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1 DESCRI PTI.ON -METHOD OF SCREENI NG FOR COVMPOUNDS THAT
~INH'BI'T THE ENZYNMATI C - ACTI VI TY OF GAI1 GENE PRODUCT 5
Techni cal .Field The present jnvention relates to .
- met hods of .screening for ant#.fungal agent.s-having the
activity of inhibiting GPl synthase, which-is involved
in the synthesis of fungal cell walls. 10 Background
Art The present inventors noticed that adhesion to
~host cells is inportantDESERIRHEN to exert their
- pathogenicity, and that adhesion factors involved in

fungal cell - adh t
MERHEOB O SCBPENING KoRGamMPOUNDS rhAt Rtstf 1HE ERZ S maric

gl ycosyl phosph%‘dﬁww‘éﬁp@wm@ﬁmmﬁ)@m on the cell
menbr ane ( Non-Patent Docunent: 1: Hanada K et al., Ml. .

Gen. ‘Genet., 258: 53-59, 1998). 15 Accordingly, the

TechnRaESERE | nventors considered that novel anti fungal

that inhibit the th f
o Theprasea e RISt FIeEtoRHA LS G O oF RIUUPSA Byt haying the
act1v1tg%?§nlﬁlﬁhh G@?E‘}ﬂh?ﬁ@ wHieR & gV @deddn thekyinthdsisng fitpal cell walls.

rocess of transporting proteins anchored with GPI -
(GPl-anchored proteins) to cell walls. Thus, the

_Backéggﬁge,m i nventors started study. 20 Disclosure of the

mvention An objectjv
d eV prgseah thP%FﬁJ&alwtlﬁagW@ga §10€ oggogﬂ ??Ihnv % mqr%ﬂgfgg IfI}Cn%l to exert
their H‘li‘)%bmf:x R EhE Rt édHégioﬁ ﬁd‘f@@ Qiﬁo@eﬂyn flmga] m:ﬂﬂl ddhésiorgare ransported to

e e s R - B! B By o el

membritd (RichiFaten® Dot li@ertra Bapadi Kok al. GFbt. é}whﬁmmj B s;tSérssas 1998).

to fungal cell walls
Accordmgly, th% present inventors onsidered that novel antifungal agents that inhibit the -

synthesis of fungal cell walls and also inhibit the adhesmn of fungal cells to host cells could be

- generated by inhibiting the process of transporting proteins anchored with GPI (GPI-anchored
- proteins) to cell walls. Thus, the present inventors started study. '

Disclosure of the Invention -

'An objective of the present invention is to develop antlfungal 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
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* GPI-anchored proteins to fungal cell walls.

_ In WO 02/04626, the present inventors found the following protems mvolved 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 sequences of SEQ ID NOs: 3
~ and 5; the proteins of Schizosaccharomyces pombe encoded by DNAs comprising the nucleotide

sequence of SEQ ID NO: 7; the proteins of Aspergillus fumigatus encoded by DNAs comprising
the nucleotide sequences of SEQ ID NOs: 9 and 11; and the proteins of Cryptococcus '
neoformans encoded by DNAs comprising the nucleotide sequences of SEQ ID NOs: 12 and 13.
These nucleotide sequences were called GWT1 genes. In addition, the inventors found that
GWT]1 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 to inhibit

the transport of GPI-anchored proteins to cell walls, thus inhibiting the synthesis of fungal cell
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25 I'n WO 02/ 04626, -the present inventors found the
foll owi ng proteins involved in the process. of
transporting GPl-anchored proteins to cell walls: the.
proteins of Saccharonyces c#&revisiae encoded by DNAs

conprising the nucleotide sequence of SEQ I.D NO 1;

~the proteins of Candida albicans encoded by DNAs
conpri sing the nucl eotide. sequences - of SEQ I D NOs: 3

umﬂsand 5; the proteins of Schlzosaccharonyces ponbe

encoded by DNAs conprising the nucl eotide 30 sequence
XPEQ ID NO 7; the proteins of Aspergillusfum gatus

encqded by DNAs conprising the nucleotide sequences

SEQ I{faNCs: 9 and 11; and the proteins of

pt.ecoccus neof ormans encoded by DNAs conpri si ng

| eoti de sequences of SEQ ID NGs: 12 and 13.

C ¥'de sequences were called GMWl genes. In

addltlon the inventors found that

g e'ﬁbe mﬁmt@ISeth@n foung that ther{o\V 1d \genmprodye (é%rpma%ﬂ tpforred to as |
thg b?\ékf‘éffes@h@l%éiziﬁn‘g lGl@N Q@cy‘lﬁ?@by HBRsfeepadnadyl group to

rese rmul & (13a)
GleN-2% mﬁmd@é&wm@ew Bithna Gib. L rinesBtta abd ElOPFa%% Oipin Gem Biol

2000 ﬁ%’é 4@%@@%9@@&@&% B‘ib&]ﬁh'BMﬂ:lyls Acta 1999 Oonl8j bi3si (A): 327-40).

nthesi s of funga

The inyevient L s ihat ‘EHEIFRPUP:%%\{ hafén&ém}'f&@??@ % 58 pEll walls could be

found(ﬂgr%f‘éeﬁﬁ U8 congfophdlat iBhids this @Nitypael tinéomybletsd titeepresent
ivity of synthesizing AcN (acyl)Pl by transferring

inventigp. acyl group to 5 G@cNPl in the GPl biosynthesis
- pat;?a@ﬁcaﬂl Kl Ble presertfiimeatibh proafuds [ Hiad §4] adescriBed belGvem

3 sers” i@%@ﬁ&g’%ﬂg’ﬁg@‘{ 3535 Slgsfhipgsl ATYE whecein e

methdd0oRHrRESths QR §bﬂed that conpounds inhibiti ng the
synt hesi s _of al, cell walls ‘ﬁ?

QR T Y e e %wdeﬂgﬁf ey T genes
(2) @B cliltS1dPERYBPednd he present invention. .

(3) selecting the test sample that decreases GleN-(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-(acyD)PI” refers to glucosaminyl-acylphosphatidylinositol in which an acyl group_ _

”15 linked with the inositol of glucosaminyl-phosphatidylinositol (GlcN-PI) in the GPI

biosynthesis pathway (Fig. 1; Kinoshita and Inoue, Curr Opin Chem Biol 2000 Dec, 4(6) 632- 8
Ferguson et al., Biochim Biophys Acta 1999 Oct 8; 1455(2-3): 327-40).
' [2] The method of [1], wherein the GWT]1 gene is any one of the following:

(a) a DNA encoding a protem 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 IDNO: 2,4, 6, 8,

" 10, or 14, wherein one or more amino acids have been added, deleted, substituted, and/or

inserted. _
The term “stringent conditions” means, for example, hybridization in 4x SSC at 65°C
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10 Specifically, the present invention provides [I] to
[4] as described below - [11 A nethod of screening for
a conmpound havi-ng an antifungal activity, wherein the.
nmet hod conpri ses the steps og (1) contacting a test -
sanple wth ‘an _over expr essed protein encoded by the.
GM | gene; (2) detecting GcN (acyl)Pl; and 15 (3)
sel ecting the test sanple that decreases

_ follovﬁddﬁl-\@&shmg)vﬁth 0.Th8SC@ANBHC fremee hotrer Altemativejsraringent conditions |
ed.in t Il
e SR oGR8y s

may bedabridiattiorsihderfea ekl selsiion(T8YOREY pi&S gdhrd.> heuts, fohlowed by |
wasm}n%%%ﬁﬁil%?ﬁ')sgg) 8§%%’ﬁ§&%ﬂé'£¥r 8 L RAHS @) 38888, 0.05% SDS at 25°C

refe _
for 15ghinnites aanidr(p) 0. éxﬁlsﬁﬁé%SDS@yﬁﬁ) Yokr @ minwesahi ch- an acyl .
- 9rgyp« 1%&-11{ ?oﬂxp%r[%gaﬂ"ﬂnéﬁo A sbﬁkﬁ:ﬁbé 2l with one or more amino acids

al ucos at | i nosi

- N- Pl )
have Iuﬁeogiyldqd; dglp‘@dmxbﬁmgyd( q:qdéor qseﬂgqi’h@gmeg)éep@fﬁgi liyﬂ@grgodsqfnown to

those %&h&d IOQ (s B;?ggé] aﬁ%gtf?l%gtgg@%g@ﬁgmﬁ(smﬁcﬁuﬁoﬂnﬁbh E.F,

~ and ManbisoT. 3}98@2%4@199111&[0;_19@5& iﬁ«éb%@%Mﬂplﬂl Colddipging Haker

f _
Labor%%% d@ﬁg ng‘nggr fgtﬁ%loﬁ 'N?(())Or(rip Shgl? E‘léu@%tiﬁgy\gaﬁﬂalsd (ﬁ:)cuﬂndﬂ}iﬁlly There is no
1

e glgtaﬁyl aplong s atek;)es@te S o’?em retains the
actw@pdmfalnﬂeﬁ'glf‘ alﬁeacglpgjoﬁﬁ’ id_ GE:NSPH U eTHeSuaibeSEHQnhibo MEXds o bSmutated is

ridizin

typicabiua e @?ﬁ@abﬁh@nﬁ& s&&pfiargoreaﬁégﬁ‘gg thyee %Df&iﬁe 1810

" Limitakion 3n tBs posfiondf tHelmuthRd a@iind Acitls) e Tongtas iegeotein retains the activity

condj ti ons and (d) a DNA encoding a protein
describgdBPEYSi ng t he ami no aci d sequence of SEQ ID NO 2, 4

g The grofiélnsl&hd ;ﬁrbteirﬂmuwh&rpeeﬁarmmny thaab(areaiesmbeddlyﬂﬂdlzaﬁon
ave

 technjguespqray y g\(rjeeﬁgh ggrlng o%?r '(for e}kc)asz%lf)lié uéog}j br Her %0% or higher, 80% or

higher, 90% or higher, or 95% or higher homology) to proteins consisting of the amino acid
sequence of SEQ ID NO: 2, 4, 6, 8, 10, or 14 at the amino acid level. The amino acid sequence

“homology can be determined using a BLASTx program (at the amino acid level; Altschul ef al, J.

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 7
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 Gapped BLAST program, the amino acid sequences can be analyzed by the method
described by Altschul et al. (Nucleic. Acids. Res. 25:3389-3402, 1997).  When the BLAST and

o Gapped BLAST programs are used, the default parameter values for each program are used.
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Specific procedures for these analyses are known in the art (http://www.ncbi.nlm.nih.gov).

[3] The method of claim 1 or 2, wherein the step of detecting the acylated GPI is
thm—layer chromatography. _

[4] The method of any one of [1] to [3], wherein the method further comprises a step 4,
of determining whether the selected test sample inhibits the process of transporting a ' '
GPl-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. o
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~The term "stringent conditions" neans, for exanple,
hybri di zation in 4x SSC at 65 C 3 followed by washi.ng
with 0.1x- SSC at ‘65'C for hour. Alternatively,
stringent conditions refer go hybri di zation in 4x SSC
- with 50% formanm de at 420C. Ot her acceptabl e
- conditions nay be hybridization in PerfectHyb T™M
“solution (TOYOBO at 65' C for 2.5 hours, followed by B
vvaMattrcgls Yartpregeting M%@m@n@@ﬁa&b@eﬂpd&@@eﬁeammngﬁéansacylatwn -

 scuffL A Bdhe e fpEifon e BRSPS £ °50%C Tor 20

m nutes. The "protein conprising an am no acid

1. Meﬁg@g‘g&‘i’gedaﬂflé@%\ﬁ 1 3RRe;QF nMore amino acids have: been

stltuted and/ or inserted" ca

pr EUE bgrogin tﬁellrhlaﬂdgi fromwrfungal mm@lesﬁ@th@d’f?ﬁﬁ’fthé t of S.
cerevx?{g%h%fc%zc%am%bebx Cﬁtbﬁ%fﬁﬁ' bEEt %f 968 Fhote preferablgf S

r 00k, J Mani at i s 1
cerevivkok e c TherarGaesiating: achvitapey B¢ é?‘?mmﬁ@l gy usipg P&‘,ﬁl?ﬁr?ijgmembme

| ) fract13’1‘?(§1pé?:'ilg 1P aﬁ&ﬁﬁhﬁsﬁféﬁ Gk Gramiic! I@ﬂoﬁ@d’tﬁﬁ& caf\¥fe readilf theasured by

ns ca

* introdupme eI Bt B qm@gaé’ﬁ‘i%éile%%to%%%' b £, Bednbie a3 into

fungaPSeils 99 Gvas b8 thegWti IIB}EteBi Ot Bi§proBécird Sant BeSspedititdllyi degcribed
of transferr.i ng an ac group to A cN-PL The nunber of

using §nfarevigies. @8 flloWse nutated is typically 30 or |ess,
preferabl y tenor less, and nore preferably three or
limtation on the position of the

- | ess. g |sn§_
-(1)111%@%1@30 Wediggae as long as the protein retains
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t hTh@@W’Fliféhe chf b@ PEpatddesy @H@k@ oul RERpshigefingal AN as templates,

rotejn ant é%@geusﬁéq €Sﬁ§3}e’ﬁﬂ¢gﬁr%hg%fboél 12, or 13.

and PW‘Bﬁ desigasd bas
(f The eRTD b@reﬁﬂ%ﬁzﬁsnﬁﬂ par&(DBS! iserting e apprépdate promotor and

eomiggidh Bichas & AT RILHeiTRler S e ot e s SRR g (Tanec

et al.,INBINCell Biol4,16: 83031431301990% iafotthematti-cloniagisite bEaeéxpraision vector

N R TN T T —

vectoAl 1Ss edrubisiab célls, of Jor 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.
25

Manual attached to YEAST MAKER™ Yeast Transformation System (Clontech).

- GWTI1- overexpressing strain and empty vector-introduced strain can be obtained by culturing
the cells in SD(ura-) medium at 30°C for two days. -

Fungal strains to which the GWT]1 gene is introduced are preferably deficient strams _
lacking their native GWTI gene. = S. cerevisiae GWT 1_ 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

~atemplate, 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 resulting 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 his- medium when the marker is his5.
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Mol . Bi ol . 215: 403- 410, 1990). This programis based on
~the.BLAST al gorithmof Karlin and Altschul (Proc.

Natl. Acad. Sci. USA 87:2264.2268, 1990; Proc. Natl.

Acad. Sci. USA" 90:5873-587751993). Wien the anino

aci d ‘sequences are analyzed usi ng BLASTX, - paraneters

of, for exanple, score= 50 and wordl ength= 3 are used.

Al ternati vel y, when using 25 the Gapped BLAST program '
t hBxpmishm weiods asgeon modogtmmeetaﬁ@ﬁ gz &mepy othprthap Shesgevisiae

L

and sqshogxdansthadsefoum@dumeﬂeerear@ra; P&aa} efradt éfpasualr’/lu &7%?02 1996, for CI |
albzcﬁ?%?&@gsﬁgf%os hﬁl\/f'ﬁ)eﬁd SHC‘CIP &6l flefhods B3RS RR g Qhese RRSSrs; Punt PJ

S are own - int

et al., (FENIp: 561 Winl 26 BBSErfmﬁuﬁrmwms exXpEpsighEeGien g/ dfand pughypnd
metholis P4 é%rr cﬁﬁﬁ{gﬁh&e%&oﬁt %ﬁon&@%ﬁ@ﬂdl ngEMSEIVﬁ@r}szl@l Qﬁtteﬁ’m 41-45,

ayer chronatograp 4] t hod of
- 2000, é‘eryC dﬁzefommpq qxpp@sr{og]vectgh@l%\g % Bl dnlgghg& ko gytroducing these

vectolONPri ses a step 4, of ~determ ni ng whet her the
sel ected. t est sanple inhibjts the process

t r Medhods forpgensringe UgisRisERIOa ObFofiBlcAns g éeffca%%rn Fg Waetal,
Geneth@llli’:‘l nheidreroddne test sanple inhibits the expression
a GPl-anchored protein on a fiangal cell surface
or whet her the test sanple inhibits the 35

(2) MBtholls foPpRpin®ik @6 nfenfbii@ fracion Met hods for pr eparing
: rm nin

G\ 1 t f d |
tr §rf§go{ry§s]zc§|t qrégﬁ t(h%rl(nlcg %}eﬁ%j[olog?ene %.ée lﬁﬁt yeed a{enc\g%q,}fqdovy]mle sha.kmg in

an app’a‘bﬁneﬂb FRURSE dudledsBD ural) hdiiﬁﬂ Rediuni, at axpﬁmqman@teﬁﬁﬂature for
15

. examlﬁﬁ%’ﬂir&ane & z}lg%l?t eIE &%p %ggdc{]e t}%ﬁ? g‘{pvgthg ase. After

being Washddi wADTM Suffep Qi’o'ﬁ)mM Z\ns-ﬁ-lﬂh(glaﬂlﬁs and @ nEM Mg@fzg),rﬂmﬁmgal cells are
sune B TR SRR SL RN S SIS LBV R S
(Comﬁl&fﬁﬂﬂ@he) 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. | R
- The _sa:mples are centrifuged, for example, at 1000 g for five minutes, to precipitate glass
beads and fungal cells which are not disrupted. . The resulting Supematant 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 componerits which are not suspended. - The supernatant is
then centrifuged, for example, 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 fungal cells other than S. cerevisiae 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 er al., J. Bacteriol., 180: 282-289, 1998, for C. dlbicans; Mouyna I et al., J. Biol.

Chem., 275: 14882-14889, 2000, forA. fumigatus; and Thompson JR et al., . Bacteriol., 181:

444-453, 1999, for C. neoformans.
Alternatively, GWT]1 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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: fractlon dlrectly or after purlflcatlon The

_transacyl ation activity can be readily neasured by ,
i ntroducing a DNA of the nucleotlde sequence of SEQ I D .
NO 1, 3, 5 7, 9,11, 12, of 13 into 10 fungal cells
to'overexpress the'CNWl proteln. Thi s procedure can be
specifically described using S. cerevisiae, as
follows: (1) Introduction of the GAT | gene The GAT1
geéhenanarhmalinneqstls aw usgd.caneybiage Gegtioncrn bs nar@axeldlbagasemng

: GWT@%% g ei L %Qﬁerex%ésﬁ&gv&&dr%ﬁﬁngﬁé ICWe qar&ﬁ%g iffodhcing the
nucl eot | sequence 11,
vecton to memypiian yolls; @drthen R@ﬁé@& perihpmther de$6§1bsfii E’p%qt@ aRepo et al, I.

Biol. Cﬂéﬁrtzlyglgl_g@@ zgp@ggqprl ate pronotor and term nator, such
GAPDH pronoter and a GAPDH term nator deri ved

fra\%e@wﬁeﬂpeéhrwa agpergprang /BRctiangan bppgpared fy: preparing

GWﬁ%Qﬁfeﬁﬁﬁé”msé& s (shéd & $H e hking Gl HB.BlhIBGm% &@raakioARit, for example,
that functions in cereyi SI ae,

&gl‘ eSSI on_vect ar
BAC aguipyams Eémssfl%aﬁqnhgnw#@gwdgtéﬁeuw Bechlls to carry out
the m@%@ﬂ ﬁé&h@éﬂ i%%kb@:ﬁit@ bt aIST. BRI e, DF6€R41-35002001.0r

%ﬁ[ﬁ G% Fsd‘ls@g :é‘g)lﬂ,ﬁrg{ggwlag ggpgggggedvg{} msertug]gaél\?&]lgl It an E. coli - ..

expre@s?lér[ ator el ypeilererie iReeandRE) intRdiciny &e v@Btor into E. coli cells
priate tenperature, for exanple, at -30'C. The _

Su"hafsl I cells are harvested at the late |ogarithmic
~ . ogrowt h phase. After washing, GMI expression plasm ds
i.ntroduced 0 cer V|S|ae cells, for .exanple,
2. Me@%f’%tsﬁcgqr eﬁ?%%@f‘%ﬁ@ W The Iithium acetate o
nmeThe transacyl et rebeibnito GH eat bedsedal uthe ahethdd desbriisbdtio Costello

S and OYGSY. HAKKETI Y6351 2T A0S ot o0, SUSLETLEr A Rlot nc

" Doeriug@iocheim tir @€99)d0s25-82n Erxmpiles abpetifie dielyods ate illnstraged below,
* nowel S AP Gk R et o 10l e v

geneméuqmsmﬂmnmbd)asﬁdfawsr ent strains |acking their native .

G‘Aﬂ% E’Wﬁ%gﬁr&yng&u gh&h%%% %mgg rqre%%gfebﬂ}laﬁpébl)‘; £LleSnbEAR fraction |

- 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-GIcNAc 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 mmutes) | ' :
Then, a GlcN-(acyl)PI precursor (for example UDP-GlcNAc or Acyl Coenzyme A, and |

* preferably UDP-[**C]GIcNAc) 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
GlcN-(acyl)PI generated in the reaction. A developing solvent for TLC can be selected

.- appropriately, and may be, for example, CHCl3/CH3OH/H,0 (65:25:4), CHCL:/CH:OH/I M

NH4OH (10:10:3), or CHCls/pyridine/HCOOH (35:30:7), and preferably HCl:/CH;OH/1 M
NH4OH (10:10:3). - The isolated GleN-(acyl)PI is quantified by a met_hod that accords with the
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label Bﬁqdr c W labeled wish amisoinsedhe iokad GigNs

PCR anplification is carried out using a marker:gene,
preferably S. ponbe his5 gene, as a tenplate, and
pri mers designed to obtain PCR products which conprise -
3 0 bp, or nore preferably 40 bp or nore of. the GAI
gene sequence (for exanple, the sequence of SEQ ID
NO' 1) to be deleted. The resulting PCR products are

rified, and then introduced into fun 35 cells. =

&pﬂéﬂ ip guantified based on 1ts

radio@#RIPPr i ate to the marker gene, for exanple, by

culturing the cells in his- nediumwhen the marker is

hi Sshens regyced amougto \ﬁéleNoﬁa@fIH’dds perdecadrin thsauesenemof a test

corﬁpBEﬁd"' Qdstedt Qbm‘bldﬁkgilﬁ detehBmed h%bn%)ri?s% rtl?é’é.c%'vﬁ? o?fnﬁlbltmg transacylatlon
scri bed | garashi et al Nat ure 3530

by G %@Pmt@é‘ﬁ S. ponbe expressi on ‘vect or pel , and such

ang wgtshade HeMd fobhPHYS iR GcENS dﬁﬁﬁl%ftt‘hg tRhshcHlalibn al described

© Yeast 77-1702, 1996, for I cans
abovey k%?sfs@gquﬁhﬂle;@e% faﬁtefgmet@me% %fe}leﬁ it laﬁ&ﬂﬁsféhﬂrmagw gf transporting

GPI- dnﬁhdr@dj fﬁﬁb fo vECHaNs wheart it Rdhibiss t‘ﬁt: eﬂﬂ)ressmg-:efﬂ@PI—anchored

protefigy llifngaﬁ'& e R P bt show

that thearedt @mpledfiidd biihe @PocEssasf tﬁhsporﬂﬁ@\@PNhﬁ‘dk@fHdQJmtek@fté fungal cell
s e S Bl LSO SRS P LB St
growthietiew the. satupiclio d préroising eapdidite Sord@fantifidmighl Apehtai ns of C. L

RN AT TN —

 the surfaee lagerd nﬁﬁmgﬁ]rcmﬂtwms Q) taseﬁmgﬂsjensfmuhmtenesm ahintabecls; or (4)

ar oduced are u tu
obseri? Mg 23 Bl b BBl SCuRl o 0 Geo Cope G BE e et whether
a test sa;mpin Irﬂqdmsdhc patesstod upmpartinge(}PD‘-mchdﬁzd @mﬂmpb to 2dpdl.cell walls or
I Ly sted n_tihe dl e
b e Ao TR Rl Rl ARG RS i o 7w
b uMeﬁTode 0] tnM)'Eu‘e: sndiBkd (pW O 05D4GE6 aﬂd Mdcifeallpjllustréved in the

ExamEféanlhy ﬁs.l]é theFhé&thods 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 fungal cells.

Conventional methods for measuring antifungal activity can also be used to determine
whether a test sample inhibits fungal growth (National 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 Agwtl strain (A), and
GWTI gene-introduced Agwtl strain (A/G).

~ Fig. 3 is a photograph showing the results of determining the GPI acylation inhibitory
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suspended in an adequate anDunt (for exanple 2 n1) of _;
TM buffer + protease inhibitor (Conplete TM ; Roche).

‘An. adequate amount (for exanple, 1.5 m) of glass

. beads is-added to the suspension. The sanples are
vortexed and placed on ice, and these procedures are
repeated (for 20 exanple, ten cycles of vortexing for
30 seconds and placing on.ice for 30 seconds) to

activigieselulp{4-bitylhgarylisgquinolimhends anpl es are centri f uged,

el %ggliﬁﬂ@ylzgﬁewﬁ&ﬁfd%zﬂhg*-aswte G g

_systemot Infiv? 030 é 6, THhéch Esnlpses g @)

rg6ae, dhgse two compounds are listed in |
TablelT, ﬁﬂc‘?ﬁ@sﬁﬁ@éﬁ ﬁ%xaﬁ@;@é Be Enci 1@@%ot BetfRALrifuged, to

DTECI |tate nbr ane rac Ion conprisin

or &#hdlis a photograph skawins Misrrasiisof determining th@%Pé sefgion inhibitofy "
activigbs dN9994.91 -ﬁé%glul%gly%é’tﬁ&l?ﬁwnﬂdf)pﬂ)ﬁﬂw ﬁféthylé%@tamﬁde and

Irtate

5-bubr bppranalylaey BERYR ot TR detksian SYsem.  In WO 02104626,

whicleHigeTR4e8 thedb Wi ne,chEs%rtw@ REmPbsrd Bst&EROMSIe 1) ase described in
Exam,p%? ent V\/nl c re not suspended. The supernat ant is .

f%PefésY%m at 13 000 g for 20
m nut es, and the resulting precipitate is resuspended

pr opr ssay buffer to obtain a nenbrane
M%&MMCH ons fromfungal cells

ot pRfeid baBwSthe @ﬁdseml ifvehEiof aill Be spucEalle ded&ﬁb&d‘lﬁsmg Examples, but it -

: ods as d crl . Yoko-o et aL, Eur. 3J. _
lsmtgﬁ?g%ﬁ‘e‘?‘ﬁmﬁ% 9Athf for S. ponbe; Sentandr_eu

Met al., J. Bacterlol , 180 282-289, 1998, for C. .
al.bi

T T iy LU K ET‘fh%Wﬂs on IR et
(1) Prajna,ratﬂon HaEWai e&k)ress1dl8ﬂ¢asnufﬂ44 453, 1999, for C :

"o 1 08 Sk GIR Le FpAE N ety
msertl_rgld GAPB@bproamtmnﬁalea]?DHebﬂnanaton botttdeciebd SpmapIiI B (Tanaka ef al.,
Mol. ﬁ@k‘g léb S$3g(§ﬁ3x\g e@gﬁ?m' ' a% e%l!)%?gr ﬁesgf?ﬁ%%f‘a; and replacing the
multi-cloning site with that of pUC18. Furthermore to facilitate the insertion of the GWT1
gene, YEpSSZGAPIIClaIASal vector was prepared by subst1mtmg the Clal site for the SalI site in
the mu.ltl 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 52GAPIIC1aIASa1 vector to prepare the GWTI

overexpression plasmid.

(2) Preparation of S. cerevisiae GWT1 gene-deficient strain Agwtl
A his5 cassette comprising GWT1 sequences at both ends was amplified by PCR using

‘the S. pombe his5 gene (Longtine MS e 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 harvested, 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 gene-deficient strain Agwtl.

(3) Preparation of GWT1-expressing cells
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GM1 into, for exanple, :an overexpreSS|on vector'
- conprising CNN promotor; introducing the ~vector into
.mammal i an cells; and then carrylng out the nmethod .
descri bed:i n Petaj a- Repo et 3 Bi ol . Chem- 276:
- 4416- 23, 2001. 5 When insect ceIIs are used a
'nenbrane fraction can be prepared by preparing
GW'1- expressing insect cells (such as Sf9 cells) using

a KBalsbbihc Agstbstprie wsteomltiarad, wiitersheldagrit ggast BAC- TO- BAC
extra&?%ﬁéa@%ﬁigéé’ ?g}ﬁf‘&é ?’?T:‘D ﬁe?/?ﬁ%{u %@06€ nvirhd ﬁé@% @deé‘s fat. %&%ﬁﬂ the late

logaritivaiererowidt phase and tm:rbwash@ﬁe e @cp@essmn plapid fop W11 was introduced
to the%ﬂl E‘H‘&lﬁl g‘lmﬁ’y e %nng‘%étaﬁrrﬁétﬁb@ PENSPRIRKERE §dadpY '

expreSS|on vect or, _
Trans{qua@svaﬁwt@n (E@ﬁ@ctl)?fu éeml stegitoereprIsping depfe Wiy geme Was o

' _'obtalﬁ’eﬁ%cﬁ'ulﬂlﬂﬁé)th% ceHQin' fme&ﬂ&hat 38°d ¥ dags. |\/Et h ods

for "deternining transacyl ation activity The
transacyl ation reaction to GPl can be detected by the _
4) p%'%ﬁg%(gﬁﬁ&ﬁ blagdahdtiggostel lo 15 and Ol ean, J. Biol.
em . (1992) 267: 8599-8603, or the nethod descr | bed
i n YAildstype %ﬁ’i@’”’%@’f’qﬂhéhe EWsEhgsne-dsfi icieniggjn Agwt!, and the strain

.Agwt? ﬁﬁ@&mml Ner&&@é‘dsfoh‘f)lﬁﬁ‘%i@ﬁﬂ§ 1rﬁ1:§)§}1¢éd| \Mﬁ'% eadheltured in 100
Y eriment a i 1ions oW ar e
ml Ofsfff’é? Bedivpy vl\%ﬁ?q 28 ek BABRYFSRY 1 HE TIFIE |ogfemic rowth phase

- (ODgdgEQduTY S The auesﬂe wedd wh el G TNIRHEMNEH0 EPIEPHOUUSH 7.5) and 2

oM VeCEE g ﬂe%ﬁ%p%h%%% 2l ket Brefrstinti oo o B ar

CompMteTb(Ruché) /128341) ¢ ol el lds® beadb wiab eddedanphid ﬁsp@smn The

.'mxtua%%ggfﬁeg(?e@’qu;baSﬁeﬂngF,tag&M f,)eEJ Iog\}ceed‘pragﬁ ﬁeé:onds ynﬁlesé procedures
' were epasediehititesed dishipt (Hecbkgal cellsot Mas celbhormbgimate wastttanaferred into a

“new nlml;kow Z% a?talﬁﬂp :gnm?%%g ﬁov]e neiﬂlgtglgmrﬁg ]lqétg Se glass%eads and

undisappedrfaggab eells. nKéad sspegzaatant maltnansﬁﬁinei ol axivthieetubs, and centrifuged at 13

- 000g %tr}gtga}: ?@F@rtnga %]E | tg}: mem e £ acﬁ{)ﬁ c&%{:rlsmg organelles (total

- membrane fraction). The resultmg 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-phosphatidylinositol (GlcNAc-PI) is deacetylated to generate
glucosaminyl-phosphatidylinositol (GlcN-PI}), 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 transacylation reaction using the method
described below. _ .
The membrane fraction preparation (300 pug protein) was diluted with a buffer

. consisting of 50 mM Tris-HCI (pH7.5), 2 mM MgCl,, 2 mM MnCl,, 1 mM ATP, I 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 pl for use as a reaction solution. After incubating the

solution at 24°C for 15 minutes, 15 pCi UDP-[*C]GlcNAc was added to the tube 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 (GleN-(acyD)PI), non-acylated GPI (GleN-PI),




25 exanpl e, ‘at 24' C for 15 m nut es). Then, a

G cN- (acyl )Pl precursor: (for exanple, UDP-Q cNAc or

Acyl - Coenzynme A, and prefergbly UDP-[14 Cl deNAc) -
- label ed . with an-appropriate bel , preferably with an
isotope,.is -added to the m xture. The resulting

mxture is finther incubated for an appropriate period

(for exanple, for one hour at 24'C). A 1:2 mixture of -

and GPH i wast neithert degitid rios deatylatid (G1eMhbeRvere espag@ed byl thin-layer

B Y T AL T

autorgoliegiamilys are di ssolved in an appropriate sol vent,

P &L &LARNY ad ol ?@% 2 %59) Sl‘,{l- ylagerld%ﬂ%e?s%oft getéﬁb@m the GWT1

th|nla ef chroma ; such
gene-gefafiant amuy (Zp@ 1) twhilesbivas éetﬂ@ - thewyid)tate syaimsr dthedppifor

. -acylatrg@ I%}gé . egtalsg Retetred %&’@%W‘T@ r%ﬁé-i’rﬁfbﬁuééﬁ%&&sﬁ%ﬂ BBwing that this

exa

Sain Y SO DHECHAREOR iz, TfesocHOEs Mo habig algupiin s an

. / HCOOH (35:30:7 d
s B FORR B 11 PCC0% (05 200,
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TN N 140H( 10; 10: 3) E |
is Ehgﬂwe@eém%éwjtmugggstéhﬁé g infeasitngt the SRR hercRey latad

GlcN—i‘gtg’?)g‘? s t8ildad P BisAppehRRPlenbS®hp oW!@HaJ@é’ﬁﬂe%@th &f Lﬁ!iﬁbmng the

: thelsolated A cN(ac i fi
B actmwafsféa Efrl geRe ProdHelF Bauesent iR sy vé@ﬁ%aaﬁis%ﬂa% éﬁ%ﬁ?ﬁ? agivity.
* AccordirizlV, Camybiddk intSbhiRhg @m-ce%eymahd D&ivity 858 TORT Pher frB8ict, as well as

ound t he te t .Co eterm ned tq conp :
Comp@lﬁgfo s atibiting ;sheo‘iﬁm Bf%ﬂﬁa oeH AYra R AF e ‘E&P@Hﬁeﬂsm’ of
GlcNQﬁ@ﬂmg%Otsesirﬁgﬂmg@frpl e found to conprise the activity . -

i'nhibiting transacyl ation as described above, is
preferably further tested to determ ne whether it

- (6) Sdrésﬁirtg ﬁsc&ﬁ]@oxmﬂ@ﬂﬁsmnﬁt dcympisporting GPl - anchor ed

D R ook bR o6 a6 b A el R e n 9

to meﬁsm&é e Astivigl oﬁ&hﬁbh@g GH] acyihiitn.t STHes gtﬁhpcgmdmbﬁe debdribiell én Example

B2, Egca?rﬁfﬂe %%)ulExamp e %\% and Example B85 in WO 02/04626, which discloses the

GWT1 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 -isoqujnolylmethyl)phenyl)-2-propyny1)acetamide
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10 that the test sanple inhibits the process of
transporting GPl-anchored proteins to fungal cell -
wal | s, inhibits the expressign of GPl-anchored. . = .
proteins.on fungal' cell surfaces, or inhibits fungal
grow h, then the sanple is a prom sing candidate for
an antifungal agent. Methods that (1) use reporter
enzymes; (2) use antibodies that react to

ygoproteins on the surface |ayers of fungal cel

Ns; (3) test fungal cells for adhesiveness to -
“cells; or (4) 15 observe fungal cells under a
i croscope or electron mcroscope can be used to
ther a test sanple inhibits the process of
transg ing @GPl -anchored proteins to fungal cel

wal I's or b t he expression of GPl-anchored
proteins on fungal cell surfaces. Methods (1) to (4)
are encl osed i n"WD 02/ 04626, and’ speC|f|caIIy

- The Cbmmmdr@lserébeidrinﬁh@nplﬁ&ﬁpl es. By using the nethods of
' SR test sanple
N‘“‘(S“l@ HOat BB bR APkLARnice oot Darp

ansporting GPI-anchored proteins to-fungal cel
s or to inhibit the expression of GPl-anchored .
Nelns on fungal cell surfaces. Further, a test
can be deternined to effect the process of
1rt|ng GPl -anchored proteins to cell walls, when-
bitiomN.by the test sanple is inpaired or
disappears whenlla protein encoded by a DNA of the-
pr esent inventi@n i s overexpressed in fungaf cells. 25

Cbnventl naI asur activity

The Ce%lﬁo‘ﬁ}dé% gi&@f & l?f@uuvarfpg{ﬂﬁﬂv Bﬁf’tf&it sanple
|b|tsf|rrgal growth (National Committee for _
i cal Laboratory Standards. 1992. Reference net hod

‘gt h dilution antifungal susceptibility testi ng

sts. Proposed standard M7-P. Nati ona
ee for dinical Laboratory Standards, -
"Pa.). 30 Brief Descri ptlon of the Dravvl ngs

The assay results are shown in Figs. 3 and 4.  Of the compounds listed in Téble lin

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 intensity of

‘acylated GPI. The spot intensity of the compound described in Example B73, with IC50 of 50

ug/ml, was not observed to decrease. _
These results indicated that compounds inhibiting the enzymatic. act1v1ty of GWT1 gene

products can be screened by using the assay system for GPI acylanon

Industrial Applicability

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 transacylation

activity.
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6, 8 {d’] L wvention Herein .below, the present invention wll-
2 9%

13

- Fig. 1 shows the GPlI biosynthesis pathway. Fig. 2 is-a
phot ograph showi ng the results of .determ ning GPI
acyl ation in nembrane fractji {pns: prepared from:.

w I d-type strain (W), GAM1 gene-disrupted Agwtl
~strain (A), and 35 GWMI gene-introduced Agw | strain -
(AQ. Fig. 3 is a photograph show ng the results of:
determ ni.ng the GPI acyl ation inhibitory activities of
1- (4- butyl benzyl )i soqui nol #@MAd N (3 - (4- (I |
-1 soqui nol yhnet hyl ) phenyl ) - 2- propynyl )acetaniide in

t he agyl ated G P detection system,  In WO 02/04626,
L Apmethed of sepepdngsior geompgandayiig anﬁ@&l@n@a}oa%%aﬂw&én ghegnethod

comphls@ttg@lstb%goﬂabl e 1, and descri bed |n Exanple B2 and-
ctlvel -5 Fig IS a.photogr

- shZE&p atasﬁrgg 5@3&@ Iop1 é%@V?FF’FHrﬁﬁe‘i Rroteipencoded E{? H&QWTI gene;
lni(Q)bietdgﬁ?igGﬂt(] tPP%m@f i e | acet ami de
i) leBiad zesﬂm%@s&%ﬂ%ﬂ? SRR T the

acyI ated G P det ectl on system | nW0O02/ 04626, which

ExeaijIeNB&ﬁccrcEﬁgaeptdtdﬁ eympA finBetetaniihel acill 6equegdd SAHEEQID NO: 2, 4,

cifically described using Exanples, but it is _
no{b)taDNA conpsitingehi mmldmﬂagﬁuemdﬁcﬁﬁ@ﬁibﬂ@l 3%,7,9,11,12,0r
[Exanpl e 1] Preparation of nenbrane fraction .
expressing GM1 protein (1) Preparation of GAT1 :
ex () ed3W Ahypiidizingdo TreeDN Acbopriting teeaprobside gequands. of SEQ ID NO:

- r §V4i;S 2 [ s prepared by

L 3’5€§Sg’ lf !}]%%glé&gﬁ% %ﬁ%%%ornﬁlgﬁgs {9GAPDH t er ni nat or, _
bofd ad@ﬂA\ﬂﬂcbd‘imgﬂrpm{ﬂih cOmpiisingitm aptinahgid sequence of SEQ ID NO 2,4,

6 8, 10, or 14, wherem one or more amino amds have been added, deletcd substituted, and/or

inserted,

3. The method of claim 1 or 2, wherein the step of detecting the acylated GPI is thin-layer

| 'chromatography

4. The method of any one of claims 1 to 3, wherein the méthbd further comprises a step 4, of
determmmg whether the selected test sample inhibits the process of transporting a GPI- anchored o
proteinto 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. -




Mol .. Cell Biol., 10: 4303-4313, 1990), into the-
‘multi-cloning site of YEp352; and repl aci ng the 20
nulti-cloning site with that of pUCL8. Furthernnre ‘tq
. facilitate the insertion of the GMI. gene, : e
- YEp352GAPI | Cl al ASal vector was prepared by
substituting the Cal site for the Sall site.in the
mul ti-cloning site. The S.1 géTeyisiae GM1 gene
conprising the nucl eotide sequence of SEQ ID NO -1
was anpllfled usi ng th§mﬁENﬂ?ﬁ§S@ﬁmSEQ 1D NGs: 15 and
16. The resulting PCR product was 25 inserted into
the multi-cloning site of YEp352GAPI | Cl al ASal vector
to prepare the GM1 overexpression plasmd. (2) -

| e t -on cerevi siae GM1 gene-deficient
<1fqr§?%ﬁAb§rI?&§h|35 cassette conpr|5|ng OGM| -sequences

h e |ed y -
B L P A A B R IR0 R Recotens
953 961, 1998) as a tenplate and the sequences. of SEQ

ID NOs: 17 and 18 as priners. S. cerevisiae cells were

<o HERER, SRR e OB S BT S B

 ncl ey s 00 s To obrain o

gene-deficient strain Agwtl. 35 ('3) Preparation’ of
GMWl expressing cells 9  Cells of the Agwl strain
re cultured whi |-e 'shaki ng in_yeast '
<1@¥1Eh B%Eypeptone dextr.ose (YPD) medium at 30'C. The
cells were harvested in the late- Iogarlthn1c growh .
. phase and then washed. The' expression plasnid for GMWI'
“was .introduced to the Agwtl strain cells by the
<1&$wﬁPdeac%¥%ﬂ% met hod (YEAST NAKERTn1Yeast

<151> 2002-11-22°
<160> 18
170> PatentIn Ver. 2.0

2105 1
211> 1497
212> DNA

<213> Saccharomyces cerevisiae

9205
<221> CDS
C<222> (1).. (1494)




5 Transformation- System (Clontech)). Agwt!; strain'
. overexpressing the GM1 gene was obtained by _
~culturing the cells .in SD(ura-). medi um-at. 30° C for . tmn
~days. (4) Preparation of nenbrane fracti on WI d- type &
cerevrsrae strain, the GAT1 gene-deficient strain -
Agwt | , " and the strain 10 Agwt ‘1 into which the CNWl
over expr ession plasmd was2iNtrdduced were each -
-~ cultured in 100 n " of YPD medi um shaken at 24'C, and
- <4bpen harvested in the mddle logarithmc growh phase
(OD600=1 - 3). The fungal cells were washed with T™M -
at?uécfae hed 3a M ThL S 2HE! aa(tpé'%gz/l“t th% aMMMBOD, 280d 45

hen suspended in 2 n buf er + protease

niyji oirt Oy a4 | f
_Melt @ Tfuo Vaﬁ %ss Jbrgg”drg A\/\S/aggﬂgdd %g I:h%[l éﬁoﬁgﬁ)s%én%%onﬂg The
5 nrxture wag vortexed for 3 seconds,. and t
pl aced on .ice“for 30 seconds. qheseprocedures wer e
repeated ten times to disrupt:the fungal cells. The:
cell honobgenate was transferred into a new tube, and

~cell homge
ga%?%f:{%ﬁ“%?% et 868 B gk vclhrdis %“a%?g%%snrnaar 9%

~1C€ pe ant t ransfer he '
1 AR BT RO R ey CROSS Ty R0 R e
to preC|p26ate t he nenbraqghfractlon conpri,si ng
.organel | e§*(total 20 nenb e fraction). TH resulting
precipitate was used as the nenbrane fraction. (5)
Det ecti on of acylated GPl In the GPlI binsynthesis
- reaction path i s known that '
ch%F@e?‘iﬂ Tgp s trmtaprrdsﬁ%ntayrqanasa @gp tta ttg 144
@g NAc _Pl)_is deaceKyIated to ﬁenerate 25
Al@lV oSPRY I LIghbkp ket iVay | 1rodTE dile (arcRempitpn ey i ch-

an acyl group is then added to generate

quCoégnrnyl acylphospﬁﬁtldyllnosltol (4 cN (acyl ) Pl).
(Fig. 1). The present inventors thus tested whether
the Gl proteln was involved in this transacyl ati on

~ reaction using the nethod described bel ow
aaa aat tcc aac ctt atg cct cect gge att teec age gtg caa tac ata 192

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

50 o 55 60

,.att'gat_ttt gea ttg aac tgg gtt get tig ctt cte tct att act att 240
1le Asp Phe Ala Leu Asn Trp VallAla.Leu Leu Leu Ser Ile Thr Ile

65 I (A s w0
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 o 95

ttg ctc gea tte ata tat gga aaa ttt act age tcg agt aaa cct tet 336




~The menbrane fraction preparation (300 ~tg protein)
~was ‘diluted with a buffer 30 consisting of 50 nM .

Tris-HCl (pH7.5),2 MM MJCL2,2 nM MiC12, 1 nM ATP, | niv

Coenzyme A, 21 gg/m tunlcanyC|n 10 .~M ni kkonyci-n Z,
and 0.5 mM Dithiothreitol. The  sol ution was adj usted
- to a total of 140 ~LI for use as a reaction solution
After incubating the -soludjoi &t 24' C:for 15 m nutes,
15 ~LC UDp_[ 14C] d cNAc was added to the tube and
Letihgm Al eubatiedrat G?ﬁl L% st e RRPIFRETSANSNOYE. Prb By Of
- chl orof ori n: net hanol 2)- was added to the 35
solutionjgpd stirred to sigp the reaction.jyghen, lipid
was extracted fromthe solution, dried, and desafted
by butanol extraction. Acylated GPI (G cN-(acyl)Pl),
non-acylated GPI' (G CN-Pl), 10 and GPl which was

el L.h l.at e c '

aa'gede%r £lo 36 Aot Bhe SRACH e SO AME PN WBRE oot
0 e

aut orgi(} (I‘glo Ajsﬁ I%)s) Lygétﬁfg NY’ &1%?%5@91 ﬁ{%&QyGlnzLeu

spot { acylated GPl ;was not detected ég\the Gwml 5

gene-deficient strain ?ﬁgmﬁl), whi | e i% was det ect ed
“inthe wild-type strain. Thespotfor acylated GPlI was
' also detected in the GM1 gene-introduced Agw |

sho

e o B ﬁ“@m&t actrﬁsgetartfﬁéﬁakggh%a%%d%fgi%g (it cthe 432
o1y tisoBy P o 1B Bt K namaoh 61 0e feader e bes

est that the intensity of the spat for acylated 10
Gﬁg (acyl)Pl is ré@ﬁced or dlsappéﬁgs when a conpound
‘having the activity of inhibiting the activity of
-GNWI gene products is present. in a systen1for assaying
synt hase activity. Accordingly, conpounds
aCF rﬁﬁfrcbﬂh AgC efe @ﬁze%tgté gidt L4 cga Grttat onwrra ggeage 480

product, as well as onpounds i nhi biting the

- 'Th%)MﬁhH@I Algpfle dreglaﬂla:é(ﬁl Agal Phe PaarilsePlsecPé@rf@e fed ng

t he- |ntenS|ty of - o
145 : _ 150 155 _ .. 160

ttt gec aag gtg gaa act tgg ggg aca tce cfg atg gat ctt'ggt-gta 528
-._:'Phe'Ala Lys Val Glu Thr Trp Gly_Thr Ser Leu Met Asp Leu Gly Val

5 170 N

. gga tca ttc gtt tic agt aac ggt att gtt tet tet agg gea ctg ttg b76 3
-Gly'Ser Phe Val Phe Ser Asn Gly Ile Val Ser Ser Arg Ala Leu Leu

180 185 o 190

. aaa aac cta agc ttg aag agt aaa ccc age tte 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




‘G cN(acyl )Pl -spots.as an indicator. 15 (6) Screening - .
for conpounds that inhibit acylation The conpounds . = -
‘bel ow-are added to the acylated G P detection system .
. described in.(5) to neasure the activity of SR
i nhibiting GPl acylation. These conpounds are -

~described in Exanple B2, Exanple B60, Exanple B73,
- and Exanpl e B85 in WD. 02/ 04628,2whi ch discl oses the 20

. GATl gene. In WD 02/ 04626, these conpounds are al'so '

listed in Table 1, which shows their inhibition

activity in a reporter systemreflecting the activity

- aa@fgéch@taam&%nggaogg%;ﬁ%ojft#@@g TG SRl iNERe 672

cohpounds ar e.shown he” conpound descr

7 L R

: -iﬁﬁguinolylnethylbggenyl)ez-propy acetanide IN HO
- The conmpound describéed in Exanpl e S N(3 -(4-(1
-i soqui nol yhnet hyl ) phenyl ) propyl) - N net hyl acet am de
~C'"I 0 .5 The conpoundi n Exanpl e B85: 5-butyl-2-(I

tté|€¥%q%Q£1%kX|££%t£Q@ %PE“E%%'tat caa gaa cét gtec aca gaa tat 720._
Leu Phe Phe Val Lyé Asn Leu Glu Tyr Gln Glu His Val Thr Glu Tyr

225 230 235 240

ggg.gtt.ﬁat tgg aat ttt ttt atc acc cta tca ttg ttg cca ctt gta 768
Gly Val His Trp Asn Phe Phe Ile Thr Leu Ser Leu Leu Pro Leu Val

245 250 , 255

- ttg acc ttt att gat'ccc'gtc aca aga atg gtt cca cgc'tgc-tca.att 816
Leu_Thr Phe Ile Asp Pro Val_Thr Arg Met Val Pro Arg Cys Ser Ile

.90 - 285 270

_" gca ata ttc att tca tge att tat gaa tgg cta ctt tta aag gac gat - 864
Ala Ile Phe Ile Ser Cys Ile Tyr Glu Trp Leu Leu Leu Lys Asp Asp

275 280 S 285
Hcgc act tta asac ttt tta att ttg got gat aga aat tgt tte tte agt 912
Arg Thr Leu Asn Phe Leu Ile Leu Ala Asp Arg Asn Cys Phe Phe Ser

290 295 300

gct aat aga gaa gge atc ttc tca ttt cta ggt tat tge teg att ttt 960




- %NjOH- The;assay'resuIts are shown in Figs. 3 and 4.
O the conpounds listed in Table .1 in- WD 02/ 04626,

~ thé conpounds described. in Exanple B2 and Exanpl e BSS,.

with inhibitory 10 activities at 1C50 of | ~Lg/m or
I ess, showed a dose-dependent decrease in the.spot
intensity of acylatedGPl. The spot intensity of the
conmpound described 'in Exanpl€7BZ3, wi'th 1C50 of 50
~Lg/ M, was not observed to decrease. These results"

| 'Alianyérp;ﬁifgd;mh%%@pmg% PmiLthdﬂ}gT%mygwnﬁé Phe

activity of | gene products can be Screened by
g4si ng the assaysgystemfor GPl agyl ation. 15
I'ndustrial Applicabil The present invention nmakes 1t
possi bl e to screen for conpounds that inhibit the
transport of GPl-anchored proteins to fungal cel

°tic %%S/F%.CgaBéh%z.gc%ﬁ?@tifg%ﬁg#&:ﬁ% %g%élra%tgiw?%ga?%r
- aci Y N >, | vy !
Leﬁe SEPY ggﬁ;@ﬁq’gg@pt{;ﬁg% _egg‘gra%ﬁgc%lu\(/qw@%t g’%ﬁ ]%’gtrgle |

test sanple wsth an overexpr ed protein enc d by
the GAWI ge'n_e{e!;5 ggﬁa

(2) detectin cN-(acyl) Pl ; d (3)
‘selecting the test sanple that decreases :
G cN(acyl) PI. ' ' :

tta aac aat ctt tat aag cct tct acg caa gac gta gtt gca gea tca
Leu ‘Asn Asn Leu Tyr Lys Pro Ser Thr Gln Asp Val Val Ala Ala Ser -

340 345 o 350

aag aag tet teg act tgg gac tat tgg act tca gta acc cca tta agt
Lys Lys Ser Ser Thr Trp Asp Tyr Trp Thr Ser Val Thr Pro Leu Ser

355 360 - 365

ggce ctc tgt ata tgg agt aca att ttt_ctﬁ gtt atc age cag ttg gtt
Gly Leu Cys Ile Trp Ser Thr Ile Phe Leu Val Ile Ser Gln Leu Val

370 | 356 380

ttt caa tac cat cct taf agt gtt tca aga agg ttt get aac tta'cca
'.Phe Gln Tyr His Pro Tyr Ser Val Ser Arg Arg Phe Ala Asn Leu Pro

385 | 390 305 400

tat act ttg tgg gtc att act tat aat tta cta ttt ttg act ggg tac
Tyr Thr Leu Trp Val Ile Thr Tyr Asn Leu LeuSPhe Leu Thr Gly Tyr

405 410 ' 415

1008
a

1056

1104

11562

1200

1248




2. The method.of claim1, wherein the GATI geneis any
~one of the following: 10 (a) a DNA encodi ng a protein
'ﬂ_'conpr|S|ng the an1no aci d sequence .of - SEQ ID NO 2, 4,.

.6, 8,10, or (b) a DNA conprising the nucleotide

‘sequence of SEQ IDNO 1, 3, 5,7, 9, 11, 12, or 13

(c) a DNA hybridizing to the DNA conpriSing t he

nucl eoti de sequence of SE@GLD7N2U: 15 1, 3, 5, 7, 9,

~ 11, 12, or 13 under strlngent conditions; and (d) a
- DNA encodlng a protein conprising the anmino acid
- sequence of SEQID NO 2, 4, 6, 8, 10, or 14, wher ei n

tg8NE Ll ANLE Al Oﬁgadggthga’@ébﬁ%gagge@at%eg doFt 1296

substituted, an nserte 20737 The net ho

cySlE aﬁhlmrﬂr AL ys""ﬂf{}@h@ dijeast % Cﬁ‘erd(‘?fue?g%"l?r ﬂ%TVal

acyl at ed I n-layer r omat ogr a
met hod of ny one of clai 1 to 3, whereiant he nmet hod
further conprises a step det er mi ni.ng whet her

the selected test sanple |nh|b|ts the process of
transportlng a GPL-anchored 25 proteln to a fungal

h B

| gcsx%ﬂr o8, &ﬁgo%aa b8 o Ty 2R e 'ﬁ%tt?anﬁ thg ) 1344

- h t t t t ' :
MEHIEE 180 &%ﬁﬂ%fl 531 435 Mg g Red 1h7 dhongsn

: _<110>-$%sa1 ., Ltd. tional Institut 5of Advanced

I ndus®¥9 al  Sci ence anér echnol ogy <126% METHOD OF

SCREENI NG FOR' COVPOUNDS THAT | NHI BI T THE ENZYMATI C
CACTIVITY OF GATI GENE F*KIXX:T '

ttg gca aat gte tet act ggt tta gte aat atg tet atg gte acg ata 1392
" Leu Ala Asn Val Ser Thr Gly_Leu Val Asn Met Ser Met Val Thr Ile

450 | 455 | 460

gat tet tea cec tta aaa tca tte ctg gtt'ttg ttg gea tac tge tea 1440
Asp Ser Ser Pro Leu Lys Ser Phe Leu Val Leu Leu Ala Tyr Cys Ser

465 o 470 475 B 480

ttc ata gct gtc ata tcg gtt ttc ttg tat aga aaa aga ata ttc att 1488
Fhe Ilé Ala Val Ile Ser Val Phe Leu Tyr Arg Lys Arg Ile Phe Ile

485 490 495

aag cta taa _ o - 1497

Lys Leu




<130> El - AO209P <150> JP 2002-339418 <161> S
~ 2002-11-22 <160> 18 <170> Patentln Ver. 2.0 <210> 1--

'<211> 1497 <212> DNA <213> Saccharonyces cerevisiae .

<220> <221> CDS <222> (1).. (1494) 2/7 2 <400> 1 atg -

‘gea aca gta cat cag aag aat atg tcg act .tta.aaa cag

aga aaa 48 Met Ala Thr. Val His G n Lys Asn Met .Ser

‘Thr Leu Lys dn-Arg Lys 1 54025 gag gac ttt gtg aca

ggg etc aat -gge ggt tct ata aca gaa att aac 96 Qu
<ofgpoPhe Val Thr Ay Leu Asn Gy Gy Ser Ile Thr Gu

Il'e Asn 20 25 30 gca gtg aca tea att .get ttg gta act
oiac49a tea tgg aac tta ttg 144  Ala Val Thr Ser Ile

a Leu Val Thr. Tyr Ile Ser Trp, Asn Leu Leu '

<212> PRT

<213> Saccharomyces cerevisiae

<4005 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 Gly Ser Ile Thr Glu Ile Asn

20 2, 30

.:Ala Vai Thr Ser Ile Ala LeU-Vél Thr Tyr Ile Ser Trp Asn Léﬁ_Leu

35 T 45

' Lys Asn Ser Asn Leu Met Pro_PrQ Gly Ile Ser Ser Val Gln Tyr Ile |

50 . 85 60

_Ile Asp Phe Ala Leu Asn Trp Val Ala Leu.Leu Leu Ser Ile Thr Ile

65 70 715 - 80

'.Tyr Ala Ser Glﬁ Pro Tyr Leu Leu Asn Thr Leu Ile Leu Leu Pro Cys
85 %0 %

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

100 | 105 - 110




| 35 40 45  aaa aat tec aac ett atg cct cot gge att tee
‘age gtg caa tac-ata 192 'Lys Asn Ser Asn Leu Met Pro

Pro Ay Ile Ser Ser Val dn Tyr Ile so 55 60 att gat ..
ttt gca ttg aac tgg. gtt get ttg ctt eta tet att act

att 240 Ile Asp Phe Ala Leu Asn Trp.Val Al a Leu Leu
Leu Ser Ile Thr Il.e 65 70 75 80 tat get agt gaa cca -
tac ctt eta aac acg eta at@ C¥gRtta cct tgt 288 Tyr

~Ala Ser Gu Pro Tyr Leu Leu Asn Thr- Leu lle Leu Leu

As

Pro Cys 86 90 95 ttg etc gca ttc ata tat gga aaa ttt
act age tcg agt aaa ect tct 336 3/7 2 Leu Leu Ala Phe
hitoTYle Gy ASLiNeydhry St $8& 1ReT el 8rd PRe S§n L&PO
105 110 aat cca ata tac aat' aaa aaa aaa atg att aca
cag. eggttc caa eta 3 Asn Pro Il e Tysz Asn Lys Lys
Lys I\/gt Ile Thr @n ArgigzoPhe G@n Leu 11%25120 125 gaa
aaa aag ccg tat att act gcg tat cgt ggt ggg atg ett

“att ctg 432 @u Lys Lys Pro Tyr.Ile Thr Ala Tyr Arg

Gl

Gtk B8 s b Al Bt 1Y Y S3Che 00ty 86

~Thr,,Ala Ile Ala I1l. eu Ala Val Asp Rhe Pro Il e Phe
RS e Ta8" * P E -

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

145 150 o 155 160

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

- Gl

Ly

As

Le

- 22

165 170 175

y Ser Phe Val Phe Ser Asn Gljz Ile Val Ser Ser Arg Ala Leu Leu :

180 185 190

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

195 | 200 | 205

n Ala Leu Lys Ser Gly Glj Thr Leu Leu Phe_ Leu Gly Leu Leu Arg

210 - . 215 ‘ 220

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

5 230 235 240

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




145 150 155 160: ttt gcc aag gtg gaa act tgg ggg aca
tec ctg atg gat ctt ggt gta 528 Phe Ala Lys Val Au"
Thr .Trp @y Thr Ser Leu Met Asp Leu GIy Val. ‘165 170
175 .gga tca ttc gtt ttc agt aac ggt att gtt tet tct
agg gca ctg ttg 576 Gy Ser Phe Val Phe Ser Asn Gy -
~Ile Val Ser Ser. Arg Ala Leu Leu 180 185 190 aaa aac
. eta age ttg aag agt aaa cctAgeltte tta aaa aat gea
-ttt 624 Lys Asn Leu Ser Leu Lys Ser Lys Pro Ser Phe -
‘Leu Lys Asn g4sa Phe 195 200 2686 4/ 72 aat gccgsta aaa
tea gga gga act eta ttg tte eta gga ttg ctg agg 672
Asn Ala Leu Lys Ser Ay Ay Thr Leu Lou Phe Leu Gy
Leu Leu Arg 210 215 220 ttg ttt ttt gta aaa aat ttg

: t a t t e e
Leggﬁrl_l;ﬁse %2% P%gulz‘ﬁﬁgag_y??lr%% Hé"ﬁ Vh?sPrzl/ogQr%_lE?Q h If’é1

225 230 3@fp 240 ggg gtt st tgg aat ttt b ate ace '
etatea ttg ttg cca ctt gta 768 - Ay Val H's Trp Asn
‘Phe Phe Ile Thr Leu Ser Leu Leu Pro Leu Val 245 250
255 ttg ace ttt att gat ccc gtc aca aga atg gtt cca

Al%rg_lclefv%fe %f? Bt C%}?lbﬁgy Scl'ﬁr Ff’ﬂ“ieh' B8 TV8 Al A"

285

Arg Thr L.eu Asn Phe Leu Ile Leu Ala Asp Arg Asn Cys Phe Phe Ser

200 - 295 S 300

~ Ala Asn Arg Glu Gly Ile Phe Ser Phe.Leu Gly Tyr Cys Ser Ile Phe

05 310 | 315 3

Leu T:r_p_Gly Gln Asnl Thr Gly _Ph.e Tyr Leu Leu Gly Asn L_ys Pro .Thr'

325 | 1330 . 335

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




- 260 265 270 gea ata ttc att tea tgc att t at gaa tgg
- eta ett tta aag gac gat 864 Al a Il e Phe Ile Ser Cys
lle Tyr Qu Trp Leu Leu 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 Leu Ala.

‘Asp Arg Asn Cys. Phe Phe Ser 290 295 300 get aat aga
gaa ggc ate tte tea ttt ela gQv 2at tgc tcg att ttt
960 6/7 2 Ala Asn Arg Qu Gy Ile Phe Ser Phe Leu Qy

| POYILsOrpr 66 Bilerfheer 309 350433 5r32%6he 814 A dioprsaa

aeg gga ttt tac ttg ttg gga aat aaa cca act
38 Trp Gy G nsfsn Thr Gy Phe ghyr Leu Leu Ay @@g}
]li Pro Thr 325°330 335 tta aac aat ett tat aag cct
‘tct acg caa gac gta gtt gea gea tea 1056 Leu Asn Asn-
‘Leu Tyr Lys Pro Ser Thr G n Asp Val Val Ala Ala Ser

N 345 350 ,.3a t g
ek U T L T B
p Tyr Trp r Ser Va r eu Ser 36
~ggc ctc tgt z’ﬁga tgg -agt aca éW ttt ctt gtt a@g age
cag ttg gtt 1152 @Ay Leu Cys Ile Trp Ser. Thr.11e Phe
- Leu Val IIe Ser G n Leu Val S

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

420 o - 425 430

Ala Glu Cys Leu Glu Ser Ile Asn Ser Asn Gly Leu Phe Leu Phe Leu :

35 440 445

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 Leu Tyr Arg Lys Argllle Phe Ile

485 . 490 495

Lys Leu

210> 3




370
agg
Ser
400
ttg
Asn
ttg
aaa

gaa

<2@é>ﬂ

375 380 ttt caa tac cat ect’ tat agt gtt tea aga . 
ttt get aac tta cca 1200 *.Phe G.n Tyr.H's Pro Tyr

Val - Ser. Arg Arg -Phe Ala Asn Leu Pro 385 390 395

tat act ttg tgg gtc att ‘act tat aat tta cta -ttt
act ggg tac 1248 Tyr Thr ‘Leu Trp Val Ile Thr. Tyr
Leu Leu Phe Leu Thr dy Tyr 405 410 415 6/7 2 tgc
act gac aaa att ttc ggtlaav 2et tcg gaa tat tat

: gtt 1296 Cys Leu Thr Asp Lys Ile Phe Ay Asn Ser
¢oBer 1@hg Tyr Tyr Lys Val 420 425 430 gcc gaa tgc ttg

tea ate aac tee aat ggg ttg ttt tta ttt ttg 1344
u Cys. Leu Gu Ser Ile Asn Ser Asn Ay Leu Phe
e Leu 435 440 445 ttg gea aat - gte tct act ggt

ct atg gte acg ata 1392 Leu Ala Asn
(2&}9 C%B&l lt%%gn{ .

450
ttg

<,

eu Val Asn Met Ser Met Val Thr Ile
455 460 gat tet tea cec tta aaa tea ttc ctg gtt
ttg gea tac tge tea 1440 Asp Ser Ser- Pro Leu Lys
Phe Leu Val - Leu Lou Ala Tyr Cys Ser 465 470 475

ttc ata get gtc ata tcg gtt ttc ttg tat aga aaa

<2§§9C$§a ttc att 1488 Phe |le Al a Val IIe:Ser Val Phe

r Arg Lys Arg Ile Phe Ile

222> (1).. (1455)

<4005 3

'atg tca teg tct tta aaa caa ttg aaa gaa caa ttt gtc tcé gat ttg

Met Ser Ser Ser Leu Lys Gln Leu Lys.Glu_Gln Phe:V31 Ser Asp Leu

1

5 | 10 15

aét ggt ggc aca att gaa gaa att tat get gta acc agt ata gca tta

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

20 25 30

‘tca tet tat ttg tce ttt aga ttg ttg aaa aag tct ctt ggt gat {ta

 Ser Ser:Tyr Leu Ser PheQArg Leu Leu Lys Lys Ser Leu Gly Asp Leu

35 40 : 45

gct tig 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 - 55 o 60

att act gtt tat agc aac agc cct tet tat ttg cat tat ttt att git

- 48

96

144

192

240




485 490 495 aag cta taa 1497 Lys Leu 7/7 2 <210> 2

<211> 498 <212> PRT <213>- Saccharomyces cerevisi ae
<400> 2. Met-Ala Thr Val His @ n Lys Asn Met Ser Thr -
‘Leu Lys An Arg Lys 1 510 15 - Q@ u Asp Phe Val Thr.
Ay Leu Asn Ay @y Ser Lle Thr Qu Ile Asn 20.25 30
Ala Val Thr Ser Ile Ala Leu Val Thr Tyr Ile Ser Trp
Asn Leu Leu '35 40 45 Lys1Asp Bet Asn Leu I\/Et Pro Pro

Gy Ile Ser Ser Val Gn Tyr Ile 5055 60 I|le Asp Phe

Ilé' Phrl 41 ﬁl«g? SEEPAE\,@SelNE%'—@é& tfg LleﬁUHl%et‘ryll Ipge THIe VAP
65 70 75 Tyr Al a Ser Leu Leu Asn Thr

gkeu Il e Leu Leu Ryo Cys 85 90 95 75Leu Leu Al a Phegdl e
Tyr Gly Lys Phe Thr Ser Ser “Ser Lys Pro Ser

att cca.tca tta gtt ata tét cta gtg aat tac cat gtt gag aaa cca
‘Ile Pro Ser Leu VaI_Ile Tyr Leu Val Asn Tyr His Val Glu Lys Pro

8 90 95

tct tca cce cat aga caa aat gat aca aaa gaa gat aaa tcg gac gaa.
Ser Ser Pro His Arg Gln Asn Asp Thr Lys Glu Asp Lys Ser Asp.Glu

00 . 105 10

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

s 10 125

ata att act aat cta get ata tta get gtt gat ttt cet att ttc cea _
Ile Yle Thr Asn Leu Ala Ile Leu Ala Val Asp Phe Pro Ile Phe Pro

130. o138 140

aga aga ttt gcc aaa gtg gaa aca tgg ggec acg tca atg atg gat tta
Arg Arg Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu -

145 150 185 160

gga gtt_ggg tcg ttt gtg ttc tecc atg ggg ttg ggt aat tct cga caa
Gly Val Gly Ser Phe Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gln

165 170 175

288 .

336

384

432

480

528




100
—1le
. Pro

130

Pro.

Val
. 165
Ser
. Leu
200

ttgseéjt

105
Thr
Tyr
135
I1le
du
170
Ser
Lys
205

'Le§3¥ie2ﬂ§é

eu Leu

ttg aaa aca

g Leu Lys Thr

195

tta gga gct

Leu Gly Ala

1210

cac gaa aca

His Glu Thr

995

~tte tig cea

Phe Léu Pro

“cca cge tte

Pro Arg Phe

- ttg aat aag

110

Ile
140
Phe
Thr

175

Ser

8/ 72 Asn Pro’ IIe Tyr ‘Asn Lys Lys Lys Met
Arg Phe G@n Leu 115 120 125 du Lys Lys
Thr Ala Tyr Arg Gy Ay Met Leu_ ll'e Leu
Thr Ala lle Ala - lle Leu: Ala Val Asp Phe
Pro Arg Arg 145150 155 160 Phe Ala Lys -
Trp Ay Thr Ser Leu Met Asp Leu Ay Val =
Ay Ser Phe Va3 Phe Ser Asn Ay Ile Vval
Ala Leu Leu 180 185 190 Lys Asn Leu Ser .
Lys Pro Ser Phe Leu Lys Asn Al a Phe 195

Asn Ala Leu Lys Ser Gy Ay Thr Leu Leu Phe
u 2 P I S
e ot AT B R s o

R RAR Y AT N St g

- Asp Pro Thr Arg Met Vgl Pro Arg Cys S IIe
P 1o Y8 . 5 g /S Sqh' 1 €

ate

Ile

att

Ile

gag

Glu

att

Ile

aag cag aac ttt atc aag tca gtg cct ata ctt gtt 624 -
Lys Gln Asn Phe Tle Lys Ser Val Pro Ile Leﬁ Val

200 . 205

cgt ttt gtt agt gtt aag caa ttg gac tat cag'gaa 672

Arg Phe Val Ser VallLys Gln Leu Asp Tyr Gln Glu

215 220

tat gga atc cat tgg aat ttt ttc ttc aca tta geg 720
Tyr Gly Ile His Trp Asn Phe Phe Phe Thr Leu Gly

230 - 235 240

gta ttg gga ata tta gac ccg gtg ttg aat ttg gtt 768

Val Leu Gly Ile Leu Asp Pro Val Leu Asn Leu_Vall

o245 250 255

ata

Ile

260

act

ata gga att ggt atc tca att get tat gag gta geg 816
Ile Gly 1le Gly Ile Ser Ile Ala Tyr Glu Val Ala

9265 270

get ttg ttg aag tte att ttg age age gaa aac aga 364




260 265 270 Ala Ile Phe Ile Ser Cys.1le Tyr Qu Trp
Leu'Leu Leu Lys Asp Asp 275 280 .285 Arg Thr Leu Asn
Phe Leu Ile Leu Ala Asp ‘Arg Asn Cys Phe Phe Ser 290 .
- 295 300 Ala Asn Arg Gu Ay Ile Phe Ser ‘Phe Leu dy -
Tyr Cys Ser Ile Phe 306 310 315 320 Leu Trp Gy Gn
Asn Thr: Ay Phe Tyr Leu Leu @y Asn Lys Pro Thr 325
330 335 Leu Asn Asn Leu Tyt AyL Pro Ser Thr A n Asp
Val Val Ala Ala Ser = 340 345 350 Lys Lys Ser Ser Thr

. Leﬁr@snAﬁé’s Twr G-ﬁ pLé’[h‘Let?'eHysVﬁ}Ile Thg LPEOSéiegeISQflu B3 A560
: y Le s Ile Trp, Ser Thr Ile Phe Leu Val T1le

Ser Gh; Leu VaI 370 3733380 10/ 72 'Pheggtn Tyr Hs Pro
Tyr Ser Val Ser Arg Arg Phe Ala Asn Leu Pro 385 390
395 400 Tyr Thr Leu Trp Val Ile Thr Tyr Asn Leu Leu
Phe Leu Thr Ay Tyr 405 410 415 Cys Leu Thr Asp Lys

ct'}la%a g GLY ASNaeL1PatFdh DL oY adey$idalog AR04HES 012
- Leu Glu Ser Leu Ile Thr'Met Asn Lys Glu Gly Ile Phe Ser Phe Ile f

290 25 300

gga tat ctt tgt att ttt ata att ggt cag tct ttt ggg tea ttt gtt 960
Gly-Tyr Leu Cys Ile Phe Ile Ile Gly Gln Ser Phe Gly Ser Phe Val

s 310 315 320

" 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 o330 335

cgt att tca aaa aaa caa cac aag aaa gag dtg ctg ctg ttt ttc tca .1056
“.Arg Ile Ser L?s Lys Gln His Lys Lys Glu Leu Leu Leu Phe Phe Ser
340 S 45 - 350

gilc gee act act cag gga tta tat ttg gea tgt-atc.ttc tat cac tta 1104
. Val Ala Thr Thr Gln Gly Leu Tyr Leu Ala Cys Ile Phe Tyr His Leu.

3bh 360 - 365

gcet tte agt ttg tte ate agc aac tta tea ttc ttg caa cca att tea 1152
‘Ala Phe Ser Leu Phe Ile Ser Asn Leu Ser Phe Leu Gln Pro Ile Ser

370 8 380




Ala Glu QIS Leu Glu Ser Ile Asn Ser ‘Asn Gy Leu Phe - .
Leu Phe Leu 435 440 445 Lou -Ala Asn Val -Ser Thr Gy . =
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 465 470 476 480 Phe Ile Ala Val Ile Ser Val

Phe Leu Tyr Arg Lys Arg Ile Phe |le 485 490 495 Lys

Leu <210> 3 1.1/7 2 <211t 51458 <212> DNA <213>

“Candi da al bi cans "<220> <221> CDS <222> (1).. (1455)

<400> 3 atg tea teg tet tta aaa caa ttg aaa gaa caa

ttt gtc tea gat ttg 48 Met Ser Ser Ser Leu Lys A n.

oLe n Val gg '
och othal Ve G G DSl o B S0P chfibet Brodod Rachels 0t200
: Arétﬁ%ggfgu Ala Asn Phe Pro Tyr Val Met Trp Val Yal Ser Tyr Asn '

8 . - 30 395 - S 400

get 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 a0 as

aac ctt act tet 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 Gly Leu Phe

420 | 495 S 430

“ate tte ttg gte agc.aat tta tta aca ggg ttt att aac atg tcc atc - 1344
Tle Phe Leu Val Ser Asn Leu Leu Thr Gly Phe Ile Asn Met Ser Ile

435 a0 445

aac act ttg gaa act agc aat aaa atg gea 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 C 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 a0 415 480

ate tac atc aag ctt tag ' ' _ 1458




. Thr Ay @y Thr Ile Gu Qu lle Tyr Ala Val Thr Ser
‘I'le Ala Leu.20 25 30 tea tct tat ttg tee ttt aga ttg
ttg aaa aag tct ett .ggt gat tta 144 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 ett aat gtg ttg aca -
att cta gea tee 192 Ala Leu lle Tyr Asp Tyr lle Leu
Asn Val Leu Tbr Ile Leu Alla6 37 50 55 60 att act gtt
tat age aac ect tct tat ttg cat-tat ttt att gtt

' 4 Léue Thr Val Tyr Ser-Asn Ser Pro Ser Tyr
naiﬁﬂi“;[g ‘TLY% P Ile Val 65 70 75 80 ) att cca tca tta

gtt ata tat |, 5a gtg aat tac cat gtt gag aaa cca 288 -

Ile Pro Ser Leu Val Ile Tyr Leu Val ‘Asn Tyr H's Val

Gu Lys Pro 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 G.n Asn Asp Thr .Lys Gu Asp Lys Ser Asp Gu 100

: 105 110 eta ttg ccg aga aaa caa ttt ata aca gee tat

: <2W>t tct caa atg ttg 384 Leu Leu Pro Arg Lys @ n Phe

) 4‘I'hr Ala Tyr Arg Ser Gn Mt Leu 115 120 125 ata
t aat eta get ata tta get gtt gat: ttt cct att

<2?i> B8 432 | | |

212> PRT

" <213> Candida albicaHS"
<4005 4 | |
Met Ser Ser Ser_Leu Lys Gln Leu Lys Glu Gln Phe Val Ser Asp Leu

T 5 0 15

. _.Thr Gly Gly Thr IlefGlu_Glu Ile Tyr Ala Val Thr Ser Ile Ala Leu

20 . 2% . 30

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

340 s

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 :




lle Ile Thr Asn Leu Ala Ile Leu Ala Val “Asp Phe Pro
Ile Phe Pro-130 135 140 aga aga ttt gee aaa.gtg gaa

~aca tgg ggc aeg tca'atg-atg gat tta 480 Arg Arg Phe . -
Ala Lys:Val Gu Thr Trp Gy Thr Ser Met. Met- Asp Leu

145 150 155 160 gga gtt ggg tcg ttt gtg ttc tee atg
ggg. ttg get aat tct cga caa 528 dy Val Ay Ser Phe
Val Phe Ser Met @y Leu Ald7 AS® Ber. Arg A n 165 170
175 1 3/7 2 ttg ate aag aac eac ace gac aac tac aaa
ttt agt tgg gag agt tat 576 bgu Ile Lys Asn Kjss Thr
Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr 180 185 190
ttg aaa aca ate aag cag aac.ttt ate aag tca gtg ect

ata ett gtt 624 Leu Lys Thr Ile Lys G n Asn Phe IIe

Y o] Vil 00 t
SegtsferSp{ \4?% A:I){g el ? Sgtepi%pagjbré ? A% S%? gaa
672 Leu y Al a IIe Arg Val Ser VaI GI n Leu

~Asp Tyr n A u 210 215 2 cac gaa aca gag tat gga
ate cat tgg aat ttt ttc ttc aca tta ggg 720 H's Qu

Thr Qu Tyr Ay Ile H's Trp Asn Phe Phe Phe Thr Leu

ARG B s

120 | 125

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

130 | 135 - 140

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

45 150 185 160

Gly Val Gly Ser Phé Val Phe Ser Met Gly Leu Ala Asn'Ser Arg Gln
s 10 s

Leu Ile Lys Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr

180185 190

- . Leu Lys Thr Ile Lys Gln Asn Phe Ile Lys Ser Val Pro Ile Leu Val.

195 S 200 . 205

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

210 - 215 - 220




- Phe Leu Pro Ile Val ‘Leu Ay Ile Leu Asp Pro Val Leu-
Asn Leu Val 245 250 256 <cca cgc-ttc ata.ata gga att
ggt ate tca att get tat gag gta gcg 816 Pro Arg Phe
Ilelle Ay Ile @y lle Ser Ile Ala Tyr Qu Val Ala
260 265 270 ttg aat aag act ggt ttg-ttg aag ttc att
ttg age age gaa aac aga. 864 14/ 72 Leu Asn Lys Thr ..
Ay Leu Leu-Lys. Phe I'le Lew 37 Ber A u Asn Arg 275
280 285 ett gaa tet etc ate ace atg aat aaa gaa ggt
Higtd1ul Thr 80 'ltétrt cB 119 s £EHAG PheelhePHe IThe TH cMet -
Asn Lys Qu y I'le Phe Ser Phe Ile 290 295 300 gga
at ctt tgt attofft ata att ggt -mag tct ttt ggg -
2{Stt gtt 960 .GI%/é yr Leu Cys Ilé%ghe e lle Ciyég?n
. Ser Phe @y Ser Phe Val 305 310 315 320 tta aca ggc
~tac aaa aca aag aac aac tta ata ace att age aaa att

IR phe TV L B e TPhob S A0 90 AR B

er Lys | tea aaa aaa Caa
cac aag aaa:%ﬁgrctg ctg-ctg 2%@ ttc-tea 1056 glle
Ser Lys Lys n Hs Lys Lys Leu Leu Leu ﬁ% Phe
~Ser 340 345 350 gtc gcc act act cag gga tta tat ttg
gca tgt ate ttc tat cac tta 1104 '

Pro Arg Phe Ile Ile Gly Ile Gly Ile Ser Ile Ala Tyr Glu Val Ala

260 25 - 270

‘Leu Asn Lys Thr Gly Leu Léu'Lys Phe Ile Leu Ser Ser Glu Asn Arg

275 . 280 . - - 98

Leu Glu Sér-Leu Ile Thr 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 Val -

35 30 35 320

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

- 395 ' 330 _ 335

Arg Tle 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




" val Ala Thr Thr G nay Leu Tyr - Leu Ala Cys I'le Phe
. Tyr His Leu 355360 365 get ttc agt ttg tte ate age .

“aac tta tea tte ttg caa cca att tea 1152 Ala Phe Ser .-

~Leu Phe Ile Ser Asn Leu Ser Phe Leu @n Pro Ile Ser  :
370 375 380 1 5/7 2 aga ega ttg gcc aat ttc ccc tac -
gtc atg tgg gtc gtt teg tac aat 1200 Arg -Arg Leu Ala
Asn Phe Pro Tyr Val Met Tim® Ya¥ 2/al Ser. Tyr Asn 385
390 395 400 get acg ttt tta tta tgt tat gac tta att
~gaa aaa.ttt ate cog ggg 1248 Ala Thr Phe Leu Leu Cys
Tyr Asp Leu Ile Qu Lys Phe Ile Pro Ay 405 410 415
e t tiat _ t a
MBIRTYY T 50l Reh Fo b PEC T B Pl B0se,
Il ggAsn Asn Asn G y-keu Phe 420 425,430 ate ttc ttg
gtc age aat tta tta aca ggg ttt att aac atg tee ate
1344 1le Phe Leu Val Ser  Asn Leu Leu Thr Ay Phe lle
Asn Met Ser 1le 435 440 445 aac act ttg gaa act age .

ol B AR R R
| 450 455 460 et _
o 50 % Aerlfly 28 Sy g 0 19 S

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

405 - 410 415

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

420 | 495 430

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 Tle Leu Ile Gly

450 455 460

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

465 470 a5 480

Ile Tyr Ile Lys Leu

485




Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp
Lys ‘Arg Lys 465 470 475 480 ate tac ate aag ett -tag -

1458 16/ 72 Ile Tyr Ile-Lys Leu 485 <210> 4 <211> 485

<212> PRT <213> Candi da al bi cans <400> 4 Met Ser Ser

Ser Leu Lys G n Leu Lys Gu Gn Phe Val Ser Asp Leu. 1

510 is Thrr Gy Ay Thr Ile Gu Gu Ile Tyr Al a Val
Thr Ser Ile Ala Leu 20-2523D/ B2 Ser Tyr Leu Ser Phe
~ Arg Leu Leu Lys Lys Ser Leu Gy Asp:Leu 35 40 45 Ala

hguglle 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
His Tyr -Phe Ile Val 65 70 75 80 |Ile Pro Ser

' <2_P/$ 1%2? Ile Tyr Leu Val Asn Tyr His Val @u Lys Pro
<212> DNA e

<213> Candida albicans

220>
291> CDS

<222>'(1)..(1455)

400> 5
‘atg tca tcg tet tta aaa caa ttg aaa gaa caa ttt gtc tca gat ttg
Met Ser Ser Ser Leu Lys Gln Leu Lys Glu Gln Phe Val Ser Asp Leu

1 | 5 10 o 15

act ggt gge aca.att gaa gaa.att tat gct gta acc agt ata gea tta
Thr Gly Gly Thr Ile Glu Glu Ile Tyr Ala Val Thr Ser Ile Ala Leu

20 2% 30

tea tet tat ttg tcc ttt aga ttg ttg aaa aag tet ctt get gat tta
Ser Ser Tyr Leu Ser Phe Arg Leu Leu Lys Lys_Se: Leu Gly Asp Leu

35 Y 45

get ttg att tac gac tac att ctt aat gtg ttg aca att cta gca'tcc
Ala Leu Ile Tyr Asp Tyr Ile Leu Asn Val Leu Thr Ile Leu Ala Ser -

50 - 55 S 60

48.

96

144

192




1 7/7°285 90 95 Ser Ser Pro H s Arg G n Asn Asp “Thr
Lys G u Asp Lys Ser Asp G'u 100 105 110 Leu. Leu Pro
"Arg Lys @n Phe Ile Thr Ala Tyr Arg Ser. G n Mt Leu
115 120 125 . I1le Ile Thr Asn Leu Ala Ile Leu Ala Val -
“Asp Phe Pro Ile Phe Pro 130 135 140 Arg Arg Phe Ala -
Lys Val Gu Thr Trp Gy Thr Ser Met Met Asp Leu 145

- 150 155 160 dy Val dvy. Ser M@ Val Phe Ser Met Gy
Leu Ala Asn Ser Arg G n 165 170 175 Leu Ile Lys Asn

ST N TYE o LYS. P Donil 80
atbd §Ct g%t ﬁéﬁ aI%;smr(yhr gb %ig‘? ?Slg{re] JE-IE%an;Ch)égt SéerLys 1-é)'i.rl 240

i i gkl 0 S oy Byt oo
éZO 18/7 2 H's chj Thr du Tyr GI7§4I le H's Trp As Phe
y

~Phe Phe Thr Leu 225 230 235 240 Phe Leu Pro lle-
Val Leu Ay Ile Leu Asp Pro Val Leu Asn Leu Val

Iatt cca tea tta gtt ata.tat cta gtg aat tac cat gtt gag aaa cca 288
Ile Pro Ser Leu Val Ile Tyf Leu Val Asn Tyr His Val Glu Lys Pro

8% 90 Y.

-"tet tea cec cat aga caa aat gat aca aaa gaa gat aaa tcg gac gaa 336
Ser Ser Pro His Arg Gln Asn Asp Thr Lys Glu Asp Lys Ser Asp Glu

100 © 105 A 110

‘cta ttg ccg aga aaa caa ttt ata aca gce tat cgt tet caa atg ttg 384
Leu Leu Pro Arg Lys Gln Phe Ile Thr Ala Tyr Arg Ser Gln Met Leu

115 . 120 | 125

ata att act aat cta get ata tta get gtt gat ttt cet att ttec cca 432

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

130 135 40

aga aga ttt gecc aaa gtg gaa aca igg ggc acg teca atg atg gat tta 480
Arg Arg Phe Ala Lys Val Glu Thr Trp Gly Thf Ser Met Met Asp Leu

145 - 150 | 155 | 160

gga gtt ggg teg ttt gtg tte tec atg ggg ttg get aat tet cga caa 528

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



245
I.l e
ady
280
Ile
Phe
315
Thr

Al a’
Leu
285
Phe
Ile
320
Il e
G@n Hs
350 Val

Phe Tyr

Phe I1le

260

255 ‘Pro Arg Phe Ile IIe Gly 11e Gly lle
Tyr Gu Val Al a 260 265 270 Leu Asn Lys
Leu Lys Phe I'le Leu Ser Ser @u Asn Arg

‘Leu G u Ser Leu Ile Thr Met Asn Lys G u
Ser Phe Ile 290 296 300 Ay Tyr Leu Cys
lle Ay Gn Ser Phe @y Ser Phe Val
Leu Thr Ay Tyr 2y5/Thr2 Lys Asn Asn Leu
Ser Lys Ile 325 330 335 Arg lle Ser Lys
Lys {g¢s G u Leu Leu Ley Phe Phe Ser

Ala Thr Thr A n Gy Leu Tyr Leu Ala Cys

His Leu 355 360 365 1 9/7 2 Ala Phe Ser
Ser Asn Leu Ser Phe Leu @n Pro Ile Ser

305

Ser
Thr.

275

ay
I'le
310
I'le
Lys
345
Ile
Leu
370

e el B B A S8BT Yok M
e ff\zpmreas;) ki bE RIS FP1 R 4

ttg aaa aca

" Leu Lys Thr

- 196

tta gga

~ Leu Gly Ala

- 210

cac gaa 4aca

His Glu Thr

225

-tte ttg cea

Phe Leu Pro

cea cge tte

.- Pro Arg Phe

get-

180 . 185' 190 .

atc aag cag aac ttt atc aag tca gtg cct ata_ctt

Ile_Lys Gln Asn Phé Ile Lys Ser Val Pro Ilé.Leu_

200 1205

att cgt ttt gtt agt gtt aag-caa'ttg gac tat cag

Ile Phe Val Ser Val Lys'Gln'Leu Asp Tyr Gln

215 220

gag tat gga atc cat tgg aat ttt ttc tte aca tta

Glu Tyr Gly Ile Hié Trp Asn Phe Phe Phe Thr Leu

230 - 235 -

att gta ttg gga ata tta gac ccg gtg ttg aat ttg

Ile Val Leu Gly Ile Leu Asp Prd'Val Leu Asn Leu

245 2560 25b

ata ata att ggt atc tca gag gta

gga att ggt tat

1le Ile Gly Ile Gly Ile Ser Ile Gly Tyr Glu Val

260 265 270

gtt

Val

gaa

Glu

geg

Gly

9240

gtt

.Val

gcg

Ala

576

624

672

720

768

816




~ Asn Leu Thr Sef'Thr'VaI Leu Asp Ser- IIe'Asn Asn-Asn 
'Ady Leu Phe 420 425 430 |l e Phe Leu Val Ser Asn Leu

Leu Thr- Gy Phe Ile Asn Met Ser Ile 435 440 445 Asn_ -

- Thr Leu G u Thr Ser Asn Lys Met Ala Val Ile Ile Leu
‘Il'e Gy 450 455 460 Tyr Ser Leu Thr ‘Trp Thr Leu Leu.

Ala.Leu Tyr Leu Asp Lys Arg Lys 465 470 475 480 lle-

Tyr Ile Lys Leu 485 20/ 722 2192 5 <211> 1458 <212>
'DNA <213> Candi da al bi cans <220> <221> CDS <222> (1)
ttg18a5dag 34002584 91k %%g: ?19; Let tt'\l:/g?a%:gg&%%at 34 888

gaa caa ttt dgtc tea gat Ser Ser Leu

..-.Leﬁyﬁﬁncifb ity df%SLéa %eﬁaﬂ}sFﬁﬁ% Y@% LgﬁrSégsgefiﬁiulﬂéilgfﬁl S.

275 a0 285

.ctt gaa tct ctec atc gee atg aét aaa gaa ggt.att ttt teg ttt. att
Leu Glu Ser Leu Ile Ala Met Asn Lyé Glu Gly Ile Phe Ser Phe Ile

200 295 300

gga tat ctt tgt att ttt ata att ggt cag tet tit ggg tca ttt gtt
Gly Tyr Leu Cys Ile Phe Ile Ile Gly Gln Ser Phe Gly Ser Phe Val -

305 | 310 315 320

tta aca ggc.tac aaa aca aag aac aac tté ata acc att age éaa att
'__Leu Thr Gly Tyr Lys Thr Lys Asn Asn Leu Ile Thr Ile Ser Lys Ile

325 330 o 335

cgt att tca aaa aéa 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 gca tgt ate ttc tat cac fta
.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 tea tte ttg caa cca att teca

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

912

060

1008

1066

1104

1152




~act ggt- gge aca att gaa .gaa att tat get gta ace.agt
ata gea tta 96. Thr Ay @y Thr Ile Gu Qu lle Tyr

- Aa Val Thr Ser Ile Al'la Leu.20 25 30 tea tct tat ttg.
tee ttt aga ttg ttg aaa aag tct ett -ggt gat tta 144
Ser ‘Ser Tyr Leu .Ser Phe Arg Leu Leu.Lys Lys Ser Leu _
Ay Asp Leu 35 40 45 get ttg att tac gac tac att ctt.

- aat gtg ttg aca att cta gealpee 2192 Ala Leu Ile Tyr
Asp Tyr 1le Leu Asn Val Leu Thr Ile Leu Ala Ser 50 55
6037 1/7 2 att act ggkt tat age aac gge ect tet tat ttg

~cat tat ttt att gtt 240 Ile Thr Val Tyr Ser Asn Ser

- Pro Ser Tyr Leu His Tyr Phe Ile Val 65 70 75 80 att
cca tca tta gtt ata tat eta gtg aat tac cat gtt gag

- R LG TR N TR 1.20_0-. |

S ca C aga

ayaa 9l a er
agdf el L S0P @r%?ﬁrg@a B R8¢ &
3gAsSp A u 100 105 0O etattg ceg éga aaa caa ttt4 a :
“"aca gcc tat cgt tet caa atg ttg § 4 Leu Leu Pro™Arg
Lys G'n Phe Ile Thr Al a Tyr Arg Ser Gn Mt Leu 115
120 125

get acg ttt tta tta.tgt tat_gac tta att gaa aaa tit atc ccg-ggg 1248 _
Ala Thr Phe Leu'Leu Cys Tyr Asp'Leu Ile Glu Lys Phe Ile Pro Gly

405 410 o 415

aac ctt act tet 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 Ash Gly Leu Phe-

420 425 430

ate tte ttg'gfc.agc aat tta tta aca ggg ttt att aac atg tecc atc 1344 o
Ile Phe Leu Val Ser Asn Leu Leu Thr Gly Phe Ile Asn Met Ser Ile

435 YT 445

aéc act ttg gaa act agc aat aaa atg geca gtg att atc itg att ggc 1392 o
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 a0 o 415 480




ata att act aat eta get ata tta get gtt gat ttt ect

att ttc cca 432 Ile Ile Thr Asn Leu Ala Ile Leu Ala

. Val Asp Phe Pro lle Phe Pro 130 135 140 aga aga ttt
'gec aaa gtg gaa aca tgg ggc acg tca 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 tcg ttt-

‘gtg ttc tee atg ggg ttg get5@av 2ct cga caa 528 Qy
Val @y Ser Phe Val Phe Ser Met Gy Leu Ala Asn Ser

'atAr{,;)acGIagG %angttth]%%. 170 175 ttg ate aag aac cac ace
gac aat taC aaa tit agt tgg aag agt tat 576 Leu lle

Y Hi r Asp Asn Tyr Lys Phe Ser. Trp Lys Ser
Il’LF ﬁnﬁgg fgé 11 ttg aaa aca ate aag cag aac ttt ate
aag tea gtg ‘?ﬁ% ata ctt gtt 624 Leu Lys Thr Ile Lys
@ n Asn Phe e 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-dy Ala |lle Arg Phe Val Ser

Val Lys @ n Leu Asp Tyr A n @ u 210 215 220 cac gaa
~aca gag tat gga ate cat tgg aat ttt ttc ttc aca tta
<2g}€?q 720 Hs Qu Thr Qu Tyr Ay lle Hi's Trp- Asn Phe

e "Phe Thr Leu Gy 225230 235 240 _

- <211> 485

<212> PRT

<213> Candida albicans

<400> 6
- Met Ser Ser Ser Léu 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 Leu

20 | 25 30

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

% . 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 15 80

1458




Ctte ttg cca att gta ttg gga ata tta gac ceg gtg ttg

~aat ttg gtt 768 Phe Leu Pro tle .Val Leu @y Ile Leu-_
" Asp Pro Val Leu Asn Leu Val 245 250255 cca cge ttc"

~ata ata gga att ggt ate tea att ggt tat. gag gta gcg

816 Pro Arg Phe Ile lle Ay lle" Ay Ile Ser lle Qy

~ Tyr Qu Val Ala 260 265 270 2 3/7 2 ttg aat aag act
_' ggt ttg ttg aag tte att tpg aQ® ;Age gaa aac aga 864
Leu Asn Lys Thr Ay Leu Leu Lys Phe Ile Leu Ser Ser -

_Ilg;| lbi“oA§&" ALY V%KSI?equgq,%u ¢l Agﬁ@ﬂ“cﬁlscvgl #h 6 %%CP
aat aaa gaa ggt att teg ttt att 912 Leu

Leu lle Ala Mat Asn Lys Gu Gl?? 11 e Phe Ser hﬁlle
290 295 300 gga tat ctt tgt aft ttt ata att. ggt cag

tet ttt ggg tea ttt gtt 960 Gy Tyr Leu Cys Ile Phe -

e lle Gly G n Ser Phe Ay Ser Phe Val 305 310 315

o Seaf‘eoer B RS B0 350 00, P PR 36 s SR AR
Leu Ih Thr I'le Ser g@ I'le 325 330 3%3 cgt att
tea aaa 438 caa cac aag aad gag ctg ctg ctg ttt ttc

tea 1066 Arg Ile Ser ‘Lys Lys Gn H's Lys Lys- Gu Leu
Leu Leu Phe Phe Ser 340 345 350 . _

| Leu Leu Pro Arg Lys Gln Phe Ile Thr Ala Tyr Arg Ser Gln Met Leu

115 o120 125

b _'_I'le.-Ile Thr Asn Leu Ala Ile Leu Ala Val Asp Phe Pro [le Phe Pro

100 1% 140

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

45150 155 160

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

165 w0 115

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

180 185 | - 190

Leu Lys Thr Ile Lys Gln Asn Phe Ile Lys Ser Val Pro Ile Leu Val

195 200 205

Leu G.ly Ala Ile Arg Phe Val Ser Val Lys Gln Leu Asp Tyr _Gln Glu

210 215 220




. gtc ‘gcc act acthag gga tta tat ttg gca tgt ate ttc
tat cac tta 1104 Val Ala Thr Thr G n Ay Leu Tyr Leu
Ala Cys tle Phe Tyr His Lou 355 360 365 get ttc agt

- ttg ttc ate age aac tta tea ttc ttg caa eca att tea
1162 ‘Ala Phe Ser Leu Phe lle Ser Asn Leu Ser Phe Leu -
G@n Pro lle Ser 24/ 72 370 375 380 aga cga ttg goo aat
tte ccc tac gtc atg tgg g2 gt7 2cg tac aat 1200 Arg
‘Arg Leu Ala Asn Phe Pro Tyr. Val Met  Trp Val Val Ser
Tyr Asn 386 390 395 400 get acg ttt tta tta tgt tat
gac tta att gaa aaa ttt ate ceg ggg 1248 Ala Thr Phe

Ei LN Y8 THTGATIE R 1, Sl PEEO R e T Y

aac “ct act gta ttg gac tct att
_.zzﬁat aac aat ggt,

_ %éa ttt 1296 E sleu Thr Ser Thi,Va
eu Asp Ser Ile n Asn. Asn Ay Leu Phe 420 425 %%

ate ttc ttg gtc age aat tta tta aca ggg ttt att aac
atg tee ate 1344 |le Phe Leu Val Ser Asn Leu Leu Thr.

_dyp e 435 44
Phe b 10 VAL E e el A58 PP Vel Bey ?aﬁakaet%t&&c i
1392 "Asn T L d Thr S L Met Al | 1le-
e et |”| e%yeﬁso 255 260655"AS "L 825\5& °

‘Pro Arg Phe Iie Tle Gly Ile Gly Ile Ser Ile Gly Tyr Glu Val Ala

260 265 270

_Leu Asn Lys Thr Gly Leﬁ Leu Lys Phe Ile Leu Ser.Sef.Glu Asn Arg

275 . 280 - 28b

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 Val

- 305 310 315 - 320

- Leu Thr Gly Tyr

Arg Ile Ser Lys

340

Val Ala Thr Thr-

Lys Thr Lys Asn

325

Lys Gln His Lys

Gln Gly Leu Tyr

Asn Leu Ile Thr Ile Ser Lys Ile

330 335

Lys Glu Leu.Leu Leu Phe Phe Ser

345 350

Leu Ala Cys Ile Phe Tyr His Leu



tat agt ctt act tgg aca ttg ctc 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 465 470 475 480 2 5/7 2
ate tac ate aag ett ‘tag 1458 ‘1le Tyr Ile Lys Leu 485
<210> 6 <211> 485 <212> PRT <213> Candi da al bicans -

<400> 6 Met Ser -Ser Ser Leu Lys @'n Leu Lys Au dn
Phe Val Ser Asp Leu 1 5 2® 67 ZThr Gy Gy Thr lle

"AJu dulle Tyr Ala Val Thr Ser Ile Ala Leu 20 25 30

Ser Segs Tyr Leu Ser Ph%lOArg“Leu. Leu Lysgdys Ser Leu
a Leu Ile Tyr Asp Tyr lle Leu
Asn Val Leu Thr Ile Leu Ala Ser 50 55 60 1le Thr Val

Ay Asp Leu 35 40 45

Tyr Ser Asn Ser Pro-Ser Tyr Leu Hi's Tyr Phe Ile Val
Algq’h?a_OSe?rE’ng Phe Ile Ser Asn Leu Ser Phe Leu Gln Pro Ile Ser

30 - 375 - 380

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

385 30 1395 400

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

405 40 a5

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 a0 M5

Asn Thr Leu Glu Thr Ser Ash Lys Met Alé 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 o 470 | 475 480

Ile Tyr Ile Lys Leu
485




26/72 Ile Pro Ser Leu Val Ile Tyr Leu Val Asn Tyr Hs -

Val Qu Lys Pro 85 90 95" Ser Ser Pro His Arg G.n Asn
‘Asp Thr Lys G u Asp Lys Ser Asp Gu 100 105 110 Leu

Leu Pro Arg Lys-Gn Phe Ile Thr Ala Tyr Arg Ser ‘G n

" Met Leu 115 120 125 Ile Ile Thr Asn Leu Ala Ile Leu .

Al a Val Asp Phe Pro I'le Phe Pro 130 135 140 Arg Arg
Phe Ala Lys Val Gu Thr Tem @y JThr Ser Met Met Asp
Leu 145 150 155 160 dvy Val @y Ser Phe Val Phe Ser
Met Gy Leu Ala Asn Ser ‘Arg Gn 165 170 175 Leu lle’
Lys Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser- -
¢y 7 180 185 190 Leu Lys Thr Ile Lys A n Asn Phe Ile
ys Ser Val Pro Ile Leu Val 195 200 205 Leu Gy Aa
-<2yl>e @a(g Phe Val Ser Val Lys G n Leu Asp Tyr G n Qdu
210 220 2 7/7 2 Hs QQu Thr u Tyr Ay lle H's

- @IEPofRn Phe Phe Phe Thr Leu Gy 225 230 235 240

<213} Schizosaccharomybes pombe

<2205
221> CDS

<222> (1).. (1380)

' <400> 7

atg tca taé asa ttg gaa aaa gaa gca ttt gtc tba aac ctg acg ggt'

‘Met Ser Tyr Lys Leu Glu Lys Glu Ala Phe Val Ser-Asn Léu Thr Gly
1 S ) .- g 10 _ ) ._ V15. .

'tca'agt tce att gag aca tgt'ggc ttg tta tta ata'gga att get tge
 Ser Ser Ser Ile Glu Thr Cys Gly Leu Leu Leu Ile Gly Ile Ala Cys

20 . 25 30

. ‘aac gtt ttg tgg gta aac atg act geg aga aac atc tta ccc aaa ggg
Asn Val Leu Trp Val Asn Met Thr Ala Arg Asn Ile Leu Pro Lys Gly

35 40 S

aat ctt ggg ttt ctt gtt gag ttt ttc atc ttt tge tta att cca tta
Asn Leu Gly Phe Leu Val Glu Phe Phe Ile FPhe Cys Leu Ile Pro Leu

50 85 .60

48

96

144

.192




Phe Leu-Pro' lle Val Leu Gy lle Leu Asp Pro Val Leu
Asn Leu Val 246 250 255 Pro:-Arg. Phe lle lle Ay Ile -
Gy lle Ser. Ile dy Tyr Gu Val Ala: 260 265 270 Leu
Asn Lys Thr Ay Leu Leu Lys Phe Ile Leu Ser Ser- A.u
Asn Arg 275 280285 Leu Gu Ser Leu Ile Ala Met Asn
Lys Qu @y Ile Phe Ser Phe Ile 290 295 300 Qdy Tyr.
Leu Cys Ile Phe Ile Ile ByYd @ Ber Phe Ay Ser Phe
Val- 305 310 315 320 Leu Thr dy Tyr Lys Thr Lys Asn
Asn Leu-lle Thr Ile Ser Lys Ile 325 330 335 Arg Ile
Ser Lys Lys G n H's Lys Lys Qu Leu Leu Leu Phe Phe

e 30 SRR g TV TR S e kg
B e L

g¥al Met Trp Val | Ser Tyr Asn 385 390 395 400 Al a
hr Phe Leu Leu Cys Tyr Asp. Leu I'e Au Lys Phe I?e
Pro Ay P S

gee tet ttt ttg.cct tcc ttc gtc ctt cat gtt ata agt cca att aat _.288
- Ala Ser Phe Leu Pro Ser Phe Val Leu His Val Ile Ser Pro Ile Asn

85 g 90 o 95
tgg gat gtg ctg aga aga aaa cct ggt'tgt tgt ¢tt act aaa aaa aaf - 2336
Trp Asp Val Leu Arg Arg Lvs Pro Gly Cys Cys Leu Thr Lys Lys Asn’

100 105 110

gaa aat act ttt gat cga cga att gct gga gtc aca tit tat cgt tet 384 -

* Glu Asn Thr Phe Asp Arg Arg Iie'Ala Gly Val Thr Phe Tyr Arg Ser

1s 120 | 125

caa atg atg ttg gtt adt gtc act tge atc ctg gee gtt gac ttt acc 432
Gln Met Met Leu Val Thr Val Thr Cys Ile Leu Ala Val Asp Phe Thr

136 - 135 S 140
ctt ttc ch agg agé tat gec aaa gtt gaa acce tgg gga aca tca ctg 480
Leu Phe Pro Aig Arg Tyr Ala Lys Val Glu Thr Trp Gly Thr Ser Leu

s 150 155 160

atg gat ctt ggt gtt gga tet tte atg'ttt tet tea ggt act gtg get 528




405 410 415 Asn.Leu Thr Ser Thr Val Leu Asp Ser.lle
Asn Asn Asn.dy Leu Phe 420 425:430 Il e Phe Leu Val
Ser Asn Leu Leu Thr Gy Phe'lle Ash Met Ser Ile 435
. 440 445 Asn Thr Leu A u Thr Ser Asn Lys Met: Al a.Val
Ile lle Leu Ile Ay 450 455 460 Tyr Ser Leu Thr Trp
“Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys 465 470
475 480 lle Tyr Ile Lys Bew 48322 9/7 2 <210> 7
<211> 1380 <212> DNA <213> Schi zosaccharonyces ponbe
MetHP LR Ly VelPSo2 38R Fud) et PRSQhr s:408Py Thatwlt & tac
- aaa ttg gaa aaa gaa gea ttt gte tea aac ctg aeg ggt 48
Met Ser Tyr fg¢s Leu Gu Lys ¢y Ala Phe Val Sgrg Asn
Leu Thr Ay o _ '

gga cgg aaa aat gac att aaa aaa cca aat geg ttt aaa aat gta ttg '576

Gly Arg Lys Asn Aspllle Lys Lys Pro Asn Ala'Phe.Lys AanVal Leu

180 185 190

. tgg aat tect tte atc ctt ttg att tta ggé'ttffgcg cgd atg ttt tta 624
Trp Asn Ser Phe Ile Leu Leu Tle Leu Gly Phe Ala Arg Met Phe Leu

195 20 205

'acg aaa agc atc aat tac caa gaa cat gta agc gaa tat ggc atg cat 672

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

210 e 220

tgg aac ttt tit ttc acc cta ggt ttc atg get ctt ggé gta ttt ttt 720

Trp Asn Phe Phe Phe Thr Léu Gly Phe Met Ala Leﬁ'Gly Val Phe Phe

225 230 235 240

ttt cgt cgt tect tta aaa aaa gtc tce tat ttt aat tta gea acc ttc 768
Phe Arg Arg Ser Leu Lys Lys Val Ser Tyr'Phe-Asn Leu Ala Thr Phe

9245 9250 255

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

260 . 265 | 970




1 510 15 tea agt tee att gag aca tgtggc ttg tta tta"-
ata gga-att get tgc 96 - Ser Ser Ser Ile du Thr Cys
Ay Leu Leu Leu lle Ay Ile Ala Cys 20 25 30 aac gtt ,
ttg tgg gta aac atg act geg aga aac ate tta ccc aaa

' ggg 144 Asn Val Leu Trp Val Asn Met Thr Ala-Arg Asn
I'le Leu Pro Lys Gy 35 40 45 aat ett ggg ttt ett gtt -
gag ttt ttc ate ttt tge t8a2af¥ Zca tta 192 Asn Leu
Ay Phe Leu Val @ u Phe Phe Il e Phe Cys. Leu lle Pro
Leu 50 55 60 30/72 ¢ttt gte att.tac gtt tea tcg aaa
gtt ggc gtt ttc act ctt tgc ata 240 Phe Val Ile Tyr

taabcgoBts S, kxSoologflace Vel Boe T oleu O1n: s 092 70 s

gee tct ttt ttg ect tee tt tc ctt cat

T4 FE 3o ARLPAp R, R AR T W 0 WG BT

ctg agﬁsaga aaa cct g 80t_gt tgt ctt ac ggaa aaa aat
336 rp Asp- Val Leu g Arg Lys Pro y Cys Cys Leu
Thr Lys Lys Asn 100 105 110 gaa aat act ttt gat cga
cga att get gga gte aca ttt tat cgt tct 384 du Asn

seliet B 480 A9 Gb ' SR G R oINS T B89 a2
- Gly Ile Ala Ser Leu Pro Giy Tyr Ile Ala Ile Tyr Phe Tyr Gly Met

200 295 © 800

© tat acc ggt agf-gta gtt ttg gct'gat'cga_cct cta atg tat act aga 960
Tyr Thr Gly Ser Val Val Leu Ala Asp Arg Pro Leu Met Tyr Thr'Arg-

305 310 815 320

get gag teg tgg aag cge ttt . caa cgt cta tta ttg;cég cta tge att- 1008
Ala Glu Ser Trp Lys Arg Phe Gin Arg Leu Leu Phe Prq Leu Cys Ile

325 330 . 33

ttg tta gtg ttg tat ctt gtg tct aac ttt ttg tca gtt ggt gtt tet 1056
Leu Leu Val Leu Tyr Leu Val Ser Asn Phe Leu Ser Val'Gly Val Ser

340 L a4 - 350
cge cga ctt get aat acg cect tat.gtt gcg aat gtt gec ttt atc aat 1104
Arg Arg Leu Ala Asn Thr.Pro Tyr Val Ala Asn Val Ala Phe Ile Asn

365 360 o 365

atg ttt ttt ctt act ata tac ata ctt att gat gcc tat tta ttc cca 1162




115 120 125 caa atg atg.ttg gtt act gtc act tgc ate
ctg-gee gtt gac ttt acc 432 dAn Met-Met Leu Val Thr
Val ‘Thr Cys Ile Leu Al'a Val Asp Phe Thr 130 135 140"
ctt ttc ccg agg aga tat gee aaa gtt gaa ace tgg gga
aca tea.ctg 480 Lou Phe Pro Arg Arg Tyr Al a Lys Val’
GQu Thr Trp Gy Thr Ser Leu 145 150 155 160 ‘atg gat
ctt ggt gtt gga tct ttc aB@B ¥ 2ct tea ggt. act gtg -
get 528 3.1/7 2. Met Asp Leu Gy Val Ay Ser Phe Met

MeEMheSPhe P86 TV I Tyl Al 13635 7Q1a1’_f§r 198redprfaa

aat gac att aaa aaa’ cca aat geg tit aaa aat gta ttg
Sidyg Gy Arg Lys Az Asp |l e Lys LyggPro Asn Al a Phe
‘Lys Asn Val Leu 1?3 185 190 tgg aat tct tte ate ett
ttg att tta gga ttt gcg cgc atg ttt tta 624 Trp, Asn
Ser Phe Ile Leu Leu Ile Leu @y Phe Ala Arg Met Phe

L8 30 AP 090 0°GELSled 6. P R o
s K5 Prrolf beriee il B 19504t e%@é 0 &

2e90C gta ttt ttt O Trp Asn Ph he Phe Thr Leu y
38 he Met Al a-Leu’ %Zy Val Phe Phe%gE o 46%

aat aat aat gge ttg ttg gtg ttt'ttg att gbt aac gtt tta aca gga' '1248'_
~Asn Asn Asn Gly Leu Leu Val Phe Leu Ile Ala Asn Val_Leu Thr Gly:
408 40 415

‘gta gtt aat tta tég ttc gac acc ctt cat tct age aat geca aaa gge 12967
‘Val Val Asn Leu Ser Phe Asp Thr Leu His Ser Ser Asn Ala Lys Gly

| 420 o435 430

‘ttg aca atc atg act atg tat ctt ttt att att tge tat atg gea cat 1344
Leu Thr Tle Met Thr Met Tyr Leu Phe Tle Tle Cys Tyr Met Ala His

43 a0 445

tgg cit get caa cac gga att cgt tit cgc'ctt tag - | © 1380 .
Trp Leu Ala Gln His Gly Ile Arg Phe Aig Leu

450 455 | 460 .

<210> 8

<211> 459




225 230 235 240  ttt .cgt cgt tct tta.aaa aaa ' gtc tcc:
‘tat ttt aat tta gea ace tte 768 Phe Arg Arg Ser Leu
Lys Lys Val Ser Tyr Phé Asn Leu-Ala Thr Phe 245 250 .
255 att act ctt ctt cat cat tgt ttg ctt gtt tta ace
-cct.ttc caa aaa 816  Ile Thr Lou Leu-H s Hi s Cys Leu-
Leu Val Leu Thr Pro Phe G n Lys 260 265 270 3 2/7 2
tgg gca eta tee gcec ccc agal aCa pat. att .ttg get cag
aat aga gag 864 Trp Ala Leu Ser Ala Pro Arg Thr Asn
<2hé?l’k‘?“ Ala @n Asn Arg Gu 275 280 285 ggt att get
tct ctt ece gga tac att get att tac ttt tat gga. atg

- PBRE sefl e Aefbed8 w084 300° ot Yack ot agt ota gtl

ttg get gat cga cct eta atg tat act .aga 960 Tyr Thr
Ay Ser Val Val Leu Ala Asp Arg Pro Leu Met Tyr Thr

<4§%§8305 310 315 320 get gag teg tgg aag cge ttt caa
t 'eta tta tte ceg eta tgc att 1008 Ala GQu Ser Trp-

'.Melg-‘g% ok Eﬁ gLePF%lAr g}gs ?ﬂaﬂﬁ f”fé i)t Le@%n% ﬁh?téf%sg

ca gtt ggt gtt tct 1056 Leu leu Val Leu Tyr l,aeu Val.
er. Asn Phe LEu Ser Val Gly Vﬁ Ser _

Ser Ser Ser Ile Glu Thr Cys Gly Leu Leu Leu Ile Gly Ile Ala Cys

20 25 30

- Asn Val Leu Trp Val_Asn Met Thr Ala Arg Asn Ile_Léu Pro Lys Gly

3/ 0 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 | R (R 75 80

Ala Ser Phe Leu Pro Ser Phe Val Leu His Val Ile Ser Pro Ile Asn

g5 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 ValiThr_Phe Tyr Arg Ser




340 345 350 -cge cga ctt get aat acg ect tat gtt-.gcg
~aat gtt gcc ttt ate aat 1104 Arg-Arg Leu Ala Asn Thr
Pro Tyr Val Al'a Asn Val Al a Phe Ile Asn 355 360 365
atg ttt ttt ett act ata tac ata ett att gat gcc tat.

tta ttc cca 1152 3 3/7 2 Met Phe Phe Leu Thr Ile Tyr -

~ Ile Leu'lle Asp Ala Tyr Leu Phe Pro 370 375 380 tot
. tot gtg cca tat gga agt cBesgf¢ Too aaa ctg ctt gaa .
"gat goo 1200 Ser .Ser Val Pro Tyr Gy Ser Arg Val Pro
Lys Les Leu Gu Asp Al 3,385 390 395 40Q,- aat-aat aat
ggc ttg ttg gtg ttt ttg att get aac gtt tta aca gga
1248 Asn Asn Asn Gy Leu Leu Val Phe Leu Ile Ala Asn
Val Leu Thr Gy 405 410 415 gta gtt aat tta tog tte

3205 Ebb LTI Ya R0 20)s 9FE 12RO G0 LA08 el
Ao 420 425 430 g-aca. ate atg acj,qatg tat ctt ttt
at¥ att tgc tat até ca cat 1344 L&

Met Tyr Leu Phe Ile Ile Cys Tyr Met Ala H s 435 440
445 tgg ctt get caa cac gga att cgt ttt cgc ett tag =

| Leu?ﬁle Pr LeugA&‘yr (El:g L@ISSVECE }gllll l_T%rAfr% ET}?.llﬁ;gSeLreBeu

145 150 S8 160

. Met Asp Len Gl? Vai-Gly Ser Phe Met Phe Ser Ser Gly Thr Val Ala_

165 1m0 15

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 o205

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

210 - 215 S 220

Trp Asn Phe Phe Phe Thf Leu Gly Phe Met Ala Leu Glj Val Phe Phe

225 - 230 : 235 240

Phe Arg Arg Ser Leu Lys Lys Val SerzTyr Phe Asn Leu.Ala Thr Phe

245 Ses0 255

Thr 11e Met Thr




450 455 460 (210> 8 <211> 459 34/72 '<212> PRT <213>
Schi zosacchar onyces por.nbe <400> 8 Met: Ser Tyr Lys
Leu Qu Lys G u Al a-Phe Val Ser Asn Leu Thr dy 1 5 -
10 15 Ser Ser Ser Ile Gu Thr Cys Gly Leu Leu Leu Ile
Ay Ile Ala Cys 20 25 30 Asn Val Leu Trp Val Asn Mt
Thr Al'a Arg Asn Ile Leu Pro Lys Gy 3540 45 Asn Leu
Gy Phe Leu Val- Gu Phe PB& J1@ Phe Cys Leu Ille Pro -
Leu 50 5560 Phe Val 1le Tyr Val Ser Ser Lys Val Qy

el T g B8 B0 (L 13y0R G sRelcRN Bt o)
95 Trp %8 Val Leu Arg Aﬁl% Lys Pro Ay N Leu
Thr Lys Lys Asn 100 105 0 Gu Asn Thr - _e Asp Arg

Arg lle Ala @y Val Thr Phe Tyr Arg Ser

 Trp Ala Leu Ser Ala Pro Arg Thr Asn Ile Leu Ala Gln Asn Arg Glu

et 280 S 985

 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 Leﬁ Leu Phe Pro Leu Cys Ile
325 . 330 335

| Leu Leu Val Leu Tyr Leu Val Ser Asn Phe Leu Sef Val Gly Vai Ser

340 | 345 | 350

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

35 _ 360 365

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

370 375 . 380

Ser Ser Val Pro Tyf Gly Ser Arg Val Pro Lys Leu Leu Glu Asp Ala

385 o890 395 400




3 5/7 2115 120 125 d'n Met Met Leu.Val -Thr. Val ‘Thr .
Cys Ile Leu-Ala Val. Asp Phe Thr 130 135 140 Leu Phe
Pro Arg Arg Tyr Ala Lys Val GQu Thr Trp Gy Thr Ser .
Leu 145 150 155160 -Met Asp Leu Gy Val- Gy Ser Phe.
Met Phe Ser Ser Ay Thr Val Ala 165170 175 Qdy Arg
Lys Asn Asp Ile Lys Lys Pro Asn Ala Phe Lys Asn Val
Leu 180 185 190 Trp ‘Asn $er Phetle Leu Lou Ile Lou -
Gy Phe Ala Arg Met Phe Leu 195 200 205 Thr Lys Ser:
I[le.Asn Tyr G n Qu Hs Val Ser Gu Tyr Ay Mt His
210. 215 220 Trp Asn Phe Phe Phe Thr Leu Ay Phe Mt
L Val . Phe. - 225:230:235, 2 P g
st ih BY s Ko " R G R (21, 20 Bl
245250 256#,6/72lle' Thr%é‘ Leu Hs H's Leu
Leu Val Leu _ﬁr Pro Phe @ n- gs 260 265 270 "Trp Al a
Leu Ser Ala Pro Arg Thr Asn Ile Leu Ala G n Asn Arg
Gu I .

Val Val Asn Leu Ser Phe Asp Thr Leu His Ser Ser Asn Ala Lys Gly

- 420 4z 430

Leu Thr Ile Met Thr Met Tyr Leu Phe Tle Ile Cys Tyr Met Ala His

435 . 440 IR VL

Trp Leu Ala Gln His Gly Ile Arg Phe Arg Leu

450 455

210> 9

<211> 1576
<212> DNA

<213> Aspergilius_fumigatus

2200
221> CDS

222> (31).. (1536)

<400> 9
aaggtgcaaa fccegeggea ttgégtcaag atg gat cca gat tat aaa gct cge b4

_Met'Asp Pro Asp Tyr Lys Ala Arg



275 280 285 dy Ile Ala Ser Leu Pro.Gy Tyr Ile Ala
- I'le Tyr Phe Tyr dvy Mt 290 295 300 Tyr Thr-dy Ser

Val “Val Leu:Ala Asp Arg Pro Leu Met Tyr Thr Arg 305

310 315 320 Ala Gu Ser. . Trp Lys Arg Phe A n Arg Leu
Leu Phe Pro Leu Cys 1le 325:330 335 Leu Leu Val Leu

Tyr Leu Val Ser Asn Phe Lou Ser Val Gy Val Ser 340 -

345 350 Arg Arg Leu Ala A Fht ro Tyr Val - Al a Asn
‘Val -Ala Phe Ile Asn 355 360 365 Met Phe. Phe Leu Thr
Ile Tyr Ile Leu I'le Asp Al aTyr Leu Phe Ryo 370 375"
380 "Ser Ser Val Pro Tyr Ay Ser Arg Val Pro Lys Leu
- Leu Gu Asp Ala 385 390 395 400 3 7/7 2 Asn Asn Asn
Gy Leu Leu Val Phe Lou Ile Ala Asn Val Leu Thr Ay -
d

 fGRIR 1 el AT i L
Lyg%uﬁ%a -II;XE\ \}é?uSe@hElslf lL%ullA'l% 91’;? G-N rSeI\r/EiléA,‘I 124 '_&1%1 Ifle35

10 15 20

“aac gec gte ace ttg gtt got teg gta tec gtt tti ctg tgg tea att
" Asn Ala Vél Thr Leu Val Ala Ser Val Ser Val Phe Leu Trp Ser Ile

C9s | 0 3 | a0

cta caa tct cge cta tec ttt tte aca cec tac agc.gbc get gcc ctt
Leu Gln_Ser Arg Leu Ser Phe Phe Thr Pro Tyr Ser Ala Ala Ala Leu

45 B0 55

ctec gtt gat ttc ctg ctec aat gta cta gct.atc ttg tte géa acc act
- Leu Val Asp Phe Leu Leu Asn Val Leu Ala Ile Leu Phe Ala Thr Thr

60 N 65 | 70

- tta tac tct tcg geg cet ctt ctt ctec aat cte ctt cta ata tet cece
Leu Tyr Ser Ser Ala Pro Leu Leu Leu Asn Leu Leu Leu Ile Ser Pro

75 g0 . 85

get ctg ctg ata cte cte tct abg aaa cgt cet cgg acce cec gic aaa
- Ala Leu Leu Ile Leu Leu Ser Thr Lys Arg Pro Arg_Thr Pro Val Lys

90 . 95 | 100

102

150 .

198

246

294

342




"Trp Leu Ala G'n His Gy Ile Arg Phe Arg Leu 450 455
<210> 9 <211> 1576- <212> DNA <213> Aspergi | 1 us _ '
fum gatus <220> <221> CDS <222> (31). (1536) <400> 9
aaggt gcaaa tcccgcggea ttgagtcaag atg gat cca gat tat.
aaa get cgc 54 Met Asp Pro Asp Tyr Lys Ala Arg 3 8/_72

-+ aaa gag gee ttt gtc tea ggt ctt gca gga gga age atc

., ctg gaa ate.102 Lys Au 3 Phe2 Val Ser Ay Leu Ala
Gy Gy Ser Ile.Leu Gu Ile 10 15 20 aac gee gtc ace

el S8 SPRELa e W Sl 1 w0
B bif 4 O Bay Mo B AETUYIRCHS B LK,

,loé\gg Leu Ser: Phe, ffpe Thr Pro Tyr l%r Ala Ala Ala E_f‘d,l 45

cat geg aca gec ttg ccé-gag tet cta'ccc.att cat cca;tﬁt cte acg 438
His Ala Thr Ala Leu Pro Glu Ser Leu Pro Tle His Pro Phe Leu Thr

125 S 10 135

éca tat.cgc gee gee atg atg gtt ate acg tgc'atc gct.atc ttg gct 486
:Thr Tyr Arg Ala Ala Met-Met Val Ile Thr Cys Ile Aia Ile leu Ala

10 45 150

gtg gat ttt cge att ttt cct cge cga ttc gec aag gta gaa aac tgg 534.
Val Asp Phe Arg Ile Phe Pro Arg Arg Phe Ala Lys Val Glu Asn Trp

155 10 165

ggt aca tea cte atg.gat cfg gge gtt gga tcg ttt gte ttt tecg gge 582
_Glerhr'Ser'Leu Met Asp Leu Gly Val Gly Ser Phe Val Phe Ser Gly

170 s 180

.gga gta gta tcc:gct cge tea cta cte aag age agg acc aat gge tet 630
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 gee aag agg ttg att geg teg acg cga cac tet 678

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




. etc gtt
- -gca acc
"Ala lle
gcg. cct
Leu Tyr
Ile Ser
aaa cqgt
~Leu Leu
100 3 9/

ggg aaa gat gae teg aaa 390"

gat.

act
Leu
ctt
Ser -
Pro
cct
Ser
7 2

tte ctg etc aat gt a eta get ate ttg ttc
246 Leu Val Asp Phe Leu Leu Asn Val Leu

Phe Ala Thr Thr 60 65 70 tta tac tet teg..

Ctt etc aat etc ctt eta ata.tet ccc 294
Ser Ala Pro Leu Leu Leu Asn Leu Leu Leu
75 80 85 get ctg ctg ata etc etc tet aeg
egg-acc- ccc gha gaa B42 A a Leu Leu I'le
Thr Lys Arg Pro Arg Thr Pro Val Lys 90 95
g aaa ect.-cct . cag tee get : get
i %%?a Lys-Pro Proa%rl%g An

Ser Ala Arg Ala Ay Lys Asp Asp Ser Lys 105 110 115
120 cat geg aca gcc ttg cca gag tct cta ccc att cat

=f oty

etc
L&

Pro d u_Ser

438 Hi Thr Al L
Fe0of Gt A e o TS e 18 Fa'ell,

11ao"Rn Tl P oL e T MR SVar bef W 1S

Ala lle
ect cge

&l 18 goc ang ot gaa ase tog I Val Asp

Phe Arg tle Phe Pro. Arg Arg Phe Ala Lys Val Gu Asn
Trp 155 160 165 | '

ttg gac tat
‘Leu Asp Tyr

235

tté ttt aca
Phe Phe Thr

250

ttg gct acg
Leu Ala Thr

265
gtc tig tat

Val Leu Tyr

cte glc tcc

Leu Val Ser

gcg

Ala

tig

Leu

ate

Ile

caa

Gln

cet

Pro

300

gag cac gtc acc gag fab gge gfa cat tgg aac tte
Glu His Val Thr Glu Tyr Gly Val His Trp Asn Phe

240 - 245

ggt ctt ttg cct ceg tte gtg gag gtc tte gac gee
Gly Leu Leu Pro Pro Phe Val Glu Val Phe Asp Ala

286 . 260

att’ ccg tca tac gag gtt ctc tce gtg ggg ate gcc'
Ile Pro Ser_Tyr Glu_Val Leu Ser Val Gly Ile Ala

210 275 280

gtt gec cta gag tca aca gac ttg aaa'agc_tac ate
Val Ala Leu Glu Ser Thr Asp Leu Lys Ser Tyr Ile

285 290 295

cgt ggg cca age tta ctg tcec aag aat cgt gaa gge
Arg Gly Pro Ser Leu Leu Ser Lys Asn Arg Glu Gly

306 . 310

726

T4

822

870

918

966




ggt aca tea etc atg gat ctg ggc gtt gga tcg ttt -gtc
ttt tcg gge 582 dy Thr Ser Leu Met Asp Leu Ay Val -
"'y Ser Phe Val Phe Ser Ay 170 175 180 gga gta gta
tee get cge tea cta etc aag age agg ace aat ggc tct _
630 dy Val Val Ser Ala'Arg Ser Leu Leu Lys Ser Arg
Thr Asn Ay Ser 185 190 195 200 aaa agg ttg cct ctt
gcc aag agg ttg att gcg tgg atp rga cac tct 678 Lys
Arg Leu Pro Leu Ala Lys Arg Leu Ile Ala Ser Thr Arg

gtcLﬁmS% %Q/ﬂ%a % agg% é%é?é?%thﬁk E@QgSE%$9t§?FE§g99§0L4

V €gg eta I aaa ggc o

. Le r. Se

-VHE% Sk 558 SEghodet ig i R R R R
.ggc g%fb‘ cat tgg aac ta%ez 774 Lou Asp Téé Ala Qu H's

Val Gu Tyr Gy Va%H s Trp Asn Phé*235 240 245

“ttc ttt aca ttg ggt ctt ttg ect ccg ttc gtg gag gtc
~tte gac gee 822 Phe Phe Thr Leu Gy Leu Leu Pro Pro

" Phe Val. Gu Val Phe Asp Ala 250 255 26 jet ae
atﬁt@caﬂt 886 & éaaYCaEcbé‘écgﬁa att tl“éettg‘t 80395333%% @%%

]se |A|‘r% %jdehf ke 55’1(?% '7;\'53 Z(SJIQYO ﬁgfe) rSe ylgheGSer \Arl ?‘uPrSoe '

330 - 33b . , 340

1062 .

.-_ gaa-bag goce agg aga cgg gte ctg atec age ctt gge gtg caa geg tta 1110_
Glu Gln Ala Arg Arg Arg Val Leu Ile Ser Leu Gly Val Gln Ala Leu

345 30 - 355 360

gtg tgg acc act ctt ttt gtg ttg aac tec act tat gcg'atg gga tac 1158
'Val Trp Thr Thr Leu Phe Val Leu Asn Ser Thr Tyr Ala_Met Gly Tyr

365 80 315

gga gct aat atc cet gte toc cge cge cte get aac atg cec tat gte 1206,
“Gly Ala Asn Ile Pro Val Ser_Arg Arg Leu Ala Asn Met Pro Tyr Val

380 C 38 . 390

- ctt tgg gtt tcg geg ttc aac acc gcg caa ctg ttt gtg ttc tge ctg 12564
Leu Trp Val Ser Ala Phe Asn Thr Ala Gln Leu Phe Val Phe Cys Leu

395 - 400 405

atc gaa aca cte tge ttt cct gea gtt cat cgg aca acg act caa gag 1302

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




gtc ttg tat caa gtt gee eta gag tca aca gac ttg aaa
~age tac ate 918 Val Leu Tyr:Gn Val' Ala Leu @u Ser
Thr Asp Leu Lys Ser Tyr |lle 285 290 295 etc gtc tcc
~cet 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 Au dy 300 305 310 4 1/72 gtc ttc tee ttc tea - .
ggt-tat etc . gcg att ttt cyt2 gér gt cgt gcg 1014 Val
Phe Ser Phe Ser Ay Tyr Leu Ala 1le Phe Leu Ala Ay
Ar a 315 320 32 ate gge att eg ta ate cct ego
gg%loglct tct tte teglgga age cca 106%20al le Ay Ile Arg
Ilelle Pro. Arg Ay Thr Ser Phe Ser Arg Ser Pro 330
335 340 gaa cag gee agg aga egg gtc ctg ate age ctt

et G Bl Joratlarn s Bei'Bis Sade i S o0
sefufl S PAT Aol bb Phephrhtif® e B S Sl

eer Thr Tyr Ala, Met Gy Tyr 365,370 375. gga get t
4236 ect gtc tee*tgec cgc etc get4g§c at g cce-tat_é%@
1206 - Ay Ala Asn Ile Pro Val Ser Arg Arg Lou Ala Asn
‘Met Pro Tyr Val 380 385 390 S

ttc aat aag'aaé agt ctc geg atc ttt ctt ttg gee aat ctt ctg act - 1398 -

Phe Asn Lys Asn Sér Leﬁ Ala Ile Phe Leu Léu Ala Asn Leu Leu Thr

445 450 455

gga get gtg aat ctg age ate tbc aca att gat gect aat aca geg cag 1446
Gly.Ala Val Asn Leu Ser Ile Ser Thr Ile Asp Ala Asn Thr Ala Gln

60 465 a0
gce ate get gtf cte att gga tat tcé tce att ate aca ggg gtt get . 1494 :
Ala Ile Ala Val Leu Ile Gly Tyr Ser Ser Ile Ile Thr Gly Val Ala

475 480 485 X
cta gea ttg cat cat gecc aat atc aaa gta qtf cct ttc'tag _ 1536.
Leu Ala Leu His His Ala Asn Tle Lys Val Leu Pro Phe

490 a5 500

ggtatttacg agcaatiggt ggtgtgttsga agatatatag ' _ | 1576 -

<2105 10




ctt tgg gtt tcg gcg ttc aac ace geg caa ctg ttt gtg.
“ttc tge ctg-1254 Leu Trp Val Ser Ala Phe Asn Thr Ala -
A n Leu Phe Val - Phe Cys Leu 395 400 405 ate gaa aca
- etc tgc ttt ect gca gtt cat egg aca aeg act caa gag B
1302 Ile du Thr Lou Cys Phe Pro Ala Val His Arg Thr
‘Thr Thr A n Qu 42/7 2 410 415 420 age gaa tct gag ega
gtc gat ttt get acg age cga atp aatg teg gee 1350 Ser -
. .Gu Ser Gu Arg Val Asp Phe Ala Thr Ser Arg |le Met
<2§f\; Sﬁjtla 425430 435 440 ttc aat aag aac agt etc geg
ate ttt ott ttg gee aat ett ctg act 1398 Phe Asn Lys
<2@%ppﬁgr Leu Ala Ile Phe Leu Leu Ala Asn Leu Leu Thr
- 45 0 455 .gga get gtg aat ctg age ate toe aca att

t .get._a a eg.cag 1446 dy Ala Val Asn Leu Ser
<2pr, A Sordifiug FEnSESuR'S Asn Thr Ala G n 460 465 470 .
-'gee ate get gtt etc att gga tat tca tec att ate aca -

ggg gtt get 1494 Alalle Ala Val Leu lle dy Tyr Ser
<4§®r1 le lle Thr Ay Val Ala 475 480 485 cta gca ttg

t "Cat gee aat -ate aaa gta ett cct ttc tag 1536 Leu

' -'Meﬁlggpégr%) EIISS ’lj}"rS_Lsﬁsl %lé?\S Arllgliyes (L}i/t? A gl PI’lLeek}ad3 rS%rp %.ﬁguo

15 10 S 15

‘Ala Gly Gly Ser Ile Leu Glu Ile Asn Ala 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 | 0 45

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

- 50 3 55 60

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

65 10 T 80

| - Leu Asn Leu Leu Leu Ile Ser Pro Ala Leu Leu Ile Leu lLeu Ser Thr

85 90 %

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

100 105 110




got atttaeg agcaattggt got gt gttga agat at at ag 1576 _
'<210> 10 4-3/7 2 <211> 501 <212> PRT <213> .
Aspergillus f uni gat us.  <400> 10 Met Asp Pro Asp. Tyr .
Lys Ala Arg Lys Gu Ala Phe Val Ser Ay .Leu 1 5 10 15
"Ala Gy Gy Ser Ile Leu GQu Ile Asn Ala Val Thr Leu-
- Val Ala Ser 20 25 30 -Val Ser- Val Phe Leu Trp Ser Ile
Leu @ n Ser ‘Arg Lou Ser Phel Phe 235 40 45 Thr Pro-Tyr
Ser Ala Ala Ala Leu Leu Val ‘Asp Phe Leu Leu Asn Val

eI Lyt oty bhP e RO e T B PSR SBET
Ile S Pro Ala Leu L Y Ile Leu Leu Sej %hr 86 90 95

Lys_.Arg5 Pro Arg Thr ProOVaI Lys Ala Lys"Pro Pro Arg
G n Ser Ala 100 105 110 44/72 :

‘Leu Pro Ile His Pro Phe Leu Thr Thr Tyr Arg Ala Ala Met Met-Val.

130 135 140

Tle Thr Cys Ile Ala Ile Leu_Ala Val_Asp_Phe Arg Ile Phe Pro Arg

4510 155 160

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

165 170 175

Val Gly Ser.Phe Val Fhe Ser Gly Gly Val Val Ser Ala Arg Ser Leu_.

180 - 185 S 100

7 Leu Lys Ser Arg Thr Asni Gly Ser Lys'Arg Leu Pro Leu Ala Lys Arg

195 200 1205

~ Leu Ile_Ala Ser Thr Arg His Ser Ile Pro Leu Leu VallLeu Gly Leu

210 S 215220

Ile Arg Leu Tyi'Ser Val Lys Gly Leu Asp Tyr Ala Glu His Val Thr

225 - 230 s 240

Glu Tyr Gly Val His Trp Asn Phe Phe Phe Thr Leu Gly Leu Leu Pro

245 250 - 255




Arg Ala GI"y L'ys'.Asp':As_p Ser Lys’ H's Ala Thr Al'a Leu -
Pro Qu Ser 116 120125 Leu Pro Ile H s Pro Phe Leu

~Thr Thr ‘Tyr Arg Ala Ala Met Met Val 130 136 140 lle . -

Thr Cys Ile Ala Ile Leu Ala Val Asp Phe Arg Il e Phe
Pro Arg 145 150 155 160 Arg Phe Ala Lys Val Qu Asn
Trp, Ay Thr. Ser Leu Met Asp Leu @y 165 170 175 Val
- dy Ser Phe Val Phe Ser (1ys Ay 2/al 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
Ala Ser Thr Arg H's Ser Ile Pro Leu Leu Val Leu Qvy.

Popged SR Al SRRt T e sl SR Sy,

dy Val ?E@ Trp Asn Phe Phe Phe Thr Leu Goy,leu Leu
Pro 245 .Z50 255 4 5/7 2 Pro Phe Val du Vazl Phe Asp _
Ala Leu Ala Thr Ile Ile Pro Ser Tyr 260 265 270 Qdu
“Val Leu Ser Val- Ay Ile-Ala Val Leu Tyr dn Val Aa

'Glhevé1C1éh Ser Val Gly:Ile Ala Val Leu Tyr Gln Val Ala Leu Glu

975 280 - 285

- . Ser Thr Asp Leu Lys Ser'Tyr Ile Leu Val Ser_Pro Arg Gly Pro Ser

290 S . 295 - 300

Leu Leu Ser LYs.Asn Arg Glu'Gly Vél_Phe Sef Phe Ser Gly Tyr Leu |

305 310 . 815 . 320

Ala TIle Phe Leu Ala Gly Arg Ala Ile Gly Ile Arg Ile Ile_Pro Arg'

325 ' B 330 o ' 335

Gly Thr Ser Phe ‘Ser Arg Ser Pr03Glu 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 8 380

Arg Leu Ala Asn Met Pro Tyr Val Leu Trp Val Ser Ala Phe Asn Thr




275 280 285 Ser Thr Asp.Leu Lys Ser Tyr Ile Leu Val
Ser Pro Arg Ay Pro Sef 290 295 300 Leu Leu Ser Lys
Asn Arg du Gy Val ‘Phe Ser Phe Ser @y Tyr Lou 305 .
310315 320. Ala lle Phe Leu Ala. @y Arg Ala Ile Gy -
Ile Arg Ile Ile Pro Arg 325 330 335 dy Thr Ser ‘Phe
Ser Arg Ser Pro Gu A@n Ala Arg Arg Arg Val -Leu 340
345 350 Ile Ser Leu Ay Valg @n2oAla Leu Val Trp, Thr
Thr Lou Phe Val Leu 355 360 365 Asn Ser Thr- Tyr Al a
tdy Tyr Gy a Asn Ile Pro | Ser Arg 370

38 80 Arg Lou Alz?agﬁAsn Met Pro Tyry%al Leu Trp Val Q(?
Ala Phe Asn Thr 4 6/7 2 385 390 395 400 Ala G n Lou
Phe Val Phe Cys Lou Ile Gu Thr Lou QIS Phe Pro Ala

Al%er n4 qu ﬁﬁg V%E:P %y% L%UT%OEQ ghﬁ % P#‘ﬁ r§er Arg -

e I\/Et Ser a Phe Asn Lys ‘Ser Lou Ala | 435 -
440 445 £05° 4% R A% 43

Val_His'Arg Thr Thr Thr Gln Glu Ser Glu Ser Glu Arg Val Asp Phe '

20 45 C 430

:Ala Thr Ser Arg Ile Met Ser.Ala Phe Asn Lys Asn Ser Leu Ala Ile

45 a0 | 445

Phe Leu Leu Ala Asn Leu Leu Thr Gly'Ala Val Asn Leu -Ser Ile Ser

450 485 460

- Thr Ile Asp Ala Asn Thr Ala Gln Ala Ile Ala Val Leu Ile Gly Tyr .

465 . 470 415 | 480

Ser Ser Ile I1e Thr Gly Val Ala Leu Ala_Leu His His Ala Asn Ile

485 . 490 . 495
 Lys_Va1 Leu Pro Phe

- 500

<210> 11

<211> 1648




”-_:<222>.(122)..(198)

‘Phe Lou Lou Ala Asn Lou Lou Thr @y Ala Val Asn Lou. -
Ser Ile Ser 450 455460 Thr Ile Asp Ala Asn Thr Ala- "
~Gn Aalle Ara Val Lou lIle dy Tyr. 465 470 475 480
‘Ser . Ser Ile lle Thr Ay Val Ala Lou Ala Lou Hs Hi's
Ala Asn |le 485 490 495 Lys Val Lou Pro. Phe 500 ,
<210>. 11 <211> 1648 47/ 72 <212> DNA <213> Aspergillus
fum gatus - <220> <221> i nrpop 79222> (122).. (198)
<220> <221> CDS <222> (26).. (121) - <220> <221> CDS"

<2223 (199) .. (1608)

213> Aspergillus fumigatus
<2200

:<221> intron

<220

- <221> CDS:

4222> (26).. (121)

 <220>

<221> CDS

<222> (199).. (1608)

<400> 11

gcaaatceeg cggeattgag tcaag atg gat cca gat tat aaa gct cgc.aaa bZ
Met Asp Pro'Asp-Tyr'Lys Ala Arg Lys

1 - 5 ..

~gag gee ttt gte tea get ctt gca 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 gtc ace ttg gtt get teg gttegtgtta ctatcttatt gtggetactt - 151

Ala Val Thr Leu Val Ala Ser




<400> 11 gcaaatcccg cggcattgag tcaag atg gat cca gat
tat aaa get cgc aaa 52 Met Asp Pro Asp Tyr Lys Ala.
Arg Lys 1 5 gag gcc ttt gtc tea ggt ctt gea gga gga .
age ate ctg gaa ate aac 100 - A u Ala Phe Val Ser Ay
‘Leu Ala Gy Ay Ser Ile Leu Qu lle Asn 10 15 20 25
gcc gtc ace ttg gtt get tcg gttcgtgtta ctatcttatt
gtggctactt. 151 Ala Val Thrg kep Hal Ala Ser 48/7 2 30
cgectacatt gtttctcgac taaccgagtc tetttgcgat caatcag -
gta tee gtt 297 ~Val Ser Val 35 1ttt ctg tgg tea att
eta caa tct cgc eta tee ttt - tte aca ccc tac 255 Phe
Lou Trp, Ser Ile Leu-A@n Ser Arg Leu Ser Phe Phe Thr
Pro Tyr 40 45 50 age gcc get gcc ctt etc gtt gat ttc

t at e eu -

cefitboghf kot tefcf At R AL oY (Pbe s oaBtos 207
ttg tte gea ace act tta tac tct tcg gcg ect %% fit
etc aat etc 351 Leu Phe Ala Thr Thr Leu T9F & '&er

Ala Pro Leu Leu Leu Asn Leu 35

ttt ctg tgg'tca att cta caa tct cge cta tece ttt-ttc'aca cce tac  2bb
Phe Leu Trp Ser Ile Leu Gln Ser Arg Leu Ser Phe Phe Thr Pro Tyr

40 45 B0

‘age gee get gee ctt cte gtt gat tte ctg ctc aat gta cta goct ate 303
Ser Ala Ala Ala Leu Leu Val Asp Phe Leu Leu Asn Val Leu Ala Ile

55 60 - 65

ttg ttc gca acc act tta tac tct teg gcg.cct ctt ctf ctc aat cte 351
Leu Phe Ala Thr Thr Leu Tyr Ser Ser Ala Pro Leu Leu Leu Asn Leu

v . 715 o 80

ctt cta ata tct ccc get ctg ctg ata cte cte tet acg aaa cgt cct - 399
~ Leu Leu Ile Ser Pro Ala Leu Leu Ile Leu Leu Ser Thr Lys Arg Pro

85 - 90 ' 95

cgg acc ccc gtc aaa geg aaa cet cet cge c§g.tcc get aga get ggg 447
Arg Thr Pro Val Lys Ala Lys Pro Pro Arg Gln Ser Ala Arg Ala Gly

100 105 110 | 115




70 75 80 ctteta ata tct ccc get ctg ctg ata etc etc.

~tct acg aaa cgt ect 399 ‘Leu Leu Ile Ser Pro Ala Leu
Leu Ile Leu Leu Ser- Thr Lys Arg Pro 85 90 95 egg ace
ccc gtc aaa geg-aaa cct cct cgc cag tee get aga get
ggg 447 Arg Thr Pro Val Lys Ala Lys Pro Pro Arg dn -
Ser Ala Arg Ala Gy 100 105 110 115 4 9/7 2 aaa gat -
gac tcg aaa cat. gcg aca gee9ifq Tca gag tct .eta ccc

att 495 Lys Asp Asp Ser Lys His Ala Thr Ala Leu Pro

' aa(ar:I ébtsgéc Lt%!g‘ ﬁaocé‘é %e&zﬁél

aca tat cgé gee ge€ atg a

 LETAPRS g (T

t cge ega tte
e Arg Il e Phe

cgc att ttt
Ala Val Asp T

ctg ggc gtt gga tcg 639 Lys. Val

cafriea TR P8y Fheetodebigogts o6 g

Wi

ate ¢

338385 B30 b
S £

%@c Jc%? ccafal ¢ay Lhh

g gt

i

5€ 591

o Arg Arg Phe
155 160 aag.gta gaa aac tgg ggt aca tca etc atg gat

165

tcggg

t{ de

ate aeg tgc 5(%'139%?&:2
P%IoaGllylbg?ll\/%teu\@o H{‘%et .

ettg ge
Ile Al a

gtg gat

Alllsjoe Leu

a 150

A u Asn Trp Ay Thr
175 ttt
1% &%

495

543 -

S AR e Vel Yol Bl e

140 145
‘atc get atc ttg get gtg gat ttt cge att tit cct cge cga tte gee 891
Ile Ala Ile Leu Ala Val Asp Phe Arg Ile Phe Pro Arg Arg Phe Ala
150 55 160
aag gta gaa aac tgg ggt aca tca ctc atg gat ctg gge gtt gga teg 639
Lys Val Glu Asn Trp Gly Thr Ser Leu Met Asp Leu Gly Val Gly Ser
165 170 175

ttt gtc ttt teg gge gga gta gta tocc get cge tea cta cte aag agc 687

Phe Val Phe Ser Gly Gly Val Val Ser Ala Arg Ser Leu Leu Lys Ser

180 185 190 ~195

agg acc aat ggc tct aaa agg ttg cet ctt gec aag agg ttg att geg 735
Arg Thr Asn Gly Ser Lys.Arg Leu Pro Leu Ala Lys Arg Leu Ile Ala

200 205 210

tcg acg cga cac tet att cct ctg cte gte cte gge ctg att cgg cta 783
: Ser Thr Arg_His Ser Ile Pro Leu Leu Val Leu Gly Leu Ile Arg Leu




180 185 190 195 agg ace aat ggc tet aaa agg ttg ect

. ett gee aag agg ttg att gcg 735 Arg Thr Asn Ay Ser

- Lys Arg Leu Pro Lou Ala Lys. Arg Leu1le Al a 200 205
210 tcg aeg cga cac tct att cct ctg etc gtc etc ggc
ctg att 'egg eta 783 Ser Thr Arg His Ser Ile Pro Leu’
Leu Val Leu Gy Leu Ile Arg Leu 5:0/7 2 215 220 226
tac age gtc-aaa ggc ttg ggcotAy gcg gag cac gtc ace.
gag tac gge 831 Tyr Ser Val Lys Ay Leu Asp Tyr Ala
GQu Hs Thr du Tyr . 230 235 240 cat tgg
aac ttc ??g ttt aca ttg % 0ett ttg cct nggz%tte gt g
879 Val His Trp Asn Phe Phe Phe Thr Leu Ay Leu Leu

Pro Pro Phe Val 246 250 255 gag gtc tte gac gcc ttg
927 {u Val

el A o bR B B Brorfoqypedi o

Rt ??1 SaLghdop 8L 538 3R Yl Bl

AIaV LeuTyr Gn aja% a'LouGIuSeéThr Asp280 :
285 2 ttg aaa age t ate ctc gte t &0 cct cgt ggg -
cca age tta ctg tee 1023 Leu Lys Ser Tyr Ile Leu Val -
Ser Pro Arg Ay -Pro Ser Leu Leu Ser _

:'gta cat tgg aac ttc ttc ttt aca tig ggt ctt ttg cct ccg_tté_gtg 879.
Val His Trb Asn Phe Phe Phe Thr_Leu Gly Leu Leu Pro Pro Phe Val

245 250 - 255

. gag gtc tte gac'gcé_ttg get acg atc att ceg tca tac gag gtt cte 927 .
Glu Val Phe Asp Ala Leu Ala Thr Ile Ile Pro Ser Tyr Glu Val Leu

260 o5 210 - 915

tce gtg ggg ate gee gte tig tat caa gtt gcé cta gag tca aca gac 975_
 Ser Val Gly Ile Ala Val Leu Tyr Gln Val Ala Leu Glu Ser Thr Asp

280 285 - 290

ttg aaa age tac ate ctc'gtc tec cet cgt ggg cca age tia ctg.tcc 11023
- Leu Lys Ser Tyr Ile Leu Val Ser Pro Arg Gly Pro Ser lLeu Leu Ser

295 300 305

aag aat cgt gaa gge gte tte tce ttc tca ggt tat ctec geg att ttt 1071
Lys Asn Arg Glu Gly Val Phe Ser Phe Ser Gly Tyr Leu.Ala Ile Phe

310 315 320




295 300 305 aag aat cgt gaa ggc gtc ttc .tee ttc tca’
ggt tat ctc gcg att ttt 1071. Lys Asn Arg Q-u G'y Val
- Phe Ser Phe Ser @y Tyr Leu Ala:lle Phe 310 315 320 .5
1/7 2 ett get ggt cgt gcg atc ggc att egg ata.ate cct
cgc gga act tet 1119 Leu Ala Ay Arg Ala Ile Ay lle
Arg lle lle Pro Arg @y Thr Ser 325 330 335 ttc tca

aga age cca gaa cag gcc agg AUA 2%egg gtc ctg ate age
ctt 1167 Phe Ser Arg Ser Pro Qu G n Ala Arg Arg A«g

oYl PP 8o R 350 055008, 0 E1°050 0

Lo pletel §F AorbcbiysheTsh THE oo Pl by

%? ate ect -gtc teﬁ gc cgc etc get 63 Tyr Ala Met:
Ay Tyr Ay Ala As le Pro vVal Ser"“Arg Arg Leu Ala .
- 375 380 385 aac atg cce tat gtc ett tgg gtt teg gcg
ttc aac ace gcg caa ctg 1311 Asn Met Pro Tyr Val Leu
Tr Val Ser Ala Phe Asn Thr Ala G n Leu 390 395 400 '
P ety PET T9GeStR GPREECPER 48 C8F cgttcge § ALCAEC gita 1167

Phﬁﬁt@ (F:,ﬁreg g 1358%pT@1|A;(a| Phﬁrg Arg L\Eali eu I(Ee _uSe-EhLeuL_eu

340 _ 345 350 o 355

rggc gtg caa.gcg tta gtg_tgg acc act ctt ttt'gtg ttg aac tce act 1215
-_Gly Val Gln Ala Leu Val Trp Thr_Thr Leu Phe Val Léu.Asn Ser Thr
| 360 365 370

tat gcg atg gga tac gga get aat atc'éct gte tee cge cge cte gct" 1263
Tyr Ala Met Gly Tyr Gly Ala'Asn'IIe.Pro Val Ser Afg Arg Leu Ala

315 380 : 385

aac atg ccc tat gtc ctt tgg gtt tcg.gcg ftc aac acc gcg caa ctg 1311
Asn Met Pro Tyr Val Leu Trp Val Ser Ala Phe Asn Thr Ala Gln Leu -

390 | 305 C 400

ttt gtg ttc tge ctg atc gaa aca ctc tge ttt cet gea gtt cat cgg 1359
Phe Val Phe Cys Leu Ile Glu Thr Leu Cys Phe Pro Ala Val His Arg

405 410 : 415

‘aca acg act caa gag agé gaa tct gag cga gte gat ttt get acg age 1407

Thr Thr Thr Gln Glu Ser Glu Ser Glu Arg Val Asp Phe Ala Thr Ser o




405 4'1_0 415 aca aeg act caa gag- age gaa tct gag cga -
gtc gat ttt get acg age 1407 Thr Thr Thr @dn G u Ser-
Qu Ser Qu Arg Val Asp Phe Ala Thr Ser 5 2/72 420 425
430 435 ega ate atg tcg gcc ttc aat- aag aac agt etc
geg ate ttt ett ttg 1455 Arg Ile Met Ser Ala Phe Asn -
Lys Asn Ser Leu Ala Ile Phe Leu Leu 440 445 450 gcc
aat ctt ctg act gga get g aay £tg age atc tcc aca
att gat 1503 Ala Asn Leu Leu Thr Gy Ala Val Asn Leu
4o8er lle Ser Thr bde Asp 455 460 5 get aat aca %’gg
cag gcc ate get gtt etc att gga tca tec att f’LL _
Ala Asn Thr Ala Gn Ata lle Al a VaI Leu Ile Gy Tyr
Ser Ser IIe‘ 470 475 480 atc aca ggg gtt get cta gca

cobeftafte 12 Ao e BiBe i Hef Ghedt dle utVa® by 1459

“%Sﬁ&f@ﬁ §§ra@§§§ ﬁé‘&a}%ég il ”alrsﬂef%ogfe Bigenben

<211> 2045 445 450

gce aat ctt ctg.act gga get gtg aat ctg age atc tcc aca att gat 1503
Ala Asn Leu Leu Thr Gly Ala Val Asn Leu Ser Ile Ser Thr Ile Asp |

455 460 a5

get aat aca geg cag gcc'atc gct gtt ctc att gga tat tca tecc att 1551
Ala Asn Thr Ala Gln Ala Tle Ala Val Leu Tle Gly Tyr Ser Ser Tle

0 475 480

atc aca ggg gtt get cta gea tig cat cat gee 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 agatétatag o 1648
_'Pfo Phe |
500
<2105 12
<211> 2045

.<212> DNA




<212> DNA 5-3/.7 2 <213> Cryptococcus neof ormans <220> -
' <221> intron 222> (137).. (198) <220> <221> intron
<222> (892).. (942) <220> <221>.intron <222> (1636). ..
- (1686) <220> <22D CDS <222> (44).. (2001) <400> 12
gtcatagcat taaatecccg ccataataag ctactgaatt gca atg
'ggg gat tac 55 Met Ay Asp Tyr | - aag tcg gcc .aaa gag
.gcc ttt gtc tcg gat aac cEaB gO¥ Pct tct atc 103 Lys -
Ser Ala Lys Qu Ala Phe Val Ser Asp-Asn Pro Ay Ala

<2§§5 Ckbﬁiééoééhsl§eé¥3rmans

220>
221> intron

292> (137).,(198)

{2200
<221> intron

¢999> (892).. (942)

<220
' ¢221> intron

<222> (1636). . (1686)

220>
<221> CDS

222> (44).. (2001)

<400> 12
- gtcatagcat taaatccecg ccataataag ctactgaatt gca atg ggg gat tac bb
:Met_Gly Asp Tyr

1

aag tcg gec aaa gag géc-ttt gtc teg gat aac cca ggt get tet ate 103
| Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro Gly Ala Ser Ile

5 (N - 20



'54/-72 tgg agt ate aac get gtc age ctg gtc gea ctg
gtatgtaget cgttctcecga 156 Trp Ser 1le Asn Ala Val Ser

‘Leu.Val Al'a Leu 25 30 ggggttctgt catttggaga cgettattaa

ttgggatcgc ag gcg aca tat get 210 Ala Thr Tyr Ala 36

etc tgg . ate gcc tta tcg ccg tac ate cgt cat gga.etc’

- ctg aac.aac 258 Leu Trp Ile Ala Leu Ser Pro Tyr lle
- Arg Hi's Ay Leu Leu Asn Asm 40745 50 tac ctg ate tgt

- gtt ctt ccc cta tta ttc ggg gtg ace ate tte tea 306

- Tyr Leu Ile Cys Val Leu Pro Leu Leu Phe Ay Val Thr.
Il e Phe Ser 55 60 65 act tcg ect etc gta ttt ace-tet

ebderrhf S o bet ekt F C??egtéé?fﬁ%r%%%%%s-
ek by B sg"a o3t Bfu e ’ﬁ’%‘i “Bys ser G n Lys Oy

Phe Lys Ser gsl Ser Ser-Pro Gédcj 85 90 95 aag cca aaa
ggc caa tgg a gac gaa tea gat tee gat gag gaa cca -
450 5 5/7 2 Lys Pro Lys Ay G@n Trp Leu Asp Glu Ser

- Asp’ Ser AspGIuGIuPro _

ggggttctgt catttggaga cgcttattaa ttgggatcge ag gcg aca tat gct
Ala Thr Tyr Ala
36

cte tgg atc gce tta“tdg ccg tac atc cgt cat gga ctc ctg aac aac
Leu Trp Ile Ala Leu Ser Pro Tyr Ile Arg His Gly Leu Leu Asn Asn _

40 45 50

_tac ctg atec tgt gtt ctt ccc cta tta ttec ggg gtg ace ate tte tea
Tyr Leu Ile Cys Val Leu Pro Leu Leu Phe Gly Val Thr Ile Phe Ser

55 - 80 65

_act tcg cot cte gta ttt ace tet ttt ttg tec att att tee ctc gct'
Thr Ser Pro Leu Val Phe Thr Ser Phe Leu Ser Ile Ile Ser Leu Ala

0. - 75 80
tic atc acg aaa tcc caa aaa tge ttc aaa tet gtec agi teg cec gaa
Phe Ile Thr Lys Ser Gln Lys Cys Phe Lys Ser Val Ser Ser Pro Glu

85 90 | 95

aag cca aaa ggc caa tgg cta gac gaa tca gac tec gat'gag’gaa cca

156

210

258

306

354

402

450




100105 110 115 "geg'-gaa”' ect get tct gea. get gga tct
gca gea gtc tea cca gta aag 498 Ala Gu Pro Al a Ser
Ala Ala Gy Ser Ala Ala Val Ser Pro Val. Lys 120 125

130 ctt eta ect tee caa gtg geg tte get tcg gga tee

eta tta tct ccc 546 Leu Leu Pro Ser G n Val Ala Phe
Ala Ser d'y Ser Leu Leu Ser Pro 135 140 145 gat ccg:
aca aca tee ccc atg teg esa& a0r pgt tct tea get tea
- gga 594 Asp Pro Thr- Thr Ser Pro Met Ser Pro Ser Ser
LyS& r g tpid 9
Sagcarts S8 GRCr Fed 2 0 400 asholerdR, 86 G5 Pl ¢
uAspProLeu y lle Mt Ay Asn Arg Arg _
lge Leu 165 17011 5 tta gaa ggal\é/t tcg ett gat f{f '
ccg tea cat ate gac tec aag gtc 690 Leu Qu dy Val
Ser Leu Asp Val Pro Ser Hs Ile Asp Ser Lys Val 180
185 19

eod B2a,00F BRY bt ath et 70y ek gof iockfa ol aa‘r Dagh o 49

| Al%/d} Iéﬁ%’ag{%c% g@fy?b@)ééﬁ(?egag{%é? a\léghé‘fj% 5§a 13862

ttt ttg aca1 g 786 Lys Na@n Trp Val Lys (élu Lys
Gly Arg- Leu o Phe Leu Thr o i : _ :

'dtt cta cct tce caa gtg geg tte get teg gga tce cta tta tet cece
Leu Leu Pro Ser Gln Val Ala Phe Ala Ser Gly Ser Leu Leu Ser Pro

135 10 145

gat ccg aca aca tcc cce atg teg cea agt agt tet tea get tca gga
- Asp Pro Thr Thr Ser Pro Met Ser Pro Ser Ser Ser Ser Ala Ser Gly

15 185 160

cat gaa gac cct ttg ggg att atg'ggc_gtt aac aga cgg agg tecg cta
His Glu Asp Pro Leu Giy Tle Met Gly Val Asn Arg Arg Arg Ser Leu

165 170 g 175

tta gaa gga gtt tcg ctt gat gtt ccg teca cat ate géc tece aag gte
Leu Glu Gly Val Ser Leu Asp Val Pro Ser His Ile Asp Ser Lys Val

180 185 190 195

aga ata tct cct gtt ccc tac tig agg ctc aaa aag fct agg gea acg
Arg TIle Ser Pro Val Pro Tyr Leu Arg Leu Lys Lys Ser Arg Ala Thr

200 | 905 210

046

594

642

690

738




215 220 225 tac cga geg cac atg:atg etc atg act gtt
ate tge atc ttg gcg gta 834 Tyr. Arg Ala His. Met Met
Leu Met Thr Val 1le Cys-1le Leu Ala Val 230 235 240 -
gat ttt 'gaa gtg ttt ect aga tgg cag ggc aag tge gaa
gat ttt ggt 882 Asp Phe Qu Val Phe Pro Arg Trp G n -
Ay Lys Cys GQu Asp Phe Ay 245 250 255.act ‘agt ctg
gtaagctttc cttcagccat ggtsamgtpe teaccgetct 931 Thr
Ser-Leu 260 - acttgccgta g atg gac gtg ggt gtc ggg tca -
tte gtc ttt tee-etc ggt 981 Mt Asp Val Ay Val Gy
Ser Phe Val Phe Ser Leu @y 265 270 275 etc gtc tee

aa%%§a tt %/ ttS%éra ?ﬁ ﬁ_)ggg‘%e {gﬁﬁgSer &’F%%F rgféro -786
_LY%- e lasgjgnjalf atloL%Sglgq‘? 818' ee ccg ?Lg'?'tf ’glt },%laz

Ser Ser - Al a Leu Asn HlsllellePr Leu Thr
Pro Ser I—Z’ﬁg 295300 30532{0te act tee atezg?c ate tcg
‘etc cga aaa tee ate cce ate etc gtc 1125 Phe Thr Ser.
'I'Ie Leu Ile Ser Leu Arg Lys Ser Ile Prolle Leu Val

tac cga gcg cac atg atg cte atg act gtt atc tge atec tig gcg gta = 834
.Tyr Arg Ala His Met Met Leu Met Thr Val Ile_Cys-Ile Leu Ala Val

23 - =3 240

gat ttt gaa gtg ttt cct aga tgg cag gge aag tge gaa gat ttt ggt 882

Asp_Phe_Glu Val Phe Pro Arg Trp Gln Gly Lys Cys Glu Asp Phe Gly

245 - 250 255
act agt ctg gtaageittc cttcageccat ggtccagtge tcaccgctct: ” 931
Thr Ser Leu |

- 260

acttgccgta'g atg gac gtg ggt gtc ggg tea tte gtc ttt tec ctec ggt 981
Met Asp Val Gly Val Gly Ser Phe Val Phe Ser Leu Gly

265 g0 218
~cte gte tec aca aaa tet ctt tét cct cca cct cca act cct acg cce 1029
. Leu Val Ser Thr Lys Ser Leu Ser Pro Pro Pro Pro Thr Pro Thr Pro

280 085 9290

tce teg cee get cte aac tet cac atc-att cce ¢tc acc ccg tec ceg '1077




310 315320 etc gge ttt ata egg. ttg att atg.gtc aag
. gga tet gat tat cet gag 1173 Leu Ay Phe lle Arg Leu -
I1e Met Val Lys Ay Ser Asp Tyr Pro du 325 330 335.

cat gtg aeg gag tac ggc gtg cac tgg aat tte tte tte

ace etc gca 1221 Hs Val Thr Gu Tyr Gy Val H's Trp
Asn Phe Phe Phe Thr Leu Ala 340 345 350 355 ttg gtt

cct gtg etc gcc gtg ggc aspt7 egm $ca ttg acg cag tgg
ctt 1269 Leu Val Pro Val Leu Ala Val Ay Ile Arg Pro -

T nTrp,le 3 t ' tt

Segg%erg 15210 gtlg Léetql eA%heg ef?g Scfge g;‘? nggfec‘% g%f 3%%1%%%?%%9 '
Trp Ser %% Leu Ay Val |;|3(5-’0||e Ser Leu L%g Hs d@n
Leu Trp 380 385 tta aca tat tat etccgtec ate

gtc tte tca ttc ggc cgg tca ggt 1365 Leu Thr Tyr Tyr
Leu dn Ser 1le Val Phe Ser Phe Gy Arg Ser dy 390

PR B BEE 6L Hotot Atece AL TG PAG AEFR Blnent1ZS
L Ph Ser L dy Tyr Ley 40 0
Pyl S 21k It 113 GebneuohE Lo el R Prgde gt Lak

gttt agg etc 1461 or |1'e Phe Leu e Ay Leu Ser
I'le Géﬁ’ Asp Hi s Val L@EEAr_g Leu !‘J’£0 7 o

‘cte gge ttt ata cgg ttg att atg gtc aag gga tet gat tat cct gag | 1173
Leu_Gly Phe Ile Arg Leu Ile Met Val Lys Gly Ser Asp Tyr Prq Glu

325 33 . 335

cat gtg acg gag tac gge gtg cac tgg'aat tte tte tte aéc cte gea 1221
His Val Thr Glu Tyr Gly Val His Trp Asn Phe Phe Phe Thr Leu Ala

340 345 350 , 355

.ttg gtt cect gtg cte gcc'gtg ggc att cga cca ttg acg cag tgg ctt 1269 -
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 atc atc tet ttg ctg cat cag cfg tgg 1317_
- Arg Trp Ser Val Leu Gly Val.Ile Ile Ser Leu Leu His Gln Leu Trp

375 | 380 o 385

- tta aca tat tat ctc caa tcc atc gtc titc teca ttc gge cgg tca ggt 1360 .

Leu Thr Tyr Tyr Leu GIn Ser Ile Val Phe Ser Phe Gly Arg Ser Gly

390 395 . 400



420 425 430 435  agt tta eca cca aga aga.gag agg gte

- -gtg tca 'gaa aca aat gaa gag 1509 Ser Leu Pro Pro Arg
Arg @u Arg Val Val Ser @u Thr Asn G u Gu 440 445
450 cat gag cag agt cat ttt gag aga aaa aaa'ttg gat:
~ttg att atg gag 1557 His AQu @ n Ser His. Phe Qu Arg
Lys Lys Leu Asp Leu 1le Met G'u 455 460 465 ttg att
gga tat age tta ggc tgg tgggta ®tc tta gga ggc tgg
att 1605 Leu Ile Ay Tyr Ser Leu Ay Trp Trp Ala Leu
Leu Ay Gy Trp I'le 470 475 480 tgg gcc ggc ggg gag
‘gta tee agg cgt tta gtaagtggac atctttggta 1655 Trp,
Al u_ \Val u. .48 t ac

atf fcete ded Segadlpan Yook £8P R gl bp "tus

N7 / Al ro.Iyre. Val P 0 tgg

Ilét_%eg'g%ug é\gg %\sn fysAETu '%1? lE)he t’i?l%( Séairiﬂeélt p?o Gﬁ%?[‘ggg?% _

ac aat ~ace ace- C dgge

et ett 1756 - Trp Ala Ala Tyr Asn Thr Thr Phe Lou

-Le%os‘(s} y Tyr. Leu Legﬁieu_ 505 510 51?51%ace cac att att
cca.tct .cce ace tct tee caa aca tca eca teg ate 1803

"Thr His Ile Ile Pro Ser Pro Thr Ser Ser G n Thr Ser

Pro Ser. lle : _ .
tcc ata g{t ttg atc gge ttg tet att gga gat cat gitt tta agg ctec 1461

Ser Ile Phe Leu Ile Gly Leu Ser.Ile Gly Asp His Val Leu Arg Leu

420 425 N 430 435

agt tta cca cca aga aga gag égg gtc gtg tca gaa aca aat gaa gag 1509.
| Ser Leu Pro Pro Arg_Arg Glu Arg Vai Val Ser Glu.Thr Asn Glu. Glu

440 a5 450

CatLgag cag agt cat ttt gég aga aaa aaa ttg gat ttg att atg gag 1557 -
.His Glu Gln Ser His Phe Glu Arg Lys Lys Leu Asp Leu Ile Met Glu

- 455 . 460 . 465

- ttg att gga tat age tta gge tgg tge goa cte tta gga gge tgg att 1605
Leu Ile Gly Tyr Ser Leu Gly Trp:Trp Ala'Leu Leu Gly Gly Trp Ile

a0 . 415 480
tgg goco gge geg gag.gta tee agg cgt tta gtaagtggac atctttgeta 1655
Trp Ala.Gly Gly Glu Val Ser Arg Arg Leu

- 485 490

atattgtacc tatactaate cctgecataaa g gee aac get cet tat gta tit 1707




520 525 530 tta gtg ect ccc ttg etc gac ‘get atg aat
‘aaa aac ggt etc gog ata 1851 Leu Val Pro Pro Leu Leu
. Asp Ala Met Asn Lys Asn Gy Leu Ala Ile 535 540 545
Sttt ttg gcg gcc aac ttg ctt aca gga ctg gtg aat gtg
age atg aag 1899 Phe.Leu Ala Ala Asn. Leu Leu Thr Ay
‘Leu Val Asn Val Ser Met Lys 550 555 560 aca atg tat -
geg ccg gcg tgg. ttg tca asP gy Ptg tta atg ttg tat
1947 Thr Met Tyr Ala Pro Ala Trp Leu Ser Met dy Val
Leu Met Leu Tyr 565 570 575 Op ..a ay at gt
tgt gta ggg tgg ata ctg aa_aAggaASgggfaaggga e g@QEhgThr
Leu Thr Ile Ser Cys Val Ay Tr p49I5I e Leu Lys Gly5669
Arg Ile 585 590 595 6 0/7 2 aag ata tagttaaagt
gtttaccatg caggatactg agtatetegg ttca 2045 Lys lle
<210> 13 <211> 1797 <212> DNA <213> Cryptococcus

< > < > -
tggegotfaoéc%aréga ta%zz(i)at aéczj'accc‘a% cte cte gege tac cte cte ctt - 176h

.Trp Val Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly Tyr Leu Leu Leu. '

805 . 510 - BI5
acc cac att att cca tct cce ace tet tcc caa aéa tca cca teg atc 1803
Thr His Ile Ile Pro Ser Pro Thr Ser Ser Gln Thr Ser Pro Sef Tle

520 - . . 5% 530

. tta gtg cct ccc ttg ctc gac get atg aat aaa aac ggt ctc geg ata 1851

Leu Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn Gly Leu Ala Ile

535 . 540 545

-ttt ttg geg gee aac ttg ctt aca gga ctg gtg aat gtg age atg aag 1899
‘Phe Leu Ala Ala Asn Leu Leu Thr Gly Leu Val Asn Val Ser Met Lys

550 . - 555 | 560

aca atg tat gecg ccg geg tgg ttg tca atg ggg gtg tta atg ttg tat = 1947
Thr Met Tyr Ala Pro Ala Trp Leu Ser Met Gly Val Leu Met Leu Tyr
565 - s10 575 580

~acc ttg aca atc agt tgt gta ggg tgg ata ctg'aaa gga cgg agg ate 1905
Thr Leu Thr Ile Ser Cys Val Gly Trp JIle Leu Lys Gly Arg Arg Ile

88 . B0 595




. <222> (1).(1794) . <400> 13 atg ggg gat tac aag teg. .
- gee aaa gag gee ttt gtc teg gat aac cea 48 Mt Ay
- Asp Tyr Lys Ser ‘Ala Lys Au Al.a Phe Val Ser Asp Asn -~
Pro 1 510 15 ggt get tct-ate tgg agt atc aac get gtc"
age ctg gtc gca ctg gcg 96 dy A a Ser Ile Trp Ser -
~Ile Asn Ala Val Ser Leu Val Ala:Leu Ala 20 25 30 aca
tat get etc tgg ate gee tgay ity xeg tac ate cgt cat
gga etc 144 Thr Tyr Ala Leu Trp, Ile Ala Leu Ser Pro
~Tyr Ile Arg His Ay Leu 6 1/72 35 40 45 ctg aac aac
tac ctg ate tgt gtt ctt ccc eta tta tte ggg gtg ace

: Leu |1 Pro Leu Leu
sabyed AR EPugthe ok VE Bl (i oot ore 200
LY% ttt ace tct ttt ttg tee att att 240 |le Phe Ser
hr®Ser Pro Leu Val Phe Thr Ser -Phe Leu Ser Ile Ile 65
70 75 80. tee etc get ttc ate acg aaa tee caa aaa tgc
ttc aaa tet gte agt 288 Ser Leu Ala Phe Ile Thr Lys
Ser @ n 'Lys Cys Phe Lys Ser Val Ser 85 90 95 teg ccc
gaa aag cca aaa gge caa tgg eta gac gaa tea gae tee
gat 336

210> 13
211> 1797
- ¢212> DNA

<213> Cryptococcus neoformans -

<2205
<221> CDS

o> (1).. (1794)

<400> 13
atg ggg gat tac aag-tcg gec aaa gag gec tit gtc teg gat aac cea 48
Met Gly Asp Tyr Lys Ser Ala Lys Glu Ala Phe Val Ser-Asp’Asn Pro

15 . 10 IREST:

ggt get tet ate tgg égt atc aac gct gtc age ctg gtc gea ctg geg 96
Gly Ala Ser Ile Trp Ser Ile Asn Ala Val Ser Leu Val Ala Leu Ala

20 25 30

. aca tat get cte tgg ate gee tta teg ch tac atc cgt cat gga cte 144

Thr Tyr Ala Leu Trp Ile Ala Leu Ser Pro Tyr Ile Arg His Gly_Leu




- Ser Pro GI u Lys. Pro Lys dy dn Trp LeU'_Asp‘ d u Ser

Asp Ser Asp 100 105 110 'gag gaa cca gcg gaa cct get :

‘tct gca get gga tet gca gea gtc tea 384 du Gu. Pro-
Ala du Pro Ala Ser Ala Alta Gy Ser Ala Ala Val Ser

115 120 125 cca gta aag.ctt eta cct tee caa gtg gcg
tte get tcg gga tee eta 432 Pro Val Lys Leu Leu Pro

"Ser Gn Val Ala Phe Ala Sgr; Gy Ser Leu 130 135 140 6 °

2/7 2 tta tct ccc gat ccg aca aca tec ccc atg tcg cca
- agt _ag% tct tea 480 L Ser Pro Asp Pr&) Thr Thr Ser
Pro Met” Ser Pro Ser Ser” Ser Ser 145 150 5155 160 = get
tea gga cat gaa gac cct ttg ggg att atg ggc gtt aac
aga. egg 528 Ala Ser Gy Hs Au Asp Pro Leu Ay lle
cta tta

'ctgwﬁé?cga% $ ¢yt %g’g&q‘ﬂé?‘ist b5 Chorieat tegd e 85
L \V/ Val. P
Loy B R ATH 1o by ol b Pad deg ket Pe Tw el T

gtt cce tac ttg agg_etc aaa aag tct 624 Ser Lys Val
Ar&olle Ser Pro Val ®Pro Tyr Leu Awg‘ieu Lys Lys Ser
195 200 205 agg gca acg aag geg caa tgg gtg aaa gaa
aag gga aga tta cca ttt 672 _ _

.atc ttc tca act tcg cct cte gta ttt acc tect ttt ttg tce att att
Ile Phe Ser Thr Ser Pro Leu Val Phe Thr Ser Phe Leu Ser Ile Ile.

65 0 15 80

" tee cte get tte atc acg aaa tcc caa aaa tgc-ttc‘aaa tet gte égt_
Ser Leu Ala Phe Ile.Thr.Lys Ser Gln Lys Cys Phe Lys Ser Val Ser

85 - 95

- teg ece gaa aag cca aaa gge caa tgg cta gac gaa tca gac tce gat
Ser Pro Glu Lys Pro Lys Gly Gln Trp'Leu'Asp Glu Ser Asp Ser Asp

w 105 - 110

gag gaa cca geg gaa ccet gct.tct-gca get gga tet gea gca gtc tca
Glu Glu Pro Ala Glu Pro Ala Ser Ala Ala Gly Ser Ala Ala Val Ser

115 - 120 o125

cca gta aag ctt cta cct tee caa gtg geg tte get teg gga tee cta
Pro Val Lys Leu Leu Pro Ser Gln Val ‘Ala Phe Ala Ser Gly Ser Leu |

130 135 140

192

240

288

336

384

432




“Arg Al'la Thr. Lys Ala @ n Trp-Val Lys'Au Lys Ay Arg
Leu Pro Phe 210 215 220 ttg aca gtg-tac cga gcg cac:
atg-atg etc atg act gtt. ate tgc ate 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 ggc aag tgc gaa 768 Leu Ala Val Asp Phe
G u Val Phe Pro Arg Trp Gsp&dy 4ys Cys Au 6 3/7 2
245 250 255 gat ttt ggt act agt ctg atg gac gtg ggt

RPN VP o thict frosert AR hatbad oo 50
LiS6erChEo 99 SECTHE Gk 5,268 B3R 6L p AL bt Fer oSl 62

cca ac 4°7Séer” Leu u Va

480

14%eu Ser Pro Prolg 0 Pro Thr 275]§?O 285 ect aegégge:'

ee tcg ccc. get c aac tct cac ate att ccc ctc

‘912 . Pro Thr Pro Ser Ser Pro Ala Leu Asn Ser His lle

Ile Pro Leu Thr 290295 300 ceg tee ceg tte act tee

aaa tee ate ccc 960 Pro Ser.

te ctc at tc ctc ega
OBy tPAPRER FAF B84 219 GOT e PR BET ALEE% BiLyecHER PEb
Pro 3 0 315, 32 ate ctc_gtc ct e 'ttt ata, egg
HE bl gﬁ@ @PCA% rodetn &y gis 3@60@9981_ Asn Arg Arg
= 165 S170 | 175

~agg teg cta tta gaa gga gtt teg ctt gat gttt ccg tcaICat atc gac
Arg Ser Leu Leu Glu“Gly Val Ser Leu Asp Val Pro Ser His Ile Asp

180 18 190

“tec aag gte aga ata tct_cct'gtt cce tac ttg agg ctc 'aaa aag tet
. Ser Lys Val Arg Ile Ser Pro Val Pro Tyr Leu Arg Leu Lys Lys Ser_'

195 E 200 205

agg gea acg aag geg caa tgg gitg aaa gaa aag gga aga tta cca.ttt
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 cte atg act gtt atc tge ate
Leu Thr Val Tyr Arg Ala His Met Met Leu Met Thr Val Ile Cys Ile

225 o230 235 240

ttg gecg gta gat ttt gaa gtg ttt cct aga tge cag gge aag tgc gaa

Leu Ala Val Asp Phe Glﬁ Val Phe'Pro Arg Trp Gln Gly Lys Cys Glu

528

576

624

672

7920

768




Ile Leu.Val Leudy Phe Ile Arg Leu Ile Mt Val Lys -

- Ay Ser Asp 325330 335 tat ect gag cat gtg-acg gag
~tac ggc gtg cac tgg aat ttc tte ttc 1056 Tyr Pro QG u .
Hs Val Thr Au Tyr Ay Val His Trp Asn Phe Phe Phe

. 340 345350 64/72 ace etc gea ttg gtt ect gtg etc gee
gtg ggc att ega cca ttg acg 1104 . Thr Leu Al a Lou Val
Pro Val Leu Ala Val Qy lgeg /g Pro Leu Thr 366 360

. 365 cag tgg ett cge tgg agt gtg ett ggg gta ate ate
tct ttg ctg gat 1152 dAn - Tr eu Arg Trp Ser | Leu
Ay Vval-Ile Zﬁ%e Ser Leu Lou %F(g 370 375 380 c%\ggéat:tg
tgg tta aca tat tat etc caa tee ate gtc tte tea ttc.
gge 1200 G n Leu Trp Leu Thr Tyr Tyr Leu Gn Ser lIle

1 | Phe. Ser Phe G v.385 390 395 400 - -
saf Yt Pt S5k dpbo b atEERo it BRb drocentlta it B 1Bg o6

Arg S | e Ph u - Asn s.du Gy P er
 ashthelEly B oL et 70 Vi BB REGS, Sethe oL PR
- ate gge éhg tct att gga ¢ cat gtt 1296 y Tyr Leu
. Ser lle Leu lle dy L Ser Ile.dy Hs Vval.
420 425 430 tta agg etc agt tta cca. cca aga aga gag.
agg ‘gtc gtg tea gaa aca 1344 '
tec cte ggt ctec gte tcc aca aaa tet ctt tct cet cea cct cca act 864
Ser Leu Gly Leu Val Ser Thr Lys Ser Leu Ser Pro Pro Pro Pro Thr

975 - 280 | 985

ect acg cee tee teg coce got cte aac tet cac ate attxcéc ctc ace 912

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

200 R 205 . 300

ccg tee ceg tte act tee atec cte ate teg cte cga aaa tce ate cce 960

~ Pro Ser.Pro Phe Thr Ser Ile Leu Ile Ser Leu Arg Lys Ser Ile Pro

305 310 315 320

. ate cte gfc cte gge ttt ata cgg ttg att atg gte aag‘gga tect gat 1008
" Ile Leu Val Leu Gly Phe Ile Arg'Leu Ile Met ValﬁLys Gly Ser ASp

395 . 330 335

tat cct gag cat gtg acg gag tac gge gtg cac tgg aat ttc tte tte 1056

.'Tyr Pro Glu.His Val Thr Glu Tyr'Gly Val His Trp Asn Phe Phe Phe

340 | o345 350



- Leu Arg Leu Ser Leu Pro Pro Arg Arg du Arg Val vm
Ser @ u Thr 435 440 445 aat gaa gag cat gag cag agt -
cat ttt gag aga aaa aaa ttg gat ttg 1392 Asn.du Gu._
Hs Au An Ser Hs Phe Gu Arg Lys Lys Leu ‘Asp- Lou 6
5/ 7 2 450 455 460 att atg gag ttg att gga tat age tta-
ggc.tgg tgg gca etc tta gga 1440 - Ile Met GQu Leu'lle
Gy Tyr Ser Leu Gy Trp Tgpu M adeu Leu Ay 465 470
475 480 ggc tgg att tgg gee gge ggg gag gta tee agg

acfitive\ ko 887 AR bt P Ked Gt Gotbi - 268 Yo, 11t
Th%ﬁ%“&é@ ; é&ggpg}iy?ﬁ%g%&%hgaglﬁat acEﬂ? e tttT CAsn

Thr Q%SPhe Leu Leu 3,500 505 510 g&%etc etc ctt

ace c att att eca t 0ece ace tet te aa aca 1584

Tyr Leu Leu Leu Thr Hs Ile Ile Pro Ser Pro Thr Ser
Ser @ n Thr 515 520 525 tca eca teg ate tta gtg cet
cce ttg etc et atg aat aaa aac 1632 Ser Pro Ser

caf |2 &} G&F PR 6% tLgg8 ﬁ%ﬁ‘)’aAFaatl%PCMﬁgL% ol 1162
eleﬁ;‘%pf’%g gthegr:g ﬁi%ui‘@gfo%f Itltgll%cgerg aLe% e

375 S 380

cag ctg tgg tta aca tat tat ctc caa tcec afq gte tte.tea tte gge .1200
Gln Leu Trp Leu Thr Tyr Tyr Leu Gln Ser Ile Val Phe Ser Phe Gly

3/ 30 395 400

cgg tca ggt ate ttt cta gea aac aag gaa gge tte tce tet ctt cet 1248
- Arg Ser Gly IIe Phe Leu Ala Asn Lys Glu Gly Phe Ser Ser Leu Pro

405 410 416

- ggt tat ctt tcc ata ttt ttg atd gge ttg tet att gga gat cat gtt = 1296
Gly Tyr Leu Ser Ile Phe Leu Ile Gly Leu Ser Ile Gly'ASp His Val

420 . 425 . 430

tta agg ctc'agt tta cca cca aga aga gag agg gtc 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.Léu ,




Gy Lou Ala Ille Phe Leu Ala Ala Asn Leu Leu Thr Ay -
-~ Leu Val Asn 545 550 556 560 6 6/7 2 gtg age atg aag
aca atg tat geg ceg gcg tgg ttg tea atg ggg ' gtg 1728
Val Ser Met Lys Thr Met Tyr Alla Pro Ala Trp Lou Ser
Met - @y Val 565 570 576 tta atg ttg tat ace. ttg aca
ate agt tgt gta ggg tgg ata ctg aaa 1776 Leu Met Leu

‘Tyr Thr Leu Thr Ile Ser CB(%)/a-j?sz Trp. lle Leu Lys:
580 585 590 gga egg agg ate aag ata tag 1797 4y Arg
Arzl% Ile Lys Ile 59255 <210> 14 <211> 598 <212> PRT .
§> Crypt ococcus “heof or mans - <4OOAS 14 Met Gy Asp
Tyr Lys Ser Ala Lys G u Ala Phe Val Ser Asp Asn Pro 1
‘5 10 15 Gly Ala Ser Ile Trp Ser IIe Asn Ala Val Ser -

Val 25 30 Thr rAIa Trp Ile,,
thyateGip Sbf oo osfR, Pt Betary mec s ot onE bl Bue | Craao
Ile Met Glu Leu Ile Gly Tyr Ser Leu Gly Trp Trp Ala Leu Leu Gly |

465 70 - 415 480

gegc tgg att tgg gec gge ggg gag gta tee agg cgt tta gdc aac get 1488
Gly Trp Ile Trp Ala'Gly Gly Glu Val_Ser Arg Arg Leu Ala Asn Ala

485 490 495

cct tat gta ttt tgg gta gecg gea tac aat acc ace ttt cte cte gge 1536_]I

Pro Tyr Val Phe Trp Val Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly

- 500 505 - 510

tac ctec ctec ctt acc cac att att cea tet cce ace tet tee caa aca 1584

Tyr Leu Leu Leu Thr His Ile Ile Pro Ser Pro Thr Ser Ser Gln Thr

515 S os20 525

“tca cca teg ate tta gtg'cct cee ttg cte gac get afg aat aaa aac 1632
. Ser Pro Ser Ile Leu Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn

530 - 535 540

ggt cte geg ata ttt ttg geg gee aac ttg ctt aca gega ctg gtg aat” 1680
Gly Leu Ala Ile Phe Leu_Ala Ala Asn Leu Leu Thr Gly Leu Val Asn

545 550 | 555 560



.6 7/7 2 35 40 45 Leu Asn Asn’ Tyr Leu lle QIS Val Leu - "
~ Pro Lou Leu Phe Ay Val Thr 50 55 60 |l e Phe Ser Thr -
Ser Pro Leu Val Phe Thr Ser Phe Leu Ser Ile Ile 65 7Q
7580 Ser Leu Ala Phe Ile Thr- Lys Ser @ n Lys-Cys Phe '
Lys Ser Val Ser 85 90 95 Ser Pro Qu Lys Pro Lys Ay
-Ad'n Trp, Leu Asp Gu Ser Asp Ser Asp 100 105 110 GQu

GQu Pro Ala-GQu Pro Ala SgrgMasAla Gy Ser Ala Ala
Val Ser 115 120 125 Pro Val Lys Leu Leu Pro Ser Qdn

el B At taCobadfle pBY Q10 Rodde (B 1728
Vaer, 1P 1 et T dfle b g T%e@%éiﬁ%@?@ a5

~Arg Ser Leu u Gu @y Val Leu Asp Val Ser
"His Ile Asp gB%80 185 190 Se?%_ys Val Arg |l g@e Pro

Val Pro Tyr Leu Arg Leu Lys Lys Ser

tta atg ttg tat acc ttg aca atc agt tgt gta ggg tgg ata ctg aaa 1776
Leu Met Leu Tyr Thr Leu Thr Ile Ser Cys Val Gly-Trp.Ile_Leu Lys
- 580 . 585 590

gga cgg agg aic aag ata tag E o _ .--_. 1797 -
Gly Arg Arg Ile Lys Ile

595

- <210> 14
<211> 598
- 212> PRT

213> Cryptococcus neoformans
L <400> 14.
.Met_Gly Asp Tyr Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro

1 - 5 _ 10 15

- Gly Ala Ser Ile Trp Ser Ile Asn Ala Val Ser Leu Val Ala Leu Ala

20 % | 30

Thr Tyr Ala Leu Trp Ile Ala Leu Ser Pro Tyr Ile Arg His Gly Leu




195 200 205 - -Arg-Ala Thr Lys Ala Gn Trp Val Lys QG u
Lys @y Arg Leu Pro Phe 210 215 220 Leu Thr-Val Tyr
- Arg Ala His Met Met Leu Met Thr Val tle Cys Ille 225
. 230 235 240 'Leu Ala Val Asp.Phe Gu Val Phe Pro Arg.
. Trp @n Ay Lys Cys @u 245 250 255 Asp Phe Ay Thr -
.Ser Leu Met Asp Val Ay Val Gy Ser Phe Val Phe 260

265 270 Ser Leu Gy Leu Valy gey oThr Lys Ser Leu Ser

Pro Pro Pro Pro Thr 275 280 285 Pro Thr-Pro Ser Ser
. Pro AIF’.i:)5 Leu Asn Ser Hi OIIe Ile Pro Leu él’hr. 290 295

- 300 Fo:Ser Pro Phe Thr Ser 11e Leu II% Ser Leu-Arg
Lys Ser Ile Pro 305 310 315 320 6 9/7 2 Il e Leu Val
Leu Ay Phe Ile Arg Leu Ile Met Val Lys Ay Ser Asp

325 330 335, Tyy. Pro ¢ H s, Val. Thr Val

Loy nren AZR Lefielion 6o oy B Lasceurhie By ATHE,
Val. Pro Val Leu Al a %/al Gy lle Arg 6Pro Leu Thr 355
3660365 b S T

Ile Phe Ser Thr Ser Pro Leu Val Phe Thr Ser Phe Leu Ser Ile Ile

5 10 75 o 80

-Ser -Leu Ala Phe Ile Thr Lys Ser Gln Lyé Cys Phe Lys Ser Val Sef
85 %0 9

Ser Pro Glu Lys Pro Lys Gly Gln Trp Leu Asp Glu Ser Asp Ser Asp

00 - 105 | 110

Glu Glu Pro Ala Glu Pro Ala Ser Ala Ala Gly Ser Ala Ala Val Ser

115 120 125

Pro Val Lys l.eu Leu PrQ Ser Gln VallAla Phe.Ala-Ser Gly Ser Leu '

130 | 135 . 140

LeuISer Pro Asp Pro Thr Thr Ser Pro Met Ser Pro Ser Ser Ser Ser

145 150 155 160

Ala Ser Gly His Glu Asp Pro Leu Gly Ile Met Gly Val Asn Arg Arg

165 170 . - 175




- dn Trp., Leu Arg Trp Ser Val - Leu Gly VaI Ilrelle Ser: -
‘Leu Leu His 370 375 380 dn Leu Trp Leu Thr Tyr: Tyr
Lou @ n Ser Ile Val. Phe Ser Phe Gy 385 390 395 400"

~ Arg Ser Ay lle Phe Leu Ala Asn-Lys Gu Gy Phe Ser
- Ser Leu Pro 405 410 415 dvy Tyr Leu Ser Ile Phe Lou

lle Ay Leu Ser Ile-dy Asp H's Val = 420 425 430 Leu

.Arg Leu Ser Leu Pro Pro Aﬁ@ﬁ«gg}u Arg Val Val Ser
Thr 435 440 445 Asn Qu Qu Hs GQu @n Ser His

off 4 50 Gl ok by ke, $60.508 700
- Leu Leu 465 470 475&%0 dy Trplleg}gbp AIaGI
Gy Qu gg?f Ser Arg Arg Leu Ala Asn Ala 4 490 495

Pro Tyr Val Phe Trp Val Ala Ala Tyr Asn Thr Thr Phe

Leu Leu G'y Soo 505 510 Tyr Leu Leu Leu Thr His Ile .
20 525, Ser

Sebylgscif e MeLSTarreralars 15 [E A hoTA" e Sen

s ARy a0 205

Arg Ala Thr Lys Ala Gln Trﬁ Val Lys Glu Lys Gly Arg Leu Pro Phe .

210 215 . 220

- Leu Thr Val Tyr Afg'Ala His Met Met Leu Met Thr Val Ile C&s'Ile :

235 230 235 240

Leu Ala Val Asp Phe Glu Val Phe Pro Arg Trp Gln Gly-Lys.Cys Glu

245 250 . 255

Asp Phe Gly Thr Ser Leu Met Asp Yal Gly.Val Giy Ser Phe Val Phe

260 - 265 R ()

Ser Leu Gly Leu Val Ser Thr Lys.Ser Leﬁ Ser Pro Prq Pro Pro Thr

275 280 ) 985

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

290 3 295 300

Pro Ser Pro Phe Thr Ser Ile Leu Ile Ser Leu Arg Lys Ser Ile Pro

305 © 310 85 320




'530 535 540. Ay Leu Ala |lle Phe Leu Ala Ala Asn. Lou
‘Leu- Thr- dy Leu Val Asn 545 550555 560 Val Ser ‘Met.
Lys Thr Met Tyr Ala Pro Ala - Trp Leu Ser Met Ay Val -
565 570 575 Leu Met Lou Tyr- Thr Leu Thr Ile. Ser Cys
Val Gy Trp Ile Leu Lys 580 585 590 7.1/7 2 Qy Arg
Arg I'le Lys Ile 595 - <210> 15 <211> 35 <212> DNA '
<213> Artificial sequenceg 229> <223> Descri pti on of
Artificial Sequence:an artificially  synthesized
primer sequence <400> 16 ggaattcatg tegaetttaa _
aacagagaaa agagg 36 <210> 16 <211> 34 <212> DNA

Ile Leu Val Leu Gly Phe Ile Arg Leu Ile Met Val Lys Gly Ser Asp

325 o330 - 335

Tyr Pro Glu His .Val Thr Glu Tyr Gly Val His Trp Asn Phe Phe Phe

340 - 345 f 350

Thr Leu Ala Leu Val Pro Val Leu Ala Val Gly Ile Arg Pro Leu Thr

3% - 30 . 365

Gln Trp Leu Arg Trp Ser Val Leu Gly Val Ile Ile Ser Leu Leu His

370 o 375 380

-GIn Leu Trp Leu Thr Tyr Tyr Leu Gln Ser Ile Val Phe Ser Phe Gly _

385 S 390 - 395 400

Arg Ser Gly Ile Phe LeurAla Asn Lys Glu Gly Phe Ser Ser Leu Pro

405 40 4l5

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 | 40 w5

Asn Glu Glu His Glu Gln Ser His Phe Glu Arg Lys Lys Leu Asp Leu




. <213> Artificial sequence: <220> <223> Descrl ptl on of
CArtificial Sequence:an: art ificially synthesized
primer sequence 7 2/7 2 = <400> 16 geategattt :
atagettaat gaatattett tttct: atac 34 <210> 17 <211> 60 .
1 <212> DNA <213> Saccharomyces cerevisiae: <400> 17
at ggcaacag t acat cagga gaatatgtcg actttaaaac eggatccccg
tcgtttaaac 60 <210> 18 <211 6(p <212> DNA <213>
~ Sacchar onyces cerew siae. <400> 18 ttatagctta _
at gaatatte tttttet gpa caagaaaacc gaglfegagc tcgtttaaac -

Ile Met Glu Leu Ile Gly Tyr Ser Leu Gly Trp Trp Ala Leu:Leu Gly

465 S 40 415 480

Gly Trp Ile Trp Ala Gly Gly Glu Val Sér Arg Arg Leu Ala Asn Ala

485 490 ' 495

. Pro Tyr Val Phe'Trp Val Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly'

Cs00 : .5(.)'5_ : 510

| Tyr Leu Leu Leu Thr_His Ile Ile Pro Ser Pro Thr Ser Ser Gln Thr

515 . 50 525

Ser Pro Ser Ile lLeu Val'Pro_Pro Leu Leu Asp Ala'Met.Asn Lyvs Asn

B30 8% - 540

Gly Leu Ala Ile Phe Leu Ala Ala Asn Leu Leu Thr Gly Leu Val Asn

545 - 850 - 585 . 560

Val Ser Met Lys Thr Met Tyr Ala Pro_Ala_Trp Leu Ser Met Gly Val

565 570 | 575

Leu Met Leu Tyr Thr Leu Thr Ile Ser Cys Val Gly Trp Ile Leu Lys

580 o 585 590




T1/72
Gly Arg Arg Ile Lys Ile

b9b

L <2105 15
<211> 35
<212> DNA

<213> Artificial sequence

- <2205

<223> Description of Artificial Sequenceian artificially

synthesized primer sequence

<400> 15

ggaattcatg tcgactttaa aacagagaaa agagg

210> 16
211> 34
' <212> DNA

. <213> Artificial sequence

- L2200

223> Description.of Artificial Sequence:an artificially

synthesized primer sequence

35




72/72
<400> 16

gcatégattt atagcttaat gaatattctt tttet atac - _ 34

210> 17
211> 60
 <212> DNA

213> Saccharomyces cerevisiae'_

<400> 17

- atggcaacag tacatcégga gaatatgtdg actttaaaac cggatccccg_tcgtttaaaq. 60

<210> 18
<211> 60
<212> DNA

213> Saccharomybés cerevisiae

<4007 18

"ttatagctta atgaatattc_tttttctata'caagaaaacc gaattcgage tcgtttaasce 60




