ala Met Ala Glu Arg
-20 -15 ~10 -5
TIG GAG AAG AGA AGG CCT GAT TIC TGT TIG GAA CCT CCA TAC ACT GGT 303
Iau Glu Lys Arg Arg Pro Asp Phe Cys Ieu Glu Pro Pro Tyr Thr Gly
1 5 10
30 CCA TGT AAA GCT AGA ATC ATC AGA TAC TTC TAC AAC GOC AAG GCT GGT 351,

Pro Cys Iys Ala Arg Ile Tle Arg Tyr Phe Asn Ala Lys Ala Gly
15 20 25
GGT GGC AAG AGA AAC 2AC 39%

TIG TGT CAA ACT TTC GIT TAC GCT ARG
Ala Lys Arg Asnh Asn
40
GGT GGT

ples
351511 Cys Gln’IhrPheVal'I‘yrGlyGlyCys
30

TIC AAG TCT GCT GAA GAC TGC ATG AGA ACT GoC ' 441
Phe lys Ser Ala Glu Asp Cys Met Arg Thr Cys Gly Gly Ala
45 85

TYY
AGA
arg
TGT

TAATCTAGA y | 450

This Sheet Has Been Rc laced
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(vi) OzjﬁéFRIA S&R%% CORP. PATENTS 1 65 4x88:%8 81 synthetic (i x§-3

FEATURE: (A) NAME/ KEY: CDS (B) LOCATI %’ﬂ? 461

(i x) FEAWORES/02059 (A) NAME/ KEY: sig_ peptide Tl ON:
81.:287 (i x) FEATURE: (A) NAME/ KEY: n‘et_peptlde

(B) LOCATI ON: 288. . 461 (Xi) SEQUENCE DESCRI PTION: SEQ ID NO 6:
GAATTCATTC  AAGAATAGIT CAAACAAGAA TACAAAC TATCAATTTC ATACACAATA

60 TAAACGACGG TA JTA ATG TG AAA ACT GTA AGA TCT GOG GIC

110 (2) mmmm SPRtIQ YR 8y Lys Thr Vval Arg Ser Ala Val

- 69 () STIC§-O CTT TCG TCA CTC TTT GCA TCT CAG
GIC CTT GGC CAA : acids 158 Leu Ser Ser Leu Phe Al a Ser
Gn Val Leu Ay Qg i heY -55 [err] -50

-45 AAA CCA GCT 45%2'15%1@A%£TT Cl T TAC GAC CAT GGT GGT GIG AGG GAG

206 Lys Pro Ala Ser Asp Ile An lle Leu Tyr Asp Hs Ay Val Arg Glu

- 40 (ii) MOIEGRE TYPE: protein -30 TTC GGG GAA AAC TAT GIT CAA

GAG TTG ATC AAC ACC ACT TTG GCT 254 Phe Ay Gu Asn Tyr Val

G n Au Leu I(ki) AEQURNCE OESCRIPFIONeSHY IO NO: 5: - 25 - 20

=15 AAC GIC GCC ATG GCT GAG AGA TTG GAG AAG AGA AGG CCT GAT TTC TGT

302 Asn \Met Ays Ada: val Fhe Leusyal Ley Ser g;le\ﬁéyxﬁ*\g TR PAlBhe Oys -10
-64 1 ~60 5-55TTG GAA CCA CCAE’QAC ACT GGT CCA

Pro Q/A%L mGﬂsﬁIA'{{%ATC A TA%? Ser Asp Ife %lneﬂ )Fspo Tyr Thr Ay

TTCTACAAC&& AAG GCT GGT T TGTCAAACTTTCGT

TAC aor gy var arg B UGl 1AWt WP hid Yak HaYp G 1 T Phe

Val Tyr -30 -25 -20

lsAsn'Ihr'IhrI.euAlaAanalAlaMetAlaGluArgIauGluIysArg
=15 -10 5

Arg Pro Asp Fhe Cys Isu Glu Pro Pro Tyr Thr Gly Pro Cy= Lys Ala
1 5 10 15 '
Arg Ile Ile Ary Tyr Phe Tyr Asn Ala Lys Ala Gly Ieu Cys Gln Thr
20 25 30
20 Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala
35 40 45
Glu Asp Cys Met Arg Thr Cys Gly Gly Ala
50 55

(2) INFORMATION FOR SEQ ID NO: 6:
25 (1) SBQUENCE CHARACTERISTICS:
(A) LENGTH: 470 base pairs
(B) TYPE: mucleic acid
(C) STRANDEINESS: single
(D) TOFOLOGY: linear
K (3i) MOLECULE TYPE: DNA
(1ii) HYPOTHETICAL: NO
(1ii) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic

35 (ix) FEATURE: o /
- laced

(A) NAME/KEY: CDS ——

(3) ZOGATTON: 81..461 - m\smﬁ“’\mm\\\ )



25 22 FEB ‘96 11:24 30C0RP PATENTS 1 445 44 étg 2@1.% AGA GCT AAG AGA AACm TTC
ﬁAG TCT %5@@9 GAC TGC ATG AGA 446 Cys Arg Al a LysP(ﬁqgmnﬁsn Phe
ys Ser , Asp Cys Met Arg ) 40

50 +ACT TGT GGI' GCC GCC TAATCTAGA 470 Thr Cys
Ay Gy A a 55 (2) | NFORVATI ONaEOR SEQ I D NO 7: (1)
SEQUENCE CHARACTERI STI CS: & LENGTH: 127 am no aci dS

(B) TYPE: anifg eeAfURE: _ (D) TCPC]_OGY: | i near (i)
MOLECULE TYPE! pra) ®RME/KEY: QWENCE DESCRIPTION: SEQ ID NGO 7: Met
Lys Leu Lys Thr Vah) Aogam A, Leu Ser Ser Leu Phe Ala -69

- 65 -55 Ser @dn Val Leu Ay @n Pro
Ser Lys Leu Kiag) Pma Ser Asp Ile -50 -45

-40 GA A Ile Leu Thr NaMB/KEYs m@itypeptiiddrg G u Phe Ay Glu Asn Tyr Val

-35 (B) IPCATION: 288..461 -25 dn du Leu Ile Asp Asn Thr
Thr Leu Ala Asn Val Ala Met Ala Gu -20 -15

-10 Arg Leu. GI u L¥§ é&g ég%:oN:Ass%Ph @/s I(;euq/g lljysprzl Zrzr;ylrl 'el'hlrI _e5Arg
T r Phe
2% Ay L%gng WF@W M@Wﬁys% Asn €0

30 “@Mﬁ“ 4@ A8 ackYderS8ic Al @ G uifsp 0/8
AAA
'WN% %mm.mewumm%wa
-69 -65 -60
CTT TOG TCA CTC TIT GCA TCT CAG GIC CIT GGC CAA CCA TOG AAA TTG 158
Leu Ser Ser Ieu Phe Ala Ser Gln Val Iau Gly Gln Pro Ser Lys Leu
—55 =50 ~45
15 AAA CCA GCT AGC GAT ATA CAA ATT CTT TAC GAC CAT GGT QTG AGG GAG 206
LysProAlaSerAsleeGlnIleI.su'I‘yrAspHisGlyValAqulu
-40 ~30
TIC GGG GAA AAC TAT GQIT CAA GAG TIG ATC GAT AAC ACC ACT TTG GCT 254
Phe Gly Glu Asn Tyr Val Gln Glu leu Ile Asp Asn Thr Thr leu Ala
-25 -20 -15
AAC GTC GOC ATG GCT GAG AGA TIG GAG AAG AGA AGG CCT GAT TIC TGT 302
AsnvalAlaMetAlacluArgleuGl lys Avg Axg Pro Asp Fhe Cys
-10 ~5 1 5
TIG GAA CCT CCA TAC ACT GOT CCA TGT AAA GCT AGA ATC ATC AGA TAC 350
25 1eu Glu Pro Pro Tyr Thr Gly Fro Cys Lys Ala Arg Ile Ile Arg Tyr
10 15 20
TTC TAC AAC GOC AAG GCT GGT TTG TGT CAA ACT TTC GTT TAC GGT GGC 398
Fhe Tyr Asn Ala Lys Ala Gly [2u Cys Gln Thx rhe Val Tyr Gly Gly
25 30 35
30 TGC AGA GCT AAG AGA AAC AAC TTC AAG TCT GCT GAA GAC TGC ATG AGA 446
Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala Glu Asp Cys Met Arg
40 45 50
ACT TGT GGT GGT GCC TAATCTAGA 470
Thr Cys Gly Gly Ala
55
(2) INFORMATION FOR SEQ ID NO: 7¢
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 127 amino acids _ /
(B) TYPE: amino acid . — laced -

40 (D) TOPOLOGY: linear

" il



(2) | NFORVATION BB seBT o TV 1 +45 44 5 22 8BUENCE CHARACTERI STI c&: 34

(A LENS&M&gi;ase pairs (B) TYPE: nucleic acigbrmkosnesr (O
STRANDE I ngl e (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: cDNA (iii1) HYPOTHETI CAL: NO (iii) ANTI-SENSE: .NO

(vi) ORI G NAL SOURSE: (A) ORgANI SM Honp sapi ens (1x)
FEATURE: (A NAI\/E/ KEY: CDS (B) LOCATION:. 8..919

(i x) FEATUER: LECULE M%EY si g_peptide (B) LOCATI ON:
8..91 E uopECue Tk (A) NAME/ KEY: mat pepti de

(B) LOCATI ONixf)? SEEUINCE DESCRIPTION: SEQ(¥0 NOSEGUENCE DESCRI PTION: SEQ I D NO
8: GICGCC ATG ATT TAC ACA ATG AAG AAA GTA CAT GCA CIT TGG GCT AGC

49 Met\iys |Ten. Mys THAVallehrd ger Aja VALl Léd SenSexi ban Phd MBa ser

-28 =59 - 25 . =65 -20 =60 -15 -B¥A TGC CTG CTG
CTT AAT CIT GCC CCr GCC CCT CI'T AAT GCT GAT TCT 97 Val Q/s Leu Leu
Leu Asn3LSer Aln Valoley #lpr@n By Aew L¥E JLets fyssdyro Ala Ser Asp Ile ©° 1

-5 -5Q GAG GAA @AT GAA GAA CAC A¥h ATT ATC ACA GAT GAT

A0 IO o e 1 ' Yol Lt B ol 11770 T

-25

Gln Glu leu Ile Asp Asn Thr Thr Leu Ala Asn Val Ala Met Ala Glu
10 =20 =15 ~-10

ArgleuGluIysAngrngAspPhe(ysleuGluProPmM'mr
10

Gly Pro Cys Lys Ala Arg Ile IleArglerhe'l‘yrAsnAla DysAla
15 20 25

]561yIeuCysGln‘IhrPheVaI'IyrG‘.\.yGlycysAnglaLysAngsn
30

AmeersSerAlaGluAsstMetArgihrCysGlyGlyAla
45

(2) INFORMATION FOR SEQ ID NO; 8:
20 (i) SEQUENCE CHARACTERISTICS:
' (A) IENGTH: 928 base pairs
(B} T™YPE: mucleic acid
(C) STRANDEINESS: single
(D) TOROIOGY: linear
25 (ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iii) ANTI~SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens

30  (ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 8..919

(ix) FEATURE:

(A) NAME/KEY: sig peptide
35 (B) IOCATION: 8..91 '\

(ixX) FEATURE:

e



c16 A% &7 R3S TRV PATRYS doat e AREAES GAT GAT GGG OoC 1§§ Leu

Lys
25

ACT*

Arg
GAA
Au
60
GAT
Asp
ATT
Ile
90
AGG
Arg
ACA
Thr
125
TGC

Cys
Tar

577
150
ACT
Thr

175
GCA
Asp
AAT

Leu et Ser Phe Cys Ala Phe Lys Ala Asp Asp Gy Pr
wo 9sl0ags 30 TGT AAA GCA ATC ATG AAA AGA TTT Tchjl‘l:ir T B 11C
OGA CAG 241 Cys Lys Ala Ile Met Lys Arg Phe Phe Phe Asn |l e Phe Thr
dn 35 40 7 45 50 TGC
GAA TTT ATA TAT GGG M GOM OGA GAF' CAG ATX arA Tni 289 Cys dAu
Phe Ile Tyr Ay Ay Cys AQu @y Asn A n Asn Arg Phe 55
SEQUERBE rBAORTPAEN CES GiYE¥AG; TGC AAA AAA ATG TGT ACA AGA
AAT GCA(X"L e 337 du Ser%eu Gu Qu Cys Lye Lys Met Cys Thr Arg
Asn RITeGHSNATG ATT TAC ACA ARG AAG AAA GTA CAT GCA TIT TGG GCT aGC Q0 AGG
ATA AAG ACAMSEAISTGACARr GRd IYEALYS\NEL G4 Bl LAY CrrpCRLa BeY 385 Arg
Ile Lys Thr -Z8r Leu G~5A n G u Lys Prad® Asp Phe Cys Pma5 85
95 TTGGAAGAGGATCCTGGAATATGTCGAGGTTATA ACC
TAﬁmmcmmemmqgruG%% ﬁ&%% Tyr 11&€fhr
Tyr Mad Cye Leggen Isu Asn Leu Ala Prpdila Pro Isu AT AAC AAT CAG
AAA CAG TGT GAA ACEMTC AAG TAT GGISGGA TGC 4811 Tyr Asn Asn G n

e g SRR BB G oty

Lys Asn lle 140 145

% e Fac M el 7O eca Tre kG shrAddr €43 BT ACCIE3AG
L&VM&H S\garGhe aSh 'ty \ana e yperghr An
ﬁﬁ) i Ei?@ 160Lyﬁgoﬁ%' %TT AAC AAC TCC CTG
CCG CAA TCA ACC AAG GIT CCC 625 Leu Asn Ala Val Asn Asn Ser Leu
Pro Gar Arx GOAr ATY STWAAPKGA TIT TIC TICLAAT ATT TIC ACT OGA CAE/0 241
15 cys Lys Ala IMECMER TyE [AryGiie ThE MRCAGCTIEGRaTIMY ARG GMBT CTC ACT CCA

GAT 3573 Ser Leu Phed4@Blu Phe Hs Gy #o0 Ser Trp Cys 188u Thr Pro Al a

180 185 190 AGA GGA TTG TGT é:gGT GCC

GAG /IS ARR GRECTY\ATE ABT/RG GEK TGI(GAA GGl AMT CAG AAT CGA TIT
Cys Glu Glu Phe Ile Tyr Gly Gly Cys Glu Gly Asn Gln Asn Arg Fhe
55 60 65

20 GAA AGT CTG GAA GAG TGC 2AAA AAA ATG TGT ACA AGA GAT AAT GCA AAC 337
Glu Sexr Ieu Glu Glu Cys Iys Lys Met Cys Thr Arg Asp Asn Ala Asn
.70 75 80

AGGATI‘NI‘AAAGACAACACIGCAG CAA GAA AAG (CA GAT TIC TGC TIT 385
Arg Tle Ile Lys Thr Thr Lsu Gln Gln Glu lys Fro Asp Phe Cys Pha
85 -10) 95

TIG GAR GAG GAT CCT GGA ATA TGT OGA GGT TAT ATT ACC AGG TAT TIT 433
It Glu Glu Asp Pro Gly Ile Cys Arg Gly Tyr Ils Thr Arg Tyr Fhe
100 105 110

TAT AAC AAT CAG ACA AAA CAG TGT GAA AGG TIC AAG TAT GGT GGA TGC 481
30 Tyr Asn Asn Gln Thr Lys Gln Cys Glu Avg FPhae Lys Tyr Gly Gly Cys
115 _ 120 125 130

CTG GGC AAT ATG AAC AAT TTT GAG ACA CTC GAG GAA TGC AAG AAC ATT 529
Leu Gly Asn Met Asn Asn Phe Glu Thr Ieu Glu Glu Cys Lys Asn Ile
135 140 145

35 TGT GAA GAT GGT OXG AAT GGT TIC CAS GIG GAT AAT TAT GGT ACC CAG 577
Cys Glu Asp Gly Pro Asn Gly Phe GIn Val Asp Asn Tyr Gly Thr Gln
150 155 160

CIC AAT GCT GIT AAC AAC TQC CTG ACT CCOG CAA TCA ACC AAG GIT CCC 625
LsuAsnAlaValAsnAsnSexIeumrmclnSethrwsValPro
40 165 170 175 ——

This Shee
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(xi) SEQURNEICAERESORIET a3y COEQIT AASITACOTCC E3A

Arg GI'?2 Ifgﬁ &/6 1ArzsAl a?RKsr?gEﬂsﬁén’Lﬁ ddlﬂﬁeaarw Tyr Asn Ser Val 195 P.36
200 205 210 ATT GGG AAA TGC
AAGTAC“((USZQMSWGTGGGGGAAATGAA 769 lle Ay Lys QIs eLys
Tyr -Ser Ay ¢yS Ay Ay Asn Qu 215

225 AACAATTTTACTAGTAAACAAGAATGTCTGAGGGCATGCAAAAAAGGT 817
Asn Asn Phe Thr Ser Lys G n Ju cys Le?S Arg Ala cys Lyr Lys dy

230 235 240 TTC ATC CAA AGA ATA TCA AAA GGA
'GGC CTA ATT. AAA Lys Gy
Leu IIe L Gg%é@ﬁ R8P bt Tt Alnol By

255 R CER TRAPRY ﬁs"GTT AAA 913
Arg Lys Lys éR Arg Val Lys I AI a Tyr du G ulle Phe Vval Lys 260 '
265 Trc TAC AAT TCA GIC 721

928 As g\/%gﬁ el Mgr By Asn Ser VAl ) SEQUENCE
CHARCTERI LENGT H 304 QUBHO acl ds 210 (B) TYPE
am no acid (D) TCPC]_OGY | i near (ii) MOLUCULE TYPE: protein

GGARATVGAA Lys Ly§9 Val

TGTECR
Hs Ala LaleBly Ny C8srargaPraCfhe 198 Tyr Ser GlyXys Gly Gly Asn Glu - 2Q
-15 Leu Leu Leu Asn LeZlSAIa Pro Al a PréZQeu Asn Ala Asp28er Gu Qu

-10

AspThrlQJAaCmewem‘e FAA G mrcmmc

20
25
Asn
50

&AGU deu HIS Thr

lle lLe Thr
g8l 15

Leu MBERHRSH &‘F;gﬁes@w&n% ‘E?%lﬂl‘é“ﬂsﬂa M?X IFWBOGJCXIS Lys

35 Alalle

”e_ Phife Hifc Chf A3a i Beialia cor cac o ATThA Acc AMA AGA AAA

Fhe Ile Gln Arg Ile Ser lys Gly Gly leu Ile Lys Thr Lys Arg Iys
245 ' 250 255

AGA AAG AAG CAG AGA GTG AAA ATA GCA TAT GAA GAA AIT TIT GIT AAA
Arg Iye Lys Gln Arg Val lys Ile Ala Tyr Glu Glu Ile Fhe Val Iys
260 265 270

AAT ATG TGAGTOGAC
2 2sn Met
275
(2) INFORMATION FOR SEQ ID NO: 9¢
(1) SBQUENCE CHARACTERISTICS:
(A) LENGTH: 304 amino acids
25 (B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SBEQ ID NO: 9:

Met Ile‘Iyr'IhrMetl’.ys Lys Val His Ala Leu Trp Ala Ser Val Cya
30 -28 -20 -15

Ieu Ieu leu Asn Leu Ala Pro Ala Pro Ieu Asn Ala Asp Sear Glu Glu
=10 -5 1

Asp Glu Glu His Thr Ile Ile Thr Asp Thr Glu leu Pro Pro Lsu L)zrg
5 10 15

3SI.m.1MetHisSe.rmec.ysAlamersAlgAspAspslmeCysLys
25

Ala IleMetLysArgmePhePheAsnneme'mrArgGMCysGlu
40 45

Lys Arg Phe Phe Phe

45 g5

13

928

Sheet Has Been Rep laced
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29 afF FR2 PPe 1’]’%5 GPREy VRENEISd Ut 9“/@@9@9@1 Asn Arg Phe @ u Ser P-37

55 _ 65 Leu u Qu Cys t Cys
Thr Ar g W@ 85/02059 Al a Asn Arg Ile 70 PH&”&’Q‘”%
80 *Ile Lys Thr Thr Leu dn An Au Lys Pro Asp Phe Cys Phe Leu Au 85
90 ' 95 %0 Gu Asp Pro dy Ile Cys Arg Ay
Tyr Ile Thr Arg Tyr Phe Tyr Asn 105 , 110

115 Asn dn_Th an Ar g Phe Leu d
130 bl b SF Sl 6 Mt B pRME BN L e e
GIuGIuQ/sLys;énlleQ/sGlu 135 140

182 AopidlcH eudtgtie Epsﬁtw@wagg i oo g Leu fsn

A n Ser Thr Lys Val

Asn Asn Ser Leu Thr Pro
Pro Ser Leu 165 170 175

180 Phg IQeumFéﬂqnﬂlquu em é3ar I pyéEgolash Biw Cvs Phll besluArg Ay

185
Phe Tyr Tyr Asn Ser

195e5.eu Cys Arg Al aofsn A u Asn Arg
VaI IIe dy - 200 205

210 Lys ciusddp PrérGlyPike Oys Argr ClefytFleClhy Ay ToryPhesBYXIAENAsn Asn

215

Arg Ala Cys Lﬁ Lys Ay Phe Ile

240 d B Ay G
250

3 99 e R

CHARACTERI STI CS:

220105 2&2@ Phe Thr Ser Il-%r% Adn du Cys Leu
éhSepra_%nGs@ @wk’ﬁé@mﬂe&ﬂﬁ@-’ Shy q_lys HﬁYArg Lys 245
260 Lys an #%Y val Lys Ile Ala Tyr
u Gy Cys LysZAG?x Iﬁ%@ 270
(A) GTH. 234 base (B) TYPE:

nucl ei ¢ agidlary pro asn 6119%53%%5&1 WPE Thr Gln Ieu AdnP) TOPOLOGY:

i near 150

160

ISAlaValAsnABnSerIeu'mrProGlnSar'mrLysValProSerI.eu

165

170 175 180

Fhe Glu Phe His Gly Pro Ser Trp Cys leu Thr Pro Ala Asp Arg Gly

i85 190 - 195

Leu Cys Arg Ala Asn Glu Asn Arg Phe Tyr Tyr Asn Ser Val Ile Gly,

Lys Cys Arg
215

Phe Thr Sexr
230

25 Gln Arg Ile
245

P N~ @

200 205 210
Promelys‘ryrSerGlyCysGlyelyAsnGluAsnAsn
220

Iys Gln Glu Cys lell Arg Ala Cye Iys lys Gly Phe Ile
235 240

SerlysGlyGlyIsuIleLys'mrIysAquysAng.ys
250 285

TV Fens TV ATa Miee AT Al T1a Tha Ual Tas Az=Zn Met

ThszheetHasBeen laced
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> FEB ’96 11:25 CORP. PATE
(i) MLECULE TYRE DNA B REGTETR 8L no Giiiy 8

ANTI - SE!\@M” : _ 3T mKo4f0a281

ORI GNAL 3 . . (A) ORGANI SM synthetic (1 x) FERATURE:

(A) NAME/ KEY: CDS (B) LOCATION:. 76..234 (i x) FEATURE:

(A) NAME/ KEY: sig_peptide (BRgLOCATI ON: 76. . 222 (1x)

FEATURE: (A) NAME/ KEY: mat _pepti de (B) LOCATI ON:. 223.
234 (¥ SRt pR&e.RI PTION: SEQ ID NO 10: GAATTCATTC AAGAATAGIT

CAAACAAGAA ACANACREATSHA IShhEhEACACAATA 60 TAAACGATTA AAAGA
ATG AAG GCT GIT T1C T1G GIT T1G ATC GGA 111 Met
Lys Ala Val phe Fenrowe: Leu Ser Leu Ile Gy -49

- 45 (A) 2JOME/KEY: B8 TGG GCC CAA CCA GTC ACT GGC GAT GAA TCA TCT
GIT GAGSATT 1593PmNTr’{ﬁ AR A n Pro Val Thr Ay Asp Gu Ser Ser Val .
Aulle -30 -25 CCG GAA GAG TCT
CTGATCGCT@WWACTTTGGCTAACGTC 207 Pro u du Ser Leu

||e||eA|aGuA§h)m _%ﬂsnvm -20 -15

-10 ccc ATG @&Br Fe 2 GAG GAA 234
Ala Met Ala er du du -5 1 (2) | NFORMATI ON
FOR SEQg D N@Xﬁ’l% ) e pENGE CHARACTERI STI CS:

(B) LOCATION: 223..234

(i) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

GAATTCATTC AAGAATAGTT -CAAACAAGAA GATTACAAAC TATCAATTIC ATACACAATA 60

TAAACGATTA AAAGA ATG AAG GOT GIT TIC TICG GIT TIG TCC TIG ATC GGA 111
15 MetlysAlaValmemuValImSerI.eunesly

o =49 ~40
TIC TGC TGS GOC CAA CCA GIC ACT GGC GAT GAA TCA TCT GIT GAG ATT 159
Fhe Cys Trp Ala Gln Pro Val Thr Gly Asp Glu Ser Ser Val Glu Ile
-5 ~30 ~25

20 COG GAA GAG TOT CIG ATC ATC GCT GAA AAC ACC ACT TIG GCT AAC GIC 207

Pro Glu Glu Ser Ieu Ile Ile Ala Glu Asn Thy Thr leu Ala Asn val

~20 =15 «10

GCC ATG GCOT AAG AGA GAT TCT GAG GAA 234

Ala Met Ala LysAngspSer Glu Glu -

-5

(2) INFORMATION FOR SEQ ID NO: 11:

(1) SEQUENCE CHARACTERISTICS:
() LENGIH: 53 amino acids
(B} TYFE: amino acid
30 (D) TOPOIOGY: linear

(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIFTICN: SEQ ID NO: 11:

MetlysAlaValPheIauVa.lI.euSerI.euIleGlyPheWsTrpMa
-49 ~45 ~40 =35

35 Gln Pro Val Thr Gly Asp Glu Ser Ser Val Glu Ile Pro Glu Glu Ser
=30 =25 ~20

Ieu Ile Ile Ala Glu Asn Thr Thr Leu Ala Asn Val AlaMetAlaI.ys .
~15 . ~10 - -5 N

SheetHasBeen laced
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(A LENGTEP 88 dtith oRGs PATENTS 1 +4% A4 4@\@%88 311 no aci d

TOPOLOGY: |inear (i1) MOLUCULE TYPE: protein (xi éﬁg&dﬁ

DESCRI PWQ95/02059) | D NO 11: Mt Lys Ala Val Phe Leu Val I’_eu Ile
Gy ‘Phe Cys Trp Ala -49 -45 -40

-35 A@n Pro Val Thr Ay Asp GQu Ser S@;VaIGIuIIeProGIuGIuSer

- 30 -25 O Leullelle Ala du Asn Thr Thr
Leu Ala Asn Val Ala Mi,Aa lys -15 -10

-5 Ary Asp Ser GLU b1t ' 31 Arg Asp Ser Gu Qu

1 (2) | NFORMATI ON FOR SEQ ID NO 12 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH %@p .(B) TYPE nucleic acid (O
STRANDE S:sirgle %ﬁ%m » F([))) 1'I:iCPC]_OGY: | i near (1i) MOLECULE
TYPE: DNA i) icRENARPRERTHRAETTAIO (iii) ANTI-SENSE: NO. (vi)
ORl GNAL580URCI& (A) IENGTH: (90 vaBE&ANIFAt synthetic (i x) FEATURE:

(A) NAVE/ KEY: CCS(B) TYPE: nucléis) atidCATI ON: 17,.190 (ix) FEATURE

(A) NAVE/ KEY: si.g_(QppSURINDEINESS: single(B) LOCATION. 17..178
(D) TOPOIOGY: linear

(ii) MOLECULE TYPE: DA
10 (iii) BHYPOTHETICAL: NO
(iii) ANTT-SENSE: NO

(vi) ORIGINAL SCURCE:
(A) ORGANYSM: synthetic

(ix%) FEATURE:
15 (A) NAME/KEY: CDS
(B) LOCATION: 17..190

(ix) FEATURE:
(A) NAME/KEY: sig_peptide
(B) LOCATION: 17..178

20 (ix) FEATURE:
(A) NAME/KEY: mat_peptide
(B) LOCATION: 179..150

(xi) SEQUENCE DESCRIPTICN: SBQ ID NO: 12:

GAATTCAAAC TAAAAA ATG AAG CTT AMA ACT GTA AGA TCT GOG @IC CIT 49
5 Met Lys Leu Iys Thr Val Arg Ser Ala Val Ieu
-54 =50 -45

TOG TCA CIC TTT GCA TOQG CAG GTC CTA GGT CAA CCA GIC ACT GGC GAT 97
Sexr Ser Ieu Phe Ala Ser Gln Val Ieu Gly Gln Pro Val Thr Gly Asp
=40 ~35 -30

30 GAA TCA TCT GIT GAG ATT (O GAA GAG TCT CIG ATC ATC GCT GAA AAC 1458
Glu Ser Ser vVal Glu Ile Pro Glu Glu Ser Ian Ile Ile Ala Glu Asn
-25 -20 ~15

AOCAchmccrAacemeocychrmmeAm'rércmeAA - 190
35'1‘hr'IhrI.euA1aAanalA1aMetAlaLysAngspSerGluGlu
~10 5

(2) INFORMATION FOR SEQ ID NO: 13: T
- TlusSheetHasBecn

opmeerms i



(i x) FEATOURE®® 11726  CORPy RATENIRE) k4P 4 ?&e%de (B) LG:=AR ON

179. .190 (xi) SEQJENCE DESCRI PTION: SEQ ID NO 12: PC%%WC
TAAAAA MEIAOSETT AAA ACT GTA AGA TCT GOG GIC CTT

Met -Lys Leu lys Thr Val Arg ser Ala Val Leu -54

-50 -45 TCG TCA CTA JJT GCA TCG CAG GIC CTA GGI CAA CCA
GIC ACT GGC GAT 97 Ser Ser Leu e Ala Ser @n VvVal Leu Gy G n Pro
Val Thr Ay Asp -4 -35 _ - 30
GAATCATCTGTT(%%%@’E@%@UCTGATGATCGCTGAAAAC 145 G u
Ser Ser Val I er Leu lle lle Ala Qu Asn -25
-20 LECUL® EE{QEX:E'%%%?ETG GCT AAC GIC GCC ATG GCT AGG AGA GAT
TCT GAG GAA (i1) mo Leu Ala Asn Val Ala Met Ala Lys Arg Asp
Ser Gu GU&O& caumcn:mm SEQ TIPNO: 13: 1 (2)

| NFORVATI ON 13: (i) SEQUENCE CHARACTERI STI CS:

(A) LENSME: bfs asi sa'nthalArQSerAlaValleuSerSerI.eumeAla 32

(B) TYPE-s5am no aci =50 (D TOPO=@BY: |inear -4Q i) MOLUCULE
TYPE: protein (xi) SEQUENCE DESCRI PTION: SEQ ID NO 13: Met Lys Leu
Lye Thr \Ger @l Vakrlew Gly/&in Ry Wy The Gly AsppRu Rey,Val Glu -50

-45 - -9 Ser An Val 8% Ay An Pro VA® Thr Ay Asp Au Ser
Ser val d.U 25 Ile Pro

Gy Gy, P Gy Eenlen e B RO AL B A T 2o

-15

val Ala Met Ala Iys Arg Asp Ser Glu Glu
-5

(2) INPORMATION FOR SEQ ID NO: 14:

(i) smwmc&‘ CHARACTERISTICS:
15 (A) LENGTH: 27 base pairs
: (B) TYPE: nucleic acid
(C) STRANDEDNESS: sirdgle
(D) TOROIOGY: linear

(ii) MOLECULE TYPE: DNA
2 (vi) ORIGINAL SQURCE:
(A) ORGANISM: synthetic
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:
ATTTGCTGCC ATGGTACTIT CAGAAGG 27
(2) INFORMATION FOR SEQ ID NO: 15:
25 (1) SEQUENCE CHARACIERISTICS:
(A) LENGTH: 60 base pairs
(B) TYPE: nucleic acid
(C) STRANDEINESS: sirgle
- (D) TOROIOGY: linear
30 (ii) MOLECULE TYPE: [NA
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:
CARCCAATAG ACACGQGTAR AGAAGGGCI‘A C'AGGA'IGA'IT ACCGATACAGA GATCTIGGAG 60

—
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Vol N BB RBa Y A PRS2 205 L (e
| NFORMATI ON . FOR SEQ | D NO  14: (i) SEQUENCE CHARACT ER:PbKes0028

(A) LENCWQ 956208%hse pairs | (B) TYPE: nucleic acid {C)
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (vi) ORI G NAL
SOURCE: (A) ORGANI SM synt het4aC (xi) SEQUENCE DESCRI PTI ON:

SEQ I D NO 14: ATTTGCTGCC ATGGTACTTT CAGAAGG

27 (2) 1 I ., : (i) SEQUENCE CHARACTERI STI CS:
(A) LENGT :’%é@%m For'sgal £ N %’g) TYPE: nucl ei ¢ acid (O
STARDEDNESS: M@QOGY | i near (i) MOLUCULE

TYPE: DNA | irs (A) ORGANI SM synthetic

(xi) SEQUENCE DES P nﬁg& ReNO 15: CAACCAATAG ACACGCGTAA
AGAAGGCGTA CAGCTGAE] seaitremss: soAdIel TGGAG 60

33 (2) | NFORMATI C(AN)F'M Lihasy 16: (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 62 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: (18) nelECULE TYPE: INK D) TOPOLOGY: |i near

(Vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:
CCAAGATCTC TGTATCGTAA TCATGCIGTA GGOCTTCTTT ACGCEIGICT ATTGGIIGGG 60
o 62

(2) INFORMATION FOR SEQ ID NO: 17:

(1) SEQUENCE CHARACTERISTICS:
15 (A) LENGTH: 87 base pairs
(B) TYPE: nucleic acid
(C) STRANDEINESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYFE: DNA
20 (vi) ORIGDNAL SOURCE:
(A) ORGANISM: synthetic
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 17:
GTACCAMAAT AATGAAACTG AAAACTGTAA GATCTGOGGT CCTTTOGICA CTCTTIGCAT 60
CTCAGETOCT TGGOCAACCA ATAGACA 87
25 (2) INFORMATION FOR SEQ ID NO: 18:
{1) SECXUENCE CHARACTERISTICS:
(A) LENGTH: 87 hase pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
30 (D) TOROIOGY: linear
(ii) MOLECULE TYFE: DNA

(vi) ORIGINAL SOURCE!:
(A) ORGANISM: synthetic

\\

(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 18: This gy, \
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(i) FolEe0PE Ve R PATENIRY) 1R Y RAZ2SBURCE: (A) ORGARI sm
synt hetic (xi) SEQUENCE DESCRI PTION: . SEQ I D NO 16: %%8%%%1 _
TGTATCGTW® 988304%8CTCTA GGCCTTCTTT ACGCGTGTCT ATTGGTTGGG 60 P

2 *(2) I NFORVATION FOR SEQ I D NO 17: (i) SEQUENCE

CHARACTERI STI Cs: (A) LENGTH,,87 base pairs (B) TYPE:
nucl eic acid (O STRANDEDNE%% single (D) TOPOLOGY:

| i near Ll '

() croasaaatsh, Ml Mcpr amonset Sl _
GT. ACCAAATW GATCTGCGGT CCTTTCGICA CT CTTGCAT g7

60 CCA ATAGACA :

87 (2) F 18: (1) SEQUENCE CHARACTERI CS:
(A LENGTL# 7 base palgrﬁé%% tnd 107 (B) TYPE: nucleic acid (O
SSTARNDEDNESS{ 3 5 iSEQRENCE CHARACTERISTIOS: TOPOLOGY: | i near (i xi) MOLECULE
TYPE: DSA (\h) IERGOINALbdsaURiirs (A) ORGANI SM synthetic

(xi) SEQUENCE DESQR) PrereN. mkeid BedMD  18:

(C) STRANDEINESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYFE: DNA
10 (vi) ORIGINAL SCURCE:
(A) ORGANISM: synthetic
(i) SECUENCE DESCRIPTTION: SEQ ID NO: 193
TAACCTOGC 9
(2) INFORMATION FOR SEQ ID NO: 20:
15 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 base pairs
(B) TYFE: mucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
2 (ii) MOLECULE TYPE: DNA
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:
CATGEOGACS o / - 10
25 (2) INFORMATION FOR SEQ ID NO: 21:
(i) SEQUENCE CGHARACTERISTICS:
(A) I1ENGIH: 28 base pairs
(B) TYPE: nucleic acid
(C) STRANDEINESS: single
30 (D) TOFOLOGY: linear
(ii) MOLECULE TYPE: INA

(vi) ORIGINAL SOURCE:
(2) ORGANISM: synthetic

(1) SEQUENCE DESCRIPTION: SBQ ID NO: 21: lsShectHasBeenR laced
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34 22 FEB ’96 AL SiORR. PREATT doaldSrALER BB GATGCAAAGA GTGACCGAZAAG3

GACCGCAGT 60 CTTACAGIT TCAGITTCTA TATTTTG 4/00281
87 (2) WO RHRPRIATI ON FOR SEQ I D NO 19: (%) SEQJENCEI,C‘;fjf‘/{j-)ﬁ9 ERI STI CS:
(A) -LENGTH: 9 base pairs (B) TYPE: nucleic acid (O
STRANEDENESS: Si ngl e (D) TG?@_OGY | i near (i) MOLUCULE
TYPE: DNA (vi) ORI G NAL SOURCE: (A) ORGANI SM sypt het ic
(Xi) SEQUENCE~NESCRIA NO 19:
9 (2) INFO J?EH% 20: (i) SEQUENCE CHARACTER STI CS:
(A LENGTEé HirkeoeThRveR seQ ID No 22:(B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (0) TOPOLOGY: i near (i1) MOLECULE
TYPE: DNA (i) (erodmidn CRAMALTIHDCIRGES (A) ORGANI SM synthetic
(xi) SEQUENCE DESQ@R) AENGEH: SE(QrdsR pi3rs20:
10 (26 | NFORVATBDNIYRER reicleidateid 21: (i) SEQENCE
CHARACTERI STI CS:  (©) SMNDED%ES?IEA . 28 base pairs (B) TYPE
nucl ei ¢ acid (D) TOROLGFY:S DNESS: single (D) TOPOLOGY:
| i near (L) I\/O_ECULE TYPE DNA (vi) ORI A NAL SOURCE:
(A) ORGANI SM{id)y MRBEYIE TYPE: DA

(vi) ORIGINAL SOURCE:

10 (A) ORGANTSM: synthetic

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:
CTAGCTGGIT TCAATTIOGA TGGTTGGC 28
(2) INFORMATION FOR SEQ ID NO: 23:
(i) SEQUENCE CHARACTERISTICS!
15 (A) ILENGTH: 88 base pairs
: (B) TYFE: nucleic acid
(C) STRANDEINESS: single
(D) TOFOLOGY: linear
(ii) MOLECULE TYPE: [DNA
20 (vi) CRIGINAL SCURCE:
' (A) ORGANISM: synthetic
(x1) SECQUENCE mscmmbu: SEQ ID NO: 23:
AATTCAAACT AAAAAATGAA GciTAAAAcr GTAAGATCIG OGGICCTTIC GICACTCTIT 60
GCATCRCAGG TOCTAGGTCA ACCAGICA 88
25 (2) INFORMATTON FOR SEQ ID NO: 24:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 81 base pairs
(B) TYPE: nucleic acid
_ (C) STRANDEINESS: single
30 (D)} TOROLOGY: lineax
(ii) MOLECULE TYPE: INA
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic

i : S 0: 24: D ——
(x1) SPQUENCE DESCRIPTION: SEQ ID N This Sheot Has Boca
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" P.44
(xi) 25E@PENGE DESTRI PARFONPATERTS L DHPy44,4E 20 68

35 CTTGGCCAAC CATCGAAATT GAAACCAG PCT/DK94/0028 (-

| NFOVARWDENTBER SEQ | D NO 22: SEQUENCE CHARACTERI STI CS:

(A). LENGTH. 28 base pairs (B) TY: rnuleic acid (O
STRANDEDNESS: si ngl e (D TORELOGY: |inear (i) MOLECULE
TYPR. DNA (vi) ORI G NAL SOURCE: (A) ORGANI SM__synt hedii ¢
(Xi) SEQUENCE DESCRI PTI E@@@W CGA TGGC
28  (2) UINETRRRE '@G@@% (i) SEQUENCE CHARACTERDTI CS:
(A) LENGTH: 88 bas (B) TYPE: nucleic acid (O
STARANDEENEGM@W (D) TOPOLOGYU: | i near (ii) MOLECULE
TYPE: DNA (vi) ORI G NAL SOURCE: (A) ORGANI SM synt hetic
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 23: - AATTCAAACT AAAAAAATGAA GCTTAAAACT |
GTAAGATCTG CGGTCCTTTC GTCACTATTT: 60
GCATCGAGG TCCTAGGTCA ACCAGTCA 88 (2)

| NFORMATI ON FOR SEQ I D NO. 24: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: - 81 base pairs

—
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(B) TYBEFERUGPeild 8 (CORP. PATENTS 1 (45 &4 MRERDBPINESS: singl e

.S D)

TOPOLOGY: | i near (ii) MOLECULE TYPE: DNA (Vi) ORLG
SOURCE: WO 9502088 (A) ORGANI SM synt heti ¢ (xi) SEQUEKF/PKI4/00281
DESGRI PTION: SEQ I D NO. 24 36
CTGGTGACC TAGGACCTGC GATCAAAGA GTA GACCGCAGAT CTTACAGTTT
60 TAAGCTCAT TTTTTAGITT G 81

.

CLAIMS 1 égm construct conprising the follow ng sequence
-P-SP- (L r]

sequence encodi ng the yeast aspartic protease 3 (YAP3) signal

|s a DNA geqyepgg saﬁgéwggaag@apfém&pexk&efomm&g Yaduerca !

sequence encoding a pepti Ining”a yeast processing site,

- PS- HP- 3 wherein P is a pronoter sequence, SP is a DNA

peptide, LP
s a DNA
and HP is a

DNA sequence encodi ng a pol ypeptide which is heterol ogous to a sel ected
host organism 2. ﬁmipwspepﬁpykupsanpgqnding to claim1, wherein-‘the
pronoter sequence is selected fromthe saccharonyces cerevisiae Mal, TPI,

ADH, BARLl or PGK pronoter, or the Schizosacchat onyces

5

10

wherein

P is a promoter sequenda, .

8P is a DNA seguence encoding the yeast aspartic protease 3
(YAP3) signal peptide,

LP is a DNA sequence encoding a leader peptide,

n is 0 or 1, ' _

PS is a DNA sequence encoding a peptide defining a yeast
processing site, and

HP is a DNA sequence encoding a polypeptide which is
heterologous to a selected host organism.

2. A DNA construct according to claim 1, wherein the promoter

15 sequence iz selected from the Saccharomvces cerevigize MFal,
TPI, ADH, BARl or PGK.promoter, or the Schizosaccharomyces

20

25

pombe ADH promoter.

3. A DNA construct according to claim 1, wherein the YAP3
signal peptide is encoded by the following DNA sequence

ATG AAA CTG AAA ACT GTA AGA TCT GCG GTC CTT TCG TCA CTC TTYT GCA
TCT CAG GTC CTT GGC (SEQ ID No:l)

or a suitable modification thereof encoding a peptide with a
high degree of homology to the YAP3 signal peptide.

4. A DNA construct according to claim 1, wherein n is 1.

5. A DNA construct according to claim 5, wherein the leader

peptide is a yeast MFal leader peptide or a synthetic leader
peptide.

IRy
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ponbe iﬁ-ﬂEBr’ogr?Dtlelr:?B PRA Pﬁ{ﬁmg’ohsfﬁé'f‘,qfcé%rai ng to claim1, wher ef' 16 he
"YAP3 sig | de i s encoded by the following DNA sequen
W odEhss, IR

CTG
AAA ACT CT GCG GIC CTT TCG TCA CTC TTT GCA TCT CA T GCC
(SEQ ID No: 1) or a suitable nodification thereof encoding a peptide with a
hi gh degree of honpl ogy to the YAP3 sigpal peptide. 4. A DNA construct
according to claiml1, wherein nis 1. 5. A DNA construct according to
claim5, wherein the | eader peptide is a yeast Mral | eader peptide or a
synt hetic | eader pepti de. . . 38 6. A
DNA const fruch ¥ SANSFRStc laGoRTEingn &0t asd iy Mhapein o8] iRc8 BNBodi ng
Lys-Arg, dequeiise kysoding Ayes-Arg,0RArd-dys, Gys-Ays Argrg-Arg. oA Dila-
construct fSQEFQLRQ to claim1, wherein the 5 heterol ogous pol ypeptide is
sel ected ?ronl e g?éup consi sting of aprotinin, tissue factor pathway
I nhi bitor or other protease inhibitors, insulin or insulin precursors,

hurr?hdorlwvi?e DN@/ Ol\gohxs_%%%neac'tba&at&hgukitca, a]gumgon,, gw\ajﬁa?n-l ithe[ |
pepti ae | Ssue as nogen _acii1 vator, anstorti n ro CL Qr err
DrP 10" [ & hetesploarub. RotFReRtaio s Serached ArRmIhe Gronh GRRSIEEInT
anal ogue blfeappbtinin, StidsddAF et pathwagciniibitsp ar athelk priotelase

const r uot ‘EETEIERER. * IARITH B SRR [BHL8H, SGHLF Soman du Boife |
sequence PFowkh Irprmeoney|irterleukin,glusagepentl weagorxpike fantife dor
conpri si ng1gsBNAIQRMiMsgen a2E4%atbRY £2aRl¥olhifhyt®wind factor a or
10 8, platelet-derived growth factor, enzymes, or a functional
analogque thereof.

8. A DNA construct according to claim 31, which further
comprises a transcription termination sequence. |

9. A DNA construct according to claim 8, wherein the
15 transcription termination sequence is the TPI terminator.

10. A recombinant expression vector comprising a DNA construct
according to any of claims 1-9.

11. A cell transformed with a vector accordihg to claim 10.
12. A cell according to claim 11, which is a fungal cell.
20 13. A cell according to claim 12, which is a yeast cell..

l4. A cell according to claim 13, which is a cell of

Saccharxomyces, Schizosaccharomyces, Kluyveromyces, Hansenula or
Yarrowia.

15. A cell according to claim 14, which is a cell of
25 Saccharomyces cerevisiae or Schizosaccharomvces vpomba.

g
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11. A czezl TEBt r%sns %)rarsr;ed c\?\nRFt‘ hPmE\%%tlongc?:“of‘%Iizﬁg%[ o claim10. 12 AFCE |
according to claim1l, which is a fungal cell. 20 13. A cell ﬁﬁéﬂl ng to
claim 12 WOQASEMSPs a yeast cell. 14. A cell according t8CE W

which is a cell of ‘Saccharonyces, Schi zosaccharonyces, Kl uyveromces,
Hansenul a or Yarr ow a. 15. A cell @CCOI’dI ng to claim14, which is a
cell of 25 Saccharonyces cerevi siae or chlzosaccharonyces ponbe

39 16. od of rodu in t er ol ogous tid

Corpr 151 nhBcult uPRRE caF | MeRufthy’ B HBFR-BIoURRE didivndbid eroﬂogous
pol ypept i metand mpmprnsmganeﬁbtmmqwa h @elDONA wiuimt r et engofo any
of clai msefz pPekBif a%é&é?bfo&?@é%@eirﬁ%.@dé‘ aqﬁprm%msa%ﬁ%m@an of

the hetero ogous ngP het er ol ogous
pol ypept | H&® e®d @er SEHRY hacrepding to any of claims 1-9 in a

5 suitable medium to obtain expression and secretion of the
heterologous polypeptide, after which the heterologous
pelypeptide is recovered from the medium.

* < L L] S *
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