1 - DESCRI PTI ON METHOD OF SCREENI NG FOR COVPOUNDS THAT
| NHI BI T THE ENZYMATI C. ACTI VI TYIOF GAT1 GENE PRODUCT
Technical Field The present invention relates to - '
nmet hods of screening for antifungal agents having the
activity of inhibiting GPl synthase, which is involved
in the synthesis of fungal DESCRIMBIC(hS. 10 Background
Art The present inventors noticed that adhesion to’
to exert their -

hg&hcells is inportant for fungi :
pa "sllégm ﬂmﬁa NINGHOR COMPOUNDS TRIAT mp{mqugm BNZYMATIC.
ungal .cell-a esl{xpmbﬁmréﬁﬁﬁﬁlobgecfur ace_

| ayers of cell r
gl ycosyl phosphati dylinositol (GPl) anchors on the cell

Techidal PieRl (Non- Pat ent Docunent 1: Harmada K et at., Mol.
Gen.__Cenet., 258: 53-59, 1998). 15 Accordingly, the’
pr esHIRPIEseRé inventior relatésdo meethddsatf sm&ﬂng@bﬁdnmﬂ@lﬁj agents having the

A P A eke OPN by Pyl IR e v iess SEloned oo wals

10

20

25

30

.35

‘wall's and al's hi
host cells could be generated by inhibiting the

' Backg aedAriof transporting proteins anchored wth GPl
Thus, the

(GPlLzanchored proteins) to cell walls. ° :
pre ﬁPquﬁWéﬁY@t%rsslpﬁmdltba_ tetleiyon toibsDeallslio uipatant for Fehgi to exert

theid padespeniefty, AndGhASRAes28 LR A0 @?@%@é Qgﬁﬁgal;cqil%ihcsion are transported to

o preventing _pathogeni ¢ fung . -
the %ﬁ?@@g‘}f fF%ﬁ waﬂs pltay igh?GDS)flghqﬂJhaﬁdoﬂiti]coeRdlﬁ(GM) dndh&i8 bn the cell
menbedrle Faterd Dot I‘ﬂ%:a" ! A &

A a @qvt%g t oe host cellnlaiz, by dlgghlpfb‘{l‘t’ rrllg‘ﬁl M‘%@éré&r&s B%Tsﬁs 1998).

ceoy %E]‘ 4 105 PEeRsREmventersaionsidered thahgeavel eatifungwldgesits R idkibit the -

. ' rs.fo the follown

syntﬂéﬁsl%%e%tig Wﬁ&%ﬁﬁ&?ﬁﬂ%ﬂbﬂﬁ@é&e@mu olﬂgnga? ce]js o host cefls could be
gene, : Y| b1t;ng the process of transporting proteins anchored with GPI (GPI-anchored
p;otems) to cell walls. Thus, the present inventors started sfudy. _ ‘

Disclosure of the Invention _

Disclosed are antifungal agents for } preventing pathogenic fungi from exerting
pathogenicity, by inhibiting the synthesis of fungal cell walls, as well as by inhibiting fungal
cell adhesion to host cells, by inhibition of the transport of GPI-anchored proteins to fungal cell

walls.

. In' WO 02/04626, the present inventors found the following proteins involved in the

- process of transporting GPI-anchored proteins to cell walls: the proteins of Saccharomyces

cerevisiae encoded by DNAs comprising the nucleotide sequence of SEQ ID NO: 1; the proteins-
of Candida albicans encoded by DNAs comprising the nucleotide sequenc;,es of SEQIDNOs: 3
and 5; the proteins of Schizosaccharomyces pombe éncoded by DNAs comprising the nucleotide
sequence of SEQ ID NO: 7; the proteins of Aspergilius fumigatus encoded by DNAs comprising
the nucleotide sequences of SEQ ID NOs: 9 and 11 ; and the prc;teins of Cryptococcus
negformans encoded by DNAs comprising the nucleotide sequences of SEQ ID NOs: 12 and 13.
These nucleotide sequences were called GWT] genes. In addition, the inventors found that -
GWT1 gene-deficient fungi can not synthesize cell walls, Furthermore, the inventors found =
that the compound represented by formula (Ia) binds to the above-described proteins t;) inhibit
the transport of GPI-anchored proteins to cell walls, thus inhibiting the synthesis of fngal cell
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process of transporting GPl-anchored proteins to cell

wal | s: the proteins of Saccharpnyces cerevisiae

encoded by DNAs conprising the nucl eotide sequence of

SEQ ID NO 1; the proteins of Candi da al bicans

encoded byDNAs conprising the nucl eotide sequences of
wall9EQ I D-NGs: 3. and '5; the proteins of-

Schi zosacchar onmyces ponbe encoded by DNAs conpri sing
ucl eotide 30 sequence of SEQID NO 7; the .
/I ns of Aspergillus. fu' mgatus encoded by DNAs .

[ nﬂ )the nucl eoti de sequences of SEQ ID NGs: 9
a g the proteins of Cryptococcus neofornmans
by DNAs conpri sing the nucl eoti de sequences of
NS and 13. "~ These nucl eoti de sequences
wer e caIIed GWM1 genes. In addition the inventors

f ourisk ihbéitors @gﬁjfoﬂﬁ@ﬁlafjﬁ\ta @Wﬁ qu{tdﬁsﬂﬂﬁ@gﬁﬁglf geferi'ed to as

val | s.

o« nt hesl z |1 o
G“’ﬁﬁ e@#@fﬂa’dﬁﬁmﬁhesmg Cdsbéﬂmdﬂmwﬂmsfﬂhmg(dwﬁcyl groupto _

- al NbPII’idfthé GPIBi% ARRES SIS @??
' '20;0:4%% or, %f SGPI - anchor e ot’géli{ﬁ o ‘?‘ﬂ‘é gigcmBlol
! p‘f?‘%’ Freeuspmeheki Bio BmVsAeuam@ OatiB M55 (2-3): 327-40).

.'Ihelﬂehﬁﬁ'éé Eﬁ@d'ﬁ[ﬁ(@&h h&in

'f rod uctc'Ilc rei nafter ]rﬁledfserre%ﬁ ﬂ%ﬁ%ﬁ% Q?llscouldhe
ound, By SCrae, P compousds thahinhehit ﬂlﬂsr@tl&tr. rnd dn;sic))ﬁlplétyd the present
inventiélansferring an acyl group to 5 GIcN-PI in the GPI

bi osynthesis pathway (Fig. 1; Kinoshita and Inoue,

Cipeciallyi the@resenBimventicdOp@vides ; 4 (midthodd 3t StreefipJfe8 ANcdthpound
99 Oct 8 1455 (2-3):

having 3b 2 BhoT U6 RROKR A Bhd arpaees AR 9B RE0m s

i mhibiting the synthesis of fungal cell walls could be

gl A AT U1

ctivi and thus conp
@ dly i nvention provides a nmethod of
(3) SRR HiRGedt Qémﬁle‘%ﬂﬁfm&'égses GlcN-(acyl)PL.

The “GWT1” gene refers to a gene involved in the synthesis of fungal cell walls, which
was disclosed in WO 02/04626. The term “overexpressed” does not refer to expression of
native genes, but to the expression of exogenously introduced genes.

~ “GleN-~(acyDPI” refers to glucosaminyl-acylphosphatidylinositol in which an acyl group
is linked with the inositol-of glucosaminyl-phosphatidylinositol (GIcN-PY) in the GPI
biosynthesis pathway (Flg 1; Kinoshita and Inoue, Curr Opin Chem Biol 2000 Dec; 4(6) 632-8;
Ferguson et al., Blochlm Biophys Acta 1999 Oct 8; 1455(2-3) :327-40).

In one example embodiment, the GWT1 gene is any one of the following:

(a) aDNA encodmg a protein compnsmg the amino acid sequence of SEQ IDNO: 2,4,6,8,.

10, or 14;
(b) a DNA comprising the nucleotide sequence of SEQ IDNO: 1,3,5,7,9, 11, 12, or 13;

{c) a DNA hybridizing to the DNA comprising the nucleotide sequence of SEQIDNO: 1, 3, 5, |

7,9, 11,12, or 13 under stringent conditions; and .
(d) a DNA encoding a protein comprising the amino acid sequence of SEQ ID NO: 2, 4, 6, 8,
10, or 14, wherein one or more amino acids have been added, deleted, substltuted and/or

inserted. .
The term “stringent eonditions” means, fo;.exa;nple, hybridization in 4x SSC at 65°C
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having an antifungal activity, wherein the nethod -
conprises the steps of: (1) confacting a test sanple.
with an overexpressed protein e€ncoded by the GAT1
gene;, (2) detecting GcN-(acyl)Pl; and 15 (3)

sel ecting the t est sanple t hat decreases
e refers to a gene

. follgr%s\;}:gl'b&a%% gtvﬂgx @;ﬁ tsgégt §5gqe: P Ansdoug: e Alteppstively, mnghnt condmons

refevte hybsdizationdn 4r SHO Wdh Qé%ﬁrmfﬂﬁﬁietat@ ft%“é) Og%?%c%?&tﬁ% conditions
maf/ B8y il B Pl B o S01GHom TR P BOY a6 ok 2.3 hours, followed by
wasimgmt(l &0V SAC, she 6D StA 25°C for five mmutes 2X SSC 0. 05%) SDS at 25°C

o SRR S L S ok

o g’ﬁsé‘motqm cpmprgihg th eylinonasid sefuchislia WHiD oﬂéblt R8reAthino a(:lds

| u
: Shl a and

hav®)\ bg 1 e&&d%%efe{ﬁ%&b@%gﬂ@/ol L d:an ¢ Biepared by methods known to

os:@kglgd@mtbstmafo: exanplehbm&-ookaed ;ﬁﬁta%ng&@ s&ﬁro%k, I. Fntsch, E. F
|
bor _

Lab é;rgne - agptmgHsﬂbng N¥e ﬁmhmmﬁs&ﬁﬂﬂws&lﬂhaﬁﬁ?ﬂ D Thereisno
'hmit%,' fbn 311 of arfiifio %gigsg bédg'tsb;tﬁ], @Oggeis %:?e st ?alng protem retains the

t he nuc eOtI e seque

actlv1t1' of transfewing 3n a¢yl)erau I GlePI. di Piei@niber bf?niﬁﬂ&mds to be mutated i is.
LT R TN

t&ﬁml cqxuﬂm@omun efihemutgtedlamm sdids, aolvag @ﬂﬁg)rbﬁﬁl ﬁ.@xﬂé’the actmty

sciibddbregguence of SEQ ID NO 2, 4, 6, 8,
de 14, vvhg?el n one or nore anm.no aci ds have been added

del Ereauoteinsiond prontin ahutmtsi bmparddﬂﬁﬂx@ttﬁéjaboﬁ-ﬂe&(ﬁﬂi@d hybridization

: techn@%E hﬁ‘?‘%{lﬂ I%gg ﬁiﬁh AB? %%ngyrle 966% or h1gher, 70% or higher, 80% or

higher, 90% or higher, or 95% or hlgher homology) to protems con31st1ng of the amino acid

sequence of SEQ ID NO: 2, 4, 6 8,10,0r 14 at the amino acid level. The amino acid sequence
‘homology can be determined usmg -3 BLASTx. program (at the amino acid level; Altschul et al., J. L

Mol. Biol. 215:403-410, 1990). This program is based on the BLAST algorithm of Karlin and
Altschul (Proc. Natl. Acad. Sci. USA 87: 2264-2268, 1990; Proc. Natl. Acad. Sci. USA
90:5873-5877, 1993). When the amino acid sequences are analyzed using BLASTX,
parameters of, for example score= 50 and wordlength=3 are used.  Alternatively, when using
the Gappcd BLAST program, the amino acid sequences can be analyzed by the method
described by Altschul ef al (Nucleic. Acids. Res. 25:3389-3402, 1997). When the BLAST and
Gapped BLAST programs are used, the default parameter values for each program are used. -
Specific procedures for these analyses are known in the art (http.//WWW.anl nim.nih.gov).

In another example embodiment, the step of detecting tho acylated GPI is thin-layer

chromatography.

In another example embodiment, the method further comprises a step 4, of determining
whether the selected test sample inhibits the process of transporting a GPI-anchored protein to
a fungal cell wall, whether the test sample inhibits the expression of a GPI-anchored protein
on a fungal cell surface, or whether the test sample inhibits the proliferation of a fungi.
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fol I owed by washing with 0.1x SSC at 65C for one hour.
‘Alternatively, stringent conditions refer to :
hybri-di.zation in 4x SSC wi th 50%f or man de at 42C

o O her acceptable conditions 4may be hybridization in

| Perfect Hyb't"t solution (TOYOBO at 65C for 2.5 hours,
- followed by - washing with (1) 2x SSC, 0.05% SDS at 25_C
_ for five mnutes; (2) 2x SSC, 0.05% SDS at 25C 5 for

M%tﬂbﬁs %I%B&H(cé Si'n: ¢ r,-?-g ]hf’dl%lzl{(ﬁe%&ﬁql% agﬁgg}tumngztransacylaeon -' ;_‘

,aCHVléﬂahenﬁélelpmSﬂm mmmmawdmdoRdMGm acids have been .

added, del eted, substituted, -and/or inserted* can be
prepared by nethods known to those skilled in the
1 Methads ferprepating bW T lgyrotsirt e- d| rected nut agene3| s

(SRSt ie b Hom Erut o NERL Bl bS8

cerevisigenGr albipgns. Shpembe ws%/fwﬂgbw&vrﬁ mgofbmm and\hibre pefehably S. -

~ cereviTiedt TR Qﬁ‘aﬁﬁgylﬁtéfa&%tgrm%%egﬁrﬁ?érx{%Y% er T Itg(g Prspated éxbembrane

Imtation om t

fractigndiresily oz sftetmurification. nEchtrm@ylatlpeiaaﬁmw d:dnebe resdilywhéagured by
-mtrodﬁf:m‘graqjﬁﬁ&%&' dé"ig.lc%tlﬁs ¥ec1ug{1&3ﬂ' SIE‘Q @ NO:d aﬁ 8 gftﬁ or 13 into

aim No acl
ﬁmgal @eéks to pyesexnressithe GVib} proteis., ’almsl progedurp cad be simcifically described

usmggrcgrggﬁae THesIfwis NO limtation on the position of. 7
~“the mutated amno acids, as long as the protein
ret ains the activity -15 described above. The protei ns

(I)Inﬁa@hcﬂf,ﬂbgﬂl@@wt[qrge prepared using the above-described
hybri di zation tec nlques normal 'y have high honol ogy

(f &he GWahbeane cgodis prepareghircarryomyant PRRGIsiNg fupgabIdNAS as templates, :
and phmER YesigRRB8Ed Hh glﬁﬁéleot?cﬁa s%% Enk OPSEQ% Nep! 9gyy 4 gﬂ:‘dz or 13.

proteins consistin no acl sequence’ ot
| DU Wl Lyexpresgionpasmid isiprepared bipingerting aa@pprcpm’re [promotor and

| termink, h APa @Qﬁibﬁ %%fﬁé‘t‘erealﬁpa OAPPILLRYm Al ?@1]'19&:{ ﬁ{nﬂ' Iﬁﬁdl 0 (Tanaka

n BLASTX program (at t am no acl _
et al, ﬁqi éﬂﬁBlo& 1%(| 43037313)\4$190), Bnt@ﬁhe muki-doging s0¢ oﬁgg@:;presswn vector
that flﬂibﬂl(ﬁlsﬁﬁ QU AdVidige, Qﬁ&?ﬁ PRpiNCaktnshifd SRGHAT &he K35 ltﬂe%xpressmn

ector g cerevisiae cells of, for example, G2-10 strain, are incubated while shaking in an
appropriate medium such as yeast extract-polypeptone-dextrose (YPD) medium at an appropriate
temperature, for example, at 30°C. . The fungal cells are harvested at the late logarithmic growth -
phase. After washing, GWT1 expression plasmids are introduced into S, cerevisiae cells, for
example, by the lithium acetate method. = The lithium acetate method is described in the Users
Manual attached to YEAST MAKER™ Yeast Transformation System (Clontech). |
GWT1-overexpressing strain and empty vector-introduced strain can be obtamed by cultunng
the cells in SD(ura-) medium at 30°C for two days. ' :

Fungal strains to which the GWT1 gene is introduced are preferably deﬁci_ent strains

Jacking their native GWT1 gene. S. cerevisize GWT] gene-deficient cells can be obtained by a

method described below.

PCR amplification is carried out using a marker gene, preferably S. pombe his5 gene, as
a template, and primers designed to obtain PCR products which comprise 30 bp, or more
preferably 40 bp or more of the GWT1 gene sequence (for example, the sequence of SEQ ID
NO: 1) to be deleted. The resultin;.;:,r PCR products are purified, and then introduced into fungal
cells. Deficient strains can be obtained by screening appropriate to the marker gene for
example by culturing the cells in h.lS- medium when the marker is his5.
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Al'tschul (Prot. Natl. Acad. Sci. USA 87.2264-2268,
- 1990; Proc. Natl. .Acad. Sci. USA 90:5873-5877, 1993).
- When the am no. acid sequences are anal yzed- using
BLASTX. paranmeters of, for exanple, score= 50 and-
wor dl engt h= 3 are used. Alternatively;:mhen using 25
t.he Gapped BLAST program the am no -aci d sequences can
be anal yzed by the method described by.AItschub%et
en

R ol iRt SRR B i hinet e s cerevisize
are defefibed in: I@rﬂhéeml.,MuneéS?;}:(Sﬂ-SBaW?nﬁ'@mm&%xpi‘é%nvec.torch, e
LA fe t . se e -kno : S
ot SRS S ) ok RATP A%, S5 BB D, 1096 b
albicepsarpressientyedtonpRAM10tahé smhemmﬁﬂheﬂjsﬁiriimg?dhmﬁng&ﬁesb &lt:cﬁsrs; Punt PT -
' i18-4 t hy. lL.n anot.her anpl e |
rat SNty B PRGOSO OIS e
‘methetistfer imofweng tvee hentors:rmdddomieh ks ué SFEMB@bIBN Lot $87: 41-45,

0L COR A PRI R BB B b s

vectorshe -expressi on of a GPl-anchored protein on a fungal

: : l e i.nhibifs 4 he. o
or o5 Bl B Ereo@ing OTHIARH oS T2 (R e YPEBRA Ron waerat,
GenelyariB4p7 bi-é24 1998, and nethods for determining - -

transacyl ation activity[2] of the present invention
are di sclosed below. 1. Methods for preparing GAT1

(2) Mpthgdsefon pepeximg theroersbrant Sagiompar ed from a fungal

. al bi cans, . Tunrge ] _
an apprAEri#e medpimafseeh b §DEra-) Govid icslium, at Bhapproprisedsthperatare, for

e

being e M bwerd8 TN TriediCIEH RSO mbEMaCy, By fungal cels are
suspehdUITQE S hatt AR {fof EGME RN oF F0E BIHG E FroRlasTRRbR:

et OSSP K 8o SETGHR e s

| (Complete ;’Rpche). . An adequate amount (for example, 1.5 ml) of glass beads is added to the

suspension. The samples are vortexed and placed on ice, and these procedures are repeated (for
example, ten cycles of vortexing for 30 seconds and placing on ice for 30 seconds) to disrupt
fungal cells. o

The samples are centrifuged, for example, at 1000 g for five minutes, to precipitate glass
beads and fungal cells which are not disrupted. = The resulting supernatant is transferred to

‘another tube, and then centrifuged, to precipitate the membrane fraction comprising organelles

(total membrane fraction), for example at 13 000 g for 20 minutes. - If required, the precipitate’
is further suspended in 1 ml of an appropriate assay buffer, and centrifuged, for example, at 1000
g for one minute to remove those components which are not suspended. The supernatant is
then centrifuged, for éxample, at 13 000 g for 20 minutes, and the resulting precipitate is
resuspended in an appropriate assay buffer to obtain a membrane fraction.

Membrane fractions from fingal cells other than S. cerevisige can be prepared by the
methods as described in: Yoko-o et al., Eur. J. Biochem. 257: 630-637, 1998, for S. pombe;
Sentandreu M et al., J. Bacteriol., 180: 282-289, 1998, for C. albicans; Mouyna I et al., J. Biol.
Chem., 275: 14882-14889, 2000, for 4. Jumigatus; and Thompson JR et al,, J. Bacteriol., 181: |
444-453, 1999, for C. neoformans.

Alternatively, GWT1 protein can be prepared by expression in cells other than fungal

cells, such as mammalian cells, insect cells, and E. coli cells.
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10 fungal cells to overexpress the GM1 protein. This
~procedure can be specifically descrlbed using S.
‘cerevisiae, as follows:. (1) Introduction - of the GATI _
'gene The GAT1 gene can be’ prepared by carrying. “out PCR

© using fungal DNAs as tenplates, .15 and prinmers- _
~desi gned based on a nucl eoti de sequence of SEQ.ID NG

1, 3, 5 7,9, 11, 12, or 13. The GM1 expression

o Bt R B0 R i S T ABRRRD b e g psering

E GWTel imapfod exempienart overeikprdssien vémtomqaifﬁﬁﬂng Embmmc&tbr éitroducing the

V"“’t"m\lt? Jﬂalﬁh% ils; a}l&)ﬂ}eﬁ gggﬁg%ﬁggh% qb%%gl r?betdr%lPetaJa-Repo etal., J - |

10

Biol. Cbnmﬂdﬁs%hﬁ-ﬁ 26@1 evi si ae, such.as YEp352 and
' nWﬁJn' ilSkct E&ls@%{meﬂe&?ﬁe 'B}a%etfg%tl Slllrgf)]asrez? la}\r/ﬁl%pgﬁnég

S. cerevi sl ae exanp - __
GWTl reEpiessing ingaet oslls frukh argSf9rceHsD usingpa bzpnuﬂca»ums eEptessionskit; Hor example,

BAC % B%@Ea&ﬂ“xﬂﬁ%x@?és@ﬁgﬁ ?%s%ﬁ? U?x%i{t}or&%ﬁﬁﬁ%g ﬁl%g Bdiy mcfﬁlg to carry out

riat

‘the mﬁ’fbﬂ@ dbscﬁgbd in @k@mbtalft/dstJeBwé,tChdm R 64[2(7@:]1;2(10ﬂm c S
ar QYA £ RBASE eﬁ‘f GWTg%{%hP&n bggﬂe%a?rﬁcfﬁf ﬁ%&l‘ﬁﬂg @\g‘;,g;ugo an E. coli

are I ntroduce cerevi si
expregpjort Yrstarj fon rexsmnﬁ@,azcéﬁ)é (PfizeRo dnd thee inirodvicing the wacatrdnto £, coli cells

' suchel'ﬁimd is described in the Users 25 Manual attached to

~ YEAST MAKER Yeast Transformation System (d ontech).
GM - over expressing strain and enpty vector-introduced

'-2 Me&foﬁéﬁﬁdé %E%[?sla%qgl%r t uring the cells in

ura-) days. Fungal strains to
b%tr@wecmn ggastionite G canbieidetdctad by greanethadigscribed in Costello

and oﬁe&i i B{ML. @{e&ﬁ'(wzggeﬂﬂfsgﬁstsb?'dr etﬁk?‘ﬁieih%d%% g@g}ﬁ;rggzot and

cereV|S|ae Icient’ c can

Doerigg, Biochsm. det1H82) :&9335 -PhedExenples ofpreifiepnethodsare lustraged below,

o howew“e@ 'thé E€bePirtientsd 'c@ﬂh@oﬂi%w mfa?P&‘eraB%@%{r@%&’ ac§0 4 %he GWT1

20

25

30

35

eS|gne

gene, as a tenplate, pH

‘gene;ggcftgitsﬁoﬂs@pgsg,c;@g@@cgwsvm, ch conprise 30 bp, or nore

The GWT1 gene product prepared in Section 1, above, preferably a membrane fractioi;
comprising a GWT1 gene product, is added along with test compounds to a buffer comprising:

- appropriate metal ions (Mg, Mn); ATP; and Coenzyme A; and preferably inhibitors that prevent

the consumption of UDP-GlcNAc in other reactions, such as nikkomycin Z as an inhibitor of
chitin synthesis, and tunicamycin as an inhibitor of the synthesis of asparagine-linked sugar

~chain. The mixture is incubated at an appropriate temperature for an appropriate period (for

example, at 24°C for 15 minutes),
Then, a GlcN-(acyl)PI precursor (for example, UDP-GlcNAc or Acyl-Coenzyme A, and

preferably UDP-['*C]GlcNAC) labeled with an appropriate label, preferably with an isotope, is
. added to the mixture. The resulting mixture is further incubated for an appropriate period (for

example, for one hour at 24°C). A 1:2 mixture of chloroform:methanol is added to the mixture,
and stirred to stop the reaction. Lipids are then extracted from the mixture. The extracted

‘reaction products are dissolved in an appropriate solvent, preferably in butanol, and then

subjected to HPLC, thin-layer chromatography (TLC), or such, and preferably TLC, to isolate

* GleN-(acyl)PI generated in the reaction. A developing solvent for TLC can be selected

appropriately, and may be, for example, CHCl3/CH;OH/H,0 (65:25:4), CHCL/CH;0H/1 M
NH4OH (10:10:3), or CHCl3/pyridine/HCOOH (35:30:7), and preferably HCly/CH;OH/1 M
NH4OH (10:10:3).  The isolated GlcN-(acyl)PI is quantified by a method that accords with the
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preferably 40 bp or nore of the GM1 gene sequence |
(for exanple, the sequence of SEQID NO 1) to be :
del eted. The.resulting PCR products are purlfl_ed and
then introduced into fungal - 35 cells. Deficient j -
strains can be obtai ned by screening appropriate to

the marker gene, for exanple, by culturi ng the cells

i n"his- nedi umwhen the marker i-s hiss. S ExpreSS| on

7 label &f Or@h%{'ﬂdbgl%? %éﬁ?#ésq gét kt?egtégle H%ﬂsgggéﬁ? ?sgcijt?agq c? based on 1ts - |

an S cerevis

"radloalatmirye -353: 80-83, 1991, for S porrbe expression

VeGkALy R?ﬂu@@mﬁéﬁgpt’ éf‘%g{cﬂ}?f% pfrg L g%%éf” oq'fa(}est

vect ors

- -compgund, ath@tesmmn;mnpd esistcpmineddt @bn@ﬂwﬂle&mﬂvlﬁ_mfﬁnh@ﬂﬂlg transacylatlon :
-byGWeItlh&J 5. 0r i ntroducing these vectors; Punt PJ 5 et L

E, " 56: 117-124, 1987, for A funmi gat us _‘
ex p‘k testssample/foundto qoidyzisk ﬂmnttm.ty lof ivhilsltingtrivedsyl4i@n as descnbed -

o, A0 R RS 88 5y BRISR R B i 5 i

GPI-anghorsd gxmipms' Eccﬁ.lugal sEll/Bralls,dvisethdr,it mhibitseicwgsesfion of GPI-anchored |
et 4 LEGSE, o GEABAP gl B D et o

- that thegigst samleemh@lts the pmbeﬁemfsrmxspom&g GPZ{-laﬁeHoZ‘Bd pﬁb&-ﬁﬁs to(fdngal cell R
walls NRh{BRE e é?('brég ﬁf? 81? GP&ESJE% ﬁéﬁ; g?lz surfaces, o indybits fungal

cerevi si ae ce

growtly ien the sapple iskaipremishngldandidate foam amfmmgal agene. rredl um L
© o ME(RSs 41 Pk relotd A A 8 R BRELRPEAANS elyogoroteins on

the supfaes layers@f fingaheellivallsl &) test Grigahedlis for adhesivenesste.animal cells; or (4)

obser@‘ fu%@al defil ﬂﬂde‘ﬁ@%%ﬁ%ﬁ%&sﬁ eg%xgéiea{tﬁ)rn @%@f‘;&%@ bléegdt&gest whether | |

a test panplp nd:abnéﬁ}a@ BIOSRRS PA tra:gsmmm@ﬂbmhoﬁedmwtenﬁ tc'g Mdgul[ defirwalls or -
ate

inhibitt tRé @iﬁ@sssﬁm' d}’lﬂﬁi'alheﬁoreci f&? ﬁlt{égfs:%ﬁ)ﬁsea 2 ? < egg ded

ampunt™ (for exa :
t oMethod s (1) to (4) are enclosed n'W 02/04626 and specifically illustrated in the

Examples. By using the methods of (1) to (4), preferably in combination, a test sample can be

determined to inhibit the process of transporting GPI-anchored proteins to fungal cell walls or to

“inhibit the expression of GPI-anchored proteins on fungal cell surfaces. Further, a test sample

can be determined to effect the process of transporting GPI-anchored proteins to cell walls, when

the inhibition by the test sample is impaired or disappears when a protein encoded by a DNA of

the present invention is overexpressed in funga! cells.

Conventional methods for measuring antifungal activity can also be used to determine
whether a test sample inhibits fungal growth (N ational Committee for Clinical Laboratory
Standards. 1992. Reference method for broth dilution antifungal susceptibility testing for yeasts,
Proposed standard M27-P. National Committee for Clinical Laboratory Standards, Villanova,

Pa.).

Brief Description of the Drawings

Fig. 1 shows the GPI biosynthesis pathway.
Fig. 2 is a photograph showing the results of determining GPI acylation in membrane
fractions prepared from wild-type strain (WT), GWT1 gene-disrupted Agwt1 strain (A), and

- GWT1 gene-introduced Agwtl strain (A/G).

Fig. 3 is a photograph showing the results of determining the GPI acylation inhibitory




' suspen3|on “The sanpl es are vortexed and placed on
~ice, and these procedures are repeated (for 20
'exanple_ t-en cycles of .vortexing for-30 seconds- and"
placing on ice for 30 seconds%_to di-srupt fungal -
cell's. The sanples are centrifuged, for exanple, at -
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Co T SR o Blank 3Peving hSfps i et 2 eubaton Gubitory
activitieg of Nf{a{(m(f-uﬂgaqdmobdmleewﬁphé@l)pﬂipylbli\l ofhyade@imid®and
resus
s fL241 SBORRAES G RESSLELIRAG it RIS oo,
whiclf dladosas mhe GWT\kgﬂneﬂhesdmmgandg ﬂmlﬁtadg Qﬁf ab;kﬁl l#d described i n. -
LER, e prepare e .
Exam%ef{ﬁﬁds as aglé)slgrﬁpgil%?%e&%eﬁgﬂo 0 gt gl Eu?/ J. ‘ !

Bi ochem 257: .630-637, 1998, for S. porrbe Sent andr eu

t 80: 282-289, 1998, for C.
Best %‘age ﬁlr C,;ag‘haﬁ%tﬁ# inQJenﬁ?r} 3. Biol. Chem .. 275:

148Rxin helaw, thQ@fHBenthnvehuoﬁmdl@atspm;tﬁcaﬂyl dE:*.wnhsp& asingd Bxeiaples, but it
is notd b Jons@ﬁg&gﬂaﬁﬂ%l %% ere 44-453, 1999, for C. _

neo or mans ?y,, GM1 protein can be
prepared by expression |n ceI | s other than fungal

e A PPrcpiato st fRIBRLL MRG Loret MRS Gk 270 &
(1) PTMMGWE&&KMS%@MPM epared by inserting GAT1
TR v 1SR RSB R B

msertl@sw BHpremetsr ead 2 (3 Haemum;onboﬂhaunmkfmnmanm(maka etal,
Mol. &t Bio? Rer@osls - 1996}, into the multi-cloning site of YEp352; and replacing the
multi-cloning site with that of pUC18.  Furthermore, to facilitate the insertion of the GWT1
gene, 'Y'Ep352GAPIICIaIASal vector was prepared by substituting the Clal site for the Sall site in
the multi-cloning site. ' _

The S. cerevisiae GWT1 gene comprising the nucleotide sequence of SEQ ID NO: 1
was amplified using the primers of SEQ ID NOs: 15 and 16.  The resulting PCR product was
inserted into the multi-cloning site of YEp3 52GAPHC1aIASaI vector to prepare the GWT1

overexpression plasmid.

(2) Preparation of S. ;:ereviSiae GWT! gene-deficient strain Agwitl
~ Ahis5 cassette comprising GWT1 sequences at both ends was amplified by PCR using
the S. pombe his5 gene (Longtine MS et al., Yeast, 14: 953-961, 1998) as a template and the
sequences of SEQ ID NOs: 17 and 18 as primers.
S. cerevisiae cells were cultured and haﬁ;ested, and then subjected to transformation
with the PCR products described above.  Then, the cells were cultured in SD(His-) medium at

30°C for five to seven days to obtain GWT1 genc-deficient strain Agwtl1.

(3) Preparation of GWTI-expressing cells
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Biol Chem, 276: 4416-23, 2001l.-'5 Wen insect cells
‘are used, a menbrane fraction can-be prepared by .
_preparing QGAT1-expressing insect .cells (such as Sf9 :
cell's) usi ng a bacul ovirus exgression kit for .
~ exanpl e,  BAG TO BAC Bacul ovi rus Expre33|on system .
.(InV|trogen) ‘and -t hen u3|ng the cells to carry out -
t he met hod descrlbed in Ckanoto et al., J. Biol. .

1, 2001 - Wen,E. oI| i s used, GMI
or o 5 At 3L ol it s VP¥to an E. S
: extractqbolype.la(bmthesﬂ (GETPDO&ﬁécHﬁm af 80°® X armRl Rlls ﬁ@:e)ﬁarvested din. the late .
togaf B s o e D e B G Sk ot

 to the Agwd atrginadello by dled litttliny adshee inethiod AYEAST mma@f Yot t 0

[ he. net.hod descri be '
T Foneff SV TR, 461 DR R0 W3d gene was
obtai@Slgy G6M8ing thre delle imBDhwrd) dedlivm be3D°CrfoFanadgs, and
- Doering, Biochem J. (1999) 340: 25-32. Exanples of
specific nethods are illustrated bel ow, however, the

(4) Prppretiomeimehbroe distiens bel ow are preferably optl m zed

FonPisBe s forblfie e, BF OTE! RN Tick PR, AP the srain
Agwthmtv svhiqhrtbé QfV&i’Bll y»vaenmtmm;ﬂas‘nﬁldﬁias@mrocﬁﬁettw daBh Béltded in 100 _

nﬂof%n%u?fuﬁ{ °bsarﬁfjtg dﬁ?r'g%s? é.ﬁ cffﬁt o ounglsow’t:hphase

to a conprl SI hQ:
- (ODggu)L; ~ BT P;Thafangab eeilsyware Avastraddarith EMEeber ¥50 midil s B (pH 7.5) and 2

mM ME@B ,Rh& WA lsus efGef R I@TBf Tmuge %g%%sﬁﬁﬁﬂmt%ﬁ &:F}ﬁglof

Compl¢fe ﬂ{@yébt/ﬁ’ésnﬁfl > hgdnl Qfga;;?hyaﬂsrwmaddnsd nortth Bispedsiaf. The =
n.
B T T

were @pcggb’qeg pintestte dpgmt ﬁd: fuhenl celps Sharpll hpmagelﬂvﬂﬁwﬁ;olrank&rred into a
new tid] Hﬁcfée)nn-t%g@cf‘élt I @%Ca't\h‘@‘ﬁ%ﬁ'lf?:ﬁ LBl RS W egl‘qéate the glass beads and

exa or Ac enzyne
undlsrupted fungal cells, The supernatant was transferred to another tube, and centrifuged at 13
000g at 4°C for 20 minutes to precipitate the membrane fraction comprising organelles (total

membrane fraction). The resulting precipitate was used as the membrane fraction.

(5) Detection of acylated GPI

In the GPI biosynthesis reaction pathway, it is known that -

N-acetyl-glucosaminyl-phosphatidylinosito] (GlcNAc-PI) is deacetylated to generate
glucosaminyl-phosphatidylinositol (GleN-PD), to which an acyl group is then added to generate |
glucosaminyl-acylphosphatidylinositol (GlcN-(acyl)PI) (Fig. 1). The present inventors thus
tested whether the Gwt1 protein was involved in this transacylatlon reaction using the method
described below,

The membrane fraction preparation (300 ug protein) was diluted with a buffer
consisting of 50 mM Tris-HCI (pH7.5), 2 mM MgClz, 2 mM MnCl,, 1 mM ATP, 1 mM
Coenzyme A, 21 pg/ml tunicamycin, 10 pM nikkomycin Z, and 0.5 mM Dithiothreitol. The
solution was adjusted to a total of 140 ul for use as a reaction solution. After incubating the
solution at 24°C for 15 minutes, 15 pCi UDP~[I4C]GlcNAc was added to the tlibe and then
incubated at 24°C for another one hour. 1 ml of chloroform:methanol (1:2) was added to the
solution and stirred to stop the reaction. Then, lipid was extracted from the solution, dried, and
desalted by butanol] extraction. Acylated GPI (GlcN—(a_cyl)PI), non-acylated GPI (GlcN-PI),




pref erably UDP-[14C] GLcNA¢) I abeled with an - _
-appropriate l-abel, preferably with an |sotope is.
-added to the m xtur_e The resulting m xture is further
incubated for an appropriateiperiod (for “exanpl-e, for -
-one hour at 24C)..A 1:2 m xture of . chloroform met hanol
is added to the mixture, 30 and stirred to stop t he
reaction. Lipids are then extracted fromthe mxture
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autorsdicha 3plnd preferably TLC, to isolate GlcN-(acyl)Pl
gen %t eéd in the reaction. A devel opi ng sol vent for

T Bscemsii as shovon indFig dhprsppt onteylated GRE wamyobietediarin the GWT1

e 5 L PS04 i i o

acylated 3R] W@Meyecmlmmem lgavte-indrdniced zsgwmmaa)n, shbwing that this

sumg%gg&ggaﬁ%ﬁmﬁﬁﬁ%iﬁ? beﬂﬂﬁ‘n usgga:"h%\‘lhen C?ab.e"iltqu‘g %v?}]pﬁcm 18 an

. _GM%@ﬁb%ﬂyzqs&mwm@at@BN(acyl VPl is quantified

b
| G?gﬁl-g agc?/;: Je%cnl?egqgﬁﬁ’% tsh%écftstythat\éﬁ@ thtéhs tg %g gl%gspmf ch){ﬁ% B
GleN« ey #ﬁjredtlw or dlisappaststens mnpmmé rhﬂvmg dhe activiyof inhébiting the -

activity ST Gt dehy pﬁfdubt@ hd ng"sgénpﬂl & %&@?@% lﬁgstrapﬂlg Qﬁ th%/% | ttly

prot el ns. oun

| Accoréfngilsh HPWPPW#E? iphibitingde enzywatia activity of aleW T 1gsoe produst, as well as

comp&hﬂfs %ﬂﬁpllt].\ﬁ% it dyfiesik 88 ?ﬁ?alt QudRliR! 't égk%a = 0{1151}1%%16 intensity of

inhibits the process o ransporting
GleNacyDEE FRots 8 Jigiertosel | wal |'s, whether it inhibits the
~ expression of GPl-anchored proteins on fungal cel
surfaces, or whether it inhibits fungal growth. If the

- (6) Screeging far eompougKs that mhibitacylatient est sanple inhibits the

prm&ﬁnﬁﬁuﬂas Bé!%ﬁ%é h&lﬁd%ﬁeaa@ﬁﬂ%me%ﬁbﬂ §¥Jté1n described in (5)

fun cel.l walls, inhibits the expression

- to megspye. ﬁé%‘flﬁfoOfﬁF@b’éﬁnEQPdﬂcﬁah%l Tess ceupquade ere dsscribed in Example

B2, Exditp0B60, Exidgit B73, and Example B85 in WO 02/04626, which discloses the
GWTI1 gene. In WO 02/04626, these compounds are also listed in Table 1, which shows their '
inhibition activity in a reporter system reflecting the activity of the GWT1 gene products. The

structures of these compounds are shown below:

The compound described in Example B2: 1-(4-butylbenzyl)isoquinoline

The compound described in Example B60:
N-(3-(4~(1-isoquinolylmethyl)phenyl)-2-propynyl)acetamide
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growt h, : then ‘t he sanple is.a prom sing candi date for
~an antifungal agent. Met hods: t hat (1) use reporter
. enzynmes; (2) use antibodies- that. react to ‘ '
- glycoproteins on .the surfacqllayers of . fungal eI
wal | s; (3) test fungal cells for. adhesiveness. to ,
~animal cells; (4) 15 observe fungal cells under a -
l'i ght nrcroscope or electron: m croscope can be used to
_ whether a test sanple inhibits the process of_ '
ransporting GPI - anchor ed. protelns to fungal cel
or inhibits the expressron of GPl-anchored
_prpteins on fungal -cell surfaces. Methods (1) to. (4)
ar evye osed in WO 02/04626, and specrfrcally
[ ated in the Exanples. . By using the nethods of
(1) to (Aﬁb-pr%ferably i n. conmbination, a test sanple
can-be 20 detenfined to inhibit the process of
transporting GPlo anchored proteins to fungal cel

Xpr essi on of GPI —anchor ed
Thecwﬁ%bé?(ﬁéesgﬁbw%gewiurfaces Further, a.test -
-N-(3- é%(ﬁhals@qm@dﬁmh dhenyl)prepy)-di-mkfyicetaniderr ocess of
~transporting GPl-anchored proteins to cel| walls, when

ey nhi bition by the test sanple is inpaired or
di sappears when a protein encoded by a DNA of the
‘priesent invention is overexpressed in fungal cells. 25
i onal nethods for neasuring antifungal activity
o} be usled to determine whether a test sanple

\ rowm h (National Conmttee for

Cinical Labora ory Standards. 1992. Reference nethod
for broth dilutron antifungal “susceptibility testing

T o ymp oS st B el

anova, Pa.). 30 Brief Description of the Draw ngs
1 shows the GPlI biosynthesis pathway. Fig. 2 is a
l%lqgrraph showi ng the results of determ ning GPI

| gtion in nmenbrane ' '

The assay results are shown in Figs. 3 and 4.  Of the compounds listed in Table 1 in
WO 02/04626, the compounds described in Example B2 and Example B85, with inhibitory
activities at IC50 of 1 pg/ml or less, showed a dose-dependent decrease in the spot intexrsity of .
acylated GPI. The spot intensity of the compouxid described in Example B73, with IC50 of 50
pg/ml, was not observed to decrease. : ,

These results indicated that compounds inhibiting the enzymatic activity of GWT1 gene
products can be screened by using the assay system for GPI acylation.

The present invention makes it possible to screen for compounds that inhibit the
transport of GPI-anchored proteins to fungal cell walls by using a simple assay of transacylatlon
activity,
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~fractions prepared fromw |l d- type strain (W), GM1 -
~gene-disrupted -Agwtl strain (A), and 35 GM1 - -
- gene-introduced Agwt! strain (NG, Fig. 3isa .- = .=
‘photograph shomnng t he resulug of - deternlnlng the . GPI -
~acylation inhibitory 8 activities: of. . S
o 1-(4- butylbenzyl)lsqu|noI|ne and - '
"N (3-(4-(1-isoquinolyl methyl)phenyl) - 2- propynyl)acetam
idein the acylated AP deFﬁﬁu%£§ system In WO
- 02/ 04626, which discl oses 1 gene, these two -
conpounds are listed in Table 1, and descri-bed i.n

- AR RO eyt

Compﬂé%fhﬁﬁ'@nspﬁhl bitory activities of N-(S (4 (1

ZWnb% éggé H 9%' ahR, 2R %es% F}ﬁ% eq'ﬁ%ﬁ&et%ﬂoé/' tge GWTI gene; -

|squ|nonIne

ac;@)edeé@t@ﬁl@ét(@b'ﬂ Grandystem I n° WO 02/ 04626, whi ch

| TP Reand b GV R JLOERR ANRRIIRIDTS 315 Lo

Exanpl e B85 respectlvely 10 -Best Mbde for Carrying

2. TR SaRt, %eh‘ﬁﬁ Ty eséﬂ&gp@g%?ﬁ;e SR O

wi | I be specifical escrib u S
i s (@@ DNS %@omgprqi@a camphisingdhd aminoedid sequante of IBQ ID NO: 2, 4 |
6,8, 10Exa M@l e 1] Preparation of nenbrane fraction :
expreSS| ng GM1 protein (1) Preparation of GAM1 '
ex (PeRNSrroppaisisdhericlenside sequepee ekBEQIBING: 1,8, 5.7, 9, 1, 12,0r - -
13; cereV|S| ae, YEp352CGAPI| -vector, was prepared by , o
r GAPDH pronpt er and a GAPDH t er m nat or,
bolt) SN el

ﬂ#lﬁ%tﬁF@Pl@Némm@nmthanucleowglseq@m ofSEQIDNO e

1_'3 58r7 b, 11, 19:0r4308dd3 kg eﬁ9c%&hmdn§111&dt he multi-cloning

SI CS (ﬁ) YE 352, and replacing t
NA encodmg a protein comprising the amino acid sequence of SEQ ID NO 2,4,

6, 8, 10, or 14, wherein one or more amino a01ds have been added, deleted, substituted, a.nd/or :
inserted.

3. The method of claim 1 or 2, wherein the step of detecting the acylated GPlis ﬂ:un—layer :
chromatography. |

4. The method of any one of claims 1 to 3, wherein the method further comprises a step 4, of
determining whether the selected test sample inhibits the process of transporting a GPI-anchore_d_
protein to a fungal cell wall, whether the test sample inhibits the expression of a GPI-anchored
protein on a fungal cell surface, or whether the test sample inhibits the proliferation of a fungi.
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-:20 multi-cloning site with that of pUC. 18.

Furthernmoré, to facilitate the insertion of the GNFl
- .gene, YEp352GAPI | Clal ASal vector was prepared by ,

- substituting the Clal site foy3 the Sall site i:n' the
mul ti-cloning site. The S. cerevisiae GWIT gene ;
conpri si ng the nucl eotide sequence of SEQIDNO 1 '-
' was anplified using the priners of SEQID NOs: 15 .
and 16. The resulting P ﬁ%rsm 25.inserted
into the nulti-cloning si 352GAPI | Clal ASal
vector to prepare the GM1 overexpression pI asm.d.

- (2) e Gt fi.
(TR R AR en e ORI 7 s pfE %ﬁ@g@ﬁ@eﬁr@ew of

GPI-enchwdrpr@m toviumgalrpelliwallsdusiyg PERplsasagy fod GrahdreylStion to GleN-PI

usmgg:g%mgm?é ﬁ% i rl%gﬁelsﬁﬁg ﬁ\ﬂ’?‘l %?0»(8 aﬁe{g Yggaj[gg.}]%gggts&m peyeated that :
inhibit the\gysthesis of Mgglace&gmpﬂs arﬂreéso 1ﬁnb11' adleasicmi tadostadells by\@ﬂﬁbﬂmg the

subjected to. -
transItgoLll‘laerMf}or mat ?rgﬁ%?&gﬁ%?c?ﬂln%%%ﬁﬁltr}?%gljcts descri bed -above.
Then, the cell's were cultured in- SD(His-) nedium at
30Cfor five to seven days to obtain GAT1
gene-deficient strain Agwl. 35 (3) Preparatl on of
-GA\I'1- expressi ng cells 9 Cells of the Agwtl.strain
were cultured while shaking in yeast
extract - pol ypept one- dextrose (YPD) medi um at - 30C The
cells were harvested in the late | ogarithm c grow h
phase and then washed. The expression plasmid for GATI
was introduced to the Agwl strain cells by_the h
l'ithium acetate .nethod (YEAST MAKER Yeast 5 = =
Transformati.on System (O ontech)). Agwtl strain
overexpressing the GM1 gene was -
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obt ai ned by culturlng the cells in SD(ura-) mediumat -
- 30C for two days. (4) Preparat|on of . nenbrane fractlon

W ld-type S. cerevisiae strain, the GAT1

gene- deficient strain Agwt |, and the: straln 10 A@m{l .
into which the GM1 overexpreSS|on plasmid was - '
i ntroduced were each cultured in 100 nl of YPD medi um
shaken at 24C, and then harv leéégd in the nlddle o
| ogarithmic growh phase C ; 00=-1 - The funga
cells were washed with TM buffer (50 mM'Trls HC1 (pH
© 7.5) and 2. nM'MyCL2), SERUENGEehISuBpended in 2 m. of
TM buffer + protease inhibitor (1 tablet. of Cbnptete-
(Roche) / 25 m). 1.5 m of gl ass beads was added‘to_
‘the suspension. The 15 mixture was vortexed for 30

- {1g@rdindsi Cand Ittden pl aced on ice for 30 seconds. These

-procedures were repeated ten times to disrupt the

f undfatimel | EnstThetec ef | Advanoge nades sl Seadtdee ki@ Telhidlogy
a new tube, ‘and centrifuged at 1000 g at 4C for five
m nutes.to precipitate the glass beads and -

undi srupted fungal cells. The supernatant- Wwas

- <120>aHETHOD 6F SOREENIOGHEGR (CORBOUNDS OTHAE NENHTF 1D qﬁﬁaﬁﬁzmuc

000y at 4C for 20 mnutes to precipitate the nenbrane

”'  ACTTVIGY | @ GRDNBENS iPRODOCDanel | es (total 20 menbrane - -

_ fraction). The resulting precipitate was used as the
menbrane fraction, (5) Detection of acylated GPl In
~the GPI biosynthesis reaction pathway; it is known

‘<Imha51ﬁﬁh@9¢tyl gl ucosam nyl - phosphatldyl|n05|to

A cNAc-Pl) is deacetylated to generate 25
glucosan1nyl phosphati dyl i nosi tol (GLcN-PI ), -to mhich
an acyl group is then added-to generate

<15y yl phosphati dyl i nosit ol ((Jch+(acyI)PI)
g fp%%@bq¥$eﬂ%resent inventors thus tested whether
e ootein was involved in this transacyl ati on
<1§ﬁ;2§%%n ﬁ%lng the nmet hod described bel ow. The-
menbrane fraction preparation (300 g protein) was
diluted with a buffer
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{220>
<221> CDS
<222> (1).. (1494)
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30 consisting of 50 mM Tris-HCL(pH7.5), 2 M MgCl 2, 2. . -~
mi MiCl 2, 1.nM ATP, ‘1 nM. Coenzyme A, 21 gg/m .~ . .
‘tuni canycin, 10 gM nikkenycin Z and 0.5 nM - -

Di t hiothreitol. The solutionﬁmas'adJUSted-to-a-tbtdl'mj _;f‘T'

~of 140 p.1 for use ‘as.a reaction solution, After =~
incubating the solution at 24C for -15 minutes, 15 .G
UDP- [ 14Cl GL.cNAc - was added to the tube and then .
i ncubated at 24C for anoth;v(&ﬁg hour. I m of -
chl or of orm et hanol (1:2) was added to the 35 sol ution:

<480 stirred to stop the reaction. Then, lipid was

extracted fromthe solution, dried, and. desalted by
atgugemnota eptbrcadt icom.aafcydtaneg 1ORl adtCtedNaaacydg Bed, naa 48
non-acyl ated GPI (A cN-Pl);, 10 and GPlI which was = - -

~ Menedltah@hr eyl HitseGlmdiysdeacbatsed THa THALYR! 1Mk

Lys
separated by thin-layer chromatography (F[13/C588;V1
M N1340H (10: £0: 3)). Each spotjgwas detected byjs
aut or adi-ography. As a result, as shown in Fig. 2, a
spot for acylated GPl was not detected in the GMI 5
gene-deficient strain (Agwml), while it was detected
ak Ngdch et thigh g4 i > $P0lt OF LAt ed GB)
gak 'y gk ¢ AP lotal dht gﬁlgge%t 2z aBE Vi sg\b %Z}c 9

was al so detecte gene-1 ntroduced

': G184l Phe $QPVIih'%9GH‘%ut.}{!éﬁsquis%?iSErhi‘Pe ThHE IS Eg Asp.,

ability to acyl ate.. These I ngs 1 ndicatet

- OGm | protgyn is an enzymeyd hat catal yzes 0
transacylation to GPI. The above-described Tesults -
suggest that the intensity of the spot for acylated 10
GlcN-(acyl )Pl is reduced or disappears when a compound

sk e Atk HeE apmodined i GseBil e Bhg ngue

GR nt hase acti vity. cordi ngly, cqnpoun

METRH oI R SHE el alived BB T e ere e gt Lev
produg@, as well as caﬁpounds inhibiting the
synt hési s of fungal ce wal I's, can be reened using

the intensity of GIcN-(acyl)Pl spots as an indicator.

aaa aat tce aac ctt atg cet cet gge-att tcc age gtg caa tac ata 192

_Lys Asn Ser Asn Leu Met Pro Pro Gly Ile Ser Sér Val Gln Tyr Ile

50 55 60

- att gat ttt gca ttg aac tgg gtt get ttg ctt cta tct att act att 240

Ile Asp Phe Ala Leu Asn Trp Val Ala Leu Leu Leu Ser Ile Thr Ile
65 | 70 N 80
tat gct agt gaa cca tac ctt cta aac acg cta ata ctg tta cct tgt 288
Tyr Ala Ser Glu Pro Tyr Leu Leu Asn Thr Leu Ile Leu Leu Pro Cys

85 , 90 95

ttg ctc gea tic ata tat gga aaa ttt act age tcg agt aaa cet tet - 336




© 15 (6) Screening for conmpounds that .inhibit acylation

The conpounds bel ow are added to the acylated G P,
~detect.ion systen1descr|bed in(5) to nmeasure the

‘activity of inhibiting GPI aCyIatlon These conpounds'gﬂ:7i'”" 

“are described in Exanpl e B2, " Exanpl e B60, Exanple .
B73, and Exanple: 885 in WO 02/04626 whi ch “di scl oses

- the 20 GMI gene. In WO 02/2ﬁg2£ these conpounds are

also listed in Table 1, whp

ows their i nhi bition-

activity in a reporter systemreflecting the activity

LewfleunblGire JenypGaduatss PheTbr Setrr Set SeesLyf ProisSee

conpounds are shown bel ow. The conpound descri bed in
‘Exanpl e B0 1-(4- butyl bent§d )i soqui.-noli ne 110N 25 The
conpound descri bed i n Exanpl e B60O:

N-(3-(4-(21-isoquinolyl nmethyl)phenyl) - 2- propynyl)acetam

ide 11" / ~N N-O The conpound descri bed in Exanple

aaBX3a Na Bae (24t(dad 9892 Héan®tg att aca cag cgg ttc caa cta
| yl met hyl ) phenyl) propyl ) - N- et hyl acetamde | \-\

' Asﬁﬁﬁko Ile Tyr Asn LYS Lys Lys Met Ile Thr Gln Arg Phe Gln Leu

us .. - 120 125
gaa aaa aag ccg tat att act geg tat'égt ggt ggg atg ctt att ctg.
Glu Lyé Lys P:o Tyr.Ile Thr Ala Tyr Arg Gly Gly Met Leu Ile Leu

130 135 140

act gct att geec ate ttg gct gta gat ttt cca att ttc cca agg agg

‘Thr Ala Ile Ala Ile Leu Ala Val Asp Phe Pro Ile Phe Pro Arg Arg

145 | 150 - 155 160

ttt gcc aag gtg gaa act'tgg ggg aca tcc ctg atg gat ctt ggt gta

‘Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Leu Met Asp Leu Gly Val

165 170 175 -

gga tca ttc gtt ttc agt aac ggt att gtt tet tet agg gea ctg ttg

'Gly Ser Phe Val Phe Ser Asn Gly Ile Val Ser Ser Arg Ala Leu Leu

180 185 190

aaa aac cta agc ttg aag agt aaa ccc age ttc tta aaa aat gea ttt

Lys Asn Leu Ser Leu Lys Ser Lys Pro Ser Phe Leu Lys Asn Ala Phe

195 200 - 205

384

~

432

480

528

576

624




: 3
Py

ri O 5 The conpoundin Exanple B85: - - .-~.. - -
5-but yl - 2- (1- |squ|nonInethyI)phenoI % N The assay

results are shown-in Figs.. 3 and 4. O the conpounds _

listed in Tabl'e 1.in WD 02/04626, the conpounds
-described in Exanple B2 and Exanple B85, with .

inhibitory L,f10 activities at |1 C50 of 1 gg/m or
-l ess, showed a dose-dependent, decrease in the spot

intensity of -acylated GPI. 4?ﬁ3'3pot intensity of the

conpound described in Exanple B73, with 1C50 of 50

g/, Wwas not observed to decrease. These results.

i ndi cat ed t hat ‘conpounds inhibiting the enzymatic
aaacgdcvﬁ:tzy aaﬁ AAT gy epe aqir edam;ttg tanche &er egnedg tb)é‘g

using the assay systemfor GPl acylation. 15 .

AshnidasLéd dlys Al GtalGlhi The The Lot edRNL e rawnLélpngmfgs

i.t possible to-screen for conpounds that inhibit t
tragsport of GPl-armghored proteins pggfungal cel
wal‘l's by using a sinple assay of transacyl ation

672

activity. 20 12 - CLAIM5 1. A nethod of screening for a

conpound having an antifungal activity; wherein the

ttFEithotht GRARIFasESt the Shepst ansgt Qllaf:%rﬁb?éa’ii gga ?:ﬁtéeStT?.O

sanple wth an overexpressed protei n enco _
Le®Whk Bf'9al Lys Asn Leu Glu Tyr Gln Glu His Val Thr Glu Tyr

225 e " 235 240
geg gtt cat tgg aat tit ttt atc acc cta tea ttg ttg cca ctt gta
Gly Val His Trp Asn Phe Phe Ile Thr Leu Ser Leu Leu Pro Leu Val

245 - 250 . 9255

ttg acc ttt att gat ccc gtec aca aga atg gtt cca cge tge tea att

‘Leu Thr Phe Ile Asp Pro Val Thr Arg Met Val Pro Arg Cys Ser Ile

. 260 - 265 270

gca ata ttc att_tca‘tgc att tat gaa tgg cta ctt tta aag gac.gat
Ala Ile Phe Ile Ser Cys Ile Tyr Glu Trp Leu Leu Leu Lys Asp Asp

275 280 _ 285

'cgc act tta aac ttt tta att ttg gct gat aga aat tgt ttc'ttc agt

Arg Thr Leu Asn Phe Leu Ile Leu Ala Asp Arg Asn Cys Phe Phe Ser

290 ' 295 300

gct aat aga.gaa ggc ate tic tca ttt cta ggt tat tge teg att ttt

168

816

- 864

912

960




- (2) detecting GlcN-(acyl )Pl ;- and (3) selectlng the

~test sanpl e that decreases (Jcht(acyI)Pl 2. The
tnethod of claim1, wherein the GATI gene is. ‘anyone of:
“ the fO||OMAng 10 (a) a DNA encoding a’ proteln

conpri sing the antno acid sequence of SEQ ID'NO -2, 4,

6, 8, 10, or. "(b) a DNA conpr|5|ng t he nucleotlde'
-+ sequence of SEQ IDNO 1, 3,,5,.7, 9, 11, .12, 'or :13;
- (c) a DNA hybridizing to the conprising t he -

nucl eoti de sequence of SEQ ID NO = 15 1, 3, 5, 7, 9,

-AlaiAsn Are dilu18ludderPhst $emgbeitLavofilly (Tyo reys Serd I{e)Pe.

DNA encodi ng a protein conprising the ani-no acid

f30§equence of SEQ3I® NO 2, 4, 6,3H 10, or 14, wB20ein

one or nmore amino aci ds have been added, deteted
substituted, and/or inserted. 20 3. The method of -
claim1l or 2, wherein the step of detecting the.
ctactdgaked 0Bl adcs athigral eytetac dhgotBd Qg aRRYaastccdRt 1008
met hod of any-one of clainms 1 to 3, wherein the method

Lefiuliph8ly GiapAsis @kr G1tRHe Byr Weu L@t 61 ANy vpes gty

the selected test sanple inhibits the process of
transporting3g GPl - anchored 33§ protein to a fggigal -
cell wall, whether the test sanple inhibits the
rexpression of :a. GPl -anchored protein on a fungal cel |
surface, or whether the test sanple inhibits the

ttRIRlcl 81 Rtk OfhtOha@ L¥NGit. acAgB%Em gz?ngg'&e%t%a%ca tﬁab t1056

i nhventi on enabl es screening for conpou

Leti hent Rﬁpfmﬁr'ﬁyrof.ys @F!) S%@C'hﬁr nPA t%f]s\/aﬁ lfauﬂﬂz?%e? ell

wal|'s, using-a sinple assay or transacy |on

GlcN- PI ﬁbng menbr ane frggglon expressin
pr ot ei n. M/antllfungal agents can be created that

aag éag tct teg act tgg gac tat tgg act tca gta acc cca 'tta agt 1104
Lys Lys Ser Ser Thr Trp Asp Tyr Trp Thr Ser Val Thr Pro Leu Ser
386 360 365

.gge cte tgt ata igg agt aca att ttt ctt gtt atc age cag ttg gtt 1152

Gly Leu Cys Ile Trp Ser Thr Ile Phe Leu Val Ile Ser Gln Leu Val

370 375 380

Tttt caa tac cat cct tat agt gtt tca aga agg ttt gct aac tta cca 1200

Phe Gln Tyi' His Pro Tyr Ser Val Ser Afg Arg Phe Ala Asn Leu Pro

385 -390 395 _ 400

tat act ttg tgg gtc att act tat aat tta cta ttt ttg act ggg tac 1248

Tyr Thr Leu Trp Val Ile Thr Tyr Asn Leu Leu Phe Leu Thr Gly Tyr

405 410 | 415




 PRODUCT <1305 El --A0209P

- 4inhibit the synthesi.s of fungal cell-walls and al so

i nhi bit “adhesi on .to host cells by inhibiting the

- transport of "GPl - anchored proteins to fungal cell
“wall's. 1/72 SEQUENCE.LI STING * <110> Eisai Co., Ltd. |
National Institute of Advanced Industrial - Science. and

Technol ogy <120> METHOD OF SCREENI NG FOR COVPOUNDS

THAT | NH BI T THE ENZYMATI C 5ggylvlw OF Gl GENE
<$565 #p 2002- 339418 <151>

2002-11-22 <160> .18 <170> Patentln Ver. 2.0 <210> 1

| <211> 1497 <212> DNA <213> Sacchar omyces cerevi si ae

<220> <221> COS <222> (1).. (1494). 2/72 <400> 1

~ tge ttg act gac

Cﬁs Leu Thr Asp
420

" gce gaa tge ttg

- Ala Glu Cys Leu

435

. ttg gca aat gtc

Leu Ala Asn Val

450

-gat tet tca cece
~ Asp Ser Ser Pro

465

ttc ata get gte

Phe Ile Ala Val

aag cta taa

Lys Leu

asa att ttc ggt aat tct tecg gaa tat tat aaa

Lys Ile Phe Gly Asn Ser Ser Glu Tyr Tyr Lys

425 430

gaa tca atc aac tcc aat ggg ttg ttt tta ttt
Glu Ser Ile Asn Ser Asn Gly Leu Phe Leu Phe

440 445

tet act ggt tta gte aét-atg tct atg gtec acg
Ser Thr Gly Leu Val Asn Met Ser Met Val Thr

455 o 460

tta aaa tca ttc ctg gtt ttg ttg gea tac tge
Leu Lys Ser Phe Leu Val Leu Leu Ala Tyr Cys

470 475

ata tcg gtt tte ttg tat aga aaa aga ata ttc
Ile Ser Val Phe Leu Tyr Arg Lys Arg Ile Phe
485 o490 495

gtt

Val

ttg

Leu

ata

Ile

tga
Ser

480

att

Ile

1296

1344

1392

1440

1488 -

1497




- atg gea aca gta cat cag aag aat atg teg act. tta aaa
cag aga aaa 48 Met Al a -Thr VaI Hs G n Lys Asn Met

. Ser Thr. Leu Lys Gn Arg Lys 1 5.10 15: .gag gac ttt gtg :

‘dca ggg etc aat ggc ggt tet-ata aca gaa att aac 96
Glu Asp Phe Val Thr Ay Leu Asn Ay Ay Ser Ile Thr

"du'lle Asn 20 25 30 ‘gea gtg aca tea.att .get ttg gta

“act tac ata tea tgg aac ttz 'gg 144 Ala Val- Thr- Ser
.||e Al'a Leu Val Thr Tyr :
aaa aat tcc aac ctt atg cet eet ggc att tec age

'<2§@§5kaa tac eta 192 'Lys Asn Ser Asn Leu Met Pro Pro.

Ay lle Ser Ser Val Gn Tyr Ile 50 55 60 att .gat ttt

KZQBH4QBg-aac tgg gtt get-ttg ctt eta tct att act att

240 |le Asp Phe Ala Leu Asn Trp Val Al a Leu Leu Leu .
<2B&r PRTe Thr Ile 65 70 75 80 -tat get agt gaa cca tac
ctt eta aac acg eta ata ctg. tta cct tgt 288 Tyr Ala
<2£§%‘Séh¢hd?bmwda¢rcénﬂu1kfae Asn Thr Leu Ile Leu Leu Pro
Cys 85 90 95 ttg etc gea ttc ata tat gga aaa ttt act
age tcg agt aaa cct tet 336 3/ 72 Leu Leu Ala Phe Ile

Tyr Gy Lys- Phe Thr Ser Ser Ser Lys Pro Ser 100 105
<44000 2 ‘ _ -

Met Ala Thr Val His Gln Lys Asn_Met Ser Thr Leu Lys Gln Arg Lys

1 5 10 15

- Glu Asp Phe Val Thr Gly Leu Asn:Gly G1y Ser Ile Thr Glu ile Asn

20 - 25 30

‘AYa Val Thr Ser Ile Ala Leu.Val Thr Tyr Ile Ser Trp Asn Leu Leu

35 0 45

Lys Asn Ser Asn Leu Met Pro Pro Gly Ile Ser Ser Val Gln Tyr Ile

50 55 60

- Ile Asp Phe Ala Leu Asn Trp Val Ala LeurLeu Leu Ser Ile Thr Ile

65 70 S Ts | 80

"~ Tyr Ala Ser Glu Pro Tyr Leu Leu Asn.Thr Leu Ile Leu Leu Pro Cys

85 ' 90 95

Leu Leu Ala Phe Ile Tyr Gly Lys Phe Thr Ser Ser Ser Lys Pro Ser

100 ' 105 110

/&dr 2Trp Asn Leu Leu 35 40  ," 




aat cca ata .tac aat aaa aaa’aaa atg att aca cag egg-

_.ttc caa eta 384 Asn.Pro lle Tyr Asn Lys Lys Lys Met -
Ite Thr G@n Arg Phe G n Leu 115 120 125 gaa aaa aag e

~ ceg tat ‘att ‘act geg tat cgt ggt ggg atg ctt att ctg
- 432 duLys Lys Pro-Tyr Ile Thr Ala Tyr: Arg Gy Ay

Met Leu He Leu 130 135 140 act get att gee ate ttg get: |

gta gat ttt cca att ttc cca agg 480 Thr Ala lle

~Alalle Leu Ala Val Asp Phg/%o 2|1e Phe Pro Arg -Arg
145 150 155 160 'ttt gcc aag gtg gaa act tgg ggg
acatee ctg atg .gat ctt ggt gta 528 Phe Ala Lys Val -
Au Thr Trp Ay Thr Ser Leu Met Asp Leu Ay Val 165

_Asﬂ?R}olYBe Tgyalshchyd Lgs divis Met 1agtTHaaClg@kg e Gl LGt

‘tet agg gca ctg ttg 5766 Ay Ser Phe Val Phe Ser Asn
Ay Il Val Ser Ser ArigoAl a Leu Leu 18QG2485 190 aaa
aac eta age ttg aag agt aaa ccc age ttc tta aaa aat
gea ttt 624. Lys Asn Leu Ser Leu Lys Ser Lys Pro Ser
Phe Leu Lys Asn Ala Phe 195 200 205 4/72 aat gee tta‘—

__Gluaaﬁysteps 888 TWgalRCThetdat T yMGgqu#aclgfgﬁeﬁ 1QyC {)%e

672 Asn Ala Leu-Lys Ser Leu Leu
GmgoLeu Leu Arg 2193215 220 - 140

Thr Ala Ile Ala Ile'Leu Ala Val Asp Phe Pro Ile Phe Pro Arg Arg

145 . 150 . 155 - 160

Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Leu Met Asp Leu Gly Val.

‘165 ' 170 ' 175

_ Gly Ser Phe Val,Phe Ser Asn Gly Ile Val Ser Ser Arg Ala.Leu Leu

180 - - 185 190

.Lys Asn Leu Ser Leu Lys Ser Lys Pro Ser Phe Leu Lys Asn Ala Phe

195 200 _ 205

Asn Ala Leu Lys Ser Gly Gly Thr Leu Leu Phe Leu Gly Leu Leu Arg

210 - 215 ' 220

Leu Phe Phe Val Lys Asn Léu Glu Tyr Gln Glu His Val Thr Glu Tyr

225 230 235 240

' Gly Val His Trp Asn Phe Phe Ile Thr Leu Ser Leu Leu Pro Leu Val




ttg ttt ttt gta aaa aat ttg gaa tat caa gaa cat.gtc . .
‘aca gaa tat 720 Leu Phe Phe.Val Lys Asn Leu Q.u Tyr B
@n du H:s Val Thr Qu Tyr 225 230 235 240 ~ggg gtt

 cat tgg aat _ttt ttt ate ace eta tea ttg ttg cca ett

. gta 768 Gly Val His Trp Asn Phe Phe Ile Thr "Leu Ser

- Leu Leu Pro Leu Val 245250 255 ttg ace ttt- att gat

.ccc gtc aca aga atg gtt cca}g[c tgc teéea att 816 - Leu

~ Thr Phe Ile Asp. Pro Val ThP Arg2Met Val Pro Arg Cys

- Ser 1le 260 265 270 gca ata ttc att tea tgc att tat
gaa tgg eta 245t tta aag gac @40 864 Ala lle Phe Ile
Ser Cys Ile Tyr Qu Trp Leu Lou Leu Lys Asp Asp 275
280. 285 .cgc act tta aac ttt tta att ttg get gat aga
aat tgt ttc ttc agt 912 Arg Thr Leu Asn Phe Leu Ile

o LetéihrAPh?e A3p MHIPASValyEhrPhe; MBe ear PAOArg Xy 388 a8t

aat- - aga gaa ggc ate tte tea ttt eta ggt tat tgc tcg
att ttt 960 5/72 A a Asnaggg Qu Ay Ile Fhe Ser Phe
Leu Ay Tyr Cys Ser Ile Phe 305 310 315 320 ctt tgg
'ggc caa aac acg gga ttt tac ttg ttg gga aat aaa cca
act 1008 Leu-Trp Ay A@n Asn Thr Ay Phe Tyr-Leu Leu

__Alﬁ MeHe Eys .SBE"OCy-Q""Ilg’ZI@r?’@ﬂi @?}5 Leu Leu Leu Lys Asp Asp .
275 o 280" 285

~ Arg Thr Leu Asn Phe Leu Ile Leu Ala Asp Arg Asn Cys Phe Phe Ser

290 295 - 300

“Ala Asn Arg Glu Gly Ile Phe Ser Phe Leu Gly Tyr Cys Ser Ile Phe

305 810 315 320

Leu Trp Gly Gln Asn Thr Gly Phe Tyr Leu Leu Gly Asn Lys Pro Thr

325 330 336

Leu Asn Asn Leu Tyr LyS Pro Ser Thr Gln Asp Val Val Ala Ala Ser

340 345 350

~ Lys Lys Ser Ser Thr Trp Asp Tyr Trp Thr Ser Val Thr Pro Leu .Ser

355 | 360 365

Gly Leu Cys Ile Trp Ser Thr Ile Phe Leu Val Ile Ser Gln Leu Val

370 375 : 380




®

tta aac aat ctt tat aag cot tct acg caa gac gta gtt
gca gca tea 1056 'Leu Asn Asn-Leu Tyr. Lys Pro Ser Thr .

-G n Asp Val Val Ala Ala Ser 340 345 350 aag . aag tct -
'tog act tgg gac tat tgg act tea gta ace cca tta agt

1104 Lys Lys Ser ‘Ser Thr Trp Asp Tyr Tip Thr Ser Val
Thr Pro Leu Ser 355 360 365 ggc ctc tgt ata tgg agt

 aca att ttt ctt gtt ate ago--cag ttg gtt 1152 dy Leu.- . -
“Cys Ile Trp -Ser Thr 1le Paﬂeol%lfg%al

. Ile Ser Gn Leu
Val 370 375 380 ttt caa tac cat -cct tat agt gtt tea

- Phag@lradgr this Bet Taadert Balc Sar #2@0Ar PRRe @la Ayt LlehSPIBrd :

Tyr Ser ‘Val Ser Arg Arg Phe Ala Asn Leu Pro 385 390

38895 400 tat acB9@tg tgg gtc.att3gct tat :aat tta44pa
.ttt ttg act ggg tac 1248 . Tyr Thr Leu Trp-Val Ile Thr -

Tyr Asn Leu Leu Phe Leu Thr @y Tyr 405 410 415 6/72

~ tge ttg act gac aaa att ttc ggt aat tet tcg gaa tat

Tyt alhrabéu Qip Wl96le ks TOUATNLASRULPEe lilef TeGH Yrypsn
Ser Ser Gu Tyr Tyr Lys Val 420 425 430 gcc gaa tgc

ttg gaa tea [ice aaetee aat -gggottg ttt tta tti 4ty
71344 Ala Au Cys Leu Au Ser Ile Asn Ser Asn y Leu
Phe Leu Phe Leu 435 440 445 -

' Cys Leu Thr Asp Lys Ile Phe Gly Asn Ser Ser Glu Tyr Tyr Lys Val

420 495 S 430

‘Ala Glu Cys Leu Glu Ser Ile ASn Ser Asn Gly Leu Phe Leu Phe Leu

435 440 445

Leu Ala Asn Val Ser Thr Gly Leu Val Asn Met Ser Met Val Thr Ile

450 455 : 460 -

Asp Ser Ser Pro Leu Lys Ser Phe Leu Val Leu Leu Ala Tyr Cys Ser

465 470 ' 475 | 480

~ Phe Ile Ala Val Ile Ser Val Phe Léu Tyr Arg Lys Arg Ile.Phe Ile

485 ' 490 495

Lys Leu

<210> 3




ttg gea aat gtc tct act ggt tta gte aat atg tct atg

"gte aeg ata 1392 Leu Ala Asn Val

Asn Met Ser Met Val Thr Ile 450 455 460 gat tct tea

‘ccc tta aaa tea ttc ctg gtt ttg ttg gca tac tge-tea.
1440 Asp-Ser -Ser Pro Leu Lys Ser Phe Leu Val
Alla Tyr Cys Ser 465 470 475 480 ‘ttc ata .get gtc ata

Ser Thr Gy Leu Val

Leu Leu. .-

‘tcg gtt ttc ttg tat aga aaa_aga ata ttc att 1488 Phe .

lle Ala Val . 1le Ser Val -PHell

o Byr Arg Lys Arg 1le

Phe Il e 485 490 495 aag cta taa 1497

Phe Val

<220>
. <221> CDS

- <A220M458 <211> 498
. _cerevisiae .

<2\8r IBdAr Thr Leu Lys G n Arg Lys

Thr Ay Leu Asn Ay Gy Ser Ile Thr Qu lle

- <2ABh (2Qd?&a 3AMbiodna Val Ile Ala Leu.Val Thr Tyr
~1le Ser Trp Asn Leu Leu ' . ,

222> (1).. (1455)

<400> 3

atg tca tcg tet ita aaa'caa ttg aaa gaa caa ttt

Met Ser Ser

1

act ggt ggc

Ser Leu Lyé Gln

5

aca att gaa gaa

Leu Lys Glu Gln Phe

10

att tat get gta ace

Thr Gly Gly Thr Ile Glu Glu Ile Tyr Ala Val Thr

“tea tet tat

20

ttg tce ttt

Ser Ser Tyr Leu Ser Phe

35

get ttg att

Ala Leu Ile

50

“att act gtt

tac gac tac

Tyr Asp Tyr

tat age aac

3 ttg ttg aaa aag tet

Arg Leu Leu Lys Lys Ser

Leu Aén Val Leu Thr

60

cct tet tat tig cat

Lys Leu 7/72

gte

Val

agt

Ser

ctt
Leu

45

ctt aat gtg ttg aca att

lle

tat

<212> PRT <213> Saccharonyces
<400> 2 Met- Ala Thr Val H's G@n Lys Asn L
- 151015 Gu Asp.

tca gat ttg
Ser Asp Leu
15

ata gca tia
Ile Ala Leu

30

gegt gat tta

Gly Asp Leu

‘cta geca tee

Leu Ala Ser

ttt att gtt

48

96

144

192

240




o

att cca tca tta gtt ata tat cta gtg aat tac cat gtt gag aaa cca

. tet tea cec cat aga caa aat gat aca aaa gaa gat aaa tcg gac gaa

35 40 45 Lys ‘Asn.Ser Asn. Leu.Met. Pro Pro Gly |le Ser

Ser Val. @n Tyr 1le 50 55 60 Ile Asp-Phe Ala ‘Leu Asn -

Trp Val Ala Leu Leu Leu Ser Ilée Thr Ile 65 70 75 80 -
Tyr Ala Ser G'u Pro Tyr Leu Leu Asn Thr- Leu.1le Leu

‘Leu Pro Cys 85 90 95 Leu Leu Ala Phe ITe Tyr Gy Lys -

Pro Ile Tyr Asn-Lys Lys Lys Met Ile Thr G.n Arg Phe
Gn Leu 115 120 125 Qu Uy3Ays2pro Tyr I'te Thr Ala

~ Phe Thr -Ser Ser Ser Lys Pro Ser 100 105 110 8/72 Asn

Tyr A'g Gy @y Met Leu lle Leu 130 135 140 Thr Ala

Ilel BuAVal ITye $eu Ash SevaProASpr Plye Peo Hik eTyRhBhdPride Al
Arg 145 150 155 160 Phe Ala Lys Val Glu Thr Trp Gly.
6%hr Ser Leu Met . A8p Leu Ay Val 1Bb 170 175 4y Sor
Phe Val Phe-Ser Asn Gy Ile Val Ser Ser Arg Al'a Leu
Leu 180 185 190 Lys Asn Leu Ser Leu Lys Ser Lys Pro
" Ser Phe Leu Lys Asn Ala Phe 195 200 205 :

Jle Pro Ser Leu_Val Ile'Tyr'LeurVal Asanyr His Val Glu Lys Pro

85 90 5

Ser Ser Pro His'ArglGln Asn Asp Thy Lys Glu Asp Lys Ser Asp Glu

100 S 105 110

cta ttg ccg aga aaa caa ttt ata aca gec tat cgt tct caa atg ttg
Leu Leu Pro Arg Lys Gln Phe Ile Thr Ala Tyr Arg Ser Gln Met Leu

s 120 125

-ata att act aat cta get ata tta get gtt gat ttt cct att ttc cea

Ile Ile Thr Asn Leu Ala Ile Leu Ala Val Asp Phe Pro Ile Phe Pro

130 o 135 140

aga aga ttt gcc aaa gtg gaa aca tgg ggc acg tca atg atg gat tta‘
Arg Arg Phe Ala'Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu
145_ 150 : 1556 160

gga gtt ggg tcg ttt gtg ttc tee atg ggs ttg get aat tet cga caa
Gly Val Gly Ser Phe Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gln

165 . . 170 175

988

336

384

432

480

528




- Asn Ala Leu Lys Ser @y Ay Thr Leu Leu- Phe Leu Gy
Leu Leu Arg 210 215 220 Leu Phe. Phe Val - Lys Asn Leu
Au Tyr dn du H's Val Thr Glu Tyr 225 230-235 240

- "dy Vval H's Trp Asn Phe Phe Ile ThrLeu Ser Leu Leu Pro-

Leu Val' 9/72 245 250 255 Leu Thr Phe Ile Asp Pro Val -
- Thr ‘Arg Met Val Pro -Arg Cys Ser Ile 260265270 Ala

Il e Phe Ile Ser Q/slleTyt uTrpLeu Leu Leu: Lys _
. Asp Asp 275 280 285 Arg th?{&u2Asn Phe Leu Ile Leu

- Ala Asp Arg Asn Cys Phe Phe Ser - 290 295 300 Al a Asn

Arg Qu Ay I'le Phe Ser Phe Leu Ay Tyr Cys Ser lle

Phe 305 310 315 320 Leu Trp Gy G n Asn Thr. GIy Phe -
ttZyatcleag loan €dcy adspabysacPtac Bak BA5a@8Qg83%ng G#t th€U 576
Asn Asn Leu Tyr Lys Pro Ser Thr G n Asp Val - Val Al a o

LeAl HeSkys ABAQHi345hB98p AstiS Thy LySePheS8sr Thp [HPSASTyFYr
Trp Thr Ser Val Thr Pro Leu Ser 355 360 365

180 , 185 190

ttg aaa'aca‘atc aag cag aac ttt atc aag tca'gfg cct'ata ctt gtt 624
_ Leu_Lys Thr Ile Lys Gln Asn Phe Ile Lys Ser Val Pro Ile Leu Val
195 200 205

tta gga‘gct att cgt ttt gtt agt gtt aag caa_ttg gac tét cag gaa 672
Leu Gly Ala:Ile_Arg Phe Val Ser Val Lys Gln Leu Asp Tyr'Gln.Glu'

-~ 210 o 215 220

cac gaa aca gag tat gga atc_cat tgg aat ttt ttc ttc aca tta ggg 720
His Glu Thr Glu Tyr Gly Ile His Trp Asn Phe Phe Phe Thr Leu Gly

295 230 235 - 240

ttc ttg cca att gta ttg gga ata tta gac ccg gtg ttg aat ttg gtt 768
Phe Leu Pro Ile Vé1 Leu Gly Ile Leu Asp Pro Val Leu Asn Leu Val
- 245 250 255

~cca cge ttc ata ata gga att ggt atc tea att get tat gag gté gcg 816
Pro Arg Phe Ile Ile Gly Ile Gly Ile Ser Ile Ala Tyr Glu Val Ala

260 ' 265 270

tig aal aag act ggt ttg ttg aag tic att ttg agc age gaa aac aga 864




Gy:Leu Cys Ile Trp Ser Thr tle Phe Leu Val 1le Ser
‘G n Leu Val 370 375 380 10/ 72 Phe G n Tyr Hs Pro

Tyr Ser Val Ser Arg -Arg Phé Al'a Asn Leu Pro 385 390__.(,"

395 400 Tyr Thr Leu Trp-Val Ile Thr Tyr ‘Asn Lel Leu

© Phe Leu Thr Gy Tyr 405 410 415 Cys Leu Thr ‘Asp Lys -

“Ile Phe Ay Asn Ser Ser -@u Tyr Tyr Lys Val 420 425

430 Ala G u Cys Leu du Ser Ie Asn Ser Asn Gly Leu-
Phe Leu Phe Leu 435 440 445/
Gy Leu Val Asn Met:Ser Met Val Thr |le 450 455 460

: LeAs,{nerévs S o Lee LeuybysS@he Alle Lau S¥alSereGll dgn Mlrg

-~ Tyr Cys Ser 465 470.475 480 . Phe Ile Ala Val |le Ser
“Val ‘PB® Leu Tyr Arg Ly280Arg IIe Phe I | @8485 490 495
LyS Leu <210> 3 1 1/72 <211> 1458 <212> DNA

. ctt gaa tct ctc atc acc atg aat'aaa_gaa'ggt att tit tcg ttt att

~ Leu Glu Ser Leu Ile Thr Met Asn Lys Glu Gly Ile Phe Ser Phe Ilo

290 : 205 . 300

gega tat ctt tgt att ttt ata att ggt cag tct ttt ggg tca ttt‘gtt:
Gly Tyr Leu Cys Ile Phe Ile Ile Gly Gln Ser Phe Gly Ser Phe Val

305 310 315 390

- tta aca ggc tac aaa aca aag aac aac tta ata acc att age aaa att
Leu Thr Gly Tyr Lys Thr Lys Asn Asn Leu Ile Thr Ile Ser Lys Ile
326 . _ 330 L ' 335

cgt att tca aaa aaa caa cac aag aaa gag Ctg ctg ctg ttt ttc teca
"Arg Ile Ser Lys Lys Gln His Lys Lys Glu Leu Leu Leu Phe Phe Ser
340 ‘ 345 . 350

"gtc gee act act cag gga tta tat ttg gea tgt atc ttc. tat cac tta
Val Ala Thr Thr Gln Gly Leu Tyr Leu Ala Cys Ile Phe Tyr His Leu

355 ' 360 365

gct tte agt ttg ttc atc age aac tta tea tte ttg caa cca att tea
Ala Phe Ser Leu Phe Ile Ser Asn Leu Ser Phe Leu Gln Pro Ile Ser

370 375 380

ed Ala Asn Val Ser Thr

912

960

1008

1056

1104

1152




-<213> Candi da al bi.cans <220><221> CDS <222> (1).
(1455) <400> 3 atg tea tcg tct tta aaa caa ttg aaa
gaa caa ttt gtc tea gat ttg 48 Mt Ser Ser Ser Leu = - .
Lys A n Leu Lys Gu Gn Phe Val Ser Asp Leu 'l 5 10 15 -~
act ggt gge aca att ‘gaa gaa-att tat get. gta ace agt-
ata gca tta 96 Thr Ay @y Thr Ile Gu Qu lle Tyr
Ala-Val' Thr Ser Ile Ala Leu 20 25 30 } tea tct tat
ttg tee ttt aga ttg ttg ada®aad €ct ett ggt gat tta
144 Ser Ser Tyr Leu Ser Phe Arg Leu Leu Lys Lys Ser
Leu Gy Asp Leu 35 40 45 . get ‘ttg att tac gac tac att
ctt aat gtg ttg aca att cta gea tee 192 Ala Leu lle

agdyogaAste Egt ddtettewcAstucVate lael Tdr gté grtketbgiac SaE 50200

55 60 att act gtt tat age aac.age cct tct tat ttg cat

Arpatrgt Léu dld Ayt PRA@rd 21yi2Val et Thip Vad V’éyrséeiryx‘\%enSef

Pro Ser Tyr Leu His Tyr Phe IIe Val 65 70 75
385 390 395 _ 400

gct acg ttt tta tta tgt tat gac tta att gaa aaa ttt atc ccg ggg 1248

_Ala Thr_Phe Leu Leu Cys Tyr Asp Leu:ILe Glu Lys Phe Ile Pro Gly

405 40 415

aac ctt act tct act gta ttg gac tct att aat aac aat ggt tta ttt 1296

Asn Leu Thr Ser Thr Val Leu Asp Ser Ile Asn Asn Asn Gly Leu Phe

420 | 425 430

~atc ttc-ttg gtc age aat tta tta aca ggg ttt att aac atg tecc atec 1344

‘Ile Phe Leu Val Ser Asn Leu Leu Thr Gly Phe Ile Asn Met Ser Tle

435 440. 445

aac act ttg gaa act agc aat aaa atg gca gtg att atc ttg att ggc - 1392
Asn Thr Leu Glu Thr Ser Asn Lys Met Ala Val Ile Ile Leu Ile Gly

450 455 ' 460
tat agt ctt act tgg aca ttg ctc gee tta tat ttg gat aag agg aag 1440
Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys

465 470 475 480

atc tac atc aag ctt tag : 1458




att cca tea tta gtt eta tat eta gtg. aat tac cat gtt
gag aaa cca 288 ‘|le Pro-Ser ‘Leu Val Ile Tyr Leu .Val -
Asn Tyr His Val ClurLySVPro.85 90 95 tct tea ccc cat .
' aga caa aat' gat aca aaa gaa gat aaa tcg gac gaa 336
‘Ser Ser Pro His Arg Gn Asn Asp Thr -Lys G u Asp Lys
Ser Asp Gu 100 105 110 eta ttg ceg aga aaa - caa ttt-
ata aca gee tat cgt tct caa at ttg 384 Leu Leu Pro
Arg Lys . @ n Phe Ile Thr Ala'Pf g.Ser Gn Mt Leu
115.120 125 - ata att act aat eta get ata tta get gtt
Tlgatynt tHiedats Bed tte cca 432 I|le Ile Thr. Asn.Leu Al a
Ile Leu Ala Val Asp Phe Pro Ile Phe Pro 130.135 140.
age aga.ttt ¢®e aaa gtg gaa aca tgg gge aeg tea atg
atg-gat tta 480 . Arg Arg Phe Ala Lys Val du Thr Trp
@y Thr Ser Met Met Asp Leu 145 150 155 160 gga gtt -
ggg teg ttt gtg ttc tee atg ggg ttg get eat tet ega
caa 528 dy Val @y Ser Phe Val Phe Ser Met Gy Leu
Ala Asn Ser Arg Gn 165 170 175 13/72 +ttg ate aag aac
<2¢@F 4ace gac aac tac aaa ttt agt tgg aag agt tat 576 .
Leu Il e Lys Asn Hi's Thr-Asp Asn Tyr Lys Phe Ser Trp .
okys 48g¢r Tyr 180 185 190 ‘ _

<212> PRT .

<213> Candida albicans
<400> 4
Met Ser Ser Ser Leu Lys Gln Leu Lys Glu GIn Phe Val Ser Asp Leu

1 . 5 - 10 15

Thr Gly Gly Thr'Ile-Glu_Glu Ile'Tyr Ala Val Thr Ser Ile Ala Leu

20 . 25 30

Ser Sér.Tyr Leu Ser Phe Arg Leu Leu Lys Lys Ser Leu Gly Asp Leu

35 40 45

Ala Leu Ile Tyr Asp Tyr Ile Leu Asn Val Leu Thr Ile Leu Ala Ser

50 55 60

Ile Thr Val Tyr Ser Asn Ser Pro Ser Tyr Leu His Tyr Phe Ile Val

65 | 70 | 75 80

Ile Pro Ser Leu Val Ile Tyr Leu Val Asn Tyr His Val Glu Lys Pro




ttg-aaa aca ate aag cag aac ttt ate aag tca gtg cet. -

ata ctt gtt 624 Leu Lys Thr-lIle Lys-G@n Asn Phe'lle - o
~'Lys Ser Val Pro Ile Leu Val 195.200 205 tta gga get -~ .

‘att cgt ttt gtt agt gtt aag caa ttg gac tat cag gaa

672 lLeu Ay Ala lle Arg.-Phe Val Ser Val Lys Gn-Leu.~

Asp Tyr @'n Gu 210 215 220 cac gaa aca gag tat ‘gga

ate cat tgg aat ttt ttc ttc _aca tta ggg 720 His Qu.
Thr Qu Tyr Ay lle Hs TAp7A8W Bhe Phe Phe Thr Leu
dy 225 230 235 240 ttc ttg cca att gta ttg gga ata

tta gac ccg . g8® ttg aat ttg gtad 768 Phe Leu Ppp Ile .
Val Leu Gy Ile Leu Asp Pro Val Leu Asn Leu Val 245.
250 255 - cca cgc ttc ata ata gga att ggt ate tca att
get tat gag gta gcg 816 Pro Arg Phe Ile lle Ay lle

Sed Ser! Peo $HE At G AshYAsOTHr (3s 6412 A36Q.y268e2 A9 d11:9

aat aag act ggt ‘ttg ttg aag ttc att ttg age age gaa
-aac aga 864 14/ 72 'Leu AgpslLys Thr Gy Lejyg-eu Lys.

Phe Ile Leu Ser Ser GQu Asn Arg 275 280 285 ett gaa

tet etc ate ace atg aat aaa gaa ggt att ttt tog ttt
att 912 Leu Gu Ser Leu lle Thr Met Asn Lys AQu Ay -

- Lek1%uPPfo 28 :LFiol%eGirll ‘?hggplez?ér 399 Tyr Arg Ser Gln Met Leu

115 1200 0 126

Ile Ile Thi' Asn Leu Ala Ile Leu Ala Val Asp Phe Pro Ile Phe Prd :

130 135 . 140

Arg Arg Phe Ala Lys Val Glu' Thr Trp Gly Thl_" Ser Met Met Asp Leu

145 - 150 | 155 160

Gly Val Gly Ser Phé Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gln

165 | 170 | 175

Leu Ile Lys Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr
180 ' 185 ' : 190

Leu Lys Thr I.le Lys Gln Asn. Phe Ile Lys Ser Val Pro Ile Leu Val

195 ' 200 - 205

Leu Gly Ala Ile Arg Phe Val Ser Val Lys Gln Leu Asp Tyr Gln Glu

210 - 215 220




0. gga tat ctt tgt att ttt ata att ggt cag tot ttt ggg
tea ttt.gtt 960 Ay Tyr Leu:Cys.lle Phe lle Ile ady

~dn Ser Phe. Gy Ser Phe Val .305 310 315320 - tta aca T

.‘ggc tae aaa aca aag aac aac tta ata ace att age aaa

att 1008 - Leu Thr Ay ‘Tyr: Lys- Thr Lys Asn Ash-LeUyLléﬁ; |

Thr.1le Ser Lys Ile 325 330 335 cgt att tea aaa aaa:
caa cae aag aaa gag-ctg ctg ttt ttc tea 1056 Arg-
"Ile Ser Lys Lys Gn Hs LysS z§ u Leu Leu Léu Phe
Phe Ser 340 345 350 gte gee act act cag gga tta tat

Hist@lugBlr 163t BitreGlt dilatHisatry tAsn A4 Phe/Phe Mta Tou GIpr

Gn @y Leu Tyr Leu Ala Cys Ile Phe Tyr Hi's Leu 355
22860 365 get ttR3@mgt ttg ttc ate23ge aac tta teaMmpc
“ttg caa cca att tea 1152 Ala Phe Ser Leu Phe Ile. Ser

Asn Leu Ser Phe Leu G@n Pro Ile Ser 370 375380 1 5/7

2 aga cga ttg gcc aat ttc ccc tac gtc atg tgggtc gtt -

'Phé G@ut Bfo g8k Ved00eu AP JARILHEUsH BroABL PBE ARNOLY VaYal

Met Trp Val Val Ser Tyr Asn 385 390 395 400 "get acg

Sttt tta ttaggt tat gac tta agh gaa aaa ttt apm; ccg
ggg 1248 Al a Thr Phe Leu Leu Cys Tyr Asp Leu IIe Au
Lys Phe He Pro G!y 405 410 415 S ,

Pro_Arg Phe_Ile Ile Gly Ile Gly Ile Ser Ile Ald Tyf Glu Val Ala ,.
260 265 270

Leu Asn Lys Thr Gly Leu Leu Lys Phe Ile Leu Ser Ser Glu Asn Arg

275 280 285

Leu Glu Ser Leu Ile Thr Met Asn Lys Glu Gly Ile Phe Ser Phe Ile

200 295 300

Gly Tyr Leu Cys Ile Phe Ile Ile Gly Gln Ser Phe Giy Ser Phe Val

305 310 315 . 320

Leu Thr Gly Tyr Lys Thr Lys Asn Asn Leu Ile Thr Ile Ser Lys Ile

325 330 _ 1335

Arg Ile Ser Lys Lys Gln His Lys Lys Glu Leu Leu_Leu Phe Phe Ser

340 345 350

Val Ala Thr Thr Gln Gly Leu Tyr Leu Ala Cys Ile Phe Tyr His Leu

355 360 - - 365




aac ctt act tct act gta.ttg gac-tet att aat aac aat- .
ggt tta ttt 1296 Asn Leu Thr Ser 'Thr Val Leu Asp. Ser

Ile Asn Asn Asn C]y Leu Phe- 420 425 430 " ate ttc ttg-“fff:‘

gtc age aat tta tta aca.ggg ttt att aac atg tec ate

1344 I1e Phe Leu Val Ser Asn Leu Lou Thr Gy Phe lie

Asn. Met Ser |le 435 440 445 1:-1 aac act ttg gaa act
age aat aaa atg gca gtg att: ate ttg att ggc 1392 . Asn
Thr Leu G u Thr Ser Asn -L Qs Mt Ala Val Tie Ile Leu
lle dy 450 455 460 tat agt ctt act tgg aca ttg etc
gcc tta tat ttg.gat aag agg aag 1440. Tyr Ser Leu Thr
Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys 465

Al47Phet 36r 480 Plat €14 Serodsn dag it PHaded 438 P& T2 Seh"e
Tyr Ile Lys Leu 485 <210> 4 <211> 485 <212> PRT '

<247%> Candi da al bi ggas <400> 4 "380

Arg Arg Leu Ala Asn Phe Pro Tyr Vél Met Trp Val Val Ser Tyr Asn o

38 -390 - 395 o 400

Ala Thr Phe Leu Leu Cys Tyi'Asp Leu Ile Glu Lys Phe Ile Pro Gly

405 a0 s

Asn Leu Thr Ser Thr Val Leu Asp Ser Ile Asn Asn Asn Gly Leu Phe

420 | 425 - 430

Ile Phe Leu Val Ser Asn Leu Leu Thr Gly Phe Ile Asn Met Ser Ile
435 440 - 445

Asn Thr Leu Glu Thr Ser Asn Lys Met Ala Val Ile Ile Leu Ile Gly

- 450 465 . : - - 460

Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lyé Arg Lys

465 470 475 | 480

Ile Tyr Ile Lys Leu

485




™
ot

\\»-m' .

Met Ser Ser Ser Leu Lys-Gn Leu Lys Gu G n Phe Val
Ser Asp Leu.-1:5 10 15 Thr Ay Ay Thr Ile Qu GQu

lle Tyr Ala Val Thr Ser Ile Ala Leu 20 25 30 Ser Ser -

Tyr Leu Ser Phe Arg-Leu Leu Lys Lys Ser Leu @y Asp-
Leu 35 40 45 Alla Leu Ile Tyr Asp Tyr Ile Leu Asn Val
Leu Thr Ile Leu Ala Serr 50 55 60 - Ile Thr Val Tyr Ser

Asn Ser Pro Ser Tyr Leu His Tyr Phe Ile Val .65 70_7_5_.: .

80 Ile Pro Ser Leu Val |120% 7 2eu Val Asn Tyr His
Val Qu Lys Pro 17/72 85 90 95 Ser Ser Pro H's Arg

<2E0n 5Asn Asp Thr Lys G.u Asp Lys Ser Asp.Gu 100 105

110 Leu Leu Pro Arg Lys A n Phe Ile Thr ‘Ala Tyr Arg
<2%¢r 18658 Met Leu 115120125 Ile Ile Thr Asn Leu Al a

Ile Leu-Ala Val Asp Phe Pro Ile Phe Pro 130 135 140
oAy Dling Phe Ala Lys Val @ u Thr Trp Ay Thr. Ser Met

Met Asp Leu 145 150 155 160 dy Val @y Ser Phe Val

2B casdid¥ehiddcundeu Ala Asn Ser Arg G n

<220>
<221> CDS

<222> (1).. (1455)

<400> 5
atg tca teg tect tta aaa caa tig aaa gaa caa ttt gtc tea gat tig
Met Ser Ser Ser Leu Lys Gln Leu Lys Glu Gln Phe Val Ser Asp Leu

1 5 - 10 15
act ggt ggc aca att gaa gaa att tat gct gta acc agt ata geca tta
Thr Gly Gly Thr Ile Glu Glu Ile Tyr Ala Val Thr Ser Ile Ala Leu

20 ' 25 : 30

tea tet fat ttg tce ttt aga ttg ttg aaa aag tct ctt ggt gat tta

Ser Ser Tyr Leu Ser Phe Arg Leu Leu Lys Lys Ser Leu Gly Asp Leu

35 40 | 45

get ttg att tac gac tac att ctt aat gtg ttg aca att cta gea tec -

Ala Leu Ile Tyr Asp Tyr Ile Leu Asn Val Leu Thr Ile Leu Ala Ser

50 65 - 60

48

96

144

192




D

165 170175 Leu-lle Lys Asn H's Thr Asp :Asn Tyr :Lys
Phe Ser Trp Lys Ser: Tyr . 180 185:190 Lou:Lys Thr Ile
Lys. G n Asn Phe Ile Lys Ser Val Pro |le Leu Val. . 195
.200 205 Leu dy Ala'lle Arg Phe Val Ser -val Lys Gn

Leu Asp Tyr Gn Gu 210 215 220 18/ 72 . H's Qu Thr Glu-

Tyr Ay I'le His Trp ‘Asn Phe Phe Phe Thr Leu dy 225
230 235.240 Phe Leu Pro Ile Val Leu Ay Ile Leu Asp
Pro Val Leu Asn Leu Val 2451260 255 Pro Arg Phe Ile
lle Gy lle Gy Ile Ser Ile Ala Tyr Ju Val Ala i 260

- at26&ct2g0t ltay AsnahyagthectGtyt Lo teuchytafthett laet Ly

Ser - Ser Qu Asn Arg 275 280 285 Leu Qu Ser Leu lle.

| I11EhThrVEal ASh SersAGh Bed Brd Ser Ave Sar HPhayvk! Bhe230e 25

300 Gly Tyr Leu Cys Ile Phe Ile Ile Ay A@n Ser Phe.
6&ly Ser Phe Val 7805 310 315 320 7sLeu Thr Gy Tyr ghys
‘Thr Lys Asn Asn Leu Ile Thr Ile Ser Lys Ile 325 330
335 ' e o

att cca tca tia gtt ata tat cta gtg aat tac cat gtt-gég aaa cba'_
Ile Pro Ser Leu ValﬁIle Tyr Leu Val Asn Tyr His Val Glu Lys Pro

85 90 95

tet tea cce cat aga caa aat gat'aca aaa gaa gat aaa'tcg.gac'gaa
Ser Ser ProLHié.Arg Gln Asn Asp Thr Lys Glu Asp Lys Ser Asp Glu
100 105 110

cta ttg ccg aga aaa caa ttt ata aca gec tat cgt tet caa atg ttg
Leu Leu Pro Arg Lys Gln Phe Ile Thr Ala Tyr Arg Ser Gln Met Leu

115 , 120 125

o

ata att act aat cta get ata tta get gtt gat ttt cct att tte cca.
Ile Ile Thr Asn Leu Ala Ile Leu Ala Val Asp Phe Pro Ile Phe Prd .

130 135 : 140

aga aga tit gcc aaa gtg gaa aca tgg ggc acg tca atg atg gat tta

“Arg Arg Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu

145 | 150 155 160

gga gtt ggg tcg ttt gtg ttc tec atg ggg ttg get aat tet cga caa

Gly Val Gly Ser Phe Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gin

240

288

336

384

432

480

528




S

Arg-lle
. Phe Phe
- Tyr 'Leu
~ Al a Phe
Prolle

Tyr. Val
~Ala Thr.
lle Pro.

Asp Ser

Phe .Leu

Ser lle
- Met Ala

“Leu Thr

Ser

_Ser

Al a

- Ser

Ser
Vet
Phe
dy
Ile

Val

Lys Lys G n H s Lys Lys Gu Leu Leu Leu
340 345 350 Val Al'a Thr . Thr Gn dy Leu -
Phe Tyr H's Leu 355 360 365 19/72 .

Cys

Leu

370

Trp

Leu

405
Asn

B85

1le
Phe
375
Val

Leu
410

Asn.

Asn

[l.e Ser Asn Leu Ser Phe Leu G n

380 Arg Arg Leu.AIa-Asanhe Pro.

Val Ser Tyr Asn 385 390 395 400
Cys Tyr Asp Leu Ile du Lys Phe

415. Aéﬁ/[@b Thr -Ser Thr: Val Leu
Asn Ay Leu Phe” 420 425 430 lle

Leu Leu Tipo Gy Phe I1e AsprsMet

435 440 445 Asn Thr Leu G u Thr Ser Asn Lys
Ile lle Leu IIe Gy 450 455 460 Tyr Ser

Val
Trp

Thr

Leu

Leu Al a Leu Tyr Leu Asp Lys Arg °

tthyic 480 #A80c47 2c88hc At tAY adkl Lrd-ugt Leyy 489 20/ ¢4

Leu Ile Lys Asn His.Thr'Asp'Asn Tyr Lys Phe Ser Trp‘Lys Ser Tyr

ttg aaa aca

~ Leu Lys Thr

195

ita gga get

Leu G1y A1a

210

_cac gaa aca
Bis Glu Thr

225

tte ttg cca

Phe Leu Pro

cca cge tic

Pro Arg Phe

180

ate

Ile |

att

Ile

ga

Glu

att

Ile

ata
Ile

260

185 190

aag cag aac ttt atc aag tca .gtg cct ata ctt gtt

Lys

cgt

Arg

tat

Tyr

gta
Val

245

ata

Ile

Gln Asn Phe Ile Lys Ser Val Pro Ile Leu Val

ttt gtt agt gtt aag caa ttg gac tat cag gaa

200 205

Phe Val Ser Val Lys Gln Leu Asp Tyr Gln Glu

215 - 220

gga atc cat tgg aat ttt ttc tic aca tta ggg

Gly Ile His Trp Asn Phe Phe Phe Thr Leu Gly

230

236 - 240

ttg gga ata tta gac ccg gtg ttg aat ttg gtt

Leu Gly Ile Leu Asp Prd Val Leu Asn Leu Val

gga att ggt atc tca att ggt tat gag gta geg

250 ' 255

Gly Ile Gly Ile Ser Ile Gly Tyr Glu Val Ala

265 : 270

576

624

672

720

768

. 816




*’«Mj

A

<210> 5 <211> 1458 <212> DNA <213> Candi da al bi cans.
<220> <221> CDS <222> (1).. -(1455). <400> 5-atg tea -
tog tct tta aaa caa ttg aaa gaa caa ttt gtc tea gat .

ttg 48 - Met Ser Ser Ser Leu Lys Q'n Leu Lys GQu Gn- _
"Phe Val Ser Asp Leu 15 10 15 act ggt ggc .aca att gaa L

'~ gaa att tat get gta acc agt ata gca tta 96. Thr Gy

Ay .Thr Ile Gu Glu Ile Tyr Ala Val--Thr ‘Ser Ile Al a

Leu 20 25 30 tea tot tat2t3g fed ttt aga ttg ttg aaa'

aag tot ctt ggt gat tta 144. Ser Ser Tyr Leu- Ser Phe '

.tté\l’@tLszg laet dots tty X tPedagl ete Gty AP a2k g35s A0 a4 agget 864

ttg att tac gac tac att ctt aat gtg ttg aca att eta

Le@9%nt Bfs T892 GIA! Bel@ulllyd Fd IASMLelY Bet |SRrlet: Ash a¥al
~Leu Thr Ile Leu Ala Ser 50 55 60 21/72. att act gt

~tat agps aac age cct tcfggtat ttg cat tatgggttatt gtt. 240 |

ctf gaa'tct cte atc gee atg.aét aaa gaa ggt att ftt tcg ttt att 912
Leu Glu Ser Leu Ile Ala Met Asn Lys Glu Gly Ile Phe Ser Phe Ile

200 295 300

.gga-tat ctt tgt att ttt ata att ggt cag tct ttt ggg tca ttt gtt 966*.

Gly Tyr Leu Cys Ile Phe Ile Ile Gly Gln Ser Phe Gly Ser Phe Val

305 ' 310 S 315 . 320

tta aca ggc tac aaa aca'aag aac aac tta ata acc att agc aaa att 1008
Leu Thr Gly Tyr Lys Thr Lys Asn Asn Leu Ile Thr Ile Ser Lys Ile

325 - 330 335

cgt att tca aaa aaa caa cac aag aaa gag ctg ctg ctg ttt tte tca 1056

‘Arg Ile Ser Lys Lys Gln His Lys Lys Glu Leu Leu'Leﬁ Phe Phe Ser

340 . 345 350

gtc gee act act cag gga tia tat ttg geca tgt ate ttc tat cac tta 1104
Val Ala Thr Thr Gln Gly Leu Tyr Leu Ala Cys Ile Phe Tyr His Leu
355 360 365

get tte agt ttg tte ate age aac tta teca ttc ttg caa cca att tca 1152

Ala Phe Ser Leu Phe Ile Ser Asn Leu Ser Phe Leu Gln Pro Ile Ser




O

O

I'le Thr- Val Tyr. Ser Asn:Ser Pro.Ser Tyr -Leu H's Tyr .

Phe Ile Val 65 7075 80 att cca tea tta gtt ata tat
‘cta gtg aat tac cat. gtt gag aaa eca 288 Ile Pro Ser..
Leu Val 1lée Tyr Leu Val Asn Tyr H's Vat G u Lys Pro 85
90 95. tot tea coo cat aga caa -aat gat aca aaa .gaa gat '
aaa teg gac gaa 336 Ser Ser Pro His:Arg- G n Asn Asp .
- Thr Lys Gu Asp Lys Ser Asp Gu 100 105 110 cta ttg .~
cog aga aaa caa ttt ata aladgfd Bat cgt tct. caa atg
ttg 384. Leu Leu Pro Arg Lys G n Phe Ile Thr Ala Tyr

~Ar@itSer -G n Met Lew7515 120 125  at@gatt act aat cta

~get ata tta get gtt gat ttt cct att ttc cca 432
Ilelle Thr Asn Leu Ala |Ile Leu Ala Val. Asp Phe Pro Ile -
Phe Pro 130 135 140 aga aga ttt gcc aaa gtg gaa aca

' aghOa08€g a0 40A 108 Gealthcdate Hid ﬁ%ogté\rg&ﬁ & Phe Aka 1200 |

Lys Val Gu Thr Trp Gy Thr Ser Met™ Asp Leu 145

Ard50-g1Bbu 169 ASOBKOP t g1t
tét ggget aat tct cga}gggj%g%g Mt(%:Elyrh%/)tagaI V)%IS%% g%wlgA\/g

‘3gPhe Ser Met Glygg@u Ala Asn Ser 3‘@”59 An 22/7 2 1%0170

175

gct acg ttt tta tta tgt tat gac tta att gaa aaa ttt atc ccg ggg = 1248
Ala Thr Phe Leu Leu Cys Tyr Asp Leu Tle Glu Lys Phe Ile Pro Gly
405 . 410 | _ 415

aac ctt act tet act gta ttg gac tct att aat aac aat ggt tta ttt 1296
Asn Leu Thr Ser Thr Vai.Leu ASp'Ser Ile Asn Asn Ash Gly Leu Phe
420 . 425 ' 430 -

atc tte ttg gtc age aat tta tta aca ggg ttt att aac atg tcc ate 1344
Ile Phe Leu Val Ser Asn Leu Leu Thr Gly Phe Ile Asn Met Ser Iie
435 S 440 445

aac act ttg gaa act agc aat asa atg gca gtg att atc ttg att ggc 1392
Asn Thr Leu Glu Thr Ser Asn Lys Met Ala Val Ile Ile Leu Ile Gly

450 455 , 460

tat agt ctt act tgg aca ttg ctc gec tta tat ttg gat aag agg aag 1440
Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys. Arg Lys

465 470 S 475 ' 480




~ ttg ate aag aac.cac acc gac aat tac aaa.ttt agt.tgg
- aag-agt tat 576 Leu e Lys Asn His Thr “Asp Asn Tyr T
- Lys Phe Ser. Trp Lys Ser Tyr 180 185 190. ttg aaa aca - -
ate aag cag aac ttt ate aag tea gtg cct ata ctt gtt - ..
. 624 Leu Lys Thr Ile Lys G n Asn Phe Ile Lys Ser val -
“Pro Ile Leu Val' 195.200.205 -tta gga get att cgt ttt
gtt agt gtt aag caa ttg gac tat cag gaa 672 Leu Gy
~Alalle Arg Phe Val Ser V& 547 @n Leu Asp Tyr Gn -
du 210 215 220 cac-gaa aca gag tat ‘gga ate cat tgg
Cat@atad Eltctdsy ttetaga tta ggg 720 His @ u Thr Au Tyr  j458
- Gy lle Hs Trp Asn Phe Phe Phe Thr Leu Gy 225230 "
1133%y1240e TiyiseL&it 9 -CcCca att gta ttg gga-ata tta gac ceg '
gtg ttg aat ttg gtt 768 Phe Leu Pro 1le Val - Leu Gy
Ile Leu Asp Rsg Val Leu Asn. Leu Val 245 250 255 .cca"
cge tte ata ata gga att ggt ate tea att ggt tat gag
gta gcg 816 Pro. Arg Phe lle lle Ay Ile Ay Ile Ser
‘Ile Gy Tyr Gu Val Ala 260 265 270 23/72 ttg aat aag
~act ggt ttg ttg aag tte att ttg age ‘age gada aac aga
864 Leu Asn Lys-Thr Gy Leu Leu Lys Phe IIe Leu Ser .
99§y ¢CGlu Asn Arg 275 280 285

<211> 485
<212> PRT

<213> Candida albicans-

<4005 6
. Met Ser Ser Ser Leu Lys Gln_Leu Lys Glu Gln Phe Val Ser Asp Leu

1 5 10 | 15

Thr Gly Gly Thr Ile Glu Glu Ile Tyr Ala Val Thr Ser Ile Ala Léu._
20 | 25 30

Ser Ser Tyr Leu Ser Phe Arg Leu Leu Lys Lys Ser Leu Gly Asp Leu

35 40 45

Ala Leu Ile Tyr Asp Tyr Ile Leu Asn Val Leu Thr Ile Leu Ala Ser

50 55 60

Ile Thr Val Tyr Ser Asn Ser Pro Ser Tyr Leu His Tyr Phe Ile Val

65 70 75 | 80




--.ctt gaa tct ctc ate gcc atg aat.aaa gaa ggt att -ttt
tcg ttt att 9120 Leu Gu Ser Leu Ile A'a Met Asn Lys
~ Gu dy Ile Phe Ser.Phe Il e 290295 300 gga tat ctt
. tgt att ttt ata att ggt cag tct ttt ggg tea ttt gtt — -
960 Gy Tyr Leu Cys Ile Phe Lle Ile Gy Gn Ser Phe
"~ dy ‘Ser Phe Val 305 310 315 320 .tta. aca gge tac aaa ‘
‘aca aag aac aac tta ata ace att age aaa att 1008 Leu
- Thr dy. Tyr Lys Thr Lys A€h6A41Y Beu tle Thr Ile Ser :
‘Lys Ile 325 330 335 cgt att tea aaa aaa caa eac aag

1183Prd)36r Qle@ Y410 1CE Orvirt Lot Va1 tARK FPSFis A &1 L§§rPrJoyS |
Lys @ n H's Lys Lys Qu.Leu Leu Leu Phe Phe Ser

345 350 gtc g@eC act act cag gga tta t at ttg gg? tgt
ate ttc tat cac tta 1104 Val Ala Thr Thr dn Gy Leu
Tyr Leu Ala Cys Ile Phe Tyr H's Leu 355 360 365 get

“ttc agt ttg ttc ate age aac tta tea ttc ttg caa cca

S B8 BE g b TR B8 1810 U S5 AT

gee aat t _ccc tac gtc atg-tgg gtc gtt tcg.tac aat
1200 A«dbgwg Leu Al-a Asnﬁg%e Pro Tyr Val ﬂ%& Trp Val

Val Ser Tyr Asn 385 390 395 400

Leu Leu Pro Arg Lys Gln Phe Ile Thr Ala Tyr'Arg‘Ser Gln,Metheu:

115 120 195

. Ile Ile Thr Asn Leu Ala Ile Leu Ala Val Asp Phe Pro Ile Phe Pro
130 135 140 |

Arg Arg PherAla Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu
145 | 150 : 155 B ' 160‘

Gly Val Gly Ser Phe Val Phe
165

Leu Tle Lys Asn His Thr Asp

180

Leu Lys Thr Ile Lys Gln Asn

195

Leu Gly Ala Ile Arg Phe Val

210 : 215 -

Ser Met Gly Leu Ala Asn Ser Arg Gln

170 ‘ 175

Asn Tyr Lys Phe Ser-Trp.LYs Ser Tyr

185 190

Phe Ile Lys Ser Val Pro Ile Leu Val

200 206

Ser Val Lys Gln Leu Asp Tyr Gln Glu

220




£ ) o
e

~ get acg ttt tta tta tgt-tat gac- tta att gaa aaa ttt

ate ceg ggg 1248 - 0:Ala Thr Phe Leu Leu Cys Tyr Asp . = .
Leu Il-e Gu Lys Phe He Pro Gy 405 410 415 aac ett .
act tetact gta ttg gac tct att aat aac .aat ggt tta = =
.ttt 1296 . Asn Leu Thr Ser Thr Val Leu:Asp Ser I|le Asn: -
“Asn Asn Gy Leu Phe 420 425 430 .ate ttc ttg gte age
aat ‘tta tta aca-ggg ttt att aac atg tcc ate 1344 lle
Phe. Leu Val Ser Asn Leu L&7TA7 &y Phe lle Asn Met '
Ser Ile 435 440 445 aac act ttg gaa act.age aat aaa
‘atg gca gtg att ate ttg att ggc 1392 Asn Thr Leu G u

- 'Thr Ser Asn Lys Met ‘Ala Val Ile Ile Leu Ile Gy 450"
Hi 460 tal tr18ch; | e t .
 Hi456L ARy tab BEt 6Ef triackid 9‘% 264 PHIphS PraCPyl %@h@%Leu |

ttg gat aag agg aag 1440 r Ser. Leu:T

- g9keu Ala Leu Tyr ghgu Asp Lys Arg %%§ 465 470. 475 %ﬁ% 2
4

5/7 2 ate tac ate aag ctt tag 1 Ile Tyr Ile Lys
Leu 485 <210> 6 <211> 485 C <212> PRT

Phe Leu Pro Ile Val Leu Gly Ile Leu Asp Pro Val Leu Asn Leu Val

245 - 250 - 9255

" Pro Arg Phe Ile Ile Gly.Ile Gly Ile Ser Ile'Gly.Tyr Glu Val Ala

9260 ' 9265 , 970

Leu Asn Lys Thr Gly Leu Leu Lys Phe Ile Leu Ser Ser Glu Asn Arg

275 280 | 985

Leu Glu Ser Leu Ile Ala Met Asn Lys Glu Gly Ile Phe Ser Phe Ile

290 _ 295 - 300

Gly Tyr Leu Cys ile Phe Ile Ile Gly Gln Ser Phe Gly Ser Phe Vai

305 o310 - 815 320

Leu Thr Gly Tyr Lys Thr Lys Asn Asn Leu Ile Thr Ile Ser Lys Ile

325 330 : 335

' Arg_Ile Ser Lys Lys GIn His Lys Lys Glu Leu Leu Leu Phe Phe Ser

340 345 350

Val Ala Thr Thr Gln Gly Leu Tyr Leu Ala Cys Ile Phe Tyr His Leu




-~

<213> Candi da al bi.cans . <400> 6 Met Ser Ser. Ser -Leu. - .
~ Lys Gn Leu Lys Gu dn Phe Val Ser Asp Leu 1 5 10 15 -
- Thr GIy Ay Thr Ile-Gu Qu e Tyr Ala Val Thr- Ser_,-* N
“lle Ala Leu 20 25 30 Ser Ser Tyr Leu Ser Phe Arg Leu -
Leu Lys Lys .Ser Leu @y Asp Leu: 35-40 45 Ala Leu Ile"
Tyr Asp Tyr Ile Leu Asn Val Leu Thr lle Leu Ala Ser .
50 55 60 Ile Thr -Val Tyr Ser Asn-Ser Pro Ser Tyr Leu
H's Tyr Phe Ile Val. 65 7@ 85°80226/72 Ile Pro Ser
Leu Val Ile Tyr Leu.Val Asn Tyr His'Val Qu Lys Pro- 85 .
.90 9535§er Ser Pro Hi s3gy g G n Asn Asp 3‘5|5r Lys @ u Asp
Lys Ser Asp Gu 100 105 110 Leu Leu Pro Arg Lys G n -
Phe Ile Thr Ala Tyr Arg Ser G n. Met Leu. 115 120 125
Ile Ile Thr Asn Leu Ala Ile Leu Ala Val Asp Phe Pro
Al!all%epg‘@r EEQ F&rﬁolﬂ@%e}"’&n &@ESAE gr;hPhEe,ﬁl(ﬁan&SO Yal Sgru

r Ser
370 375 380

Arg Arg Leu Ala Asn Phe7PfQ Tyr Val Met Trp Val Val Ser Tyf Asn

385 . 390 395 400

Ala Thr Phe Leu Leu Cys Tyr Asp Leu Ile Glu Lys Phe Ile Pro Gly

405 ' 410 415

Asn Leu Thr Ser Thr Val Leu Asp Ser Ile AsniAsn Asn Gly Leu Phe

420 . 425 . 430

Ile Phe Leu Val Ser Asn Leu Leu Thr Gly Phe Ile Asn Met Ser Ile

435 440 445

Asn Thr Leu Glu Thr Ser Asn Lys Met Ala Val Ile Ile Leu Ile Gly

450 | 455 - 460

Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys

465 470 | 475 480

Ile Tyr Ile Lys Leu

485



E 4
e

145 150 155 160 .Gy Val dy Ser Phe Val Phe-Ser: Met-
dy Leu Ala Asn Ser Arg G n 165 170 175 'Leu lle. Lys ; -
~Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr .
180 185 190 Leu-Lys Thr Ile Lys--G@n Asn Phe Ile Lys*
Ser Val Pro lle Lou Val 195 200 205 . \
Arg Phe Val Ser Val- Lys- G n Leu Asp Tyr G n G u 210
215 '220.27/72 His Au Thr Au Tyr Gy lle His Trp Asn
Phe Phe Phe Thr Lou Gy 229,7302235 240 Phe Leu Pro -
lle ValI Leu Ay lle Leu Asp Pro Val Leu Asn Leu Val
- 250 255 4 ' Pro Arg Phe Ile- I'le Gy lle dy lle Ser -
‘Ile dy Tyr Au Val Ala 260 265 270 Leu Asn Lys Thr
<o%hy 7Leu Leu Lys Phe Ile Leu Ser Ser Au Asn Arg- 275
280 285 Leu GQu Ser Leu lle Ala Met Asn Lys Gu Ay

ellelle Ay Gn Ser Phedy Ser
<2325 DRRO | -

<213 Schizosaccharomyéés-pombe

<9205
221> CDS

<222> (1).. (1380)

<400> 7

‘Leu Gy Alal

¢ohie 1Bhe Ser Phe Ile 290 295 300 dy Tyr Leu Cys'I|

Ie-

245

e

Phe Val 305 310 o

atg tca tac aaa ttg gaa aaa gaa geca ttt gtc tca aac ctg acg ggt'

Met Ser Tyr Lys Leu Glu Lys Glu Ala Phe Val

1 : 5 ' 10

tca agt tec att gag aca tgt gge ttg tta tta
Ser Ser Ser Ile Glu Thr Cys Gly Leu Leu Leu

20 25

aac gtt ttg tgeg gta aac atg act gbg aga aac
Asn Val Leu Trp Val Asn Met Thr Ala Arg Asn

35 40

aat ctt ggg ttt ctt gtt gag ttt ttec ate tit
Asn Leu Gly Phe Leu Val Glu Phe Phe Ile Phe

50 -~ 55

Ser

ata

Ile

ate

ile

tge

Cys

Asn Leu Thr Gly -

15

gga att get tge
Gly Ile Ala Cys

30

tta ccc aaa ggg
Leu Pro Lys Gly

45

tta att cca tta

Lett Ile Pro Leu

60

48 -

96

144

192




. Asp

Thr
Lys
Lys
Thr
Leu
Leu
Leu
Asn
Leu
Thr
Phe

Leu Ay Tyr
-~ Ser
Lys
Al a
Hs
“Asn
Arg
Tyr

Thr

Ser

Leu -Ser

Leu

Leu A u Thr

dn d

Thr Val

.Lys -Thr -

Ph@ V21450 455 S0 el yﬂ

Leu Tyr
gkl e Lys Lou

gce tet ttt ttg cct
Ala Ser Phe Leu Pro
85

tgg gat gtg'ctg'aga

Trp Asp Val Leu Arg

100

‘gaa aat act ttt gat

Glu .Asn Thr Phe Asp
115

caa atg atg ttg gtt

Gln Met Met Leu Val

130

ctt tte écg agg aga

Leu Phe Pro Arg Arg

145

atg gat ctt ggt gtt

Leu Asp Lys
- 70

tee tte gte

Ser Phe Val

aga aaa cct

Arg Lys Pro

cga cga att
Arg Arg Ile
120

act gte act
Thr Val Thr
135

tat gcc aaa
Tyr Ala Lys

150

gga tet tte

| tt¥h§thaYt Rhe %et? t% Et%éaasl\/gt&

rg Lb/lgP

ctt

Leu

ggt
Gly

105

get

Ala

tge

Cys

gtt

Val

atg

Al'la Asn Phe Pro Tyr Val ,
385 390 395 400 3ADa The Phe Leu Leu Cys Tyr
Ile u Lys Phe Ile Pro Ay 405 410 415 Asn -
Leu Asp Ser’
420 425 430 Il e Phe Leu Val

dat.

His

90

tgt

Cys

gga

Gly

atc

Ile.

gaa

Glu

ttt

Lys Asn Asn Leu I-le Thr :
lle 325 330 335 Arg Ile-Ser Lys Lys. G n H's .
G u Leu Leu Leu Phe Phe: Ser
y Leu Tyr
28/ 72 355 360. 365 Al a Phe Ser
Phe Leu @ n Pro Il'e Ser

Met

Il e

340 345.350 Val

Leu Ala Cys Ile Phe Tyr. =
Leu. Phe Ile Ser
.370 375 380 -Arg .

Trp Val Val Ser

lle Asn Asn Asn. (]y

gtt

Val

tgt

Cys

gte

Yal

ctg

Leu

acce

Thr

166

tet

ata agt cca att aat

Ile Ser Pro Ile Asn

95 -

ctt act aaa éaa aaf'

Leu Thr Lys Lys Asn
110

aca ttt tat cgt- tct
Thr Phe Tyr Arg Ser

125

gce gtt gac ttt acc

Ala Val Asp Phe Thr

140
tgg gga aca tca ctg
Trp Gly Thr Ser Leu

160

tca ggt act gtg get

4 SRR g
GI%SVI& %h%%ﬁg% lc?# ﬁj‘?yr .

-240

288

336

384

432

480

528




485 29/ 72 <210> 7 <211> 1380 <212> DNA <213> _
. Schi zosacchar onyces: ponbe <220> <221> . CDS <222> (1).
- (11380) <400> 7 atg tea tac aaa ttg gaa aaa gaa gca
ttt gtc tea aac ctg aeg ggt 48 Mgt Ser: Tyr Lys Leu . -
.~ .Qu Lys G uAla Phe Val Ser Asn. Leu Thr dy 15 10 15
tea agt tee att gag aca tgt ggc ttg tta tta ata gga
att get tge 96 Ser Ser Ser Ile. du Thr Cys Ay Leu
'Leu Leu Il.e Gy he Ala Cys3 207252300 aac gtt ttg tgg-
gta aae atg act gcg aga aac ate tta ccc aaa.ggg 144

B Y, | T I :
e sk iy 140 U0 bl i e Pl

ttc ate ttt ﬁy tta att cca t 192 Asn Leu g%g Phe .
" Leu Val A u Phe Phe Ile Phe s Leu Ile Pro Leu™50 55
- 60
gga cgg aaa aal gac att aaa aaa cca aat geg ttt aaa aat gtalttg 576 -
Gly ArgﬂLys-Asn Asp Ile Lys Lys Prd-Ash_Ala‘Phe_Lys Asn Vél Leu

180 185 190 -

tgg aat tct tte ate ctt ttg att tta gga'ttfrgcg cge atg ttt tta 624
Trp Asn Ser Phe Ile Leu Leu Ile Leu Gly Phe Ala Arg Met Phe Leu

195 200 - 905

 acg aaa agc atc aat tac caa gaa cat gta agc gaa tat ggc atg cét .672
Thr Lys Ser Ile Asn Tyr Gln Glu His Val Ser Glu Tyr Gly Met His

210 215 220

tgg aac tit tft tte acc cta ggt ttec atg get ctt gge gta ttt ttt 720

Trp Asn Phe Phe Phe Thr Leu Gly Phe Mef Ala Leu Gly Val Phe Phe

225 230 235 240

ttt cgt cgt tct tta aaa aaa gtc tce tat ttt aat tta gea acc tte 768
‘Phe Arg Arg Ser Leu Lys Lys Val Ser Tyr‘Phe Asn Leu Ala Thr Phe |
245 250 255

att act ctt ctt cat cat tgt ttg ctt gtt tta acc cet ttc caa aaa 816
Ile Thr Leu Leu His His Cys Leu Leu Val Leu Thr Pro Phe Gln Lys

260 . 265 270




30/ 72 ttt gtc att tac.-gtt tea tog aaa gtt gge gtt tte
act ctt tge ata 240 Phe Val Ile Tyr Val Ser Sex Lys -
Val dy Val Phe Thr. Leu Cys Ile 65 70 75 80 gcc tct
ttt ttg cct tee ttc gtc. ctt cat gtt ata agt cca att
aat 288 ALa_Ser Phe Leu Pro Ser Phe Val Leu H s Val
Il.e Ser Pro.lle Asn r 85 90 95 tgg gat gtg ctg aga -
aga aaa cct ggt .tgt tgt ctt act aaa aaa aat 336 Trp
Asp Val Leu Arg Arg Lys Prd2G’y7 @ys Cys Leu Thr Lys
Lys Asn 100 105 110 - gaa aat act ttt gat ega ega att
get gga gtc.aca ttt tat cgt tct 384. Glu Asn Thr Phe .
Asp Arg Arg Ile Ala Ay  Val Thr Phe. Tyr Arg Ser 115

tek28cdl 2%a the (& €8@ AhYadd § ‘i;t%tg%\%%‘ék/ec%tgl_eucég%gﬁ#t e.8‘6

ctg gcc gtt gac ttt ace 43

Tr¥ehiallbu @t AlLpLe 'Phrvﬂlsn ABR f’%]{e AIQ rGlg3gsrt é,gg gcé[i’lo

ctt ttc ccg agg-aga rat gcc aaa g
aca tg gsctg 480 Leu P Pro Arg Arg T?% Ala Lys Val
AQu Thr Trp Ay Thr Ser Leu 145 150 15 §60 atg gat
ctt ggt gtt gga tet ttc atg ttt tet tca ggt act gtg

get 528 31/72
~ ggt att get tet ctt cec gga tac att,gct‘att tac ttt tat gga atg

Gly Tle Ala Ser Leu Pro Gly'Tyr'Ile Ala Ile Tyr Phe Tyr Gly Met

290 295 - 300

tat acc ggt agt gta gtt ttg get gat'cga cct cta atg tat act aga
Tyr Thr Gly Ser Val Val Leu Ala Asp Arg Pro Leu Met Tyr Thr Arg -

305 ' 310 = - 315 | 320

4

912

-960

gct gag teg tgg aag cge ttt caa cgt cta tta ttc ceg cta tge att 1008

Ala Glu Ser Trp Lys Arg Phe Gln Arg Leu Leu Phe Pro Leu Cys Ile
325 ' 330 1335

ttg tta gtg ttg tat ctt gtg tet aac ttt ttg tca git ggt gtt tet 1056

Leu Leu Val Leu Tyr Leu Val-Sef-Aén Phe Leu Ser Val Gly Val Ser

340 345 350

cge cga ctt get aat acg cet tat gtt geg aat gtt gec ttt atc aat 1104

Arg Arg Leu Ala Asn Thr Pro Tyr Val Ala Asn Val Ala Phe Ile Asn

355 : 360 365

atg ttt ttt ctt act ata tac ata ctt att gat gee tat tta ttc cca 1152




e

‘tgg ctt gct caa cac gga att cgt ttt cge ctt tag

-Met Asp Leu Gy Val Gy Ser Phe Met Phe Ser Ser Gy

Thr Val Al a 165 170 175 gga egg aaa aat. gac att -aaa-
daa cca aat geg 'ttt aaa aat gta ttg 576 4y Arg Lys.

.Asn.Asp Ile Lys Lys Pro Asn Al a Phe Lys Asn Val Leu

180 185 190 tgg.aat. tct ttc ate ctt ttg att tta gga

| tttgcg cge atg ttt tta 624 Trp Asn Ser. Phe Ile Leu

‘Leu I'le Leu @y Phe Ala Arg Met Phe Leu 195 200 205
‘aeg aaa age ate-aat . tac c8a3gad 2at gta age gaa tat

~.gge atg cat 672  Thr Lys Ser Ile Asn Tyr G n Glu H s
Mevthesﬂﬁe Goy The 113 yMetieHiLsu 310 oA P2 Oyt 12 RRe Pl

ftt tte ace eta ggt ttc atg get ctt ggc gta ttt ttt

728 Trp Asn Phe PhgszPhe Thr Leu G ygfhe Met Al a Leu

'@y Val Phe Phe 225 230 235 240 ttt cgt cgt tct tta

aaa aaa gtc tee tat ttt aat tta gea ace tte 768 Phe
Arg Arg Ser Leu-Lys Lys Val Ser Tyr Phe Asn Leu Al a

'tc:(l,- ctpgfg %é? t%%og%azggt agcg[ Cg'gct c%t %t EtﬁC%tttT%t %9{ gu:g

tta ace aaa eu Leu

1200

5856% 243 915,48 B Sgia B 2O e°%§43%3§aﬁgt¥%§?9au

'38]5tg_ get cag aat _g@tga gag 864 305

aat aét aét gge ttg ttg gtg tit ttg att get aac gtt tta aca gga
Asn Asn Asn Gly Leu Leu Val Phe Leu Ile Ala Asn Val Leu Thr Gly

405 . 410 | 415

gta gtt aat tta tcg ttc gac acc ctt cat tet agc aat geca aaa gge
Val Val Asn Leu Ser Phe Asp Thr Leu His Ser Ser Asn Ala Lys Gly

420 425 430

ttg aca atc atg act atg tat ctt ttt att att tgec tat atg gea cat
Leu Thr Ile Met Thr Met Tyr‘Leu Phe Ile Ile Cys Tyr Met Ala His
435 440 445

Trp Leu Ala Gln His Gly Ile Arg Phe Arg Leu

450 455 460

<210> 8

<2115 459

1248

1296

1344

1380




"’q“*x’

Trp Ala Leu Ser Ala Pro Arg Thr. Asn Ile Leu Ala Gn
Asn Arg Gu 275 280 285  ggt att get tct ett ccc .gga.

.. tac att get att tac ttt tat gga atg 912 dy Ile Ala
.Ser Leu Pro Gy Tyr Ile Ala Ile Tyr Phe Tyr-dy Met- 3a.

290 295 300 tat-ace ggt agt gta gtt ttg get gat ega
ect eta atg tat act aga 960 Tyr Thr Ay Ser Val: Val
Leu Ala Asp Arg. Pro Leu Met Tyr Thr Arg 305 310 315

'. - 320 g¢et gag tcg tgg aag 8¢ A7t2caa cgt eta tta tte

ccg eta tge att 1008 “Ala Au Ser Trp Lys.'Arg Phe d'n -
<ofygpkeu Leu Phe Pro Leu Cys |le 325-330 335. ‘F i ttg
‘tta gtg ttg tat -ctt gtg tct aac ttt ttg tea gtt Qggt

el ) Sgﬂzo%g?&érbﬁt}cal elo¥al Leu Tyr Leu Val Ser Asn Phe‘

. Leu Ser er 340 345 350 ‘cgc ega ett  get
~aat acg eet tat.gtt geg aat gtt gee ttt-ate aat 1104
Arg Arg Leu Ala Asn Thr. Pro Tyr Val Ala Asn Val Ala

<45> eglle Asn 355 360 365 atg ttt ttt ctt act ata tae

actt att gat gee tat tta ttc cca 1152 33/ 72 Met

'_"'Megh%zerp'ir“yg L .Lean]!. Ey;— Y1 Afs bES \}al Ser Rsn LeuT'th IG?Y | |
1

5 10 S L

Ser Ser Ser Tle Glu Thr Cys Gly Leu Leu Leu Ile 6ly Ile Ala Cys

20 a .95 | - 30.

Asn.Val Leu Trp Val Asn Met Thr Ala Arg Asn Ile Leu Pro Lys_Gly

35 | 40 - 45

Asn Leu Gly Phe Leu Val Glu Phe Phe Ile Phe Cys Leu Ile Pro Leu

50 55 60

Phe Val Ile Tyr Val Ser Ser Lys Val Gly Val Phe Thr Leu Cys Ile

65 70 75 80

Ala Ser Phe Leu Pro Ser Phe Val Leu His Val Ile Ser Pro Ile Asn
85 90 95

Trp Asp Val Leu Arg Arg Lys Pro Gly Cys Cys Leu Thr Lys Lys Asn

100 105 ‘ 110

Glu Asn Thr Phe Asp Arg Arg Ile Ala Gly Val Thr Phe Tyr Arg Ser




)

L

- .370 375 380 tet. tct gtg cca tat: gga-agt cgc gte ccc- -
aaa ctg ctt gaa gat gcc 1200 -Ser. Ser-Val Pro Tyr- dy -

" Ser Arg Val Pro Lys Leu Leu G u Asp Ala 385 390 395
400 ) aat aat aat -gge ttg ttggtg ttt ttg att get aac _

gttt tta aca gga 1248 Asn Asn Asn.Gy Leu Leu Val: Phe

Letu Ile Ala Asn Val Leu Thr Ay 405410 415 gta gtt- = -
~aat tta tcg ttcgac ace ctt cat tet age aat gea aaa ggc .
1296 - Val Val Asn Leu Ser 3PBe/A&sp Thr Leu Hi's Ser Ser . -
Asn Ala Lys Gy 420 425 430 ttg aca ate atg act atg
‘tat cyfsttt att att tgpydat atg gca cat 94344 P-s Leu
Thr Ile Met Thr Met Tyr Leu. Phe .lle I1e"Cys Tyr Met

- Ala His 435 440 445 1tgg ett. get caa cac gga att cgt
ttt - cge ctt tag 1380 Trp Leu Ala @n His Ay lle Arg.

S SUATE CE S E R N T RS DR
130 o 140 o

135

Leu Phe Pro Arg Arg Tyr Ala Lys Val Glu Thr Trp Gly Thr Ser Leu-

145 - 150 185 . 160

Met ‘Asp Leu Gly Val Gly Ser Phe Met Phe Ser:Ser Gly Thr Val Ala

166 ' : 0 175

__Gly Arg Lys Asn Asp Ile Lys Lys Pro Asn Ala Phe Lys Asn Val Leu

180 185 | 190

__Trp'Asn Ser Phe Ile Leu Leu Ile Leu Gly Phe Ala Arg Met Phe Leu

195 200 206

Thr Lys Ser Ile Asn Tyr Gln Glu His Val Ser Glu Tyr Gly Met His

210 215 220

‘Trp Asn Phe Phe Phe Thr Leu Gly Phe Met Ala Leu Gly Val Phe Phe

225 . 230 235 240

Phe Arg Arg Ser Leu Lys Lys Val Ser Tyr Phe Asn Leu Ala Thr Phe

245 250 . 2bb




~

<400> 8 Met. Ser Tyr Lys-Leu Qu Lys Qu Ala Phe Val .
Ser . Asn Leu Thr Ay . 15 10 15 Ser Ser. Ser lle @ u .
Thr. Cys: Gy . Leu Leu Leu Ile @y Ile Aa Cys 20 25 30 .
Asn Val Leu Trp:Val- Asn Met Thr Ala Arg Asn Ile Leu
- Pro Lys. Ay 35 40 45 Asn Leu Gly Phe Leu Val Gu Phe
Phe Il'e Phe Cys Leu lle Pro Leu 5055 60 7---..y Phe
val ‘Ile Tyr ‘Val Ser Ser Lys Val dy' Vval Phe Thr - Leu
Cys Ile 65.70 75 80 Al a3%¢ Phé Leu Pro Ser Phe Val
Leu H's Val Ile Ser. Pro Ile Asn 85 90 95 Trp Asp Val.

- T1eelhrALgn Aeg HigsHES @yS MeuClisu O Leail THNPrbyBhel §3n AgB

100 105 110 Gu Asn Thr Phe Asp Arg Arg Ile Ala Gy
Val Thr Bbe Tyr Arg Ser 3352 115 120 12527@n Met ~ Met
Leu Val Thr Val Thr Cys Ile Leu Ala Val Asp Phe Thr
130 135140 Leu Phe Pro Arg Arg Tyr Ala Lys Val Gu
Thr. Trpdy Thr Ser Leu

Trp Ala Leu Ser Ala Pro Arg Thr Asn Ile Leu Ala Gln Asn Arg Glu
- 215 C.o280 L - 285

Gly Ile Ala Ser Leu Pro Gly Tyr Ile Ala Ile Tyr Phe Tyr Gly Met

200 295 300

Tyr Thr Gly Ser Val Val Leu Ala Asp Arg Pro Leu Met Tyr Thr Arg

305 310 315 320

Ala Glu Ser Trp Lys Arg Phe Gln Arg Leu Leu Phe Pro Leu Cys Ilé _

326 330 335

Leu Leu Val Leu Tyr Leu Val Ser Asn Phe Leu Ser Val Gly Val Ser

340 345 - 350

Arg Arg Leu Ala Asn Thr Pro Tyr Val Ala Asn Val Ala Phe Ile Asn

355 360 365

Met Phe Phe Leu Thr Ile Tyr Ile Leu Ile Asp Ala Tyr Leu Phé Pro

370 . 375 380

Ser Ser Yal Pro Tyr Gly Ser Arg Val Pro Lys Leu Leu Glu Asp Ala

385 o -390 . 395 400




i, ?
e °

o

145 150 155 160 Met Asp Lou Dy Val “Gy Ser Phe Met
~Phe Ser Ser @y Thr Val Ala 165170 175 dy Arg Lys"
Asn Asp Ile Lys Lys Pro. Asnh Ala Phe Lys Asn. Val Leu -
180 185 190 Trp Asn Ser Phe Ile Leu Leu lle Leu @y-

© 215220  Trp Asn -Phe Phe Phe)’ Leu Gy Phe Met Al a
Leu Ay Val Phe Phe 225 830 552240 Phe Arg Arg Ser
Leu Lys Lys Val Ser Tyr Phe Asn Leu Ala Thr Phe 245
250 255 36/ 72 . 1le Thr Leu Leu Hi's Hi s Cys Leu Leu Val
Leu Thr Pro Phe G n Lys 260 265 270 Trp Al a Leu Ser

~ AslfsnPAen Alg Dew L&s Val | Rhelbeu Alla AlanA#As VaNrigpuCrhe G2¥5

280285 Ay Ile Ala Ser Leu ProoGy Tyr Ille Ala lle
Tyr Phe Tyr 485y Met 290 2954300 Tyr Thr -G y4fper Val
Val Leu Al a Asp Arg Pro Leu Met Tyr Thr Arg 305 310
315 320 _

| Val'Val Asn Leu Ser Phe Asp Thr-Leu His Sér Ser‘Asn Ala Lys Giy

420 . 425 o430

1Leu.Thr Ile Met‘Thr Met Tyr Leu Phe Ile'Ile.Cys Tyr'Met.Ala His -

435 440 D

Trp Leu Ala Gln His Gly Ile Arg Phe Arg Leu

450 455

<210> 9

<211> 1576

<212> DNA

<213> Aspergillus fumigatus

- <2202

<221> CDS

292> (31).. (1536)

£400> 9
aaggtgcaaa teccegeggea ttgagtcaag atg gat cca gat tat aaa gct cge

 Met Asp Pro Asp Tyr Lys Ala Arg

. Phe Ala Arg Mt Phe Leu 195 200 205 Thr Lys Ser lle
. Asn-Tyr-dn Gu Hs Val Ser- A u ‘Tyr Ay Met His 210

54




-fji

Al'la G u Ser-Trp Lys Arg Phe @n Arg Leu Leu Phe Pro
Leu. Cys- I'l e 325 330 335. Leu Leu Val Leu Tyr Leu Val _
Ser.” Asn Phe: Leu Ser.Val. ay. Val Ser 340 345 350 Arg

- Arg Leu Ala Asn Thr- Pro Tyr.Val Ala Asn Val Al a Phe
lle Asn 355 360 365 Met Phe Phe Leu Thr Ile Tyr Ile

" Leu'lle Asp Al a Tyr Leu Phe. Pro 370:375 380 Ser Ser

. Val. Pro Tyr Ay Ser ‘Arg Val Pro Lys Leu Leu Gu Asp-:

-~ Ala 385 390 395 400 37/ 73 8ASK Asn.Asn Gy Leu Leu .
Val Phe Leu Ile Ala Asn Val Leu Thr Ay 405 410 415

~“Val ‘Val ‘Asn Leu Ser Phe Asp IThr Leu H s SBr Ser Asn :
‘Ala Lys Ay 420 425 430 C). Leu Thr He Met Thr Met Tyr
Leu Phe Ile Ile Cys Tyr Met Ala His 435 440 445 Trp .
Leu Ala G@n Hs Gy Ile Arg Phe Arg Leu 450 455 <210>

" aa¥® fﬁ%l@r?c ];5? (%tc<?daZEgDM%t gca gega gga age ate ctg gaa atce 102
Lys Glu Ala Phe Val Ser Gly;Leu Ala Gly Gly Ser Ile Leu Glu Ile

10 B 20

aac gbc étC'acc ttg gtt get teg gta tcc‘gtf'ttt ctg tgg tca att 150
 Asn Ala Val Thr Leu Val A1a Ser Val Ser Val Phe Leu Trp Ser Ile
e 6 35 40

cta caa tct cge cta tee tit tte aea ccé fac agc gce get gcc ctt 198
‘Leu Gln Ser Arg Leu Ser Phe Phe Thr Pro Tyr Ser Ala Ala Ala Leu

45 . o 50 | 55

ctec gtt gat tic ctg ctec dat gta cta get afc ttg ttec geca ace act 246
Leu Val Asp Phe Leu Leu Asn Val Leu Ala Ile Leu Phe Ala Thr Thr

60 65 | 70

tta tac tect tcg geg cet ctt ctt ctc aat cte ctt cta ata tet cce 294

Leu Tyr Ser Ser Ala Pro Leu Leu Leu Asn Leu Leu Leu Ile Ser Pro

75 80 ' 85

get ctg ctg ata cte cte tet acg aaa cgt cct cgg ace cec gte aaa 342
Ala Leu Leu Ile Leu Leu Ser Thr Lys Arg Pro Arg Thr Pro Val Lys

90 95 100




. <213> Aspergillus fum gatus: <220> <221> CDS <222> .
(31).. (1536) - <400> 9 aaggt gcaaa tcccgcggea -

'ttgagtcaag atg gat cca gat tat aaa get cge 54 Met. Asp

Pro-Asp Tyr Lys Al a- Arg 38/72..1.5 aaa gag gee ttt gtc- -

tea ggt ett gea gga gga age ate ctg gaa ate 102. Lys

Gu Ala Phe Val ‘Ser Ay Leu Ala Ay @y Ser lle. Leu

Gu lle 10 15 20 aac gee gt¢c gce ttg gtt get tog gta-
tee 'gtt ttt ctg tgg tea a d. 2Asn Ala Val Thr Leu.
Val Ala Ser Val Ser Val- Phe Leu Trp Ser Ile 25 30 35

gcglaazetat cad ¢get cegd:cet gctt egd tdett gdee aae patCgad acgaga

- gee get gee ett 198 Leu A n Ser Arg Leu Ser Phe Phe
* AlahkysPPoo Pyo /Ser GIi SeaAl AlaAkag by @y BPs 9Gp kdr gt tLygat

ttc ctg etc aat gta eta get ate ttg tte gca ace act

10846 Leu Val AspitPhe Leu Leu Asnijdal Leu Ala Ile jogu

~Phe Ala Thr Thr e 60 65 70 tta tac tct tcg gcg cot
ctt ett etc aat etc ctt eta ata tet .ccc 294 ‘

cat geg aca gee tig ccé}gag_tct cta ccc att cat cca ttt ctc acg

His Ala Thr Ala Leu Pro.Glu Ser Leu Pro Ile His Pro Phe Leu Thr
125 130 135

aca tat cgc gce gcc'atg atg gtt atc.acg‘tgc-étc get atc-ttg get
Thr Tyr Arg Ala Ala Met Met Val Ile Thr Cys Ile Ala Ile Leu Ala

140 45 150

gtg gat tit cge att ttt cct cgec cga tte gec aag gta gaa aac tgg

Val Asp Phe Arg Ile Phe Pro Arg Arg Phe Ala Lys Val Glu Asn Trp -

155 - " 160 165
ggt aca tca ctc atg gat cig gge gtt gga teg ttt gte ttt teg gge
Gly Thr Ser Leu Met Asp Leu Gly Val Gly Ser Phe Val Phe Ser Gy

170 175 : 180

gga gta gta tecc get cge teca cta ctec aag age agg acc aat gge tet

Gly Val Val Ser Ala Arg Ser Leu Leu Lys Ser Arg Thr Asn Gly Ser

185 190 - 195 200

aaa agg ttg cct ctt gece aag agg tig att geg tecg acg cga cac tet

_Lys Arg Leu Pro Leu Ala Lys Arg Leu Ile Ala Ser Thr Arg His Ser

__.390

438

486

534

582

630

678




Leu

e
_aaa-

Leu

100
999 -

Ser
-120
eca
. Leu
tat
ttg
Cys

Val

. I1&RroAbeu LTep VEISLA6@G1§6eu JU4 Azgd.duCByLiSer il Qﬁé 6ay 9

ggc

Tyr Ser Ser Ala Pro Leu Leu Leu Asn-Leu Leu- Leu
Ser Pro 7580 85 get ctg ctg ata etc:etc tet aeg
cgt cot egg ace ccc gtc aaa 342 Ala Leu Leu |le

Leu Ser Thr Lys Arg Pro Arg Thr Pro ‘Val Lys 90 95 -

'3 9/7.2 geg aaa ect cot ege cag tee get .aga get

aaa gat gac tcg aaa 390 Ala Lys Pro Pro Arg Gn
AlaArg Ala Gy Lys Asp &g 'Lys 105 110 115 -
cat geg aca gee ttg &8 0* tct eta cec att cat
ttt etc acg 438 Hs Aa Thr Ala Leu Pro Gu Ser -
Pro Ile 35 Pro Phe Leu TP 125 130 135 @I5i: aca
cgc gee gee atg atg gtt ate aeg tge ate: get ate
get 486 Thr Tyr Arg Ala Ala Met Met Val Ile Thr
lle Ala I'le Leu Ala 140 145 150 gtg gat ttt ego

- atétdett tig cdt gigccbgagtt etegett agy Goatgaagaagtd g4a 334

Asp Phe Arg Ille Phe Pro Arg Arg Phe Ala Lys Val

gtt gga tcg ttt.gtc ttt tcg gge 582 dy T Ser

Leu Met 28p Leu- Gly Val (35 Ser Phe’ Val PhggoSer Gy

170 175 180

ttg gac tat gcg gag"cac gtc acc gag tac gge gta cat tgg aacrttc

Leu Asp Tyr Ala Glu HlS ‘Yal Thr Glu Tyr Gly Val His Trp Asn Phe -

235 240  us

ttc ttt aca ttg ggt cft_ttg cct ceg tte gtg gag gte tte gac gee

Phe_Phe Thr Leu Gly Leu Leu Pro Pro Phe Val Glu Val Phe Asp Ala

250 985 260

ttg gect acg atc att ccg tca tac gag gtt cte tce gtg ggg atc gce

. 265

“Leu Ala Thr Ile Ile Pro Ser Tyr Glu Val Leu Ser Val Gly Ile Ala

270 275 | 280

gtc ttg tat caa gtt gec cta gag tca aca gac ttg aaa agc tac atc

Val Leu Tyr Gln Val Ala Leu Glu Ser Thr Asp Leu Lys Ser Tyr Ile

285 290 295

cte gte tee cet cgt ggg cca age tta ctg tec aag aat cgt gaa gge

Leu Val Ser Pro Arg Gly Pro Ser Leu Leu Ser Lys Asn Arg Glu Gly

300 305 . 310

726

774

822

- 870

918

966




gga gta gta tee.get .cygc tca eta etc-aag age agg ace-

. aat’ ggc tot 630 Gy Val Val Ser Ala Arg Ser Leu Leu .
.- +Lys Ser.-Arg Thr Asn Qdvy Ser 185 190 195 200 " aaa agg -
~ttg cot ctt gee aag agg ttg att gcg tcg acg cga -cac -
.- tet. 678 Lys Arg.Leu Pro Leu Ala Lys Arg Leu 1le Ala’

-~ Ser Thr Arg Hi s Ser 40/72 205 210 215 att ‘cct ctg

etcgtc etc ggc ctg att eg%yﬁ_}gtgc age gtc aaa ggc 726

- Il.e Pro Leu Leu Val -Leu
Val Lys Gy 220225 230 ttg gac tat gcg gag cac gtc

gtac’@tcg agc ttde tope ggt atadatte ggs add titc cTV4get. ggt eyt Anp

Tyr Ala Qu His Val Thr Au Tyr Gy Val- Hs Trp Asn

| VaPhihe236r 246 3615 Glythyrt beu dta HegPlggleatdlat 6ly det Meag

ttc gtg gag gtc tte gae gec 822 Phe Phe Thr Leu Ay
Leu L8IE Pro Pro Phe Va820d u Val Phe Asg28l a 250 255
260 ttg get acg ate att ccg tea tac gag gtt etc tee-
gtg ggg ate gee 870 - Leu Ala Thr Ile Ile Pro Ser Tyr
"G u Val Leu Ser Val Ay Ile Ala (7' 265 270 275 280

' -atgtggct a0t tegl LA agt tccesycChin G0 fc@atBEAcHA%ed b

age tac ate 918 Val Leu Tyr Gn Val Ala Leu-Qu Ser
118101yASIe ey 1S 18ePrayArg LBy 385 $%20PROBer. Arg Ser Pro-

330 . 8% . 340

gaa cag gcc agg aga cgg gte ctg atc age ctt ggé gtg caa gcg-tté

Glu Gln Ala Arg Arg Arg Val Leu Ile SeriLeu Gly Val Gln Ala Leu-

345 350 855 360

gtg tgg acc act ctt ttt gtg ttg aac tce act tat geg atg gga tac

Val T;p Thr Thr Leu Phe Val Leu Asn Ser Thr Tyr Ala.Met Gly Tyr
365 s 315

gga gct aat atc cct gte tee cge cge cte get aac atg cee tat gtc

Vley Ala Asn Ile Pro Val Ser Arg Arg Leu Ala Asn Met Pro Tyr Val

380 ' - 385 S 390

ctt tgg gtt teg geg ttc aac acc geg caa ctg ttt gtg ttec tgc ctg

et

Leu Trp Val Ser Ala Phe Asn Thr Ala Gln Leu Phe Val Phe Cys Leu

395 400 405

atc gaa aca ctc tge ttt cct gea gtt cat cgg aca acg act caa gag

Ile Glu Thr Leu Cys Phe Pro Ala Val His Arg Thr Thr Thr Gln Glu

le Arg Leu Tyr Ser . -

1014

1062

1110

11568

1206

1254

1302




“etc gtc tee cot cgt ggg cca age-tta ctg tee aag aat
cgt gaa ggc 966 - Leu Val ‘Ser Pro Arg Gy Pro Ser ‘Leu -
Leu Ser Lys Asn Arg G.u Gy 300 305 310 41/72 .gte ttc

. tee ttc tca ggt tat etc gcg att ttt ctt get ggt cgt-

gcg 1014 Val Phe Ser Phe Ser Ay Tyr Leu Ala Ile Phe -

B Leu Ala Ay Arg Ala 315320 325 ate ggc attegg ata

~ate cot ego gga act tct ttc tca aga age cca 1062 Ile :
Ay lle Arg lle lIlePro Aﬁgz g-ahr.Ser Phe Ser Arg
‘Ser Pro 330 335 340 gaa cag gec agg aga egg gtc ctg -
atdlage ctt ggc gtdlBaa gcg tta 111@20GQ0u A'n Ala Arg
Arg Arg Val Leu Ile Ser Leu @y Val dn Ala Leu 345
350 355 360 gtg tgg ace act ctt ttt gtg ttg aac tee
act tat gcg atg gga tac 1158 Val Trp Thr Thr. Leu Phe

. agdajaalect Asp Ger gldeaTyrttAber Wbk dgoycdy ata36e376: 345 © 1350

‘gga get aat ate cct gtc tee cgc cgc etc get aac atg

Sec&lut Bér Gla Ak20¥al @Gy PheaARsMhi IRrPAR: Yab 1Rer sV 14V g

Lou Ata Asn Met Pro Tyr Val 380 385 390 ctt tgg gtt

_42509,gcg ttc aacsampe gcg caa ctg 4t gtg ttc tgc gh@

1254 Leu Trp Val Ser Ala Phe Asn Thr Ala G n Leu Phe
Val Phe Cys Leu 395 400 405 - : co

ttq_aat aag aac agt cte geg atc tttictt‘ttg'gcc aat ctt ctg act 1398
Phe Asn Lys Asn Ser Leu Ala Ile Phe Leu Leu Ala Asn Leu Leu Thr

445 450 S 485

gga get gtg aat ctg age atc'tpc aca att gét gct aat aca geg cag 1446
Gly Ala Val Asn Leu Ser Ile Ser Thr Ile Asp Ala Asn Thr Ala Gln

460 ' 465 o 470
gcc atc gct gtt cte att gga tat tca tcc att atc aca ggg gtt get 1494
Ala Ile Ala Val Leu Ile Gly Tyr Ser Ser Ile Ile Thr Gly Val Ala
475 480 . 485
cta gea ttg cat cat gec aat atc aaa gta'ctt_cct ttc tag 1536
Leu Ala Leu His His Ala Asn Ile Lys Val Leu Prb Phe

490 495 : 500

ggtatttacg agecaattggt ggtgtgttga agatatatag ' 1576

<210> 10




ate gaa acaetc tgc ttt cct gca gtt cat egg aca acg.
act caa gag 1302 "Ile Qu Thr ‘Leu Cys Phe Pro Ala Val
“His:Arg Thr Thr Thr G n G u 42/ 7 2 410 415 420 age gaa
tct gag cga gtc. gat ttt get'acg age cga ate atg teg -
gee 1350 Ser Ju -Ser Gu Arg Val Asp Phe Al a Thr Ser
Arg'lle Met Ser Ala 425 430 435 440 tte aat aag aac -
agt - etc geg-ate ttt-ctt ttg gee aat ctt ctg act 1398
C Phe Asn Lys Asn Ser.Leu?ABa’[1é Phe Leu Leu Al a Asn
Leu Leu Thr 445 450 455 gga get gtg-aat ctg age ate
2ibe Mda att gat get aat aca geg.cag 1446 Gy Aa Va
Asn Leu Ser Ile Ser Thr 1le Asp Ala Asn Thr Ala G n

<24BOPRB5 470 gee ate get gtt etc att gga tat tea tee.

att ate aca ggg gtt get 1494 Ala lle Ala Val Leu Ile
2@y AbperSdiuSaumtgaukl e Thr Ay Val Al a 475 480 485
eta gea ttg cat cat gee aat ate aaa gta ctt cct ttc
tag 1536 Leu Ala Leu His Hs Ala Asn Ile Lys Val Leu
Pro Phe 490 495 500 ggtatttacg agcaattggt ggtgtgttga

<40@atigt atag 1576 <210> 10 43/ 72

Met Asp Pro Asp Tyr LYS Ala Arg Lys GluaAla'Phe Val Ser Gly.Leu_
1 | 5 10 15

Ala Gly Gly Ser Ile Leu Glu Ile Asn Aia_Val'Thr Leu Val‘Ala Ser

20 25 | 30

Val Ser Val Phe Leu Trp Ser Ile Leu Gln Ser Arg Leu Ser Phe Phe

35 N 40 - 45

Thr Pro Tyr Ser Ala Ala Ala Leu Leu Yal Asp Phe Leu Leu Asn.Val

50 - 60

Leu Ala Ile Leu Phe Ala Thr Thr Leu Tyr Ser Ser Ala Pro Leu Leu

65 70 s 75 80

Leu Asn Leu Leu Leu Ile Ser Pro Ala Leu Leu Ile Leu Leu Ser Thr

85 90 ' 95

Lys Arg Pro Arg Thr Pro Val Lys Ala Lys Pro Pro Arg Gln Ser Ala

100 105 : 110




<211> 501 <212> PRT <213> Aspergillus fum gatus: <400>
10 Met Asp Pro. Asp Tyr Lys Ala Arg Lys Qu Ala Phe Val

Ser Ay Leu.

1le Asn Al a.

“Val Phe Leu:

1 5,10 15 Alady Gy Ser Ile Leu Gu
Val' 'Thr Leu Val Ala Ser 20 25 30 Val' Ser
Trp- Ser Ile Leu Gn Ser Arg Leu-Ser Phe

Phe 35 40 45 Thr Pro Tyr Ser Ala Ala Ala Leu Leu Val

Asp. Phe Leu:
Ala Thr Thr-
80 Leu Asn
Argellal ly Ses
Lys Ala Lys

Leu Asn Val Z? 60 Leu Ala Ile Leu. Phe
Leu Tyr Ser Sér d Pro Leu Leu - 65 70 75
Leu Leu Leu Ile Ser Pro Ala Leu Leu lle

Apipr A 500 195 HiyAlAr thrPAba Aeq Pilar GRI GeYal
Pro-Pro.Arg Gn Ser Ala 100 105 110 44/72

| Arg Al Gy Lys Asp Ask20Ser Lys His Al a28hr Ala Leu

Pro du Ser
. Thr Thr Tyr

-L.eu Pro Ile His

130

Tle Thr Cys Ile

145

Arg Phe Ala Lys

Val Gly Ser Phe

180

Leu Lys Ser Arg

195

Leu Ile_Ala Ser

210

Ile Arg Leu Tyr

225

Glu Tyr Gly Val

115 120 125 Leu Pro Ile H's Pro Phe Leu

"Arg Ala -Ala Met Met Val

Pro Phe Leu Thr Thr Tyr Arg Ala Ala Met Met Val

135 _ ' 140

Ala Ile Leu Ala Val Asp Phe Arg Tle Phe Pro Arg

150 . 155 160

Val'Glqusn Trp Gly Thr Ser Leu Met Asp LeulGIy

165 | 170 175 .

Val Phe Ser Gly Gly Val Val Ser Ala Arg Ser Leu:

185 : 190

Thr Asn Gly Ser Lys Arg Leu Pro Leu Ala Lys Arg

200 205

Thr Arg His Ser Ile Pro Leu Leu Val Leu Gly Leu

215 220

Ser Yal Lys Gly Leu Asp Tyr Ala Glu His Val Thr

230 235 240

His Trp Asn Phe Phe Phe Thr Leu Gly Leu Leu Pro

245 250 . 255




130 ‘2135 140 Il.e Thr -Cys He Ala Il e Leu Al a Val -Asp Phe -
Arg tle Phe Pro Arg C 145 150 155 160 Arg: Phe Ala -
Lys Val @u Asn Trp Gy Thr Ser Leu Met Asp Leu Gy -

165 170 175 Val Ay Ser Phe Val Phe Ser Ay - Qy Val
- Val Ser Ala Arg Ser Leu 180 185 190 Leu Lys Ser: Arg _

Thr Asn Ay Ser Lys Arg Leu Pro Leu Ala Lys. Arg

195 200 205 Leu lle Alai zJhr Arg- Hs Ser Ile Pro_

“Leu Leu Val Leu Ay Leu 2 %220 lle Arg Leu Tyr
"Ser Val Lys @y Leu Asp Tyr Ala Qu His Val Thr 225
230235 240 Gu Tyr Ay Val H's Trp Asn Phe Phe .Phe
Thr Leu Gy Leu Leu.Pro 245 250 255 45/72 Pro Phe Val -

‘PreiRiieV¥d1 Phe Vad pPha AshetlaAlau FAa ThreIld @1&rRroSEer Tyr

260 265 270 GQu Val Leu Ser Val Ay Ile Ala Val Leu
~Tyr An %80 Ala Leu Au 26% 280 285 C SgryoThr Asp
Leu Lys Ser Tyr Ile Leu Val Ser Pro Arg Ay Pr.o- Ser
290 295 300 : '
Glu Val Leu Ser Val . Gly Ile Ala Val Leu Tyr Gln Val Ala Leu Glu.

2715~ 280 285

Ser Thr Asp Leu- Lys Ser Tyr Ile Leu Val Ser _Pro Arg Gly Pro.Ser

290 995 300

" Leu Leu Ser Lys Asn Arg Glu Gly Val Phe'_Ser Phe Ser Gly Tyr Leu

305 310 315 320

Ala Ile Phe Leu Ala Gly Arg Ala Ile Gly Ile Arg Ile Ile Pro Arg
325 330 | 335

Gly Thr Ser Phe Ser Arg Ser Pro Glu Gln Ala Arg Arg Arg Val Leu
340 345 350

Ile Ser Leu Gly Val Gln Ala Leu Val Trp Thr Thr Leu Phe Val Leu

355 ' 360 365

Asn Ser Thr Tyr Ala Met Gly Tyr Gly Ala Asn Ile Pro Val Ser Arg’

370 _ 375 : 380

Arg Leu Ala Asn Met Pro Tyr Val Leu Trp Val Ser Ala Phe Asn Thr




Leu Leu- Ser. Lys Asn Arg - Gu Gy: Val Phe Ser:Phe Ser

@Ay Tyr.Leu 305 310 315 320 Ala Ile Phe Leu Ala Qy .

Arg Ala' lle Ay Ile Arg'lle Ile Pro Arg 325 ,330 335

@y Thr Ser Phe Ser Arg Ser..Pro Gu Gn Ala Arg Arg

"Arg Val Lou 340 345 350 I[le Ser Leu Ay Val Gn Aa o

Leu Val Trp Thr Thr Leu Phe Val Leu 355 360 365 Asn
- Ser Thr Tyr Ala Met Ay Tyrg/3§ a Asn |lle Pro Val

Ser Arg 370 375380 Arg Ce Asn Met Pro Tyr Val

Leu Trp Val. Ser Ala Phe Asn Thr 46/ 72 385 390 395 400

38Ala A n Leu Phe3%l Phe Cys Leu 3%3% G u Thr Leu @0 .

Phe Pro Ala 405 410 415 ‘Val His Arg.Thr Thr Thr Gn
~du Ser GI u Ser Gu Arg Val Asp Phe 420 -425 430 Al a
Thr Ser Arg Ile Met Ser Al a Phe Asn Lys Asn Ser Leu-

: AlAI @nl Len Ph8FalaBhelLys RhelleGlieThrALeu Aye Blel PkewlZhr

Ay Ala Val Asn Leu Ser |le Ser 450 455 460 Thr lle
Asp Al a Asn 4har AIaGInAIaI4IleAIaVaI Leu I hes Ay
Tyr _ _

‘ Val His Arg Thr Thr Thr Gln Glu Ser Glu Ser Glu Arg Val Asp Phe

420 495 430

:Ala Thr Ser Arg Ile Mef Ser Aia Phe Asn Lys Asn Ser Leu Ala Ile

435 440 445

. Phe Leu Leu Ala Asn Leu Leu Thr Gly Ala Val Asn Leu Ser Ile Ser -

450 455 460

Thr Ile Asp Ala Asn Thr Ala Gln Ala Ile Ala Val Leu Ile Gly Tyr.

465 470 475 480

- Ser Ser Ile Ile Thr Gly Val Ala Leu Ala Leu His His Ala Asn Ile

485 _ 490 _ - 495

' Lys Yal Leu Pro Phe

600.

<2105 11

<211> 1648




- 465 470 475 480 Ser Ser lle'lle Thr Gy Val Ala Leu
Ala Leu His His Ala Asn | | e 485 490 495 Lys Val Leu
Pro Phe 500 <210> 11 <211> 1648 47/72 <212> DNA. -

<213> Aspergillus funmigatus <220> <221>:intron <222>{f‘~*"‘

0 (122).. (198) <220> <221> CDS <222> (26).. (121)
<220> <221> CDS <222> (199). (1608) <400> 11 C
gcaaat cceg cggeatt gag tcaag at. cca gat tat aaa
get cgc aaa 52 Met Asp P % Lys"Ala Arg Lys

<212> DNA

| <213> Aspergillus fumigatus

<220

<221> intron

- <22 (122);.(198)

4220

<221> CDS

<222> (26).. (121)

<2205

<221> CDS
<222> (199).. (1608)

400> 11
gcaaatcceg cggecattgag tqaag atg gat ccé gat tat aaa gct cge aaa 52
Met Asp Pro Asp Tyr Lys Ala Arg Lys

S

~gag gee ttt gte tca ggt ctt geca gga gga age atc ctg gaa atc aac 100

Glu Ala Phe Val Ser Gly Leu Ala Gly Gly Ser Ile Leu Glu Ile Asn
10 15 ' 20 25

gee gte ace ttg gtt get teg gttegigtta ctatettatt gtggetactt - 151

Ala Val Thr Leu Val Ala Ser




1 5 gag gcc ttt gtc tca ggt ctt gea gga-gga age-ate . -

. Ctg gaa ate aa¢ 100. Gu Ala Phe Val Ser Ay Leu Ala
"Ady Ay Ser IleLeu Au lle Asn 10 .15 20 25 -gee gtc
ace ttg gtt .get tcg gttcgtgtta ctatcttatt gtggetactt

151 Ala Val Thr Leu Val Ala Ser 48/ 72 30 cgcct acat-t

gtttctcgac taaccgagtc tetttgegat caatcag gta tec gtt
207  Val - Ser ' Val - ttt ct g tea att eta caa tct:
cge eta tec ttt. ttc aca cédgVég'%SS Phe LeuTrp Ser -
Il'e Leu G n Ser Arg- Leu Ser Phe Phe Thr Pro Tyr 40 45

50 age gee ¢t gee ett etc gtt gat ttc ctg etc -aat-

gta eta get ate 303. Ser Ala Ala Ala Leu Leu Val ‘Asp’
Phe Leu Leu Asn Val Leu Ala lle 5560 65 ttg ttc gca
acc act tta tac tct tcg gcg cct ett ctt etc aat etc

cgdbthcateyptbbercgka fﬁabcéﬁytcLtﬂttfﬁ&gdieﬁaéiéﬁg/ﬁﬁ% Bro gheu 207  -

Leu Leu Asn Leu 70 75 80 ctt eta ata tct ccc get ctg

ctg ata etc etc tct acg aaa cgt cct 399 Lgy tguyke
Ser Pro Ala Leu Leu Ile Leu Leu Ser Thr Lys Arg Pro

35

ttt ctg tgg tca_atﬁ cta caa tct cge cta tdc ttt‘ttc_aca cce tac 255

~ Phe Leu'Trp'Ser Ile Leu Gln Ser Arg Leu Ser Phe Phe Thr Pro.TYr

40 45 : 50

agc gee get gee ctt cte git gat ttc ctg cte aat gta cta get ate 303

‘Ser Ala Ala Ala Leu-Leu Val Asp Phe Leu Leu Asn Val Leu Ala Ile

55 . 60 65

ttg tte gea ace act tta tac tct teg geg cet ctt ctt cte aat e¢te 351
Leu Phe Ala Thr Thr Leu Tyr Ser Ser Ala Pro Leu Leu Leu Asn Leu. |

70 ' 75 - 80

ctt cta ata tet ccc get ctg ctg ata cte cte tet acg aaa cgt cet 399 .
Leu Leu Ile Ser Pro Ala Leu Leu Ile Leu Leu Ser Thr Lys Arg Pro

85 -90 95

cgg acc cec gic aaa geg aaa cct cet cge cag tec get aga get ggg 447_
Arg Thr Pro Val Lys Ala Lys Pro Pro Arg Gln Ser Ala Arg Ala Gly

100 106 - 110 115




S

85 90 95 egg acc ccc gtc aaa gcg aaa cct cct cgc cag
tcc get aga get ggg 447 Arg Thr Pro Val Lys-Ala Lys
Pro Pro Arg G n Ser:Ala-Arg Ala Gy 100 105 110 115

. '49/72 aaa gat gac tcg aaa cat gcg aca gcc ttg cca gag- -

tct eta cca att 495 Lys Asp Asp Ser Lys -Hi's Aa Thr
Ala Leu Pro @u Ser Leu Pro lle 120 125 130 cat cca
ftt etc acg aca tat cgc gcc_ggc atg atg gtt ate acg

. tgc 543 His Pro Phe Leu ’ﬁh? -I?rzTyr‘ Arg . Ala Al a Mt

Met Val Ile Thr Cys 135 140 145 -ate get ate ttg get ,
aagtgpigaec tice adfc cat tgcgt scacgte dgg ogaght ciegeetH8dc dilte 495
Ala lle Leu Ala Val Asp Phe Arg Ile Phe Pro Arg Arg

~ LyPhispAlisp T80 I6SHISMlaaky dla lgacPmacle gerdghu Pea TNea

etc atg gat ctg ggc gtt gga teg 639 Lys Val G u Asn
“Trp Ay Thr S Leu Met Asp l1ege Gy Val Gy Seggp 165.
170 175 ttt gtc ttt tcg ggc gga gta gta tcc get cgc
tca eta etc aag age 687 Phe Val Phe Ser Gy Gy Val
Val Ser Ala Arg Ser Leu Leu Lys Ser 180 185 190 195

ca@Q@aace. 38t [PCaéLttadabcagl tehbo a t96 28 488
ttg att gcg 735 Arg Thr AsntgG] y@%érf:{tg co% gro

on

: 43
ys Arg Leu '

His oAbl L¥s MeIThe Tyt | BB Ala Met Met Val Ile Thr Cys

‘ate

‘Ile

aag

Lys

ttt
Phe
180

agg

teg

Ser

135 140 ' 145

get ate tig get gtg gat ttt cge att ttt cet cge 6ga tte geo 591

Ala Ile Leu Ala Val Asp Phe Arg Ile Phe Pro Arg Arg Phe Ala

150 ' 155 160

gta gaa aac tgg ggt aca tca ctc atg gat ctg gge gtt gga teg 639
Val Glu Asn Trp Gly Thr Ser Leu Met Asp Leu Gly Val Gly Ser

165 170 175

gic ttt tcg.ggc gga gta gta tecc get cge tea cta ctc aag age 687
Val Phe Ser Gly Gly Val Val Ser Ala Arg Ser Leu Leu Lys Ser

185 190 195

acc aat ggc tct aaa agg ttg cct ctt gec aag agg ttg att gecg 735
Thr Asn Gly Ser Lys Arg Leu Pro Leu Ala Lys Arg Leu Ile Ala

200 - 205 210,

acg cga cac tct att cet ctg cte gtec cte gge ctg att cgg cta 783

Thr Arg His Ser Ile Pro Leu Leu Val Leu Gly Leu Ile Arg Leu




200 205

210

‘tcg.aeg cga eac tct-att ect ctg etc gte

etc ggc .ctg att egg eta 783" Ser. Thr Arg His Ser.lle -
Pro Leu Leu Val' Leu Gy Leu IIe ‘Arg Leu 50/7 2 215 220
225 tac age gte aaa ggc ttg gae tat gcg gag cae gtc. -

ace gag

- Aadu
- tgg aac

gtg 879
Leu Pro
ttg get
Val Phe
Val Leu
tat caa
tabl| agcAbee
280 285
TygRerctal
Val Ser
aag azso
gcg att
- Ser Ay

gta cat tgg

Val His Trp

245

- gag gte tte

Glu Val Phe
260

tcc gtg ggg

Ser Val Gly

ttg,aaa agé

'Leu.Lys Ser

aag aat cgt
Lys Asn Arg

310

‘tac
Hi s
tte
Val
Pro

gtt
\diah
290

ag9e
Pro

cgt
ttt
Tyr
aac

Asn

gac

Asp

atce

Ile

tac
Tyr

295

gaa

Glu

ggc 831 Tyr Ser Val Lys @y Leu Asp Tyr
Val ‘Thr Gu Tyr- Ay 230 235 240 gta cat

tte ttt aca tt %% ett ttg cct ccg:-ttc
His Trp Asn He2Phe Thr Leu Ay Leu

Phe Val - 245 250 255 gag gtc ttc gac gcc

ate att ceg teadtac gag gtt etga®P27 du-

Aa Leu Ala Thr Ile lle Pro Ser Tyr adu

265 270 275 tee-gtg ggg ate gcc gtc ttg

gcc eta gag tea ace gac 975 Ser Val (Jy

g tTyrgal thtVabe Alag 68U R WeSefagTRic ASR 1831
ttg aaa age tac ate ctc gtc tee cct cgt

GlyaLed RsheBrlAPA Glheis W5 TR GITY Tvd lyLeu
Ao Gy Proiser Lan s, 4l T uTE Y

gaa ggc gtggsttc tee ttc tegy gt tat ctc
1071 Lys Asn Arg Gu dvy Val Phe Ser Phe

Leu Ala‘lle Phe
tte tte ttt aca ttg ggt ctt ttg cct cog ttc gtg 879
Phe Phe Phe Thr Leu Gly‘Leu Leu Pro Pro Phe Val

250 e 255

gee ttig get acg atc att ccg tea tac gag gtt cte 927
Ala Leu Ala Thr Ile Ile Pro Ser Tyr Glu Val Leu

265 S (N 275

gee gte ttg tat caa gtt gce cta gag tca aca gac 975
Ala Val Leu Tyr Gln Val Ala Leu Glu Ser Thr Asp

280 285 290

atc ctc gtc tce cct cgt ggg cca age tta ctg tee 1023

Ile Leu Val Ser Pro Arg Gly Pro Ser Leu Leu Ser

300 - 305

gge gtc ttc tee tic tea ggt tat cte geg att ttt 1071
Gly Val Phe Ser Phe Ser Gly Tyr Leu Ala Ile Phe

315 320




310 315 320 51/92  ctt get 'ggt egtgcg -ate ggc att egg -
ata ate cct:cgc gga act. tot 1119 Leu Ala Ay Arg Al a
Ile Ay Ile Arg Ile Ile Pro Arg Gly Thr Ser. 325 330

335 ttc tea aga age. cca gaa cag gee agg aga egg gtc -

ctg ate age ctt 1167 Phe Ser Arg:Ser Pro Au Gn A a
Arg Arg Arg Val Leu |le Ser Leu 340 345 350 355 gge
gtg caa geg tta gtg tgg ‘ace agt ctt ttt gtg ttg aac
tcc act 1215 dy Val GndAl« iled val Trp Thr Thr Leu -
Phe Val Leu Asn Ser Thr 360 365 370 tat gcg atg gga :
cttagctguat get ot att egeedtigteg tate LPC ccP@get geepatt 1263 1119
Tyr Ala Met Ay Tyr- Gy Ala Asn Ile Pro Val Ser Arg
Ledv/dalely Alrg Bl&5S1BE8G138ble AAe IakOT1RCErd Alrg0tlsy. Chi Fe®O
gtt teg gcg ttc aac ace gcg caa ctg 1311 Asn Met Pro
Ty325Val Leu Trp Val3z®er Al a -Phe Asnsgghr Ala G n Leu
390 395 400 ¢ttt gtg ttc tgc ctg ate gaa aca etc tge
ttt ect gca gtt cat egg 1359 Phe Val Phe Cys Leu Ile
A u Thr Leu Cys Phe Pro Ala Val His Arg 405 410 415

a ' t
.,tté‘l%aa% agt A %@%ﬁggﬁﬁgéﬁ%ﬁé%%%g@@%tg &099% % 1167

get aeg age 140 u Ser
PhéVQr VRt AP FRReGA 81 M1aS8fe Arg Arg Val Leu Ile Ser Leu-

340 . 345 380 355

gge gtg caa geg tta gtg tgg acc act ctt ttt gtg ttg aac teec act 1215

Gly Val Gln Ala Leu Val Trp Thr Thr ‘Leu Phe Val Leu Asn Ser Thr
360 365 370

tat gcg atg gga tac gga gct aat étc‘cct gte tee cge cge cte get 1263
Tyr Ala Met Gly Tyr Gly Ala Asn Ile Pro Val Ser Arg Arg Leu Ala
3715 . 380 . 385

aac atg ccc tat gtc ctt tgg gtt tcg geg tte aéc acc geg caa ctg 1311
Asn Met Pro Tyr Val Leu Trp Val Ser Aia Phe Asn Thr Ala Gln Leu

390 395 ' 400

Tttt gtg ttc tge ctg atc gaa aca ctc tge ttt cct gea gtt cat cgg 1359

- Phe Val Phe Cys Leu Ile Glu Thr Leu Cys Phe Pro Ala Val His Arg

405 410 L 415

aca acg act caa gag agc gaa tct gag cga gtc gat ttt get acg age 1407

Thr Thr Thr Gln Glu Ser Glu Ser Glu Arg Val Asp Phe Ala Thr Ser




52/ 72 420 425 430 435 cga ate atg teg gcc tte aat -

‘aag aac agt ctc geg ate ttt ctt ttg 1455. Arg 1le Met -

Ser Al a Phe::Asn Lys Asn Ser Leu Ala Il e Phe Leu Leu

440 445 450 ~gcc aat ctt ctg act gga get gtg aat etg

‘age ate tee aca att gat 1503 Ala Asn Leu'Leu Thr . dYy -

Ala Val Asn Leu Ser Il.e Ser Thr |le Asp 455 460 465

‘get aat aca geg .cag gee ate get gtt etc att gga. tat

tea tee att 1551 AI'a_Asn5T2|r}KI ' AdnAalle Ala Val

Leu Ile Gy Tyr Ser- Ser I|le 470 475 480 ate aca ggg
420tt get eta gca4Big cat cat gcc 43 ate aaa gta e36

1599 Ile Thr . -dy Val Ala Leu Ala Leu His His Ala Asn

Ile Lys Val. Leu 485 490 495 cct ttc tag ggtatttacg

agcaattggt ggtgtgttga agatatatag 1648 Pro Phe 500 B
cga 2d>alP teg2dck>t 2040t segldac QANH SR geg 58185t ctt ttg 1455

Crypt ococcus neof or mans ) _
Arg Ile Met Ser Ala Phe Asn Lys Asn Ser Leu Ala Ile Phe Leu Leu

440 o ws 450

gee aat ctt ctg act gga get gtg aat ctg agc atc tec aca att gat 1503
‘Ala Asn Leu Leu Thr Gly Ala Val Asn Leu Ser Ile Ser Thr Ile Asp

485 460 465

gct aat aca geg cag écc'atc get gtt cte att gga tat tea tcd att 1551
Ala Asn Thr Ala Gln Ala Ile Ala Val Leu Ile Gly Tyr Ser Ser Ile

470 475 - 480

.atc aca -ggg gtt get cta gea ttg cat cat gec aat atc aaa gta ctt 1599 .

Ile Thr Gly Val Ala Leu Ala Leu His His Ala Asn Ile Lys Val Leu

485 490 495
cct ttc tag ggtatttacg agcaattggt ggtgtgttga agatatatag - 1648
.Pfo Phe | ' o
500
<2105 12
211> 2045

<212> DNA




<220> <221>‘intron - <222> (137).. (198) -<220> <221>
intron. '<222> (892).. (942) <220> <221> i ntroen <222>

(1636).. :(1686) - <220> <221> CDS 1} <222> (44).
(2001) <400> 12 gtcat agcat taaatccccg ccat aat'aag

- ctactgaatt gca atg ggg gat tac 55 Met Gy Asp.Tyr 1

. aag tcg gcc aaa gag gcc ttt gtc tcg gat aac cca ggt. .
get tct atc 103 - Lys Ser :g/L%s G u Al a Phe Val . Ser
Asp Asn Pro Gy Al a- Ser 35 20 54/ 72. tgg agt
“ate aac get gtc age ctg gtc gea ctg gtatgtaget

<ZE§%Ccrnhgmcmﬁﬁnedﬁmmﬁkﬂ II e Asn Ala Val Ser: Leu_val
Ala Leu : Ce

220>
<221> intron

222> (137).. (198)

(220>

<221> intron-
(222> (892).. (942)

<2205
<221> intron

<222> (1636).. (1686)

<2205
<221> CDS
<222> (44).. (2001)

- <4000 12
gtcatagcat taaatccceg ccataataag ctactgaatt gea atg ggg gat tac
Met Gly Asp Tyr

1

aag tcg gec aaa gag gee tit gte teg gat aac cca ggt get tet ate
Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro Gly Ala Ser Ile

5 | 10 15 20

bb

103




ol
1"'».‘..' ]

25 30 ggggttctgt- catttggaga-cgettattaa ttgggatcgc ag -

‘_‘gcg aca tat -get 210 Ala Thr Tyr Ala 35 etc tgg ate "
~.gcc tta teg eeg tac ate cgt cat gga-etc ctg aac aac:

258 Leu Trp tle Ala Leu Ser Pro.Tyr Ile Arg Hs @y
Leu .Leu Asn Asn 40 45 50 ‘tac ctg ate tgt gtt ctt ccc

‘eta tta ttc ggg gtg ace ate tte-tca 306 Tyr Leu Ile

Cys Val Leu Pro Leu Leu Phe G ‘Val Thr Ile Phe Ser 55
60 65 act tcg cet etc gt a%e tet ttt ttg tec att
att tee etc get 354 Thr-Ser Pro Leu Val Phe Thr Ser-
Phe Leu Ser Ile Ile Ser LeuAla 70 75 80 ttc ate acg
‘aaa tec caa aaa tge tte aaa tct gte agt.tcg ccc gaa.

tedQRt Phe ahb ercthetd yge Sl GL0) by oty StopeadatscelotVaka 156

Ser Ser Pro Gu 85 90 95 aag cca aaa ggc caa tgg et a

- Trg@erghke heR Aacvdleeddleugal @aa Ix4a 450 55/72 "Lys Pro

Lys Gy Gn Trp Leu Asp G u Ser Asp Ser Asp Gu Qu
Pro 100 1052%10 115 geg gaagget get tet.gea get gga
tct gca gea gtc tea cea gta aag- 498 Ala Au Pro Al a
Ser-Ala Ala Ay Ser Ala Ala VaI Ser Pro Val Lys

ggggttctgt catttggaga cgettattaa ttgggatcgc ag gcg aca tat gct 210

Ala Thr Tyr Ala
35

cte tgg atc gecec tta teg ccg tac ate cgt"cat gga cte ctg aac aac 258

Leu Trp Ile Ala Leu Ser Pro Tyr Ile Arg His Gly Leu Leu Asn Asn

40 5 50

' tac ctg atc tgt gtt ctt ccec cta tta ttc ggg gtg ace ate tte tea 306

Tyr Leu Ile Cys Val Leu Pro Leu Leu Phe Gly Val Thr Ile Phe Ser

55 60 . 65

act teg cct cte gta ttt ace tet ttt ttg tee att att tee cte get 354
Thr Ser Pro Leu Val Phe Thr Ser Phe Leu Ser Ile Ile Ser Leu Ala
70 75 ' 80

ttc atc acg aaa tcc caa aaa ftgc ttc aaa tect gte agt teg cce gaa 402
Phe Ile Thr Lys Ser Gln Lys Cys Phe Lys Ser Val Ser Ser Pro Glu

85 90 95

. aag cca aaa gge caa tgg cta gac gaa tca gac tcc gat gag gaa cca 450




120 125

130~ -" -ett eta cct-tee-caa gtg gcg ttc get -

- teg gga tee eta tta tct ccc 546 Leu Leu .Pro Ser dn

Val Al a

Phe Ala Ser @'y Ser Leu.lLeu Ser Pro 135 140

145 gat ccg aca aca tec ccc atg teg cca agt agt tet .

tea get
“Pro Ser
gac ect
eta 642
Arg Arg
Ly< tProdats
Gu.dy

10Qys Val

ttg agg
Pro Val
200 205

ge@@Gaaldad
Lys Qu

tea gga.594 -Asp Pro Thr- Thr Ser Pro Met Ser -

Ser -Ser Ser Ala Ser.Gdy 150 155 160 " cat . gaa

ttg ggg att atg ggc g t aae aga egg agg tcg-
H's Au Asp Pro IIe Met Gy Val Asn

Arg Ser Leu 165 170 175 tta gaa gga gtt tcg

Gt GindTrpehewdispafly Jor AspcScaafsytGiub® Preu -

Val Ser Leu Asp Val Pro Ser His Ile Asp Ser
180 18510590 195 ‘aga etdldct cct gtt cccli®e
ctc aaa aag tct agg gca acg 738 Arg Ile Ser
Pro Tyr Leu Arg Leu:Lys Lys Ser Arg Ala Thr

210 56/ 72 aag gcg caa tgg gtg aaa gaa aag gga

868 tht tgdal BeRGRat@ €80 gchYRcAtén Eh b ayg@l
Lys Ay Arg Leu Pro Phe-Leu Thr Val 215 22

AlZ%%u HACALO8e8 X aCAla G SHrIABL A1AKR13SEr @1 V%IleL QC

ate ttg
Thr Val

ctt cta cct

Let Leu Prd

gcg gta 834 - Tyr  Arg Ala His Met MetLeu
llejgys Ile Leu Ala }@g_:_, 3 130

tce caa gtg'gcg ttc get teg gga tee cta tta tet cce
Ser Gln Val Ala Phe Ala Ser Gly Ser Leu Leu Ser Pro

135 '- 40 145

gat ccg aca aca tcc ccc atg teg cca agt agt tet teca get teca gga

Asp Pro Thr

150

cat gaa gac

His Glu Asp Pro Leu Giy Ile Met-Giy Val Asn Arg Arg Arg Ser Leu

165

tta gaa gga
Leu Glu Gly

180

aga ata tct

Arg Ile Ser

Thr Ser Pro Met Ser Pro Ser Ser Ser Ser Ala Ser Gly

155 o 160

cct ttg ggg att atg ggec gtt aac aga cgg agg teg cta
170 3 175

gtt tcg ctt gat gtt ceg tea cat atc gac tec aag gtc
Val Ser Leu Asp Val Pro Ser His Ile Asp Ser Lys Val

185 ' 190 - 195

cct gtt ccc tac ttg agg ctc aaa aag tct agg gea acg
Pro Val Pro Tyr Leu Arg Leu Lys Lys Ser Arg Ala Thr

200 205 210

498

546

b94

642

690

738




230 235 240 gat .ttt gaa gtg ttt cet aga tgg cag ggc
aag tgc gaa gat ttt ggt 882 -Asp Phe @u Val Phe Pro
Arg Trp G.n Gy Lys Cys Gu Asp Phe Gy. 245 250 255
act agt ctg gtaagetttc: etteagecat ggtccagt gc' ' :
“tcaccgctct 931 Thr-Ser Leu 260 acttgccgta g atg gac

- gtg ggt gte ggg tea ttc gtc ttt tee etc’ ggt 981 - Met
Asp Val Ay Val dvy Ser Phe ya Phe Ser Leu Ay 265 S
270 275 etc gtc tee aca add/tétctt tct ect cca ect
cca act ect aeg ccc 1029 Leu Val Ser Thr Lys Ser Leu
Ser Pro Pro Pro Pro Thr. Pro Thr Pro 280 285.290 .tee
tog ccc get etc aac tct cac ate att ccc etec ace ccg

- aag eegcen 167 GtE7dak2 gaSamagSera Bro tAhacdacutdsytgSeca Itg 786

Il'e Ile Pro Leu Thr Pro Ser Pro 295 300 305 tte act
Ly e@aatle € Val elitse@letigscily asg leeePrat Bhe deualler bt '

gtc 1125 Phe -Thr Ser Ile Leu-lle Ser Leu Arg Lys Ser

Ile Pro pis Leu Val 310 344p 320 etc ggc tdos ata egg

ttg att atg gtc aag gga tet gat tat cct gag 1173 Leu

Gy Phe lle Arg Leu IIe ‘Met Val Lys Gy Ser Asp Tyr

Pro Qu T

tac cga geg éac atg atg cte atg,act gtt ate tgc-étp ttg geg gta - 834 -
Tyr Arg Ala His.Met.Met Leu Met Thr Val Ile Cys Ile Leu Ala Val
230 235 - 240

gat ttt gaa gtg ttt cct aga tgg 6ag ggc aag tge gaa gat ttt ggt - 882

Asp Phe Glu Val Phe Pro Arg Trp Gln Gly Lys Cys GIu Asp Phe Gly

245 B 250 255
act agt ctg gtaagetttc cttcagccat ggteccagtge teacegetet - 931
Thr Ser Leu . .

260
acttgecgta g atg gac gtg ggt gtc ggg tca tte gte ttt tcce ctd.ggt 981
Met Asp Val Gly Val Gly Ser Phe Val Phe Ser Leu Gly

265 270 - 275

cte gte tec aca aaa tet ctt tet cet cea cet cea act cet acg ceco 1029

- Leu Val Ser Thr Lys Ser-Leu Ser Pro Pro Pro Pro Thr Pro Thr Pro

280 285 : 290

tee teg cce get cte aac tet cac ate att cce cte ace cecg tee ceg '1077'




325
tte
Val

355

acg

e

agt

tgg

Leu

Thr
Ser

330 335 cat. gtg.acg gag tac gge gtg cac tgg eat

ttc ttc ace etc-gea 1221 His Val Thr Qu Tyr Gly_ :

H s Trp Asn Phe Phe -Phe Thr Leu Ala 340 345 350.
ttg gtt cet gtg.etc. gee gtg ggc att cga cca ttg

cag tgg ctt 1269 Leu Val Pro Val Leu-Ala Val Qy. _,

- Arg Pro Leu Thr. dn Trp Leu 360 365 370 cgc tdg

gtg_ctt ggg gta ate ate E{et ttg ctg cat cag ctg
1317 Arg Trp Ser Val @9 Val Ile Ile Ser Leu

o Hs A@n Leu Trp 375_380 385 tta aca tat . tat etc -
. Secdartt® Ale IgticAsn Setrdbist Tbe Jde RrggLéwdhggProl 36D Prheu

Tyr Tyr Lou G n Ser Ile Val Phe Ser Phe Gy Arg
dy. 2890 395 400 58/ 7300 ate ttt eta gesmac aag

gaa ggc ttc tee tct ctt cct ggt tat ctt 1413 1le Phe
Leu Ala Asn Lys Au Ay Phe Ser Ser Leu Pro Ay Tyr
Leu 405 410 415 tee ata ttt ttg ate gge ttg tet att,

8931080 686 blatd Qc%s cetga haBliccSetc Icke ﬂﬁecf—@%tbl e
Gy Leu Ser Ile Ay p ‘

Phérite 1ADLh! AL 6B AR &%21,9:9%9&91@@9091@1% gty vtafa |

gaa aca aat gaa gag 1509

H's Val Leu Arg Leu 420

Leu Pro Pro

Arg Vglg Val Ser Glu ThyisAsn Gu Qu  g90

ctc gge tit ata cgg-ttg att‘atg gte aag gga tet gat'tat cct gag -

- Leu-Gly Phe Ile Arg Leu Ile.Met Val Lys Gly Ser Asp Tyf Pro Glu

325 g 330 335

cat gtg acg gag tac ggc gtg cac tgg aat ttc ttc ttec acc cte gea

His Val Thr Glu Tyr Gly Val His Trp Asn Phe Phe Phe Thr Leu Ala

340

845 350 355

ttg gtt cct gtg ctc gee gtg gge att cga cca ttg acg cag tgg ctt

Leu Val Pro Val Leu Ala Val Gly Ile Arg Pro Leu Thr Gln Trp Leu

360 365 : 370

cge tgg agt gtg ctt ggg gta atec ate tet ttg ctg cat cag cfg tgg

Arg Trp Ser Val Leu Gly Val Ile Ile Ser Leu Leu His Gln Leu Trp

375 ' 380 385

tta aca tat tat ctc caa tce atc gtc ttc tca tic gge cgg tea ggt

Leu Thr Tyr Tyr Leu Gln Ser Ile Val Phe Ser Phe Gly Arg Ser Gly

390 395 | 400

1125

1173

1221

1269

1317

1365




'\(j}

"gﬂpNaGyGyGuvm

© 440 445 450 cat gag cag agt.cat ‘ttt gag aga aaa aaa- " .
‘ttg gat ttg att atg gag 1557 Hs Qu dn Ser Hs Phe -

.. Gu Arg Lys Lys Leu Asp Leu 1le Met Gu 455 460 465

ttg att gga tat age tta ggc tgg tgg gca etc tta gga -
gge tgg-att 1605 Leu Ile Ay Tyr Ser Leu (Jy Trp Trp .

o Ala Leu Leu Ay Gy Trp I'l'e 470 475 480 tgg gcc gge :

ggg gag gta tee agg cgt tta %%aa tggﬁc'aiggt288ta 1655
g .Leu -

atattgtacc tatactaatc cctgcataaa g gcc aac get ect tat
gta ttt 1707 59/72 ‘Ala Asn Al'a Pro Tyr Val Phe 495

.500 tgg gta gcg gca tac aat ace ace ttt etc etc ggc.

atbatitetta goe @id addFha Gacptialtcal tothbat et AsintFhrctihr 1413
‘Phe Leu Leu Ay Tyr Leu Leu Leu 505 510 515 ace cac

IlatRhealé¢u édda Asti LeedlacElyt Bhe tSee S@nlag ProcelCor tieg

ate 1803 Thr His Ile He Pro Ser Pro Thr Ser Ser G n
ThgosSer Pro Ser |1 1620 525 530 -ttaigytg cct ccc ttg

etc gac get atg aat aaa aac ggt etc gcg ata 1851 Leu

Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn (]y Leu
Aalle .
tec ata ttt ttg ate gge ttg tct att gga gat cat gtt tta agg cte 1461

Ser Ile Phe Leu Ile Gly Leu Ser Ile Gly Asp HlS Val Leu Arg Leu

20 425 430 435

agt tta cca cca aga aga gag agg gtc gtg tca gaa aca aat gaa gag 1509

Ser Leu Pro Pro Arg Arg Glu Arg Val Val Ser Glu Thr Asn Glu Glu

440 445 - 450

. cat. gag cag agt cat ttt gag aga aaa aaa ttg gat ttg att atg gag 1657

His Glu Gln Ser His Phe Glu Arg Lys Lys Leu Asp:Leu‘Ile Met'Glu‘
455 - 460 465

.ttg att gga tat agc tta ggc tgg tgg gea cte tta gga gge tgg att 1605

Leu Ile Gly Tyr Ser Leu Gly Trp Trp Ala Leu Leu Gly Gly Trp Ile

470 475 480

tgg gee gge geg gag gta tec ageg cgt tta gtaagtggac atctttggta' 1655
Trp Ala Gly Gly Glu Val Ser Arg Arg Leu

485 490

. atattgtacc tatactaatc cctgcataaa g gcc aac get cet tat gta ttt 1707




535 540 545

o gtg aat gtg.

Leu Thr Ay
aca atg tat
atg ttg tat
Met dy. Val
aca ate- agt

ttt . ttg gcg gcc.aac ttg ctt aca gga ctg .
age atg aag 1899 Phe Leu Al'a Al'a Asn Leu
Ser ‘Met-..Lys 550 555 560"
'gcg ccg gcg tgg. ttg tca'atg ggg gtg tta -
1947 Thr Met Tyr Ala Pro Ala Trp Leu Ser
Leu Met Leu Tyr 565 570 575 580 .
tgt gta ggg t%g ata ct

Leu Val  Asn Val -

ate 1995 Thr Leu Thr |11 ed32
‘Lys Ay Arg Arg |l.e 585 590 595 60/ 72 :
tagttaaagt gtttaccatg caggatMdat §sraglatiiocCcPgr WEaEGPh%MS '
Lys 1le <210> 13 0 <211> 1797 '

Crypt ococcus neof or mans
- (1794) <400> 13 atg ggg gat tac aag tcg gee aaa gag
.gee ttt gte tog gat aac cca 48 -

tgg gta geg gea

.Trp Val Ala Ala

-ace cac att att

.Thr His Ile Ile

520

- tta gtg cct cce

Leu Val Pro Pro

636

ttf ttg gcg gce
Phe Leu Ala Ala

. bbo

aca atg tat gcg
Thr Met Tyr Ala

565

acc ttg aca atc

Thr Leu Thr Ile

tac aat acc acc ttt
Tyr Asn Thr Thr Phe

505

cca tet cce acc tet
Pro Ser Pro Thr Ser

525

ttg ctc gac get atg
Leu Leu Asp Ala Met

- 540

aac ttg ctt aca gga
Asn Leu Leu Thr Gly

565

ccg geg tgg ttg tea

Pro Ala_Trp Leu Ser

870

agt tgt gta ggg tgg
Ser Cys Val Gly Trp

585

3 val

aag ata

<212> DNA <213>

<220> 491> CDS <222> (5hp. .

cte cic ggé tac ctec cte ctt

Leu Leu Gly Tyr Leu Leu Leu

610
tee

Ser

aat

Asn

ctg

Leu

atg

Met

caa aca

Gin Thr

515

tca cca teg ate

Ser Pro Ser Ile

. 530

aaa aac

Lys Asn

gtg aat
Val Asn
560

ggg gtg

Gly Val

© B75

ata

Ile

ctg aaa

Leu Lys

590

ggt ctc geg ata
Gly Leu Ala Ile

b45

gtg age atg aag

Val Ser Met Lys

tta atg ttg tat
Leu Met Leu Tyr

580

gga cgg agg atc
Gly Arg Arg Ile
595

ace ttg .

g aaa gga egg agg- = -
Gy Trp tle Leu:

1755

1803

11851

1899

1947

1995




el

Met Gy Asp Tyr Lys Ser Ala Lys Gu Ala Phe Val  Ser.

Asp Asn Pro 1 5 10 15  ggt get tct ate tgg agt ate aac - -

get gtc age ctg gte gca ctg geg 96 Gy Ala-Ser |lle

Trp Ser I'le Asn Al'a Val Ser -Leu Val Ala Leu'AIa_ZO'ZS_JIP_"

- 30 aca tat .get ctc tgg ate gee tta tcg cog tac ate
cgt cat gga ctc 144 Thr Tyr Ala Leu Trp Ile Ala Leu

Ser Pro Tyr lle Arg Hs Gy éfg-%l[?Zt 3?f40tf5 ctg
¥ 4cc eta tta ttc ggg .

aac aac tac ctg ate tgt gft0 _
gtg ace 192 Leu Asn Asn Tyr Leu-lle Cys Val Leu Pro

Leu Leu Phe @y Val Thr 50 55 60 ate ttc tea act .tog

ect etc gta ttt ace tct ttt ttg tee att ‘att 240 |Ile
aafPhea SergtThiagie st Ruocdigy c¥gdatBbeg BatabaegPhacheu Ser
Ilelle 65 70 75 .80 tee ctc get ttc ate acg aaa tee
Lysddeaaa tgc ttc aaa tct gtc agt 288 -Ser Leu Al a Phe

2045

Ile Thr Lys Ser A n Lys Cys Phe Lys Ser Val Sar 85 90

95 teg ccc gaa aag cca aaa ggc caa tgg eta gac gaa

tea gac tee gat 336 Ser Pro Qu Lys Pro Lys.Ay Qn
Trp Leu Asp G u Ser Asp Ser Asp ' 100 105 110 gag gaa

cca geg gaa cet get tct gca get ‘gga tct gca gca gtc
tea 384 - '

<210> 13

<211> 1797

1<212> DNA

<213> Cryptococcus neoformans -

<2205
<221> CDS

<222> (1).. (1794)

<400> 13

atg ggg gat tac aag tcg gecc aaa gag gec tit gie teg gat aac cca

Met Gly Asp Tyr Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro

1 ' 5 10 15

ggt get tct ate tgg agt atc aac get gtc age ctg gte gea ctg geg
Gly Ala Ser Ile Trp Ser Ile Asn Ala Val Ser Leu Val Ala Leu Ala

20 25 30

aca tat gct ctc tgg atec gec tta teg cecg tac atc cgt cat gga cte

Thr Tyr Ala Leu Trp Ile Ala Leu Ser Pro Tyr Ile Arg His Gly Leu

48

96

144




Gu du Pro Ala-du Pro Ala Ser Ala. Ala Ay-Ser ‘Al a
Al a Val Ser 115 120 125 cca.gta aag ctt eta ect tee-
caa gtg gcg ttc get-tcg gga tee eta 432 . Pro-Val Lys

‘Leu Leu-Pro Ser @n Val Aa Phe Ala Ser a y Ser. Leu.

130 135 140 62/72 ‘tta tot ‘ccc gat ccg aca aca toe CCC .

'atg t.og cca agt agt tct tea 480 Leu Ser Pro Asp, Pro

- Thr Thr -Ser Pro Met Ser Pro ;er Ser Ser Ser 145 150
gdc2cct ttg ggg att - atg

155 160 get tea gga cat
ggc gtt ‘aac aga egg 528 Ala Ser Ay His Qu Asp.Pro

Leu G% Ile Met Gy Vald0Asn Arg Arg 1654870 175 .agg

‘tcg eta tta gaa gga gtt tog ctt gat gtt ccg tea cat

- -atc gao 576 Arg Ser Leu Leu Gu Ay Val Ser Leu Asp

Val Pro Ser His Ile Asp 180 185 190 too aag gtc aga

ct@taact &dc aat Gl atCegt ati EQ 200 AaCoRA tBAGegOkt H b
Ser Lys Val Arg lle Ser Pro Val Pro Tyr. Leu Arg Leu

LekMenl¥sh $¢F [E95IR0Gy205] BA0PISAACTRRHe 0§ VAR THHY
gtg aaa gaa aadg gga aga tta cea ttt 672 Arg Ala Thr
LygpAla G n Trp Valgkys Gu Lys Gy dgg Leu Pro Phe
210215 220 ttg aca gtg tac cga gcg cac atg atg etc
atg act gtt atc tgc ate 720

atc tte tca,act teg cct ete gta ttt ace tet ttt ttg tce att att

Ile Phe Ser Thr Ser Pro Leu Val.Phe Thr Ser Phe Leu Ser Ile Ile.

65 70 o % 80

tee cte get tic ate acg'aaa tce caa aaa tge ttc aaa tet gte agf
Ser Leu Ala Phe Ile Thr-LYs Ser Gln Lys Cys Phe Lys Ser Val.Ser

85 o 90 - 95
tcg cce gaa aag cca aaa gge caa tgg cta gac gaa tca gac tee gat
Ser Pro Glu Lys Pro Lys Gly Gln Trp Leu Asp Glu Ser Asp Ser Asp

100 ‘ - 105 110

gag gaa cca geg gaa cct get tet gea get gga tet gea gea gte tea

Glu Glu Pro Ala Glu Pro Ala Ser Ala Ala Gly Ser Ala Ala Val Ser:

115 . 120 125

cca gta aag ctt cta coct tee caa gtg geg tte get teg gga ftec cta
Pro Val Lys Leu Leu Pro Ser Gln Val Ala Phe Ala Ser Gly Ser Leu

130 135. 140

192

240

988

336

384

432




@

- Leu Thr "Val Tyr Arg Al'a H's Met Met. Leu Met Thr Val
Ile.Cys Ile 225 230 235 240 ttg geg gta gat ttt gaa
‘gtg ttt.cct aga tgg cag ggc-aag tgc gaa 768 Leu Ala-
“Val Asp Phe du Val. Phe Pro Arg Trp Gdn Qdy Lys Cys- -

@ u 63/72° 245 250 . 255 gat ttt~ ggt act agt ctg atg gac '
- gtg.ggt gte ggg tea ttc. gte ttt 816 Asp Phe Ay Thr

Ser Leu

265 270"

cct eca

Met Asp Val Gy val 92623 Phe Val Phe 260
tee etc ggt etc. t% aca aaa tct ctt tct.

ect cca act 864 Ser Leu @y Leu Val Ser Thr

ttayetSerc lgati Berady acPrizePeas Bite THIr c@TBERSKI286L toet 480

aeg ccc tee teg ccc get etc-aac tct cac ate att ccc
LewetSeralmm AR PrBr BhuThhr Fer Ber M8erSelr BroASar L3xr Ssn S8er

His1le
14%ct .tee
" Pro Ser

Ser |le.

‘ata egg

Ile Pro Leu Thr 290 295 300 ccg tee ccg tte
ate etclilte tcg etc ega i&da tee ate ccc 960 .
Pro Phe Thr Ser Ile Leu Ile Ser Leu Arg Lys
Pro 305 310 315 320 ate etc gtc etc ggc ttt
ttg att atg gtc aag gga tct gat 1008 1Ile Leu

- geMalcal@h Ghy dBBegdd 8cArGglett bhe dvBt gddltt imcGhyh 90 528

Asp 325 330 335 tat cct gag cat gtg acg gag tac gge.

| AlagtS‘BrC@le 498 antAépt Pré eut 61y 105 et Gly Val Asn Arg Arg

165 B U ( 175

agg tecg cta tta_gaa gga gtt teg ctt gat gtt ccg tdé‘cat atc gac- ‘576-

Arg Ser{Leu Leu Glu Gly Val Ser Leu Asp Val Pro Ser His Ile Asp

180 185 - 190

tce aag gte aga ata tet cet gttt ceec tac ttg agg ctc aaa aag tet 624

Ser Lys Val Arg Ile Ser Pro Val Pro Tyr Leu Arg Leu Lys Lys Ser

195

200 205

agg'gca'acg aag geg caa tgg gtg aaa gaa aag gga aga tta cca ttt 672

Arg Ala Thr Lys Ala Gln Trp Val Lys Glu Lys Gly Arg Leu.Pro Phe

210

215 220

ttg aca gtg tac cga geg cac atg atg ctc atg act gtt atc tge atc 720 :

Leu Thr Val Tyr Arg Ala His Met Met Leu Met Thr Val Ile Cys Ile

225

230 235 240

ttg gcg gta gat ttt gaa gtg ttt cct aga tgg cag gge aag tge gaa 768

Leu Ala Val Asp Phe Glu Val Phe Pro Arg Trp Gln Gly Lys Cys Glu




CTyr
Phe
gtg
Al a
Thr
gta:

-Ser

380

~tte

G@n
tea
ett
dy

Ay ,
Asp\PRe Iy Vit HR20LARHe¥I8p Vd1aGR2PYaet 6128y tHha VLAPREA
aga aga
Ser
435 440
~aga aaa.

tee

Ser

cct

Pro

ccg

Pro

306

atc

Ile

tat

“Tyr

cte

Leu

Pro-
Phe

etc

Leu

355

ate

Val

cag

tea

Ser

ggt
cct

: Phe
gattdttddt

Tyr
Leu
ggt

.Gly
275

acg cce

Thr Pro

290

tce

Ser

cte

Leu

cct

ccg

Pro

gte

Val

gag

Qu H's Val Thr Qu Tyr @y Val H's Trp Asn. -

‘Phe 340 345 350 64/72 ace etc gca ttg gtt Ccf

gcc gtg gge att .cga cca ttg-acg 1104 Thr - Leu
Val Pro Val Leu Ala Val @y Ile 'Arg Pro Leu =
360 365 cag tgg ctt cgc.tgg agt _gtg ctt 999 -
ate tet ttg ctg. cat 1152 - Gn Trp Leu Arg Trp.
Leu Ay Val Ile Ile Ser LeuLeu H's 370 375
etg tgg tta aca t@t3 #tc caa tee ate gtc
ttc ggc 1200 A n Leu Trp Leu Thr Tyr Tyr Leu.

‘I'le M8l Phe Ser Phe @b5¢ 385 390 395 4P&b .egg

ate ttt eta gca aac aag gaa ggc tte tee tot
1248 Arg Ser Ay Ile Phe Leu Ala Asn Lys Au
Ser Ser Leu Pro 405 410 415 ggt tat ctt tee

héQ aatecigoats te@ct £ abt HoagdmttcgtcOftc 1206 816
Leu Ser Ile Phe Leu Ile Gly Leu Ser Ile Ay
gag agg gtc gtg tea gaa aca 1344 Leu Arg Leu
Ps® Pro Arg Arg Ggs Arg Val Val Seryg3 u Thr
445 aat gaa gag cat gag cag agt cat ttt gag
aaa ttg gat ttg 1392 = ,

ctec gte tee aca aaa tet ctt tet cet cea cct ceca act - 864
Leu Val Ser Thr Lys Ser Leu Ser Pro Pro Pro Pro Thr
280 285

tee tog cce get cte aac tet cac ate att ccc cte acc 912
Ser Ser Pro Ala Leu Asn Ser His Ile Ile Pro Leu Thr

995 300

ttc act tec ate cte ate teg cte cga aaa tec atc cec 960
Phe Thr Ser Ile Leu Ile Ser Leu Arg Lys Ser Ile Pro

310 ) ' 320
cte gge ttt ata cgg ttg att atg gtc aag gga tet gat 1008
Leu Gly Phe Ile Arg Leu Ile Met Val Lys Gly Ser Asp

325 330 - 335

cat gtg acg gag tac gge gtg cac tgg aat ttc tte tic 1056

Pro Glu His Val Thr Glu Tyr Gly Val His Trp Asn Phe Phe Phe

340 345 - 350




"Asn Qu Gu H's Gu Gn Ser H's Phe Gu Arg.Lys Lys
Leu Asp Leu 65/72 450 455 460 att atg gag ttg att gga

- tat age tta gge tgg tgg gea etc tta gga 1440 lle Met :
Qu Leulle Ay Tyr Ser Leu Ay Trp Trp Ala Leu Leu. - -
Gy 465 470 475 480 .:ggc tgg att tgg gcc ggc ggg gag '
gta tee agg cgt tta gcc aac get 1488 . C Ay Trp lle
Trp Ala dy Ay d.u Vval Ser y Arg Leu Ala Asn Al a
485 490 495 cct tat gta g gta gcg.gca tac. aat
ace ace ttt etc etc ggc 1536 Pro Tyr-Val Phe Trp Val

‘achlcacAta Tyg ghsncdihgtdlutcPie keg dgeuatl yeb0Ra50tg Bt 1104

- tac etc etc ctt ace cac att att cca tet ccc ace tet _

Thit ¢euckla Bed Vib&ro Tyt LeauAleVal @lyThle Kirg Proeldd @hPro
Ser Pro Thr Ser Ser G n Thr 515 520 525 tca cca tcg
ate t35% gtg cct ccctt@eotc gac get atgzemt aaa aac -
1632 Ser Pro Ser Ile Leu Val Pro Pro Leu Leu Asp Ala
Met Asn Lys Asn 530 535 540 ggt etc gcg ata ttt ttg -
gcg gcc aac ttg ctt aca gga ctg gtg aat 1680 Ay Leu

- cagzsh;ggg d4t§ g%g tég?gé'ﬁgt%"’“ﬁ% k@él at8latticHtg Lotk Val | 1152_.

Gln Trp Leu Arg Trp Ser Val Leu.Gly Val Ile Ile Ser Leu Leu His

370 375 - 380

~ ‘cag ctg tgg tta aca tat tat ctc caa tcc atc gtc tte tea tte gge - 1200

Gln Leu Trp Leu Thr Tyr Tyr .Leu Gln Ser Ile Val Phe Ser Phe Gly

385 390 3 395 | 400
cgg tca ggt ate ttt cta geca aac aag gaa ggc tic tce tet ctt cet 1248
Arg Ser Gly Ile Phe Leu Ala Asn Lys Glu Gly Phe Ser Ser Leu Pro

405 410 415

ggt tat ctt tcc ata ttt ttg atc gge ttg tct att gga gat cat gtt 1296

.Gly Tyr Leu Ser Ilé Phe Leu Ile Gly Leu Ser Ile Gly Asp His Val

420 425 . 430

tta ageg ctc agt tta cca cca aga aga gag agg gic gtg tca gaa aca 1344

Leu Arg Leu Ser Leu Pro Pro Arg Arg Glu Arg Val Val Ser Glu Thr

435 - 440 445

aat gaa gag cat gag cag agt cat ttt gag aga aaa aaa ttg gat ttg: 1392

Asn Glu Glu His Glu Gln Ser His Phe Glu Arg Lys Lys Leu Asp Leu




gtg ageatg aag aca atg tat geg ccg geg tgg ttg tea atg
'ggg gtg 1728 Val -Ser Mgt Lys Thr Met Tyr Ala Pro Ala
~Trp-Leu Ser Met Q.y Val--565 570 575 tta atg ttg tat. "
.ace ‘ttg aca ate agt tgt gta ggg tgg ate ctg aaa 1776~
“Leu Met .Leu Tyr..Thr Leu Thr Ile Ser Cys Val Ay Trp " .
I'le Leu Lys 580 585.590 t gga egg agg .ate aag ata tag.
1797 Gly Arg Arg Ile Lys_l]le 595 -<210> 14 <211> 598
<212> PRT <213>_Crypt"oco'c@m§$/n%t% ormans ' <400> 14 Met -
Ay Asp Tyr Lys Ser Ala Lys Gu Ala Phe Val Ser Asp =
"AdBOPro 1 5 10 154583y Ala Ser |l ei6hrp Ser Ile:Asn
‘Ala Val Ser Leu Val Ala Leu Ala 20 25 30 Thr Tyr Ala
Leu Trp Ile Ala Leu Ser Pro Tyr Ile Arg His Ay Leu
67/72 35 40 45 | S
att atg gag ttg att gga tat agc tta ggc tgg tgg gea ctc tta gga 1440

Ile Met Glu Leu Ile Gly Tyr Ser Leu Gly Trp Trp Ala Leu Leu Gly -

465 0. . 415 480 .

ggc tgg att tgg geec gge ggg gag gta tcc agg cgt tta gce aac gcf. _1488
Gly Trp Ile Trp Ala Gly Gly Glu Val Ser Arg Arg Leu Ala Asn Ala'hrr-

485 - 490 . 495
cct tat gta ttt tgg gta geg gca tac.aat.acc acc ttt cte ctc gge "1536 o
"Pro Tyr Val Phe Trp.Val‘Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly

500 . 506 510

tac ctc ctc ctt acc cac att att cca tect ccc ace tet tec caa aca 1584

Tyr Leu Leu Leu Thr His Ile Ile Pro Ser Pro Thr Ser Ser Gln Thr

515 : - 520 525

tca cca tcg atc tta gtg cet cee ttg cte gac get atg aat aaa aac 1632
“Ser Pro Ser Ile Leu Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn

530 535 540

get ctc geg ata ttt ttg geg gec aac ttg ctt aca gga ctg gtg aat 1680

Gly Leu Ala Ile Phe Leu Ala Ala Asn Leu Leu Thr Gly Leu Val Asn

545 - 550 555 ' 560




Leu-Asn Asn Tyr Leu Ile.CysVal Leu Pro Leu.Leu Phe Ay . . -
Val. Thr - 50 55 60 1le Phe Ser Thr Ser Pro Leu Val Phe -
“Thr -Ser Phe Leu Ser lle lle 65 70 75-80 Ser Leu Al a
Phe Ile Thr Lys Ser @ n Lys Cys Phe Lys Ser Val - Ser. -85
9095 Ser Pro Gu Lys Pro Lys Gy G@n Trp Leu Asp Gu . =

- Ser Asp Ser Asp .100 105 110 Gudu Pro Ala du Pro--

Ala Ser Ala Ala Ay Ser %22 Val .Ser 115 120125
~Pro -Val Lys Leu Leu Pro SEpe
Ay Ser Leu 130 135 140 Lou Ser Pro Asp Pro Thr Thr

Z/al Al a Phe Ala Ser . -

stSagcPrtE Meg Ber aty dabagceSers Seg 1Qer ttel46a 18R gg:égftﬁo 1728 _

Ala Ser Ay H's Gu Asp Pro Leu Gy Ile Mt dy:Val

Val Ser Leu Asp Val Pro Ser His Ile Asp 180 185 190
‘Ser ‘Lys ‘Val 5869 Ile Ser Pro ¥ab Pro Tyr Leu ABTH Leu

- ValSerAleg Byg The5Mdt7 Qyst 7 a6B¢fc7Ala Arg Sar SkeMete6l yGVal G y

Lys Lys Ser 195 200 205 Arg Ala Thr Lys Ala dn Trp |

Val Lys GQu Lys Gy Arg Leu Pro Phe

tta atg ttg tat acc ttg aca atc agt tgt gta geg tgg‘ata'ctg aaa

1776

Leu Met Leu Tyr Thr Leu Thr Tle Ser Cys Val Gly Trp Ile Leu Lys

58 885 - . 59

- gga cgg agg atc aag ata tégr

Gly Arg Arg Ile Lys Ile

595

<210> 14
<211> 598
<212> PRT

<213> Cryptococcus neoformans

<400> 14

.Met'Gly Asp Tyr Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro

1 b 10 16

Gly Ala Ser Ile Trp Ser Ile Asn Ala Val Ser Leu Val Ala Leu Ala

20 | 25 30

"~ Thr Tyr'Ala Leu.Trp Ile Ala Leu Se: Pro Tyr Ile Arg His Gly Leu

1797




e

210
- Met
Asp

245

Val
“Val
- 280

Ile
_ Ser

315

Met

Val

345

Thr
-Phe

“Ile Leu Il e Ser

215 220 Leu Thr Val
Val ' Ile Cys Ile
A u Val
255 Asp Phe @
Ser ‘Phe Val Phe
Thr Lys Ser

Pro Thr

250
ay
Ser
285

y Thr "Ser.
260 265 270 Ser
Leu Ser Pro Pro Pro Pro Thr

Pro Ser Ser

Pro ‘Al

Tyr Arg Al'la-Hi s Met -Met Leu:
225 230.235 240 Leu Ala Val
Phe Pro Arg Trp Gn dy Lys Cys - d.u
Leu Met - Asp Val

Gly"'
Leu Gy Leu
275 -

a Leu Asn Ser Hi s

Ile Pro Leu Thr 290 2@578/0@2Pro Ser Pro Phe Thr

3265 69/ 72 1le Leu4¥al

Val Lys Ay Ser Asp 325 330 335  Tyr
H s Trp. Asn Phe Phe Phe

Pro Val

Thr Au Tyr Ay Val
350 0 Thr

Leu Ala Leu Val

Leu Arg -Lys Ser

Leu Gy

Ile Pro 305 310

Phe kke Arg Leu Ile

Pro Qu H's
340 -

Leu Ala Val Ay

Lell |A§DA{,'Q1 PP [leQUITEN Cys 3’%@ I%pPJ?@\ELeuCiéh Phe d—l_equzﬁr Ghd T P

Ser

- 38@g

Ile Phe Ser Thr Ser Pro Leu Val Phe Thr Ser

65

Ser Leu Ala Phe Ile Thr Lys Ser Gln Lys Cys

Val Leu @y Val I
55

70

85

e Ser

15

90

Leu Leu H| s 370 375
_ 60- -

Phe Leu Ser Ile Ile
| 80

Phe Lys Ser Val Ser

95

Ser Pro Glu Lys Pro Lys Gly Gin Trp Leu'Asp Glu Ser Asp Ser Asp

© 100 105

Glu Glu Pro Ala Glu Pro Ala Ser Ala Ala Gly

115 120
Pro Val Lys Leu Leu Pro Ser Gln Val Ala Phe

130 135

Leu Ser Pro Asp Pro Thr Thr Ser Pro Met Ser

145 150 155
Ala Ser Gly His Glu Asp Pro Leu Gly Ile Met

165 170

110

Ser Ala Ala Val Ser

125

Ala Ser_Gly Ser Leu.

140

Pro Ser Ser Ser Ser

160

Gly Val Asn Arg Arg

- 175




Ser

Leu

"Phe
Asn.

Tyr
H s

] Arg
du

Leu
Leu

Trp Leu Thr TFyr Tyr .Leu A n Ser Ile Val Phe -

Gy 385390 395 400 Arg Ser Ay Ile Phe Leu -
Lys G u-G.y- Phe Ser Ser:Leu Pro 405 410 415
Leu Ser - Ile Phe Leu Il'e Ay Leu Ser lle Ay

Val 420 425 430 Leu ‘Arg Leu Ser. Leu Pro Pro

du Arg Val Val Ser du Thr 435 440 445 - Asn_
His QuA@n Ser Hs Phe Au Arg Lys Lys Leu ‘
70/ 72 450 455 460 8/eTMet G u Leu Ile Ay Tyr-
Ay Trp Trp Ala Leu Leu Ay 465 470 475 480, .

Ar@SerTidu Lbe G GIA ¥aiSerQlau Ghpl Wal PoeSe AT sAT T Wep

“Ala Asn Al a 485 490 495 Pro Tyr Val Phe Trp Val Ala
"Ala Tyr As; Thr Thr Phe Lgg Leu- Gy 500 509 510 Tyr
Leu Leu Leu Thr His Ile Ile Pro -Ser Pro Thr Ser Ser

@n Thr 515 520 525 Ser Pro Ser Ile Leu Val Pro Pro
Leu Leu Asp Ala Met Asn Lys Asn-530 535 540 Gy Leu

Selﬁsllﬁsl\"aq RRe 16 e PraVALAmD G LeBUArkN eIy s Eys Yot

195 - 200 205

Arg Ala Thr Lys Ala Gln Trp Val Lys Glu Lys Gly Arg Leu Pro Phe .
o210 | 215 220 | |

Leu Thr Val Tyr Arg Ala His Met Met Leu Met Thr Val Ile Cys Ile -

226 230 235 ‘ 240

Leu Ala Val Asp Phe Glu Val Phe Pro Arg Trp Gln Gly Lys Cys Glu
245 2560 ' 255

Asp Phe Gly Thr Ser Leu Met Asp Val Gly'Val Gly Ser Phe Val Phe
260 S 25 270

'.Ser_Leu Gly Leu Val Ser Thr Lys Ser Leu Sef Pro Pro Pro Pro Thr

275 : 280 285

Pro Thr Pro Ser Ser Pro Ala Leu Asn Sér His Ile Ile Pro Leu Thr

- 290 ' 295 300

Pro Ser Pro Phe Thr Ser Ile Leu Ile Ser Leu Arg Lys Ser Ile Pro
305 310 315 S 320




545 550 555 560 ~Vval' Ser Met Lys Thr Met Tyr Ala Pro -
Ala Trp Leu Ser. Met Ay Val 565.570 575 Leu Met ‘Leu '
Tyr Thr Leu Thr:-Ile Ser Cys Val. Gy Trp lle Leu Lys .
580 585 590 71/72-dy Arg Arg Ile Lys Ile 595 <210> - -
15 <211> 35 '<212> DNA ~/' <213> Artificial sequence - -
<220> <223> Descr.iption. -of Artificial Sequence: an .
artificially synthesized priner sequence <400> 15 = :
ggaattcatg tcgactttaa aac@dhgad® agagg 35 :! <210>16.
<211>.34- <212> DNA <213> Artificial sequence o

~ Ile Leu Val Leu Gly Phe 113 Aré Leu Ile Met Val Lys Gly Ser'ASp B

325 330 | 335

- Tyr Pro Glu His Val Thr Glu Tyr Gly Val'His_Trp.Asanhe'Phe Phe

340 ‘ | 345. S 350

: Thr Leu Ala Leu Val Pro”Vél Leu Ala Val Gly Ile Arg Pro Leu Thr: =

355 360 . 365

Gln Trp Leu Arg Trp Ser Val Leu‘Gly Val Ile Ile Ser Leu Leu-His"  ,

370 375 380

Gin Leu Trp Leu Thr Tyr Tyr Leu Gln Ser Ile Val Phe Ser Phe Gly

385 390 395 400

Arg Ser Gly Ile Phe LeulAla Aén'Lys Glu Gly Phe Ser Ser Leu Pro

405 . 40 415

Gly Tyr Leu Ser Ile Phe Leu Ile Gly Leu Ser Ile Gly Asp His Val

420 425 430

Leu Arg Leu Ser Leu Pro Pro Arg Arg Glu Arg Val Val Ser Glu Thr

435 440 445

- Asn Glu Glu His Glu Gln Ser His Phe Glu Arg Lys Lys Leu Asp Leu
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1 <220> <223> Description of Artificial Sequence:an = .-
‘artificially synthesized prlner sequence 7272
<400>-16 gcatcgattt atagcttaat gaatattctt tttct: atac ,

. 34 <210> 17 <211> 60 <212> DNA <213> Saccharonyces s
. cerevisiae <400> 17 atggcaacag t acat cagga gaat at gtcg
-actttaaaac cggatccccg tcgtttaaac 60 <210> 18 <211> 60 -

- <212> DNA n <213> Saccharomyces: cerevi siae <400> 18
‘ttatagctta. atgaatattc ttt?iQ?%faanagaaaacc gaattcgagc
tcgtttaaac 60 o _

450 ' 456 - 460

_113 Met Glu Leu Ile Gly Tyr Ser Leu Gly Trp Trp Ala Leu Leﬁ.Gly :

465 [ Y 480

Gly Trp Ile Trp Ala Gly Gly Glu Val Ser Arngrg Leu Ala Asn Ala
85 90 . 495

Pro Tyr Val Phe Trp Val Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly

500 505 510

Tyr Leu Leu Leu Thr.Hie Ile Ile Pro Ser Pro Thr Ser Ser Gln THr_

51, 520 525

 Ser Pro Ser Ile Leu Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn’

530 535 540

Gly Leu Ala Ile Phe Leu Ala Ala Asn Leu Leu Thr Gly Leu Val Asn

- 545 . 55O 555 | 560

Val Ser Met Lys Thr Met Tyr Ala Pro Ala Trp Leu Ser Met Gly Val
565 570 575

Leu Met LeurTyr Thr Leu Thr Ile Ser Cys Val Gly Trp Ile Leu Lys

58 - 585 590
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Gly Arg Arg Ile Lys Tle

- 595 . -

<210y 15
<211> 35
<212> DNA

<213> Aftificial sequence

220>

' <223>-Description of Artificial Sequence:én artificially’

- synthesized primer sequence

<400> 15

ggaattcatg tcgactttaa aacagagaaa agagg -

<210>. 16

211> 34
<212> DNA

213> Artificial sequence

<220>
{223> Description of Artificial Sequence:an artificially

synthesized primer sequence

35




O

o 72/72
<400> 16

gcatcgattit atagcttaat gaatattétt tttet atac .. -  | 34

210> 17

<211> 60 -

<212> DNA

<213> Saccharomyces cerevisiae

- <400 17

atggcaacag tacatcégga gaatatgtdg actttaaaac;cggatccccg tcgtttaaac 60

<210> 18

<211> 60
<212> DNA

<213> Saccharomyces cerevisiae

<400> 18

ttatagetta atgaatatte tttttctata caagaaaacc gaattcgagc tcgtttaaad 60




