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malaria parasites and is mediated by the mosquito, Anopheles gambiée-

Every year there are estimated 500 million cases of malaria infection,

including more than two million fatal cases (Gardner, et al., Nature
419:498-511, 2003). At present 40% of the world’s population‘ lives

in malarlahepldemlc areas, where 1t is said that one in every three

infants dies from malaria.

Glycosylphosphatidylinositol (GPI) is known to play a k’ey role

‘in the growth
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Disclosure of the Invention

An objective of the present invention is to provide antimalarial
drugs that inhibit the biosynthesis of GPI. More specifically, the
present invention provides the malaria parasite DNA that encodes the
GWT1 protein, which is a protein involved in the biosynthesis of GPI
(GPI synthase). ThepresentinventionalSOprovideseamethodoftming
this DNA in methods of screening'for antimalarial drugs. The present
invention also provides degenerate mutant DNAs of the DNA that encodes
the malaria parasite GPI biosynthesis protein. These degenerate
mutant DNAs have a lower AT content than the original DNA. The present
invention also provides a method of using the degenerate mutant DNAs
in methods of screening for antimalarial drugs.

The GWTI gene was originally found to encode a fungal
GPI-anchored protein synthase (WO 02/04626), and is conserved in
organisms ranging from yeasts to humans. The present inventors
confirmed that GWT1 homologues (PEfGWT1 for P. falciparum GWT1; PyGWT1
for P. yoeliiyoeliiGWTl)areinclud@jintheentiregenomicsequences
of Plasmodium falciparum (P..falciparum)enKiPlasmodiuﬂlyoelii.yoelii
(P. yoelii yoelii) (Gardner, et al., Nature 419:498-511, 2003;
Carlton et al., Nature 419:512-519, 2003). The present inventors
alsofoundthattheGWTlgeneproductactsaseaGlcN—PEacyltransferase
in the GPI biosynthesis pathway. The PfGWT1 gene product is expected



parasite P. falciparum(Naik, R S et al., J. Biol.
Chem 278:2036-2042, 2003). Thus, conpounds that can
selectively inhibit GPl biosynthesis, particularly
the acylation of inositol, may be highly useful
antimalarial drugs. Disclosuye of the Invention An
obj ective of the present invention is to provide
antimal arial drugs that inhibit the biosynthesis of
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DNAs ?hé&gﬂg'rg%méﬂtg%%l J.cf.1e DNA that encodes the malaria parasite
GPI biosynthesis protein) having a lower AT content than the original
DNA, complement the phenotype of the GWT1 gene~-deficient fungus.
Thus, it is possible to screen for compounds that inhibit the activity
of proteins involved in GPI biosynthesis in malarial parasites by
using, as an index, the phenctype of a GPI synthase gene-deficient
fungus, into which a degenerate mutant DNA with a lower AT cocntent
(than the DNA encoding the GPI bicsynthesis protein in malaria
parasites) has been introduced.

Specifically, the present invention provides the following [1]
to [25]:

[1] a DNA according to any one of (a) to {¢), which encodes a protein
of a malaria parasite having a GlcN-PI acyltransferase activity:

(a) a DNA enceding a protein comprising the amino acid sequence
of SEQ ID NO: 2 or 4,

(b) a DNA comprising the nucleotide sequence of SEQ ID NO: 1 or
3, and

(c) a DNA encoding a pretein which comprises the aminc acid
sequence of SEQ ID NO: 2 or 4, in which one or more amino acids have

been added, deleted, substituted, and/or inserted:;



(P. yoelii yoelii) (Gardner, et al., Nature
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Thus, it is possible to screen for conpounds that
inhibit the activity- of proteins involved in GPI
bi osynthesis in malarial parasites by wusing, as an
i ndex, the phenotype of a GPI synthase gene-deficient
fungus, into which a degenerate nutant DNA with a
| onwer AT content (than the DNA encoding the GPI
bi osynthesis protein in nalaria parasites) has been
i ntroguled. Specifically, the present invention
iifles tthe following [1] to [25]: [1] a DNA
'~'-5Nt%:any one of (a) to (c) , which encodes a
[ of fa nala(qg parasite having a GIcN-P
acyl trahsferlase actlivity: (a) a DNA encoding a
protein Cy sing the am no acid sequence of SEQ ID
a DNA conprising the nucl eotide

i NO 1 or 3, and (c) a DNA
encodi ng a protein which conprises the am no acid
sequence of SEQ ID NO 2 or 4, in which one or nore
8ffrno aci ds have been added, del eted, substituted,
and/or inserted; 4 [2] a protein encoded by the DNA
accor dj o [1]; [3] a vector into which the DNA
according tjo [1] is inserted; [4] a transformnt
' Nis, in )expressible state, the DNA
to [1] or the vector according to [3] ;

[7] a method of screening for a compound having antimalarial
activity, which comprises the steps of:

(1) contacting the protein according to [2] with a test éample
and a labeled compound that has the activi'ty of binding to the protein,

(Z) detecting the labeled compound that binds to the protein, and,

(3) selecting a test sample that decreases the amount of labeled
compound that binds to the protein;

[8] the method according to [7], wherein the labeled compound that
has the activity of binding to the protein is produced by labeling
at least one compound selected from the group consisting of the
compounds (1) to (5) according to [6];

[2) a method of screening for a compound having antimalarial
activity, which comprises the steps of:

(1) contacting a test sample with the protein according to [2],

(2) detecting GlcN- (acyl)PI, and,

(3) selecting a test compound that decreases the level of
GlcN-{acyl)PI;

{10] a method of screening for a compound having antimalarial
activity, which comprises the steps of:

(1)contactingeatestsamplewith&acelloverexpressingthe;&otein



[5] an antimalarial drug which conprises as an active
i ngredient a conpound that inhibits the activity of
the protein according to [2]; [6] the antinalari al
drug according to [5], wherein the conmpound that
inhibits the activity of the protein according to [2]
is at least one selected fromthe group consisting
of the follow ng compounds (1) to (5 : / I \ \ iN
aCCOH@QHQJHQ MIQEE~c3) 5 F (4) Br and, MNN (5 H

(k7] satEehhad ngf + REr 8RBLAY 59%@15&%@%@& @d{@m transported

antlnalarlal activity, which conprises t steps of:
to the cell wall, and,

{3) selecting a test sample that decreases the amount of the
GPI-anchored protein transported to the cell wall, as determined in
step (2);

[11] a use of a compound that inhibits the activity of the protein
according to [2];

[1Z2] the use according to [11], wherein the compound that inhibits
the activity of the protein according to [2] is the compound according
to [3]: '

[13] a DNA encoding a protein that has the activity of
complementing the phenctype of a GPI synthase gene-deficient yeast,
which is a degenerate mutant of a DNA encoding a protein involved
in GPI biosynthesis in malaria parasitesg, and that has a lower AT
content than the original DNA;

[14] a DNA encoding a protein that has the activity of
complementing the phenotype of a GPI synthase gene-deficient yeast,
which is a degenerate mutant cof a DNA encoding a pretein involved
in GPI biosynthesis in malaria parasites, and that has an AT content
of 70% cor less; '

[15] the DNA according to [13] cor [14], which 1s selected from
the group ceonsisting of:

(a) a DNA encoding a protein that comprises any one of the amino
acid sequences of SEQ ID NOs: 2 and 4, and odd sequence identification
numbers in SEQ ID NOs: 6-47,

(b) a DNA comprising any one of the nucleotide sequences of SEQ
ID NOs: 1 and 3, and even sequence identification numbers in - SEQ
ID NOs: 6-47,

(c) a DNA hybridizing under stringent conditions to a DNA that
comprises any cone of Lhe nucleotide sequences of SEQ ID NOs: 1 and
3, and even seguence identification numbers in SEQ ID NOs: 6-47, and,

(d) a DNA encoding a protein which comprises any one of the amino
acid sequences of SEQ ID NOs: 2 and 4, and odd sequence identification

numbers in SEQ ID NOs: ©-47, in which one or more amino acids have



(1) contacting the protein according to [2] with a
test sanple and a |abel ed conpound that has the
activity of binding to the protein, (2) detecting

t he | abel ed conpound that binds to the protein, and,
(3) selecting a test sanple ¥hat decreases the anmount
of | abeled conpound that binds to the protein; [8]
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[21] a methed for producing a protein encoded by a DNA according
to any one of [13] to [16], which comprises the steps of culturing
the transformant according to any one of [18] to [20], and recovering
the expressed protein from the transformant or the culture
supernatant;

{22] a method of screening for a compound having antimalarial
activity, which comprises the steps of:

(1) contacting a test sample with a GPI synthase gene-deficient
fungus expressing the DNA according to any one of [13] to [16],

(2) assaying the growth of that fungus, and,

{3) selecting a test compound that inhibits the growth of that
fungus;

[23] a method of screening for a compound having antimalarial
activity, which comprises the steps of:

{1) contacting a test sample with a GPI synthase gene-deficient
fungus expressing the DNA according to any one of [13] to [1s61,

(2) determining the amount of a GPI-anchored protein transported
to the fungal cell walls, and,

{3} selecting a test sample that decreases the amount of the
GPI-anchored protein transported to the cell wall, as determined iﬁ
step (2); '

[24] a method of screening for a compound having antimalarial
activity, which comprises the steps of:

{1) introducing the DNA according to any one of [13] to [16] into

a GPI synthase gene-deficient fungus and expressing the protein



(3) selecting a test sanple that decreases the anount
of the ‘GPl-anchored protein transported to the cel
wal |, as determined in step (2); [11l] a use of a
conpound that inhibits the activity of the protein
according to [2]; [12] the uge according to [11] ,
wherei n the conpound that inhibits the activity of
the protein according to [2] is the conmpound
encodgtdttliye B[ 5]; [13] a DNA encoding a protein that
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a GWTl-deficient yeast, wherein the DNA is a degenerate mutant of
a DNA encoding a malaria parasite GWT1 protein that has a lower AT
content than the original DNA, or (i1) a vector into which the
degenerate mutant of DNA has been inserted, and expressing the protein
encoded by the degenerate mutant DNA,

preparing the protein expressed in step (1),

contacting the prepared protein with a test sample,
detecting GlcN-{acyl)PI, and

selecting a test pompound that decreases the level of

GlcN-(acyl) PI.

The DNA encoding the GWT1 protein of Plasmodium falciparum
(PEGWT1) was isolated for the first time in the present invention.
The nucleotide seguence of the DNA encoding the PEfGWT1 protein is
shown in SEQ IDNO: 1, and the amino acid sequence of the PEGWT1 protein
is set forth in SEQ ID NO: 2. In addition, the nucleotide seguence
of the DNA encoding the GWT1l protein of Plasmodium vivax (PvGWTL)
is shown in SEQ ID NO: 3, and the amino acid sequence of the PvGWT1
protein is set forth in 3EQ ID NQO: 4.

The GWT1 protein is involved in the biosynthesis of
glycesylphosphatidylinositol (GPI), which is essential for the growth
and infectivity of malaria parasites. Thus, compounds that inhibit
the activity of the malaria parasite GWT1 protein can be used as
antimalarial drugs. Such antimalarial drugs can be screened using

this malaria parasite GWT1l protein.



nunbers in SEQ I D NOs: 6-47, (b) a DNA conprising any
one of the nucleotide sequences of SEQ ID NGs: 1 and
3, and even sequence identification nunbers in - SEQ
I D NGs: 6-47, (c) a DNA hybridizing under stringent
conditions to a DNA that cdhprises any one of the
nucleotide sequences of SEQ ID NGs: 1 and 3, and
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of SE@@%}% gengégg;:j?%%%]of#rlgﬁ ,Eﬁopglgs GPI The biological
propegyhtbas€ tpenefdefmicihent PYeaatl proteins include GLcN-PI
acyltransferase activity. The GlcN-PI acyltransferase activity can
be measured by the method reported by Costello and Orlean (J. Biol.
Chem. (1992) 267:8599-8603), or Franzot and Doering (Biochem. J,
(1999) 340:25-32).

DNAs encoding proteins functionally equivalent to the protein
comprising the amino acid sequence of SEQ ID NO: 2 or 4 include: DNAs
that hybridize under stringent conditions to the DNA comprising the
nucleotide sequence of SEQ ID NO: 1 or 3, and DNA encoding a protein
which comprises the amino acid sequence of SEQ ID NO: 2 or 4, in which
one or more amino acids have been added, deleted, substituted, and/or
inserted.

The DNAs of the present invention can be isolated by methods well
known to those skilled in the art. Examples of such methods include
the use of hybridization {Southern E.M., J. Mol. Biol. 98: 503-517,
1975) and the polymerase chain reaction (PCR) (Saiki R.K. et al.,
Science 230: 1350-1354, 1985; Saiki R.K. et al., Science 239: 487-481,
1288). More specifically, it would be routine experimentation for
those skilled in the art to isolate, from malaria parasites, a DNA
highly homologous to DNA comprising the nucleoctide sequence of SEQ
ID NO: 1 or 3, using the DNA of SEQ ID NO: 1 or 3 or portions thereof
as a probe, or by using as a primer a DNA which specifically hybridizes
to the DNA comprising the nucleotide sequence of SEQ ID NO: 1 or 3.
Furthermore, DNAs that can be isolated by hybridization or PCR
techniqgues, and that hybridize with the DNA comprising the nucleotide
sequence of SEQ ID NC: 1 or 3, are also comprised in the DNAs of the



[21] a nethod for producing a protein encoded by a
DNA according to any one of [13] to [16], which
conprises the steps of culturing the transformant
according to any one of [18] to [20], and recovering
the expressed protein fromthe transformant or the
culture supernatant; [22] a nethod of screening for
a conpound having antinmalarial activity, which
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conditions are hybridization in 4x SSC containing 50% formamide at
42°C. Further alternative stringent conditions are hybridization in
PerfectHyb““(TOYOBO) solution at 65°C for 2.5 hours, followed by
washing: (1) in 2x SSC containing 0.05% SDS at 25°C for five minutes;
(2) in 2x S5SC containing 0.05% SDS at 25°C for 15 minutes; and (3)
in 0.1x SSC containing 0.1% SDS at 50°C for 20 minutes. The DNA thus
isolated is expected to encode a polypeptide with a high hemology
at the amino acid level to the amino acid sequence of SEQ ID NO: 2
or 4. Herein, “high homoleogy” means a sequence identity of at least
70% or more, preferably 80% or more, more preferably 90% or more,
and most preferably 95% or more, in the whole amino acid sequence.
The degree of identity at the amino acid sequence level or
nucleoctide sequence level can be determined using the BLAST algorithm
of Karlin and Altschul (Karlin S. and Altschul S.¥, Proc. Natl. Acad.
Sci. USA. 87: 2264-2268, 1990; Karlin S. and Altschul S.F, Proc. Natl.
Acad. Sci. USA. 90: 5873-5877, 1993) . BLAST algorithm-based programs,
called BLASTN and BLASTX, have been developed (Altschul S.F. et al.,
J. Mol. Biol. 215: 403, 1990). When a nucleotide sequence is analyzed
using BLASTN, the parameters are set, for example, at score= 100 and
word length= 12. On the other hand, when an amino acid sequence is
analyzed using BLASTX, the parameters are set, for example, at score=
50 and word length= 3. When the BLAST and Gapped BLAST programs are
used, the default parameters for each program are used. Specific
procedures for such analysis are known (please see the web site of

the National Institute of Biotechnology Information



activity, which conprises the steps of: (1)

i ntroduci ng the DNA according to any one of [13] to
[16] into a GPlI synthase gene-deficient fungus and
expressing the protein 8 encoded by the DNA (2)
preparing the protein expressed in step (1), (3)
contacting t he prepared protein with a test sanple

hel QuN that has the activity of
nttp: it nc% g3 BbEN) - (4) detecting the | abol ed
coﬁ@bandftthﬁ mmemhntoum¢En@tohet@mpﬁﬂée géﬁdmic DN%S, cDNAs,
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|ntr0 ucing In |C|en
a genpNAce BYadifmgm maﬁﬁGﬂ@l@aﬂﬁﬁlﬂﬁﬁatﬁﬁiiﬂﬁ@ﬂﬂﬂgﬂ@ﬁlng a genomic

t t ot def| cie
llbragggg%s engﬁfgﬁzﬁgﬁ% f%eg‘gégéﬁé§¥g§' FgﬁFug¥ B4C, or PAC,
as a ‘Dwst@ﬁ)codﬁzrﬂgl Ja splead ianpahasili®réwyt pndt ehant hat) hasnducting
colon h?M@idf;atEQHtﬁQt%ig nete Pi&QEQ@%oﬁmﬁg%ﬁ%»ég Bes prepared

vec I nto erate nutant o
basedpernaj R¥&r &l clarkhneods esEingna her pa @@rmlmd@ﬂhﬁ pa;otem of

he phBecdegansials Jjut anty DNAsgE 2) ppi@pani ng. the prgte
the pgxpsessedlﬁﬁsnep ?Q), (3) %ontactlng ?ﬁ%:%repggééﬂ%atlvely’
genombpolp%ﬁncwtk}g @qwr%m &CR, using primers specific to a DNA

which encodes the malaria parasite GWT1l protein of the present
invention (e.g., SEQ ID NO: 1 or 3). On the other hand, cDNA can be
prepared, for example, as follows: (i) synthesizing cDNA based on
mRNA extracted from malaria parasites; (iil) constructing a cDNA
library by inserting the synthesized cDNA into vectors such as AZAP;
(iii) spreading the <cDNA library; and (iv) conducting colony
hybridization or plaque hybridization as described above.
Alternatively, the cDNA can also be prepared using PCR.

The present invention also provides DNAs encoding proteins
structurally similar to the protein comprising the aminc acid sequence
of SEQ IDNO: 2 or 4. Such DNAs include those which comprise nucleotide
sequences encoding proteins comprising amino acid seguences in which
one or more amino acid residues are substituted, deleted, inserted,
and/or added. There is no limitation on the number and site of the
aminoacidmutatim3inproteinsnentionedabove,solongasthenmtated
protein retains functions of the original protein such as those
described in Mark, D. F. et al., Proc. Natl. Acad. Sci. USA (1984)
81, 5662-5666; Zoller, M. J. & Smith, M., Nucleic Acids Research (1982)
10, 6487-6500; Wang, A. et al., Science 224, 1£431-1433;
Palbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79,
©409-6413. The percentage of mutated amino acids is typically 10%
or less, preferably 5% or less, and more preferably 1% or less of
the total amino acid residues. In addition, the number of mutated

amino acids is usually 30 amino acids or less, preferably 15 amino



(4) detecting A cN(acyl)Pl, and (5) selecting a test
conpound that decreases the |level of dcN (acyl)PI

The DNA encoding the GM1 protein of Plasnodi um

fal ci parum (PfGM1) was isolated for the first tinme
in the present invention. The nucleotide sequence of
the DNA encoding the PFGM1 protein is shown in SEQ
IDNO 1, and the ami no acid sequence of the PfGAT1

acidgogt BEAS, | mosetPFofehabhy SEQVe RN B Cids amluhascm still more
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protein is involved in the biosynthesis of
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parasites. Thus, conpounds that inhibit the activity
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(H, ¥, ¥, W).

A fusion protein comprising the malaria parasite GWT1l protein
is an example of a protein to which one or more amino acids residues
have been added. Fusion proteins can be made by techniques well known
to a person skilled in the art. For example, and without limitation
to this particular technique, the DNA encoding the malaria parasite
GWT1 protein of the present invention can be combined with DNA encoding
another peptide or protein such that their reading frames match. A
protein of the present invention can form a fusion protein ﬁith a
number of known peptides. Such peptides include FLAG (Hopp, T. P.
et al., Biotechnology (1988) 6, 1204-1210), 6x His, 10x His, Influenza
agglutinin (HA), human c-myc fragment, VSP~GP fragment, pl8HIV
fragment, T7-tag, HSV-tag, E-tag, SV40T antigen fragment, lck tag,
o-tubulin fragment, B-tag, and Protein C fragment. Examples of
proteins that may be fused to a protein of the present invention
include glutathione—-S~transferase (GST) , HA, immunoglobulin
constant region, P-galactosidase, and maltose~binding protein (MBP).

In addition to using the above-mentioned hybridization and PCR
techniques, those skilled in the art could prepare the above—-described
DNA by methods including, for example, site-directed mutagenesis to
introduce mutations in that DNA (Kramer W. and Fritz H-J., Methods
Enzymol. 154: 350, 1987). A protein’s amino acid sequence may also
be mutated in nature due to mutation of the nucleotide éequence which

encodes the protein. In addition, degenerate mutant DNAs, in which



- The present invention also provides DNAs encodi ng

proteins that are functionally equivalent to the

protein conprising the am no acid sequence of SEQ ID

NO 2 or 4. Herein, the expression "functionally

equi valent" refers to havi ng3bi ol ogi cal properties

equivalent to those of the protein of interest,

r|S|n the anlno Cld sequence .of SE D NGO 2 .
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of th&%%%ec‘r’l@gl t%rgrﬂo ?ﬁig\ gl%lﬂfgn%%a %rgg&irl?%rl\lglg:otefns of the

4 71 ncl ude: I'ze un
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S%"ﬂ%@@of}fois@é M erle :ﬁh nven@h DNA gncading g o long as

pr otein which I ses e am no acli CP sequence O
the D%E(}Wﬁmdzl@toﬂh@ nekieh 1snstarlynoret sitien. adlcds example,

ubst nd/or
pBlueEé}@PPQWW@# %%negr ké%e %%g%lﬁ Fon® uf ipaing vector
when gghpgtiad 98l méchedsods!| A!Rr@&@f%sst%s&eecsﬂqﬁ lied pamticularly
useful hehant .uEXRNP egettosuah WEBQQ&%' QClﬁf%eceltnheof‘SQth present

hybrldlzatlon (Sout hern E
invengpans) 7Th e1@*7@56%%0@h*éesépynéﬁa%tcﬁaﬁﬁlfegétlulanllmlted 80

long df@)ei@éé‘éeﬁp&ot@u@ in vi tro, in E. coli, in cultured cells,
and in vivo. Preferable examples of é%pression vectors include the
PBEST vector (Promega Corporation) for in vitro expression, the pET
vector (Novagen} for expression in E. coli, the pME18S-FL3 vector
(GenBank Accession No. AB009864) for expression in cultured cells,
and the'pME18S vector (Mol. Cell Bicl. 8: 466-472, 1988) for in vivo
expression. The insertion of a DNA of the present invention into a
vector can be carried out by conventional methods, for example, by
a ligase reaction using restriction enzyme sites (Current Protocols
in Molécular Biology, ed. by Ausubel et al., John Wiley & Sons, Inc.
1887, Section 11.4-11.11).

The host cell into which the vector of the present invention
is introduced is not specifically limited, and various host cells
can be used according to the ocbjectives of this invention. For example,
cells that can be used to express the proteins include, but are not
limited to, bacterial cells‘(e.g., Streptococcus, Staphylococcus,
E. coli, Streptomyces, Bacillus subtilis), fungal cells (e.q., yeast,
Aspergillus), insect cells (e.g., Drosophila 82, Spodoptera SF9),
animal cells (e.g., CHO, COS, HelLa, Cl1l27, 3T3, BHK, HEK253, Bowes
melanoma cell), and plant cells. The transfection of a vector to a
host cell can be carried out by conventional methods such as calcium

phosphate precipitation, electroporation (Current protocols in



Sci ence 230: 1350-1354, 1985; Saiki R K etal.,

Sci ence 239: 487-491, 1988). More specifically, it

woul d be routine experinmentation for those skilled

in the art to isolate, fromnmualaria parasites, a DNA

hi ghly honol ogous to DNA conprising the nucleotide

sequence of SEQ ID NO 1 or 3, using the DNA of SEQ

IDNO 1 or 3 or portions thereof as a probe, or by :
Molequsliary Heokoqiti md- P DNRsbeh spealfi cabhy Wybevdikz8ens, Inc.
1987 1 Gddie PNV COMPId 1 Nthd h@lwfésegﬂa%sl@gyﬁage (81885 %R1) , and

NO. . urt her more, DNAs can

mlch%ﬂﬂ%ﬁ?&P%y hybrldlzatlon or PCR techniques, and
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sequence are al so conprise
PrOt@HHb mnéfer?ﬁérl@hepmﬂm n%]ﬁtf%ﬁedsaah hpiAs cells can be

secréﬂEHﬂﬂﬂ%oDNﬁeeDﬁﬁQhﬂQf&ﬂﬂ?kﬁ&dé@ﬂ&ﬁﬁﬁﬁtﬂ%tlQ%ﬁ%hpggﬁt%fcav1tles
the protein conprising the am no acid _sequence of SEQ

aroundy WNeg 996154, Othel el aF '8 F&dsiAee diidl el ronment.  These
51gndl|'£C|1rl-<tCi)efbet Rese gehould asmasiow@ni-alsCipatua) pEb@@ﬂHdbE”lnterest
vi vax, Plasnpdium pal ariae, and , Pl asnpdi um oval e,

MR T R P m i Sl 15e@PFBetRG into the

cultLﬁ:@ﬁne‘Hld?rLEflgf a@lt bolelelaﬂ/étcdmm Qgﬁt@%%ﬁ.dnﬁ It sel atgdotein of
rrdl zatl on reac ons un ngen
the bR p B i oh G e o] RBEaEq B BF Ay ilie cells are lysed

and Uﬂqﬂeﬁﬁﬂ(ﬁt&ﬁﬁﬂﬂrmxﬂﬁolm@mtéwzatlon condi ti ons"

St St I Bk W 3L A, SR e
fronthDurecémbEnnatimelitﬁuﬂyﬂﬁe using methods known in the art,
including, but not Iimited to, ammonium sulfate or ethanol
precipitation, acid extraction, anionic or cationic exchange
chromatography, phosphocellulose chromatography, hydrophobic
interaction chromatography, affinity chromatography,
hydroxylapatite chromatography, and lectin chromatography.

Compounds including DNAs of the present invention are isclated
compounds. Herein, the term,“iéolated” refers to being separated
from the original environment (for example, the natural environment
if it is naturally-occurring). A compound in a sample where the
compound of interest is substantially abundant, and/or in a sample
where the compound of interest has been partially or substantially
purified, is an “isolated” compound. The term “substantially
purified”, as used herein, refers to a state where the compound has
been separated from the original environment, and from which at least
60%, preferably 75%, and most preferably 90% of other coexisting
natural components have been removed.

The present invention provides an antimalarial drug that inhibits
the activity of the GWT1l gene product of malaria parasites. A
preferred compound inhibiting the activity of the GWT1 gene product
of malaria parasites is the compound described in WO 02/04626, and

includes the compounds (1) to (5):



conditions are hybridization in 4x SSC contai ning 50%
formam de at 42C. Further alternative stringent
conditions are hybridization in
Perfect HybT"' (TOYOBO solution at 65C for 2.5 hours,
foll owed by washing: (1) im52x SSC contai ning 0.05%
SDS at 25C for five mnutes; (2) in 2x SSC
contai ning 0.05% SDS at 25C for 15 minutes; and (3)

. 1% SSC containing 0.1% SDS at 50C for 20
.1 The DNA thus isolated is expected to encode
pePt i de mﬁtq12 hi gh honol ogy at the am no acid

0 ac

o the amn id sequence of SEQID NGO 2 or
4. Her et hi gh honol ogy" nmeans a sequence identity
of at |ep 70% or nore, preferably 80% or nore,
nnre pr ef®Fab 99% or nore, and nost preferably 95%
nore, in the whol e an1no aC|d sequence. The degree
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<l gorithm of Karlln and Al tschul (Karlin S

N thchul S F, Proc. Natl. Acad. Sci. USA. 87:

%8, 1990(2yarlln S. and Altschul S. F, Proc.
Acad. Sci”” USA. 90: 5873-5877, 1993). BLAST

based prograns, called BLASTN and BLASTX,
have beegsteyel oped (Altschul S.F. et al., J. Ml.
Bi ol . 215: 403 990), . When a nucl eotide sequence is
anal yzed wusing BLASTIN, the paraneters are set, for
exanpl e, at score= 100 and word | ength= 12. Cn t he

C%‘f‘ﬂ%‘é‘#n%dﬁd fheh~ &R~ hRPabliaei vl seflerddepheny hhabypedyne-1-ol
usi ng BLASTX, the paraneters are set, for exanple, at
SEorer” ~§ and word | ength= 3. Wen the BLAST and

/,*ST grograns are

o (3)

compoundA(3): o-butyl~2-(l-isoquinoclyl methyl) phenol

| S
~ =N
Br
compound (4): 2~ (4-bromo-2-fluorobenzyl)-3-methoxypyridine

compound (5): N-[2-(4-butyl benzyl) -3-pyridyl]-N- methylamine



used, the default paranmeters for each program are

used. Specific procedures for such analysis are

known (pl ease see the web site of the National

Institute of Biotechnology Information 11

http://wwv. ncbi.nl mnih. govh.g DNAs of the present

i nvention conprise genom ¢ DNAs, cDNAs, and

chem cally nt hesi zed DNAs. A Genom ¢ DNA or cDNA
C@@%ﬁ”@ﬁa%@ét aebbbragthe aeniehty salthrettiéasia parasite
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genom c DNA can be prepared as foll ows )

a1 ys YRR RF o Genoi BRI o(rﬂrrﬁearﬁba%gwﬁmsés It can also

be fc{mdzmn:rw%t Ic%glv@rﬁqra;@lmlcméﬂhwca&m@ugl pap1ker powder, fine
pl asm d, g% cosm d, PAC, or PAC, as
granyliy &l}aml@r. Pk SAENG tr h &SIt &y SYARR 1t REACLRY) inhalant,

suppEONCHLe] | ils iy e@@h@ﬁy Wb&m@ihﬁﬁfdy@loﬂxﬁtlﬁéﬁgp%ye drop, nasal drop,
bridi zation u5| robes repa{led@‘gased on _a DDI\lA
ear Siteh "ean‘%%]e%s% & pardstFie 1tprht @fRiREstered.
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For example, oral formulations can be produced by combining a
compound of the present invention or a pharmaceutically acceptable
salt thereof with a filler, and as necessary, a binder, disintegrator,
iubricant, coloring agent, flavoring agent, and such, and then
formulating the mixture into a powder, fine granule, granule, tablet,
coated tablet, capsule, and such by usual methods.

Examples of these components include: animal fat and vegetable
oils such as soybean oil, beef tallow, and synthetic glyceride;
hydrocarbons such as liquid paraffin, squalene, and sclid paraffin;
ester oils such as octyldodecyl myristate and isopropyl myristate;
higher alcohols such as cetostearyl alcohol and behenyl alcohol;
silicone resin; silicone o0il; surfactants such as polyoxyethylene
fatty acid ester, sorbitan fatty acid ester, glycercl fatty acid ester,
polyoxyethylene sorbitan fatty acid ester, polyoxyethylene hardened
castor oil, and polyoxyethylene polyoxypropylene block copolymer;
water-soluble macromolecules such as hydroxyethyl cellulose,
polyacryiic acid, carboxyvinyl polymer, polyethylene glycol,
polyvinyl pyrrolidone, and methyl cellulose; lower alcohols such as
ethanol and isopropanol; polyhydric alcohels such as glycerol,
propylene glycol, dipropylene glycol, and sorbitol; sugars such as

glucose and sucrose; inorganic powder such as silicic acid anhydride,



hybri di zati on or plaque hybridi zation as descri bed
above. Alternatively, the cDNA can al so be prepared
using PCR. The present invention also provides DNAs
encodi ng proteins structurally simlar to the
protein conprising the am na7acid sequence of SEQ ID
NO. 2 or 4. Such DNAs include those which conprise

nucl eot | de, sequences_ encodi prot ei ns coppri sing o
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reen{IRONS., LD, L0l p8loBict SR AN S A% e, etarin,
shellSed, WBAC¢19BYYpYBletbBb2c8006611cZn,| erydMx¥prdoyl cellulose,
' , i ¢ _AgI earc 1982 10
poly i abbrot IMEE, C iV BYARHEN M Pauddtugmaytene block
polymeg b el Wbl | aaet] Sicket @xanpres. ofNadisidcadraBors include
staréﬁ%“ é&8§§)§%ﬁuku§§99g§ﬁ%%} Thecpﬁ%fgfifgg oEaﬁ&ﬁ%gé%i) calcium

amno-acids Is typic 8% or €ss, prefera
carbgiraiiess sodigmmhed peeterabbyniteor ¢elbsiwol  ditteatet,al dextrin,
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[
nmut at e amno acids”is usually 30
steanadsy tgles epabyythBlantadyeel, agl Hscar Hagsisnatbvegetable oil,

and sRERT ermbinG Td 6 a8l NOr B4 %Pt d €88 +1Rldd écg&?ﬂ?ed for addition
preferably three amno acids or l[ess, even nore
to phsrgpscatiiFalio afi-A¥orieddagentisegse cocoa powder, I-menthol,

aromatic dispersant, mint oil, borneol, cinnamon powder, and such.
The use of sugar ccating and other appropriate coating as necessary
is of course permissible for these tablets and granules.

Furthermore, liquid formulaticns such as syrups and injections
can be prepared using conventional methods. In such methods, pH
regulators, solubilizers, isotonizing agents, and such, and as
necessary solubilizing adjuvants, stabilizers, and so on, are added
to the compounds of this invention or pharmaceutically acceptable
salts thereof.

Methods for producing external formulations is not restricted
and can be a conventional method. That is, base materials used for
formulation can be selected from various materials ordinarily used
for medicaments, quasi-drugs, cosmetics, and such. Specifically,
the base materials to be used are, for example, animal fat and
vegetable oils, mineral oils, ester oils, waxes, higher alcohols,
fatty acids, silicone oils, surfactants, phospholipids, alcchols,
polyhydric alcohols, water soluble macromclecules, clay minerals,
and purified water. As necessary, pH regulators, antioxidants,
chelatingagents,antisepticandantifungalagents,coloringnmtters,
fragrances, and such may also be added. However the base materials
of the external formulations of the present invention are not limited

thereto. Furthermore, as necessary, components such as those that



It is preferable that the nutant am no acid residue
be one that retains the properties of the side-chain
after its nutation (a process known as conservative
am no acid substitution) . Exanples of amno acid
side chain properties are hﬁ] dy ophobicity (A 1, L, M
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acid Jﬁhragl RASIGNTIMPPGt ATLDf e BRESERELPAverh | BRAEBACEUtically
- acce@CIaTh ATed ﬂ\&;tbr@@éréﬁgédl nQC1%¥%0téiﬂ e d dfo:ﬁﬁ salts at an
rotein suchH%P he&; iadl frames mat ch.
200t G hToE DM Brasbnt FRIGREIES CAReicl ot PASFoFerpne molecule
of th¥ digbuMd.h a nunber of known peptides. Such
pe %I cl ude Fg?

BCRrBPOGy {1855 T TRALLAGN 2B B ETa s Hyigl ave a salt
with hpﬁkuenxarlagagim; hiyﬂlr@ltlébmﬂWﬁﬁﬁ]dQ S’M@dﬂj&gﬁﬁﬁlﬂ nitric acid,
armip%p?gggr%%a ne LtF%@%H fya neng%wggﬁ org§¥iga%uxilncludes
a salt with acetic acid, succinic acid, fumaric acid, maleic acid,
tartaric acid, citric acid, lactic acid, stearic acid, benzoic acid,
methanesulfonic acid, and p-toluenesulfonic acid.

Preferable examples of a salt with an inorganic base are: an
alkali metal salt such as a sodium salt and a potassium salt; an
alkaline earth metal salt such as a calcium salt andeamagﬁesium,salt;
an aluminum salt, and an ammonium salt. Preferably, a salt with an
organic base includes a salt with diethylamine, diethanolamine,
meglumine, and N,N’~dibenzylethyienediamine.

Preferable examples of a salt with an acidic amino acid are
a salt with aspartic acid and glutamic acid, and preferably, a salt
with a basic amino acid includes a salt with arginine, lysine, and
ornithine.

The compounds of the present invention or salts thereof, or
hydrates thereof can be administered crally or parenterally by a
conventional method without limitation as to their form. They can
be formulated intc dosage forms such as tablets, powders, fine
granules, capsules, syrups, troches, inhalants, suppositories,
injections, ointments, eye ointments, eye drops, nasal drops, ear
drops, cataplasms, and lotions. The dose of the pharmaceutical

compositions of this invention can be selected appropriately



a-tubulin fragnent, B-tag, and Protein C fragnent.
Exanpl es of proteins that nay be fused to a protein
of the present invention include

gl ut at hi one-S-transferase (GST), HA, i nmunogl obulin
constant region, J3-gal act osi dase, and mnal t ose- bi ndi ng
protein (MBP). In addition to using the

I]%ikl)rove-mentioned hybri di zati on and PCR techni ques,
depenciade OBk efIFEE IRKE dte SoTINF Pirepabe PREient’s age, sex and

weighahoves desegiebesirm PNA DYy pRIF0ds1 t NAHdsBEci EOE type of disease,
d ﬁéghple, site-directed nutagenesis to 1ntroduce
and SgGt*ations in that DNA (Kramer W and Fritz HJ.,

NE@dgrﬁplﬁuncEﬁZyﬁlj‘ID|thell5ﬂie§§@t ltﬂ%téhé:-i_oﬁ Q{J{fg e&&g}ﬁnﬁ?f@Ped to a
. acid sequence al so . nmutated in nature due to _
patleﬁ%t atidn ot tﬁg‘a%ﬁ?ﬁ%%?gls%qu&ﬁf@%ﬁvﬁw 8f66des  Herein,
“therbbeupioteilR. loffaddiidon, ddegeneratreriut aid DNAS, bRount of
__which.13, nucl eat.ide nmutations do not result in anino
eharmg e PR e TS0 P Re I BbgEA Ry M R L Fesult

and iaref&tsolconpr itded derdvie yoesesliclfN¥edhi e symptoms of the

pet ol ISLIOLEs U8, rRFRTIoAVEIL) O, S SHPUSE 005 on e
type qbfl\@'rr_tézp:-m, e pleegert ofnyembonspr ohédest Vest Of Sveight, age, -
so, SOILEIUIG, LIRS 0 B ERP DB g gosase fox
one dpyesentbpniefit DBnmgand ABDRody,f @refieadibdiyn@ .Ar ailgeitRS 500 mg,
more BkekipablyoBent g I ! Ligepileseey cron once co
severpbttings vedaye ¢y s onthet OMevarselr trétheisnboct heeveral days.
The dxggtférifnfé@@ign§e£§j£§¥héff§,eggggéel to 3000 pg/kg, and is
preferably about 3 to 1000 pg/kg.

In addition, the present invention relates to a method of
- screening for antimalarial drugs using the malaria parasite GWT1 gene
product. Such a screening method includes, but is not limited to:
{11 A binding assay which screens for compounds that compete with
alabeledcompommitobindwiththenmlariaparasiteGWTlgeneproduét;
{2} A GlcN-PI acyltransferase assay system to screen for compounds
that inhibit the GlcN-PI acyltransferase activity of the malaria
parasite GWT1 gene product; and [3] A GPI-anchored protein detection
system in which the malaria parasite GWT1 gene product is expressed
in cells, preferably fungal cells, and then the GPI-anchored proteins
on the cell surface are detected. The present invention is not limited
to these methods, and comprises any method of screening for
antimalarial drugs using the malaria parasite GWT1 gene product. The

methods [1] to [3] listed above are described below in detail.

[1] Abinding assay to screen for compounds that compete with a labeled
compound to bind with the malaria parasite GWT1 gene product

The two methods according to the present invention are disclosed
below, namely (1) a method for preparing the malaria parasite GWTL

gene product (hereinafter referred to as the malaria parasite GWT1



"pBl uescript(r) vector (Sfratagene) Is preferable as a

cl oni ng vector mhen using E. coli as a host. An

is particularly wuseful when using

WO 20044U8SSi On vect o
a vector to. produce a protein of the pr eseRETAPL003/014920

i nvention. The expression vector is not specifically
limted, so long as it expresses proteins in vitro,
in E. coli, in cultured cells, and in vivo.
Pref erabl e exanples of expression vectors include the
t
pro e“”pér§§T{2 fegar EémgGrat eap)er&memmmvbwlng a labeled

compoun@X[Xﬁ@ﬁéiﬂﬂfthe REL et for ssion
coli, therpNEfgé-FE%{vecto?gf%%%ﬂgaﬁﬁ Eg essi on

(1) Methed BHOBBBRTF 68 X Es8icunia ozvhs itedowel | srocand
Theh&n@h&&ﬁ& yeet0y; {dVbbwr febl-Riol; 84 46}8 §725ﬁAjfng808m a cell

VI VO expression. The i nsert On
membrang EraﬁFégé‘ntPFﬁ%ﬁFPéﬁ Frem fngakrel leanubee gawifieatbl y From

cells of gt chyecdsyert i PahHRENEAS, pif | Len @
GHT1 prd asegigggb % using restrlcfz?%ﬁgéﬁﬂzﬂgl e¥@§arlapara81te
. . F rre & 8Fs |ﬁaﬁbP§§BIéﬂthdM@@¢, etlt b¥ preferable
o introdusatselcted WA indehrwiy beYe& 20NnS, 1 87,
svsy, LB il St Lo NEAIE it poins
‘ ci'iﬁré@%t?% St 5aRe T Ry bs used @dmdedm sngrofurther
treatmer@pe@rfqambEyfthrméﬁfﬂmr&lﬂétﬁble‘flé%er\Q§% ad 9% u
s cere&f@@%eggpoapln éh? gbkectlves of this |nv8n? 8% sing
Hr7d PRlPYcAR Fetaddd to express the

For exanple

(a) Intr@ﬁ@n@umg|dﬁﬂﬁmhem@hﬁrﬂéepaebsﬂﬂén@W§1 Lpacterial
Stap | ococ us E. coli

ThE g Str cus
?&é%%%ﬁﬁc §T9B4 aC| %§%s§ﬁﬂq 5S¢ Fﬂhééka@@aaﬁduaxpventlon
can be @agetur@w@ddwlngnsmtepeldﬁ b%e@e’ragl‘i’/somﬂlcl can be.
synthesi®éd §Q9@8pbﬁr %h%l:%)ﬂilno acid sequence of SEQ ID NG: 2 or 4.

The malaria parasite GWT1 gene is very rich in adenine and thymine.

Thus, it was predictable that the gene will be dlfflcult to manlpulate
with ordinary gene recombination techniques, and that gene express:.on
in Yeast, cells, and such will be J_nefflc1ent ’I’herefore it is
- preferable to design a nucleotide sequence in . which codons
corresponding to each of the: correspondlng amirio ac1ds have been
replaced with those that are thought to express efficiently j in yeast
cells, and such, and conduct -DNA synthe51s based on this designed-
' seguence to create an artificial malaria parasite GWY1 gene whlchf -'
is then used in the experiments described below. o
An expression plasmid for the malaria parasite GWT1 is prepared
by inserting the malaria parasite GWT1 gene into an S. cerevisiae
_-e;gxpreslslon vector, for example, an expressz.on vector prepared by
--;nsertlng a - suitable ' promoter and termlnator, such as the
PRT10-derived GAPDH promotor ‘and GAPDH termlnator, into the
YEp352’s multi- clonlng site (Tanaka et al., Mol.
~Cell Biol., 10:4303-4313, 1990). 5. cerevisiase (. 9., G2-10 Stram)'
is cultured. 1n an appropriate medium (e.g., ¥PD medlum (Yeast
- extract- Polypeptone-Dextrose medlum)) while sheking at  an
appropriate temperature (e.g., 30° C), and the cells are harvested

during the late 1ogar1thm1c growth phase After washlng 'the'



animal cells (e.g., CHO COS, HeLa, Ci127, 3T3, BHK,
HEK293, Bowes nelanonma cell), and plant cells. The
transfection of a vector to a host cell can be

carried out by conventional nethods such as cal ci um

phosphate precipitation, elegtroporation (Current

protocols in 14 Mol ecul ar Biology, ed. by Ausubel et
GWTl_aI., John Wley & Sons, Inc. 1987, Section 9.1-9.9),

tHE UG PO ELPARTRE At ABETPEHBES BREY S-afidrevisiae cells using,

for emamipdid) @t 0RLhBym-BeerpeatidthaN apRL PLLahSq :i:]s described
‘n segretlﬁn S|gnal &ntg the %gﬁpteln of interest, the
in the P& MaRprds Ed FrShoMKERI| Seash Beangéereppionnfpsten (BD

Bioscikmdaumealohtebr) endopl asmar 1Lt bavbuk ol NEWr LoV di &S ressing
oggd %ge cells, or into the, extracellul ar

straig oiod o eRp LYY 1R Griaf €2 iy o b IgBRELST o7an be obtained

envi r
by cudxogemngushio tirhe sfbeteeidn cefl lisnter est (uVWhen @eBieheid 30°C for
wo dgfsthe present invention is secreted into the

cdPtur e medium it is collected fromthat nedium |If

akEppoesisioof vether presentné nuents r nstRbAIUCRd fungal species
i cel lul arl .the cells are |lysed .and then the
otner, BOPRTR -1 825K ipdaniRe Pethl bt trE i coons’ expression

ein’is col
vectorpventh ers pah floer Sohl ectedcandopytieki ®ihbd (8Mbmbe) and their

trans%%%oﬂg£ﬂé E f%ld Nofe §i et hods, K o_ ip Lhe :
art, | nc?udﬁfng, e%ulgtrt‘th}é'c‘)atd E?Zmﬂ?%]aaf'%,l A n%%ﬁ?? atls 180-83,
1991) ¢r eaphasslionpvecitpirtsatsivon, agCipRMXt rfaet iON,a BYH@MHL and their
trans®ErGALL0DLE XCHARGE: H CARAMBYL QOr aphy £ 1677-
phosphocg?%u ose c%r%na g>ra%%'?'ﬁ§d?%pﬁﬁﬁ%§t’12' 1677-1702,
6); expression vectors such as pAN7-1 for A. fumigatus and their
transfer methods are described by Punt P.J. et al. (GENE, 56: 117~124,
1987) ; and expression vectors such as pPM8 for C. necformans and their
transfer methods are described by Monden P. et al. (FEMS Microbiol.

Lett., 187: 41-45, 2000).

(b} Method for preparing membrane fractions

S. cerevisiae cells in which the malaria parasite- GWT1 gene has
been introduced are cultured in an appropriate medium (e.g., SD {ura-)
liquidmedium) while being shaken at an appropriate temperature (e.g.,
30°C). The fungal cells are harvested during the mid-logarithmic
growth phase, washed, and then suspended in an appropriate amount
(e.g., three times the volume of fungal cells) of homogenization
buffer (e.g., 50 mM Tris~HCl, pH 7.5, 10 mM EDTA, Complete™ (Roche) ).
An appropriate amount of glass beads (e.g., four times the volume
of fungal cells) is added to the suspension. The mixture is vortexed
and then allowed to stand on ice. This operation is repeated several
times to crush fungal cells.

One milliliter of the homogenization buffer is added to the
resulting lysate. The mixture is centrifuged, for example at 2,500
rpm for five minutes, to precipitate the glass beads and uncrushed
fungal cells. The supernatant is transferred to another tube. Thé

tube is centrifuged, for example at 13,500 rom for ten minutes, to



i nteraction chromatography, affinity chromatography,
hydr oxyl apatite chromatography, and |ectin
WO chr omat ogr aphy. Conpounds i ncl udi ng DNAs of the
204488t i nvention are isolated compounds. PEEN@IAN3/011920
the term"isolated" refers to being separated from
the original. environnent .(for exanple, the natural
environment if it is nat@fall y-occurring). A
~conpound in a sanple where the conpound of interest
precipifetsudbsteantraald ﬁrabﬂlﬁdan(toaﬁﬁ/@émﬂ)ﬁaﬁe Sﬁ@aﬁon")h%ﬁprlsmg
organelﬁgg {rggundeg{ E Erest has been partially or
St AT PUrTEfetS $RAMPdot At barl é’énﬁéaﬁdﬂg buffer
{e.g., Thé Nerﬂhdsgthiwiearhuﬁfdny, pHr i7f.i0gd's,. 3% USREMNEIE Nompiete™
ef re t conpound has Dbeen
(Roche) Sglgt tetg ?r %%%:t é’\%(gque& zl}ie Jén‘%? nt2tand°PPorpm for one
minute WI@I cremve eassusBH0sgegr afadr@big{l?S‘quhgn@u@g;natant is then
er ot her ,¢o |st|n atura
centrifBEEHE ALY SR <0 e 100N Hat D St YR erpiss . The

conponents have~been Ttenmbve
precipipabeiideseanspahisdl bt [L&k)tdr@got;ﬂa@f|B1mdt1|ntgsbu§g§r to prepare

a membr@fki ¥iLY:9L,t he GAMT1 gene product of malaria
parasites. A preferred conpound inhibiting the

Meelp Fyne yEpAck Hen©AAn demep pepauet] fobmnBha§h @ species other
than S. gﬁ%ﬁéff%§§ﬁ!e§ééﬁﬁgc9%0%%%61%%? f%o clgs;]o V\r%%oz 1?'41%9_21;3 5. pombe
(Eur. J'CM’{%“(QST ﬁB((h—Gﬁﬁ,yllS’[%h)zyl’t)he sediicabbifNgentbNdreu M er-
al. for (2)albicans (J. Bacteriol., 180: 282-289, 1998]; the metho{d;g:
of Mouyna I et al. for A. fumigatus (J. Biol. Chem., 275: 14882~i4889,
2000); and the method of Thompson JR et al. for C. neoformans (J.
Bacteriol., 181: 444-453, 1999).

Alternatively, the malaria parasite GWT1 protein can be
prepared by expressing an E. coli, insect and mammalian cell or the
like in non-fungal cells. |

'~ When mammalian cells are used, the malaria parasite GWT1 gene
-is ligated with an over- expressa.on vector containing, for example,
the CMV promotor, and then introduced into the mammalian cells.
* Membrane fractions can then be prepared according to the method of
 Petaja-Repo-et al. (J. Biol: Chem., 276:4416-23, 2001).
. Insect cells expressing the malaria parasite GWT1 gehe (e.g.?’zf“
" S£f9 cells) can' be -prepared using, for example, a baculovirus
- exXpression kit such as the BAC-TO-BAC® Baculovirus Expression system
(Invitrogen). Membrane fractions can then be prepared according to
the method of Okamoto et al (J. Biol. Chem., 276:742-751, 2001).

The malarla parasite GWTI protein can be prepared from E. coli
'by, for exam_p_le, ligating the malaria parasite GWT1 gene into an E.

coli expression vector such as the pGEX vector (Amersham' Biosciences Corl;.), and |
© introducing the construct into E. coli such as BL21.

© {2) Binding assay methods
{(a) Synthesis of labeled compound

-‘The labeled Compound is prepared from a compound that has been



O H conpound (2):4-[4-(1-isoquinolyl nethyl)
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prepall] 801 GAP g SO NLSLeS0.25. o L5 ROIRITELS e vy

from @@mp@rmd@nalcqmﬁlm itrat o(la tabl €3), cﬁnﬁwﬁeibed i diove.
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SuppOSI ory, |nje
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agents, flavoring agents,

(b) Confirmation of specific binding

The labeled compound is added to the prepared membrane fracticn
and the mixture is allowed to stand on ice for an appropriate time,
for example, one to two hours, while the binding reaction between
the labeled compound and the membrane fraction takes place. The
membrane fraction is precipitated by centrifuging the mixture, for
example at 15,000 rpntrfor three minutes. The precipitate is
resuspended in binding buffer, and the sSuspension is centrifuged.
This is repeated appropriately (twice} to remove any unbound labeled
compound. Theprecipitate:Usagainsuspendedinkﬁmdingbuffer. The
resulting suspension is transferred into a scintillation vial, and
a scintillator is added. Radioactivity is measured using a liquid
scintillation counter,

The specific binding of the labeled compound to the GWT1 protein
can be confirmed by assessing whether binding of the labeled compound
is inhibited by adding a large excess of unlabeled compound (ten times
or more), and whether the compound binds negligibly to¢ membrane
fractions prepared from fungal cells which do not express the GWTL

protein.

{(c) Binding inhibition of a labeled compound by a test sample

A test sample and the labeled compound are added to the prepared
membrane fraction, and the mixture is allowed to stand on ice for
an épprOpriate period of time, for example, one to two hours, while
the binding reaction to the membrane fraction takes place. Test

compounds used in the present invention’s screening method include:



necessary, stabilizers, enulsifiers, absorbefacient,
surfactants, pH regulators, antiseptics, and
anti oxi dants) can be used. A pharnmaceutica
fornmul ati on can be prepared using an ordi nary nethod
conbi ni ng conmponents that awkg generally used as
i ngredients for pharnmaceutical preparations. For
exanpl e, oral formul ations can be produced by
a Sl%&h%lﬁﬁﬁﬁrﬁ LYoREEUTT 1659 t ReTMPPESENt dthvehEaBhcorcapound, an

morg@h@vcrr&@@@buﬁal | % peeertiall @r ?aab‘épﬁzﬁ%l%eoﬁsv\h%ﬁllaas a compound
filler, and as, necessary, a binder, disintegrator,

Librapyl RRAAHET HT BT MF AGEnt O PadBRFhéCabEntarend sadk, extract,

a celandutthee op@Hratdaie t he phxdwre FRER @eﬂ@é&ﬁi@étﬁé NSacteria,
anul e, %yanule tablet coated tabl et, capsule

an exBrdehuS By THedRe FRTOHE™ Bxanpt 8t oPXtirdl and the like.
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| dode ri st.ate and. i so te:;
This §F AT CORERE IO ¥ Lot OLRar Sb EIORRI plinbound labeled
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t.h fatt)
suspelfhgh L ERranete oA PLE D Eerte TGyl tafaety seratittacor
is adeBterthepotyoxyehby lrernd ceartiitiany f bt t yeasiidedst@ing a liquid

sc¢nt@ﬂh¥%§%%t%%|%n% hardened castor oil, and

oxyet Mene polyoxypropylene block copol yner;
V\idhen wajkib:endrangomﬁ ethldeeia@miledascctmmm@etbylthe membrane

fract%%Hy%% %%]%’J.blegldyfﬁ }Hé ﬁrgg ﬂ’cecgf QQE%(V*(I: % p&%l YO test sample

ene col’,
is judged to have the act1v1ty of binding to the malaria parasite

GWT1 protein.

[2] The GlcN-PI acyltransferase assay system for screening compounds
that inhibit the GlcN-PI acyltransferase activity of the malaria
parasite GWT1l protein ‘

The transfer of an acyl group to GPI can be detected by the method
reported by Costelle L.C and Orlean P., J. Biol. Chem. (1992)
267:8599-8603; or Franzot S.P and Deoering T.L., Biochem. J. {1999)
340:25-32. A specific example of the method is described below. The
following expérimental conditions are preferébly optimized for each
maléria parasite GWT1 protein to be used. 7

‘ The malaria parasite GWT1 protein is prepared according to the
procedure described in Section 1. A membrane fraction comprising the
malaria parasite GWT1 protein is added to a buffer which comprises
an appropriate metal ion (Mg®*, Mn®*'), ATP, Coenzyme A, and preferably
an inhibiter that prevents the consumption of UDP-GlcNAc in other
reactions, for example, nikkomycin Z as an inhibitor of chitin
synthesis, or tunicamycin as an inhibitor of asparagine-linked
glycosylation. A test sample is then added to the mixture and the

resulting mixture is incubated at an appropriate temperature for an



pol yvi nyl pyrrolidone, and nethyl cellul ose; |ower

al cohol s such as ethanol and isopropanol; polyhydric

al cohol s such as glycerol, propylene glycol,

di propyl ene glycol, and sorbitol; sugars such as

gl ucose and sucrose; inorgamsc powder such as silicic
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appropeidméebﬁelaml‘a/cﬂ celd qpl::@ie,rajﬂm aadbbeabkiagacantdided to the

. at shel.l.ac, hydr.ox yl.met hyl_cel | ul ose,
letuﬁ§dro?§%ro&ﬁ“19ﬁW3n@%%F“¥€ gvﬁﬁﬁ %%%n%n appropriate
perio@o®§ptnmgleﬁeglnyMpmelyGXyémﬁﬁlé@& Mnachouﬂqunﬁrmlxture of.

ine, I f d t t . :
cm1oxDEOLATLA GO RNSh CASTRLES L g1 oL pLOSLELL S e 1
stirreél tul beéf ¢MannﬂacuwmhonauE tedliimds are extracted. The

extra%% c?duc?tal Csl) %{Esﬁ rw%c? 1 dext ; Ig?g%togré_ra%e solvent,

ca C|un1c oxynet ylce ose. L
pIEfeﬂﬁ@hfiﬂuﬁﬂﬂgkeéﬁaﬂa GtlaNe,( ap@ﬂyéﬂhykedegbﬁcnm the reaction is

separ%écﬂ% a%&%&?gu\éﬁ%é %?E.% 8J’_‘|thl ?9&3? E%‘;}act lreasphy (TLC),

col'ori ng agents are those accep
prefexabbhafhaceuthenl §L.CFigy orsieny agemt@EVﬂkpmﬂmxman be selected

appro%%%%%%l 1- @?Q&p0|’foProgﬁghﬁ&g'SDQEﬁﬂ$ HnbﬁyH é65 25:4%,

Cl nnanon such

CHClsﬁQﬁaPﬁﬁéMaNH4Qﬂrk#ofﬁﬁﬁ%kwl%ndaQﬂﬁﬂm/ngraélneéé§@éﬁy 35:30:7).
A prefScfld CQNSEoPEE M sSkRLE, f@s di18ee (@Rl.6kS 4qNd 1y, separated
GlcN- ?acylmP(:"IS is quantified using a method appropriate for the label
used. When1abeledw1thEH1radl@lsotope,theseparatedGlcN—(acyl)PI
can be guantified based on its radiocactivity.

When the amount of GlcN-{(acyl)PI produced is reduced in the
presence of a test sample, the test sample is judged to have the
abtivity of inhibiting acyl group transfer by the malaria parasite

GWT1 protein.

[3] A GPI-anchored protein detection system which comprises
expressing the malaria parasite GWT1 protein in cells and detecting
the GPI~anchored protein on the cell surface

The ability of a test sample to inhibit the activity of the
malaria parasite GWT1 protein can be determined using a GPI~anchored
protein detection system that comprises expressing the GWT1 protein
in cells, preferably fungal ceils, and then detecting the GPI-anchored
protein on the cell surface. Thé fungi of the present invention are
those belonging to Zygomycota, Ascomycota, Basidiomycota, and
Deuteromycete, and preferably pathogenic fungi, Mucor, Saccharomyces,
Candida, Cryptococcus, Trichosporen, Malassezia, Aspergillus,
Trichophyton, Microsporum, Sporothrix, Blastmyces, Coccidiocides,

Paracoccidioides, Penicillinium, and Fusarium, more preferably C.



Furthernore, |iquid formulations such as syrups and
i njections can be prepared using conventiona
nmet hods. I n such methods, pH regulators,
sol ubi li zers, isotonizing agents, and such, and as
necessary sol ubilizing adjuggnts, stabilizers, and so
on, are added to the conpounds of this invention or
pharnaceutlcally acceptable salts thereof. Methods
a lbidagys rpfedlkd e ekt ér-nafof ermang: i s A-sIwei gabyer igikgven more

prefe%%@ﬂﬁﬂnygﬁs%.CO§H§Ht#é5§%sr@ﬂ$@@&e?hakéf%v1@%§% and 5. pombe.

mat eri a used for ormul ati on can be selected from
The m@éhpéugoﬁa&%ﬁ¥%@@9%ﬁﬁh%ﬁﬁqI?&WU§§@V6F§ﬁSﬁ%ﬂ#@ﬁhﬁﬁp§al cells an

expre%lé@%'n PHGSr COsRLiGHqg anthsHedy Hpecdiisd Ay, thé healaria

ase naterlals to be used are, for exanpl.e, aninal
parasﬂ&@ &hd' L &€§%¥§61 lélk§°“ﬁ1ﬁé?§lO@ﬁlék%é%ﬁﬁ'%ﬂlﬁ?e art.

WHXES, théqhﬁlaﬂigqiu&éslté ity aidteirsiiki @Qp@eglsleg, in fungal
surfactants hosphol i pi al cohol s, pol yhydric
cellsy EBﬁof‘@ouV\fét& Gs?o Cg“?f’a‘{:‘? s §§anélpé’;¥t6d to the fungal
cell man&r abs, beandtpufiiheadbyatre. féilﬁﬁ@ﬁ@slﬂéﬁ!hoﬁbl (1) by using
ul ators, antj.oxidants, chela

2 repg; esrepeﬂzcﬁ%% ki %n‘é%im%géﬁt Snt&glo .E&,ﬁa&aﬁe@csts with the
surfafdeagmacpsotamd sfichnoay aksd mmdqa pwevelg the protein’s

pi 1500 PR REBrer G MV et 11 mFed 1t Ry BPBeTYEna Fingal cells
underFuar thehore,c rag dugee sFaral e conponeint so stghe as t hose

Bk e raRNceR, B P! BTN Sl o 02 026,
whichagentisscecebbdaspevaf oesllyiimmbmyplad od this invention. The
methods (1} to (4), and preferably a combination of these methods
(1) to {4), can determine whether a test sample inhibits the transport
cf the GPI-anchored protein onto the cell wall, or the expression
of the GPI-anchored brotein on the fungal cell surface.

Hereinafter, the methods of (1) to {¢4) will be described.
(1) A method using a repcrter enzyme
The proéess that transports GPI-anchored proteins to the cell

wall can be quantified using a tracer experiment such as one where
a GPI-anchored protein is labeled with a radicactive isotope, the
fungal cell wall fraction is obtained, and immunoprecipitated using
an antibody against the GPI-anchored protein. Alternatively,
quantification can be more readily performed as follows: the
C-terminal seguence, which is considered to function as a transport
signal and is commonly observed among GPI-anchored proteins, can be
expressed as a fusion protein with an easily measurable enzyme
(reporter enzyme), the fungal cell wall fraction can be obtained, ;
and a reporter system that measures the enzyme activity of each
fraction can be used (Van Berkel MAA et al., FEBS Letters, 349: 135-138,
1994). Hereinafter, a method which uses a reporter enzyme will be
described, but in the present invention such methods are not to be
construed as being limited thereto.

First, the reporter gene is constructed and introduced into



acids, hunmectants, and keratolytic agents can be

conbi ned. The above-nentioned base materials are

added in an amount that |leads to the concentration

usual ly used for external fornulations. The term

"salt" as described in the priesent invention

preferably includes, for exanple, a salt with an
£ i norgani ¢ or gr anic acid, a salt with an_i norganic
ungdy i HoF g &P hSLe, IHHC l§a|ct01’battﬂﬁl%?d AR dit énGrNBady Promoter
sequamnauinmmldunbﬂlpaﬁtiﬁL&&mglaﬁﬁhﬁﬂﬁﬁﬁﬁﬁhbﬁakéypectlvely encode
a si cjtepé able salt is B erabl e. Acids &bases form

%%ﬁ DN appr OpPPALETr SH 2T ¢ B irdinsst protein
C-terofiradi bayudrase 110 snehnmel eayl ehaaf ﬁmﬁ Jf.‘EQE[’ﬂILOMj’lCErames match.

Pr ef er eexa Ies of a salt wt i norg
Exampied 9 321 vdiEoChTo % 3 g“’ﬁﬁ)pdragﬁir gﬁPi acﬁbaamples of
the sugmn cseapnledmcenl 1ﬂid:1:u@@l (2 faambnqhomh@ftgs@pl dnd lysozyme.

a salt wth an gifnlcamdlncludes
ic

Exancdey U CRARETTE GRF S oBEPIE R S GOy 2Lkaline
phospr]rmltase,aand[ﬁ dfadretcard sd caeied, GlferelnCmesd'@@dé ©rotein (GFP),

. 1 AG] ol esulfo
which %a% n%t uenes‘gl o%% C a%?lrg by % tabl eetexcncr%?’e can also

be uggda s@PI wnt:hoaﬁdl rorogarine %a*serlaneal asegakkakb include the

_ I .sal.t ms ot ass

a-aggldn GACt RURIAAT BeRREMIT, SPhe s BehtitiRe i equmpos, and
S0 O%a]tFﬁﬁEhQrﬁﬁgﬁesﬁdh1éﬁlPreﬁﬂiaﬁhﬂntmnlsaért and agpropriate
selec%qqﬁph%gk%Qltsu BeggrﬁEWQ“aﬁB 3, fﬂ%oagheoééﬁ%gf:comprlslng

base includés a salt wth diethyld
the cgnstardlesghingor tigyldaficne, and

N, iz di heszyd et byl enediald RRne is inserted into fungi using an
appropriate method, such as the lithium acetate method (Gietz D et
al., Nucl. Acids Res. 20: 1425, 1992). The fungi are then cultured,
as necessary, using a method that suits the selection marker (e. g.
using Leu medium for LEU2 and Ura” medium for URA3), and then fungi
into which the DNA has been introduced are selected.

The effect of a test sample on the transport of GPI-anchored
proteins to the cell wall is examined by the following method:

The reporter gene-introduced fungi are cultured under
appropriate conditions, for example at 30°C for 48 hours, in the
presence of a test sample. After culturing, the culture supernatant
is centrifuged, and the reporter enzyme activity of the culfire
supernatant fraction is measured. The resulting cell fraction is
washed, the cell wall components are separated using an appropriate
method, such as degrading the cell wall glucan with glucanase, and
then the reporter enzyme activity of the cell wall fraction and
cytoplasmic fraction is measured. The assay can be simply carried
outknrusingcentrifugationix)determinetheamountofreporterenzyme
in the cell fraction, then without washing the cells, using
proportional calculations to determine the amount of reporter enzyme
derived from the culture supernatant fraction that remains in the

cell fraction, and subtracting this from the amount of reporter enzyme



Preferabl e exanples of a salt with an acidic am no
acid are a salt with aspartic acid and glutamc
acid, and preferably, a salt wth a basic am no acid
includes a salt with arginine, |ysine, and _
orni thine. The conpounds ofz¥ﬂe present invention or
salts thereof, or hydrates ereof can be
adm nistered orally or parenterally by a

of thenvehtibnatthethod without limtation as to their

form %[Qetyesccaga el oy ated, L cocfixpl :B{é?ea&ﬁpg reporter

as tablets rs, tfine granul psul
enzyrs@r@xp*@lvnmheshln nhiag aﬂnlstusappusemai:est fractlon (activity

per déﬂqut H2NS e %IC[Etl%gﬁlsof%I% ; ﬁgﬁe f%ﬁ?gﬁgpsenzy]uhe activity

nasal drops ear ops, cata ot ons
in thpseebt ¥ablphtnwhtent (ealivebypbert Fehs) of thhj sest sample is

judgé@VEBtH@%éxﬁhfﬁhéﬁ%é@t@ﬁea@Q%ﬁ%%b%Edﬁ&6%£sgegfngb@ganchored
on the degree of the s tons e patient's age, se

protehys Weighe, cehe H@%ége form the type of salt, the

(2) Spepbihegt Ypeif dinseaseinboapd upsh. r@%@%un@';?tﬁf e surface
resent i nvention are adm nistered to a patlent in a

quw%%%ﬂe%t%afm%%f getivealbse. Herein,
"t&@r@@seytggﬁ%w ef foctiy @%deée ﬁh%&%e ﬁehee%@é%mn of a
eu t

phar mac Ical a ent at yle ds the desire

GPI-hahMeRdI e ealt rdfs dite Tam@als serife@s Jeviar cpe be determined
by qua@ea¥ehtabnnedief ahr0m ey v ¥ AR &f s Whenh figdd €Bt-anchored

prot%ﬁ%bfntéﬁgt gngghecggfe dlffers mar kedl y dependi ng on

Antibodies can be obtained by predicting the antigenic
determinant using the amino acid sequence of, for example, a
GPI-anchored protein such as a-agglutinin, Cwp2p, or Alslp (Chen MH
et al., J. Biol. Chem., 270:26168-26177, 1995; Van Der Vaat JM et
al., J. Bacteriol., 177:3104-3110,1995; Hoyer LL et al., Mol.
Microbiol., 15:39-54, 1995), and then synthesizing the peptide of
that region, binding it to an antigenic substance such as a carrier
protein, and then immunizing a rabbit or such to obtain polyclonal
antibodies, or a mouse or such to obtain a monoclonal antibody. A
rabbit polyclonal antibody against the Alslp peptide is preferable.

In an alternative method, a monoclonal antibody against a
GPI-anchored protein may be obtained by immunizing mice and such with
fungi, preferably fungi which overexpress a GPI-anchored protein such
as o-agglutinin, pr2p; and Alslp, (in some cases by immunizing
further with a partially purified GPI-anchored protein), and then
using ELISA, Western blot analysis, and so on to select resultant
clones based on the antibody that they‘produce.

The following method can be used to determine the influence
of a test sample on the process that transports a GPI-anchored protein
to the cell wall, and on the amount of protein derived from that
GPI-anchored protein in the cell wall.

Fungi are cultured in the presence of a test sample under

appropriate conditions such as 30°C for 48 hours. The cultured fungi



type of disease, the degree of synptons, the
patient's weight, age, sex, sensitivity to the
agent. However, the normal adult dosage for one day
is about 0.03 ng to 1000 ng, preferably - 0.1 ng to 500
ng, nore preferably 0.1 ng2to 100 ng, when
adm ni stered fromonce to several tines a day, or
: fromonpce to several tines over several days. The
ate a%@i"e%? e c GRS Lt 9RGAHAR | fRdabbie Petlol%o@ée disrupted,
prefeg/albg,y &erhg‘o g@é%fsert&iﬁcys abouhe3 wsHOP0 @hkGuptBd celis are
iLtion esent i.nventio relates to a nmet hod

pre e FE R PUBHIOTE Fort ST G4 | (g Gai 5 THE® 555, and then
the prml:@ai*aaparlaswwhad\[l Aener epitmhtﬁilorﬁuﬁheajﬁéif@@tfé@&ells are
treat] % i ncl udes ﬁh % not gd t o: #

Senat g a8say ¥hPch3Erde %a%ﬁ gonpolindRreharably glucanase,
and themmt’erﬁh@edasdgﬁm&l&thr@@l’tpﬁﬂfﬁbﬁ d sbithd BPthahbBBored protein
nalarla parasite GM1 gene product; [2] A dCcNP
acyl transferase assay systemto screen for conpounds
t hathe iathibiAl e p@p(tmdlél aatybbdyrtssf easedashtyid peelell plate

a F asi 1 ne duct
oy ovelfii PR b B REARE 48 B . R R waRiebnhie 2 wasning
SOlUtH&haHEKﬂﬁﬁEﬁblﬁ @PF1 cyenre ipFiotuicO . D§oexmnasseﬁo (PBST), and

block%ﬁ?lanc ore p@ qugg' %éﬁ%n, (%g o%ﬂ? Ehe non-specific

rotel ns e Ce sur ace
adsorgét.est edteFhet pltles i - Wenlﬂemlladtrefl Spmao‘ierlakﬂwt edprboein such as

BSA thgéfaHEﬁh éregﬁgﬁgugs uilng fﬁ%&ﬁé r%%ceutlcal

anti halari arla ras
Co., LEdr) gend'lpy cllbete Tise amlhodgspﬁ]d tvol 18] al nn@tsédng SOluthIl,

£e2R8YS pReTdesqhl
precedA085 PEOTOOSRAl bt B et ) eI O procets
samplpgbelasifed. The reaction is then carried out for an appropriate

sample

time such as two hours at room temperature. After washing with a
washing solution, preferably with PBST, an antibody against the
enzyme—labeled (. albicans, preferably HRP-labeled anti-~Candida
antibody, is reacted for an appropriate time such as two hours at
room temperature. The labeling method may be enzyme labeliﬁg or
radiocactive isotope labeling. After washingwith a washing solution,
preferably PBST, the amount of Alslp in the GPI-anchored protein
sample is calculated by a method appropriate to the type of label,
i.e. for an enzyme label, by adding a substrate solution and then,
upon stopping the reaction, measuring absorbance at 490 nm.
(3) A method using the ability to adhere to animal cells

The test sample’ s influence on the expression of a
GPI-anchored protein on the fungal surface can be determined by
measuring the. activity of that GPI-anchored protein in the fungal
cell wall, and preferably by measuring the ability of fungi to adhere
to animal cells and the like. In addition to the activity of Alslp,
Hwplp and such in adhesion to animal cells, GPI-anchored protein
activity includes that of a-agglutinin in mating, of Flolp in yeast
aggregation, and sc on. Hereinafter, a method using the ability of

fungi to adhere to animal cells will be described in detail, but the



conpound to bind with the nmalaria parasite GM1 gene
product The two net hods according to the present

i nvention are disclosed below, nanely (1) a nethod

for preparing the nmalaria parasite GM1 gene product
(hereinafter referred to as e malaria parasite GM1
WO 2004/ 043567 PCT/ JP2003/ 014920 20 protein) and (2)
: a method for a binding experinent involving a |abeled

presamrpmﬂlt(m disnafatte ft or Sfee codd tirslegs a8 bieddiongd tagsay) thereto.

(1) MeLbo gv&loa r&@l%oab'lﬁg_tgzhfeon@a@éf@ Rarasihte; Sy, and this

protein” T arla parasite GM1 protein is pr epar ed
fungus gra ®redier abdenist-ame Fiaats on Fogr @pamaBiiynf cemls, cells that

adhegé”EE“tHéﬂﬂéh%dgﬂ‘%f&f%f%@%*wﬁﬁfggtlna§eEb§t9E1§al cells, are
cerevisiae Into V\hl ch encodi nmal aril a

n
used ol AIRNARD SeMLA Ar OB 143 AR S Fat UBaed an appropriate

methdd)l KRGHCEH. cdfahS1 PFOILEBOAE i 'trété'togﬁﬁlﬁl%lj&ﬁdat@l@fungl are
into GAT1 gene-deficient cells. In the bindi

incubgdqas) fathedTbr ¥pRF BT hBRBr ARES ratth G by “bedfiseat 30°C, then

inocW¥diUbnanyuftitdereod hesd Riitne Olffo%aéb(él@pié”to&%fhour at 30°C.
purified before use., K The procedure usi n

The QEltaA%iAP 91 %deuty i badtber on IAVEE aFT‘l“g FQ)e cells are washed

with la%ﬁﬂﬂé@tdrﬁﬂoeferﬁﬁﬁdnﬁkﬂhl@g@ﬂhﬁa&iﬁ@ s@GAMhla gengolliud Dextrose
mal rla arasite gene used i n the Rrese t

Agar i e%%ﬁflb%l QEHAFAR aF PPaeur Ay gen@?t‘a?: culturing at
30°C @rv%fxelrl@blltx, the sanbbe osypBbhesizedi bases©sd | hevd@rihROadhesion
acid %ﬁggence of SEQID NO 2 or 4. The malaria

rate;ﬁﬁ ‘gene is very rich in adeni ne and
t hyf, n@hen compared to fungi not treated with the compound, a

test sample is observed to have the activity of decreasing the number
of colonies formed by cell adhesion, that test sample is judged to
have influenced the process that transports GPI-anchored proteins
to the cell wall.

(4) A method for observing fungi using an electron microscope or an
“optical microscope

The influence of a test sample on the éxpression of the
GPI-anchored protein in the fungal surface can be determined by
observing the structure of the fungal cell wall using an electron
microscope.

In the presence of a test sample, a fungus such as C. albicans
is cultured for a certain period of time, for example, 48 hours at
30°C, and its ultrafine morphological structure is cbserved using
a transmission electron microscope. Herein, observation using a
transmission electron microscope can be carried out, for example by
the method according to the Electron Microscope Chart Manual (Medical
Publishing Center). The ficcculent fibrous structure of the
outermost layer of a fungal cell has a high electron density and is
observable by transmission electron microscope. This structure is
not influenced by other existing antifungal agents and is considered
to be a surface glycoprotein layer, including GPI-anchored proteins

as its constituents. When this structure disappears, leaving only



Thus, it was predictable that the gene wll be
difficult to manipulate wth ordinary gene

reconbi nati on techni ques, and that gene expression
in yeast, cells, and such will be inefficient-
Therefore, it is preferablgjto. design a nucleotide
sequence in which codons corresponding to each of

.the correspondi ng am no aci ds _have been replaced o

a sLigptha¥fseithat haod ehBaERONIERSPrbs $hef Feet emminle As judged

to ha¥easiflusedd$ rhangdrsueBs Bk QR INAGBYDLEREEESed proteins
based on this designed, seqésgce to create an

to thg Gl M@ lmalcariRs iost 491 @ @At yeriE L hi ch i's then
usrdehbidea@xiai TRAkE KlagehibethHel O orPBlectron microscope
expr233|$n lasmd for the nmalaria parasite GM1 is

and agp. gpEAEq EchﬂégPP?nﬁef’ﬁé}snﬁFﬁﬁFéyp%V%%Jr?% fungal cells and

inhibAWEH gereingt qdariSicegrevhsl aesteXpnessi 08 YE€8§OA . to have an
. for exanple, an _expression vector prepared by
lnfl%ﬁ%ﬁﬁwﬂdﬂ%bg §ﬁﬁﬁa8¥€"pronoter and term nator, such
aghieh@repkhtO derintadnGARRY prrooidys anthe t®ARDHor treating
L termnpator, into the YEpSEZ's Iéi:cloning site _

malanifsgpach CQFET RGP thEor <R BF . 2aT1Bia5pRLAG R conpound that
inhibi980rheSacteveuysotea (BIL prakelith st mallakial farasite. Such a
conpcfld HEFLAD, DR ABERARL B RO L Royg PRITENITL coanpe,
the cohgloung satdeaar idgpr driedte itre ngigir-at e (e. g.; 300,

o BETEh B SRS s LIRS BBy protesn 1o
chara@GiEL-lexgr bysaoneptasdidgily haghollcedntatio &§0.41%), and thus
codonc%%%%kskéebggggﬁ.uskﬂgaddition, the gene contains sequence
stretches comprising six or more consecutive A residues at 23 separate
positions, and these sequence stretches may serve as pseudo-poly (A)
sites, thus producing truncated proteins. Because of the features
described above, the gene was only expressed poorly in yeast, and -
very difficult to amplify using PCR or to replicate in E. coli. It
was also difficult to determine the nucleotide sequence. However,
the present inventors succeeded in expressing the PfGWT1 protein with
a high efficiency by using a degenerate mutant of the DNA (SEQ ID
NO: 5), with a lower AT content than the DNA encoding the PfGWT1 protein.
The inventors also revealed that the introduction of the degenerate
mutant DNA can rescue the phenotype of GWTl-deficient yeast. This
fiﬁding suggests that the GPI synthase of a malaria parasite is
interchangeable with that of a fungus such as yeast.

The AT content of the gene encoding the malaria parasite GPI
synthase is, for example, 79.35% for GPI8 and 77.89% for the GPI1l3
of P. falciparum. These AT contentsrare as high as that of PfGWT1.
It is predicted that most P. falciparum genes are hardly expressed
in other species, because the average AT content over the transiated
regions of the P. falciparum genome is 76.3%. The present inventors
succeeded in expressing a degenerate mutant of the DNA with a lower
AT content than that of the DNA encoding the PEGWT1 protein, in yeast.



for exanple, the lithiumacetate nethod. This nethod

is described in the User Manual of YEAST MAKERTM

Yeast Transformati on System (BD Bi osci ences

Clontech) . A malaria parasite GM1-overexpressing

strain and a strain carryingpa negative contro

vector can be obtained by culturing the transfornmed

cells on-SD (ura-) nediumat 30C for two days.
Hencepxphesss bpr Ve ¥ 35 b Gehewrdmstiecaretifoagrrepsed in a host

'otherfHﬂgﬁ|m§P§fi§$pafﬁ§¥%e§EE¥1d%lf&?%ﬁ%ﬁﬁbﬁ@e&éﬁ@rg§§nDTé.mutant

report ed as | ows: expressi on vectors Such
Furthpgpogehi EB%a@@ﬁaf:eaﬁyEe?ée@%w% SWTdosdi cagan &t Heppt are known

to exhf@nsf efmTBEhods e r'ﬂﬁﬁlﬂﬁ&ﬂ@aﬁﬁ§mhé¥aéﬂerlstlc of
Nat ure 353: 80-83 91); expression vectors such

lethapRiyoansr sechal bi Bafs ARE PH@PPtYP@aﬁ§fében§?ﬂ0é§népése
gene- @@%ﬂ:'ﬂ%@i@ bY¥nBha Jan&le desdu@@Hy ubdngled-dd@2nerate mutant

expreSS| on vectors such as pAN7-1 for A
DNA dﬁﬁﬁﬁf@?@ 2@RdSt-heir transfer methods are described

byhBupheRod ypet ol thé GENE, s pht hddd - d&ide— déﬁﬁﬁaemtfﬂﬁhgus into

essi on vectors such as pPMB for. C. neof or mans

, D
which h@?rde‘ﬁ%gﬁ? Tt Hod DM Segedhiidk a By SVBRT e B Jé}troduced
dependks. thEME Mdﬁﬂﬂﬁﬂ@ of Lefd maI&EﬁalﬁbfﬁhlégxﬁﬁI dﬁﬁthase

nccor S, | BLeRSHl I P ane fracti o S ecteuslat, 1
parasﬁeéfﬂﬂ’]ﬂtsly@(ilh@es@ @me b@ubéyéeﬁedrbya@capahmpguﬁtﬁg’r’eﬂemenotype
oe eofely SRS )L i [ beng chaken,, .
antimfamagalalceijrlu@saltar@@*t\imj eﬂzajlﬁamgoﬁd@rmmbé:osgqxaﬂm;c can be
selected without actually using the malaria parasites themselves.

The present invention provides a degenerate mutant DNA encoding
a protein that has the activity of rescuing the phenotype of aVGPI
.synthase gene-deficient fungus, and which has an AT content lower
than that of the original DNA encoding the protein involved in the
biosynthesis of GPI. Such a DNA can be used in the screening method
cf the present'invention.

As used herein, the term “AT content” refers to the content of
adenine and thymine in the entire nucleotide sequence of the coding
region of the GPI synthase gene. The AT content in the degenerate
mutant DNA of the present invention preferably ranges from 50% to
70%, more preferably from 53% to 65%, and still more preferably from
55% to 62%.

The phenotype of the GPI synthase gene-deficient fungus
includes temperature sensitivity (preferably, sensitivity to high
temperatures) and lethality.

The proteins of the present invention involved 4in the
biosynthesis of GPI in malaria parasites include GWT1l, GPI1l, GPIS,
GPI3/PIG-A, GPI10/PIG~B, YJRG13W/PIG-M, GPI13/PIG-0, GAALl/GARA-1,
DPM1, GPIZ, GPI15, YDR437W, GPI12, MCD4, GPI1l, GPI7, GPI17, GPIle,
CDhC%1, bPM2, DPM3, and SL15. Of the proteins indicated above, GPI1

and GPI8 have been found to be present in malaria parasites, and



growt h phase, washed, and then suspended in an
appropriate anount (e.g., three tinmes the vol une of
fungal cells) of honobgenization buffer (e.g., 50 nM
Tris-HA, pH 7. 5, 10 mM EDTA, Conpl eteTM (Roche)).
An appropriate amount of glags beads (e.g., four
tines the volume of fungal cells) is added to the
uspensi on. The m xture is vortexed and then allowed

GPI3/P6@sBan@3§4QA§§G“ﬂﬂs¥Qﬁﬂ%%W(%ﬁGT@rr@BééﬁéBIQGQerﬁﬁAl/GAA 1,
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, nm n t_%,_tg 2004/ 048567 PCT/JPZ 03/ 014920 22
in sef; 8l iBar &4 tnombraRe Hrador on FAER APTRERBPRAGHY amino acid

sequehtacid eMoweOAr$BQ MP No:ganad ese dhe QG4 abenitS fication

' m  of_bindin ffer g. CAM,
pube B o ﬂgﬁg e aE 0 0. Bk en s “éﬁgrﬁ%léiev&equence
of P. (szmlsteGWTlaimi stioem €esEd flogad,: 3pran@(gn'g|cﬂ)r1§észﬂ3r5ﬂﬂlg amino
Qne . mnute e unsyspende
acia SRP s AP aRr S S S BaBH 111 ujedr 01 b BRApFGoRE to those
skilléd8, 0@ hepart pridt exampiut,es. mdtieod mrﬁmquhyEtEdLSatlon or PCR,

GWT1, re%ﬂ?ﬁfndeﬁpl% 150&9;929}& Rf bi adi ng, bt fer t?JR013W/PIG M,

prepare a nentrane
GPI13/PIG~0, GAAl/GAA-1, or DPM1 of other malaria parasites can be

cloned using DNA comprising any one of the nuclectide sequences shown
in SEQ ID NO: 1 and 3, and the even-numbered SEQ ID NOs: 6-21.

Furthermore, GPI synthasle genes other than GWT1l, GPI1, GPIS,
GPI3/PIG-A, GPI10/PIG-B, YJROL3W/PIG-M, GPI13/PIG-0, GAAl/GAA-1,
and DPM1 of malaria parasites can be cloned by using yeast or human
GPI synthase genes. The nucleotide segquences of GPI2, GPI15, YDR4‘37W,
GPI12, MCD4, GPI1l, GPI7, GPI17, GPI16, and CDCY91 of yeast (S.
cerevisiae) are shown in the even sequence identification numbers
in SEQ ID NOs: 22-41 respectively; and each corresponding amino acid
sequence is shown in the odd sequence identification numbers in SEQ
ID NOs: 22-41. 1In a-ddition, the nucleotide sequences of human DPM2,
DPM3, and SL15 are shown in the even sequence identification numbers
in SEQ ID NOs: 42-47 respectively; and each corresponding amino acid
sequence is shown in the odd sequence identification numbers in SEQ
ID NOs: 42-47.

The production of a degenerate mutant DNA encoding a protein
involved in the biosynthesis of the GPI of malaria parasites, and
with a lower AT content than that of the original DNA, consists of
two steps: design, and synthesis. In the design step, the aminc acid
sequence of a protein of interest is first reverse-translated and
then possible codons for each amino acid residue are listed. Reverse

translation can be achieved by using commercially available gene



Menbrane fractions can be prepared from funga

species other than S. cerevisiae using the nethod of

Yoko-o et al. for S. ponbe (Eur. J. Biochem

257: 630- 637, 1998); the nmethod of Sentandreu M e}

al. for C albicans (J. Bactgriol., 180: 282-289,

1998); the nmethodC of Muwuyna | et al. for A

fum gatus (J. Biol. Chem, 275: 14882-14889, 2000);
analymd tsee hvetteod( fofr mbmﬁckm W@I%Pmorklnacm Software

El’lglr%%tq‘fﬂfm (Lea) Bacb%r @l colBhs 444453, 322 meeting the

ernati vél y, the mal aria parasite GM1 protein can
purpdse kﬂ@p@?@@w,em% nree BT corntenthsieet lawpr and codons

freqiBHIB} halL£eld 9fe st likad rhé'@cf‘ féﬁf‘%né’%iﬁreé@f&h are

manmal i an cells are used, the nalaria parasite GM1

seleqf@fb £9% 93GRtR N t3-5h oVEe SESEESIRGR FBidEst DNA can be
desidr¥¥ & NiNg r fQlg AL amihe MG ORdde @N0shd hﬁfbteln of

| nt r oduced |nto the mammal i an cells. "~ Menbr ane
intedqsiciTHY IR Thett WETHSFR PN Bccording to the

matrhodnaf tnhiet abaiRepa €inabe (shnBicdimLhem ; a method known to
276:4416-23; 2001). Insect cells expressing_t

thos%“éﬁlﬁ%éflagbffea@m e T adr ARG Diiinofethe present
inverRlieRaE 8 HeSt Bt hE O z 84 HHYRS oA thaCik OVt 48 nexpeesSidesequence

kit such as the BAC- TO BA cul ovj rus essi ,
OV, &y TR i 4T G5e D . CHBRGTGIL 1Y A7 i ke Vhesvbanesizer.
preRanact R0 weh i on tdles e o dfs Gkanies ein akhich the
bove et TN E AU oF A TR phipdi b T Eogaied, and
trandforma0it £X@ S rdb PAtdmy dhet s ardgen patasi ¢ BEW 1fungi) that
ret&d%?%%e|8ﬁ£<gptge vector in an éxpressible state. The vector and
the host can be those described above.

As used herein, the expression “deficient in the GPI synthase
gene” means that the functional product of the gene is not expressed,
or that the expression level is decreased. The GPI synthase
gene—-deficient fungus of the present invention can be prépared by
disrupting the GPI gene. The disruption can be achieved by inserting
DNA unrelated to the gene, for example a selection marker, based on
homologous recombination technelegy, and the like. More
épecifically, such a mutant fungus can be prepared by introducing
into yeast a SGlection marker cassette which comprises the his5 gene
or the kanamycin resistance gene of 5. pombe (Longtine et al., Yeast,
14: 953-%61, 1998) ampiified with primers, each of which comprises
a nucleotide sequence homologous to a portion of the gene (ranging
from 50 to 70 nucleotides).

The GPI synthase gene-deficient fungus of the present invention
includes, for example, the GWT1l temperature-sensitive mutant strain
gwt1-20, GPI7 disruptant strain, GPI8 mutant strain gpi8-1, and GPI10
temperature-sensitive mutant strain perl3-1.

A GPI synthase gene-deficient fungus which has been transformed
with the degenerate mutant DNA of the present invention can be prepared

by introducing into a fungus a vector into which the degenerate mutant



coli expression vector such as the pGEX vector
(Amer sham Bi osci ences Corp.), and introducing the
construct into E_ coli such as BL21. (2) Binding
assay nethods (a) Synthesis of |abel ed conpound The
| abel ed conmpound is preparegsfroma conpound that has

- been 23 confirned to bind to GM1 proteins. Any
conmpound, whi ch can bind to_ GM1 proteins can be

DNA hgsecheerhinsahefed ddipoifird Y&Pin bf ?abiych piadpdredised as the

vectof:rﬂﬂ?ctfhe cﬁs‘l@qlﬂl@zeqeéﬁﬁl ped, i pai¥x 024 04628, Jpr Ee used as the
g Efer % gron1conpounds accordlng to (1) to (5)
vecto 8F| gB6%e. Any | abeling method can be used.
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0] (e prerer W e
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funglpdeducibeﬁ abbheds u3|ng a radi oactive conpound as a
s&ar 3H |.abeling can be

i eVe ng a‘%’( iﬁrnat%esgcr%saﬁciwls(elﬁ cohtacting a test

samplébmithnatGBE synspesefgenbhddiﬁglﬁhe ifabeled ceerpourRd been

e epar ed .ne e cti
tranSkgrﬁggéﬂ}s aﬁQ? o gwtﬁgﬂp%%ﬁb g’ aﬁ %%ﬁ&gﬁﬁ9ﬁ§§nt than
the DHAnencodbngeaappbeelnnEnVoled hautse Whiokenthesis of GPI of
i ndi t | Ah | ed ,
nalas P UELD0 LE0! | A PERAC S LR SRR, SMhing o cost
Samplérﬁﬂnﬁhﬂwqudtpm@cpﬁltheemboyeemantubugdngum@ESniwnunethe test
sampléois §X$P@£§1§t & QQQOEpEBEBElEEESe ﬁkn%n odlng the proteln

precipitate
can be introduced into the above~mentioned fungus.

In the method of the present invention, the next step comprises
measuring the degree of growth of the above-mentioned fﬁngus. More
specifically, the fungus‘is inoculated under typical culture
conditions, specifically, the fungus is inoculated onto a liquid
culture medium such as Yeast extract-polypeptone-dextrose medium (YPD
medium) or onto an agar plate, and then incubated at 25 to 37°C for
4 to 72 hours. Thus GPI synthase gene-deficient fungus transformed
with the degenerate mutant DNA of the present invention can be assessed
for growth. The degree of growth can also be determined using the
turbidity of the culture liquid, the number of colonies, or the size
or color of the spots formed on the agar plate as an index. In the
method of the present invention, the next step comprises selecting
compounds that inhibit the growth of the above-mentioned fungus.

In an alternative method, the first step comprises contacting
a test sample with a GPI synthase gene-deficient fungus in which the
above-described degenerate mutant DNA has been introduced. The next
step comprises determining the amount of GPI-anchored protein
transported onto the yeast cell wall. The detection method includes:
(1) methods using a reporter enzyme; (2} methods using an antibody
that reacts with a surface glycoprotein on the fungal cell wall; (3)
methods using the ability to adhere to animal cells; and (4) methods

using a light microscope or an electron microscope to observe the



resuspended in binding buffer, and the suspension is
centrifuged. This is repeated appropriately (tw ce)
to renmove any unbound | abel ed conpound. The
precipitate is again suspended in binding buffer. The
resul ting suspension is traggferred into a
scintillation vial, and a scintillator is added.
Radi oactivity is neasured using a liquid
fungisci n thleats vt odntles prelendpeeyentibnndihegnett sliep comprises

-seleckﬁh,l§QEﬁﬁgR9%ﬂgttQeEP@mggglgﬂécgﬁ% t:%ﬁnGpﬁeaPaBngggproteln

confirne assessli ng r bin of 't
transpeipedngio tﬁelﬁﬁﬂbiw@dlby addi ng a Iarge excess of
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GPI, Mﬁl‘h P %:r.eéﬂhre(&)uﬁrﬂj“angiéd'gﬂematﬂ@%lﬁfarﬁc lD@%eB?dthe present
onpound b t est sangl A test sanple and
a

e
invenf aBal eds%%hﬁtﬁmwdaﬁ ePaduee  t 5O IR s SbLrim afeay systen

wheref %a%bgmngaa@ the fed Wi o addovwed ¢onstands OEhé@eomd to a
appropriate period of .tinme, for ‘exanple,

PmtefLa %%Oﬁaeﬁsmmﬁﬂebl%léthﬁaFLﬁg1PeaeFP6ﬁlFéOf1h@lth a labeled
compoﬁ'ﬁﬂtlf&ﬂﬁ‘d foaghd @rdrakes. plpei fhest]1.£0 Msedmutant DNA

present invention's screening nmethod incl ude:
of th§4pr§s§pﬁpp@v§§§:&p§1 Ny FEErIFHF ¢ ohplotind e aq;rP%r%“f}éase

gene-€efpeYBa L @ﬁngheorﬁﬁalQréﬁﬁﬁﬂgédfoge@rbyetﬂe ONAdis expressed
un | pr.ar

tide, as as a co
in cneBidss o ol £ o S G T by g PreRiced The prepared
proteeXt i@Cthen contacted with a test sample and with a labeled

compound that can bind to the protein. -In the next step, the labeled
compound bound to the protein is detected, and test samples that

decrease the amount of labeled compound bound to the protein are

selected.

The present invention also provides an assay system for GlcN-PI
acyltransferase. Such a system comprises using a GWT1 protein which
is prepared using a DNA encoding a protein that has the éctivity of
complementing the phenotype of GWTl-deficient yeast, which the DNA
is a degenerate mutant of a DNA encoding a malaria parasite GWT1
protein that has a lower AT content than the original DNA.
Specifically, the degenerate mutant DNA is introduced into
GWTl-deficient fungus, the protein encoded by the degenerate mutant
DNA is expressed in the fungus, and the expressed protein is prepared.
‘This protein is then contacted with a test sample, GlcN-(acyl)PI is
detected, and a test sample that decreases the amount of GlcN- (acyl)PI .
is selected.

Any patents, patent applications, and publications cited herein

are incorporated by reference in their entireties.

Brief Description of the Drawings

Fig. 1 depicts photographs showing the results of tetrad

analysis. The gwtl-disrupted strain became viable after the



a cell culture supernatant, a product from

fernmentative bacteria, an extract of a marine

organism a plant extract, and the like. The m xture

is centrifuged, for exanple at 15,000 rpmfor three

mnutes to precipitate the ggnbrane fraction. The

precipitate is resuspended in binding buffer and the
ension is centrifuged. This is repeated

intfogﬁﬁgaam%# Ehg QR UFEE) - %eF%ﬁB%sawgm@oﬁs@ﬂdﬂ aBBFcipur spores

derlvéanﬁﬁumda shagpeegi pibate cies 1Swependedtiva 4 ke Biindiing .
gffer The sgs pension is transferred into a
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F5HEF R cHRPBER he Henbig ca??%ctlQﬂ1§Q? columns marked

with hnhbbikbed thetmethaesph@ﬁoa&p@ bEsthsarpia, dikeuRsht was

cone B3RS SIS0 A By e Ly of BUOR el O
each ﬁoyhlngnafebasayassay system for screening conpounds

ek Lniiic b Gtk Bl apipanpler sseeel Ll o &
compoanglwgﬂhnqﬁ&gﬁdﬁﬁxﬁamebgrdethcbédyéystfﬁxpﬁﬁéﬁxhg the opfGWT1
gene. remplod’ﬁ qutg% ?esf%%! é%gl'g'l %%éed Ol e%?;r@"& g§n'§ gm& expressed in
GWT1 qbeefdgsfuptedByQQEEHl J. (i999) 340: 25- 32 A

?ﬁ?gﬂﬁﬁ%ﬁxﬁagig g¥%§§ﬁF$ﬁ9§gﬁ%? ﬁgﬁg are prepgﬁgbgﬁpendent
growthwﬁfrﬁqaai-@@ﬁceabhwed inhibitory activity with respect to the
opfGWTl-dependent growth of yeast in-which opfGWT1 was expressed.

Fig 3 depicts a diagram showing antimalarial activity. Human
red blood cells were infected with P. falciparum. A GWTl~inhibiting
cdmpound was added to these red blood cells, and inhibition of malaria
parasite infection was determined.

All five compounds exhibiting antifungal activity also

inhibited the malaria parasite infection of red blood cells.

Best Mode for Carrying out the Invention

Herein below, the present inven?ion will be specifically
described using Examples, but it is not to be construed as being
limited thereto.

[Example 1} P. falciparum GWT1 (PfGWTI1)

(1) The nuclectide sequence of P. falciparum GWT1 (PfGWT1) (SEQ
ID NO: 1) has been disclosed in the database of the P. falciparum
genome (PlasmoDB database, http://plasmodb.org/). The PEGWT1 gene
was cloned by PCR using genomic DNA.purifiea from P. falciparum (the
3D7 strain) as a template. The 5’ half and 3’ half of the PfGWT1 gene
were prepared separately, and the two halves were assemblied at an
Xbal (TCTAGA) restriction enzyme site. Thus, the full-length PfGWT1
gene was prepared. In addition, restriction enzymes sites outside

the coding region were included, thus allowing insertion into an



mal ari a parasite GM1 protein to be used. The nmal ari a
parasite GM1 protein is prepared according to the
procedure described in Section 1. A nenbrane fraction
conprising the nalaria parasite GM1 protein is
added to a buffer which con%rlses an appropriate
metal ion (Mg2+, M2+), ATP, Cbenzyne A, and
preferably an inhibitor that prevents the
expreamisunptdcaomf UDP- A cNAC in other reactions, for

ex(%plr% ELKKO cLp @hé‘spﬁ%vﬁ‘ <Hd O Ofam% léi%d by PCR using

syrfit'hes’s; unt cafycin as am
" P. fad&p@a&gmngehbmliedDN@.I ysoa;ydeanpbmte /&rtCEﬁleS@m’[ilrferiSSpf152F (SEQ

10 nckNg3) dded £osdie Bati soandghhe niesul LiNg: WK Ue1 s eica by

proprlate t enpér
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sequéx?ctéeé ok t;ia,%d 1B %fr%rsa%%er "‘s‘,@ lapeledy b%n%%ﬁiﬁghgﬁoﬁ.ﬁﬁy to SEQ

ture. eresutlngmx € IS i ncubate
iD NOapbf optlicates cpakpod ot there '(hed fexahleePLENT 24 HoWere named

PFlS-—?ﬂneclhﬁ‘férs) A1 BV, 3y 1rﬁmcj3rtfﬁe°r3m %Wé@q{amed PF20-9

I's added, the resulting mxture 1s stirred
ciongfalt the reaction, and the |ipids are extracted. The

exty,agk ed rP%@@t &PQa{?é@gl&ﬂtééfgk%t\i’%@’dl%rﬁgnzymes were added
a ?e sol vent, “preferably butanol. The

ropri a
outsicﬁagmh(%a@wd)lm gesdereda sngkd & d86t PEFYTS g@@ﬁai‘lat kg inserted
into R %xg%ﬁgqoﬁueec@%rHPLﬁ;nomcém el @yedg £ Qmatear apk¥d to the

57 half by PCR using PF15-5 as a template and the primers pfl54FE
(SEQ IDNO: 52) and pf157R (SEQ ID NO: 53). The amplified DNA fragment
was subcloned into the pT7-Blue vector (Novagen) to prepare the clone
pl7-plasmNZ2. Likewise, the 3’ half was amplified by PCR using PF20-9
as a template and the primers pfl168BK (SEQ ID NO: 54) and pfl55RK
(SEQ IDNC: 55) . The amplified DNA fragments were subclened to prepare
pT7-plasmBK5 clones. |

(4) The full-length PfGWT]1 gene was prepared by the procedure
described below. The yeast expression vector YEp352GAPII was
digested with the restriction enzymes EcoRI and KpnI. The EcoRI-Xbal
fragment {(about 1500 bp) derived from pT7-plasmN2, and the XbaI-KpnI
fragment (about 1100 bp) derived from pT7-plasmBK5, were inserted
into the vector at a cleaved site. The expression vector
YEp352GAPII-PEGWT1 containing the full-length PfGWT1 was then
constructed.

[pf152F] ATGACAATGTGGGGAAGTCAACGGg (SEQ ID NO: 48)

[pfl36R] TGTGTGGTTACCGTTCTTTGAATACATAGA (SEQ ID NO: 49)

[Pf137F] ATAGAAARATGATTTATGGTACAGCTCARR (SEQ ID NO: 50)

[pf151R] AGACCAAATTAATTATGCCITTACATGTAC (SEQ ID NO: 51)

[pflH4FE] agaattcaccATGAGCAACATGAATATACTTGCGTATCTT (SEQ ID NO:
52)

[pf157R] GAAATTCCAATGTATTCCATATTCACTTAT (3EQ ID NO: 53)



preferably TLC. Wen TLC i s used, the devel oper can
be selected appropriately from for exanple,

CHC13/ CH3OH H20 (65:25:4), CHC13/CH3OH 1M NH4AOH
(10:10: 3), and CHC13/ pyridi ne/ HCOOH (35:30:7). A
preferred devel oper is CHC136CH3OH H20 (65:25:4). The
separ at ed GﬂcN—(acyI)PI is quantified using a nethod

a riate for the_ |label used. Wen | abeled with an
PRk A S ek bAoA e e TR A R Tsge (sm0 D

NO: 5@uantified based on its radioactivity. Wen the
a f GLcN- )P r ced is reduced in th
RFEa8REE aeabieel ek BN e al BT (Brgaaro: 55)
to have the activity of inhibiting acyl group
transfe he nal ari a ' GAT1 prot ei n. [3] A
[ExamEé gﬁcho%ﬁ&agk P@F%e&éfpgﬁ?§hﬁs§§F§h1mhlch conpri ses
TH&BKESEHHQahhbthﬁhahea(marqsrdpbﬁimﬁhlﬁkﬂégbeﬁdmnggylﬁagh (80%
tein gnt

and_detectjn the GPl - hor ed
or niffdrIeh A, " R T B oL Rt e g cal
technaqUEBlt@CRf Efutojﬁﬂbaseﬁ g&h&SBhglﬁM@ilﬁQQtéﬂﬂkéﬁﬁmﬁhﬁSystems

for r&%rﬁﬂﬂ?ﬁg p%%tpeqlr?s dan%h %’ﬁ? %ﬁ"_’ﬂdgg’_%ﬂe?ﬁyei hgato and

conprlses express
HorlleePtetepnefaua&bycfangdh @ﬂd:ﬂnzymét%mﬁtdﬁiedﬂ@m;55 2003) .

Likew} 88, PhoaRnOLad ot QlebAcih ! N Slds UL A5 s ptIging many

FeSant Srnventon A e 0S€
conseggt ygoﬁyeﬁtﬁ sAsetyest.a, TBasi dibaygeha, Waﬂdpredlcted to be

dlff1E§9Ee£8n¥8§%§ca§@daﬂ&e£%ggggé Qgtgy%?ofglﬁqu_Yeast Indeed,

Micor, ~Sacchar onyces, coccu
when Wﬂtéﬁ@sﬁéﬁ@ﬁl Vabassez wa thAaspeegisdtl yyerexpression vector was

introduced into GWT1 disrupted yeast, the PFGWT1l did not rescue the
lethalphenotypecﬂftheGWTldisruptantatall.- To reduce AT content,
codons were‘replaced with synonymdus codons without changing the
original amino acid sequence.

‘ The codon substitution was carried out based on the. nucleotide
sequence of P. falciparum GWT1 (SEQ ID NO: 1) disclosed in the P.
falciparum genome database (PlasmoDB database, -
http://plasmodb.org/). The resulting nucleotide sequence was named
“optimized PEGWT1 (opfGWTL1)” (SEQ ID NO: 5).

The sequence described above was designed to include additional
sequences outside the coding region; namely an EcoRI cleavage site
sequencé(GAATTC,eﬁ:the5’end),Kozak’ssequence(ACC,attheS’end),
and a Kpnl cleavage site sequence (GGTACC, at the 3’ end). The
synthesis of the resulting sequence was consigned to Blue Heron Inc.
in the U.S.A. These additional restriction enzyme sites were used
to ligate the fully synthetic opfGWT1 into the YEp352GAPII vector
to construct an overexpression plasmid for opfGWT1l. The construct
was introduced into diploid cells {(WDG2) in which only a single copy
of the GWT1 gene had been disrupted. The resulting transformants were
cultured on plates containing a sporulation medium to form spores
for tetrad analysis.

The AT content of the newly designed codon-modified opfGWT1 was



Tri chophyton, M crosporum Sporothrix, Blastmnyces,
Cocci di oi des, Paracocci di oides, Penicillinium and
Fusarium nore preferably C. 26 albicans, C
gl abrata, C. neoformans, and A. fum gatus, and even
nore preferably, yeast. Su%% yeasts include S
- cerevisiae and S. ponbe. The nethod for introducing
into the above-described fungal cells an expression
reduamtttar 6¢00b&I ni Dige i mserlted dNA=¢émaddangl yhés natardleown in Fig,
rasite tein . s, .k 0 0 kill Ln . .
AR S Gl PSSPl 08058 85I Pborscn o the
opfGKkpreesseskpressimal pleshld, tHe anouhitngf described above
C s - I 4N _t.ran rted funga ]
G A R ) P o B n S hat hotiga S etls when
its A wwitept als epoiteed dny ypegol 2rodyfusihgoan anti body
that reacts with the surface glycoprotein of funga
cell walls; (3) by using the protein's ability to
[Exarpiifers®l thn arfsay el |antgnaiayispy absdyvingusimgal
|1 Ader L m croscope or electron
Opr%ﬁ%ﬂ%ﬁ%ppe.:%%éy%%$%ods of (1) to (4) have been
AdF GEEDB WY |3V MBI 2P04BTE OGS BR Ve JoeRekdeyrial activity was
constSRRG A Gl ¥y | S Pl esp PEs S g {ayeption. The
met hods (1) %o (4), and preferably a conbi nation of
Ah &S uestheds caEPette (s | comt dediethinie Wiiierng the 5.

ceret£SlaSamaiietbpRERLES t Nend ANSROr ke r8f1 Eh€e GAPDH promoter and
GPl -anchored protein onto the cell wall, or the

eul e idip g 1 t6F Lnhe @t Sardhered §iéeedh tdie eR8OfgngaPY vector
pR3318! | surdeaess;i Hereigafit eing theraetineds - Ofi {sbrdd (Mto the
multgEéioé?hggi%ngg%reparepGAPwScGWTlandpﬁ%P—oprWTlplasmids,
respectively. These plasmids were introduced into the GWT1
disruptant. Serial two-fold dilutions of compound (1)} were prepared
using YPAD to make the highest final concentration 50 ng/ml. A 50
ul aliguot of the diluted compound was added to each well of a 86-well
plate. Overnight cultures of yeast cells comprising each plasmid
were diluted 1000-fold and then a 50 pl aliquot of the dilution was
added to each well. The plates were incubated at 30°C for two days,
and then culture turbidity was determined at 660 nm (Fig. 2 and Table

1.

iTable 1]

0 6.25 12.5 25 50
PGAP-ScGWT1 | 0.7560 |0.7370|0.667010.1140 0.0420
pPGAP-opfGWT1 | 0.7150 | 0.6990 | 0.6910 | 0.3630 0.0530

Although the GWT1 disruptant was nonviable, the strain became
viable after introduction of each plasmid (as shown at 0 pg/ml of
compound concentration). The growth of ScGWTl-expressing yeast was

inhibited by compound (1), a GWTl-specific inhibitor. The use of the



(1) A nmethod using a reporter enzyme The process that
transports GPl-anchored proteins to the cell wall
can be quantified using a tracer experinment such as
one where a GPl-anchored protein is labeled with a
radi oactive isotope, the fugmgal cell wall fraction

i s obtained, and i munoprecipitated using an
ant i body agai nst the GPl-anchored protein.
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., ., heasurabl e enzyne reporter enzyne),

lnhlbggFPnf?gc9F%%t%an %ée%b?%ﬁrﬁﬁﬁﬁou%ﬂdW%Sr%ﬁﬁﬁt%ﬁ 50 pg/ml, the

yeastfstym emntgﬂﬁtai@,aslmmriatmga .ensﬁmleamwthyoii)fopﬁlaéﬂgsl~expressing

n n s .Van rkel . et al,,

yeast) BBBLLER EA0CRE HRed L YS) oB H P eaticR b i Hog STowth

inhibghich amese & rtapidrterd énzyine iwhlilbited ordes aridedfGRUL function
j se [ nveption such nethpds, are not to be |

oy cohBkg BE e a5 T Tad ! RelBe sl “Erdy <Bpkebfudtvicn .

falcipepornt@iT lgesresd 5L Constiririedr prdtiintingdeued cah®@Aidentified

by sckUBfing TBSREERALELIRRE b CONSLILCNRY Jy | Tnking a

pr onot guence unctions-i n*fungl” wi t h DNAs
that respectively encode a signal sequence, a

[Exam%fgoaj ehn EMRY 1By 872 Gl zgnchored protein

erm nal sequence In such“a way that the reading
Reprarentaticre compounds (1) to (5), that inhibit yeast GWT1, were

assayed for antimalarial activity using a red blood cell culture

system.

o )
(

compound (1) : 1—(4—butyl benzyl} isoguinoline

compound (2): 4-[4-(l1-isoquinolyl methyl) phenyl]-3-butyne-1~ol



Exanpl es of the pronoter sequence are GAL10 and ENOL.
Exanpl es of the signal sequence include a-factor,

i nvertase, and |ysozynme. Exanples of reporter
enzynmes are 43-1actamase, |ysozyne, alkaline
phosphat ase, andf 3-gal act osi,dase. Green Fl uorescence
Protein (GFP), which has no“enzyne activity but can
be easily detected, can also be used. GPI-anchored
protei n.C-term nal sequences include the

afaggmut i n C-ternminal sequence, the CWP2 C-termi na
s-ouencg,Nandflso Furthernore, it is preferable
to Tnsent ag approggzate sel ecti on marker, such as
LEU2 and \ into the vector conprising the
construct®d rgporter gene. The constructed reporter’
gene is i ungi using an appropriate
nmet hod, suc I thiumacetate nethod (Getz D
et al., Nucl. Acids Res. 20: 1425, 1992). The fungi
capreotiien (Gl Bréwtylad ‘n@ce%%*awln@%Yh gneat et hoehehat
suits the selection nmarker (e.g usi ng Leu- nedi um
2 and Ura- nmedium for URAS), and then fung

i ntojwhith the DNA has been introduced are sel ected.
The erNEctF of aF est sanple on the transport of

GPl -anchorked p eins to the cell wall is exam ned
by the Ty i ng method: The reporter
gene-int ed fungi are cultured under appropriate

conditionsy fd& exanple at 30C for 48 hours, in the
presence of a test sanple. After culturing, the

cOiplh@l Super nat@ntor drfo-Cent Tid tgeshz ano-t hee FIEPRYHeFidine
enzyne activity of the culture

compound (5): N-[2-{4-butyl benzyl)-3-pyridyl]-N-methylamine

‘Specifically, a test compound was dissolved in 100% DMSO, diluted
with a medium, and an 80 pl aliquot of the dilution was added to each
well of a 96-well culture plate. P. falciparum FCR3 strain was
pre—cultured in RPMI1640 medium containing 10% human serum at 37°C,
and then 20 ul of the cultured cells (containing 10% red blood cells)
was added to each well. At this time, 0.47% of red blood cells were
infected. After culturing under 5% 0., 5% C0O,, and 90% N, at 37°C for
48 hours, the malaria parasites were stained using Giemsa staining.
The number of protozcan-infected red blood cells was determined in
order to estimate infection rate (Fig 3). As a result, compound (3)
was revealed to have strong antimalarial activity. The other four
compounds also showed antimalarial activity. Compound (4) exhibited
the lowest activity. Therefore, compounds inhibiting yeast GWT1

include compounds which have the activity of inhibiting P. falciparum



supernatant fraction is measured. The resulting cel
fraction is washed, the cell wall conponents are
separated using an appropriate nethod, such as
degrading the cell wall glucan with glucanase, and
then the reporter enzyne ac%bvity of the cell wal
fraction and cytoplasmc fraction is neasured. The
assay can be sinply carried out by using
GWT1,centaddugang dhato afstieradael @ hedanpsintanfbe eportieesized based
on s %Eﬁlé&h&Q? cell fraction, then w thout washing
t he ceIfs, using proportional calculations to
deternm ne the amount of reporter enzynme derived from

Induggyié%ngggfaégggyﬁﬁiant fraction that remains in the
: d-subtracting this fromthe anount
Toe PEpEEREr leneyhbonR S ugteadred cigt Ipadastiingn fuhfyit hkat express
malartieagtpasx.ad'@i!@e Q4 10] t%_stj.B% %%Ehv!ﬂ%gﬁf, 'Jﬁ%&%ﬁ'a&g_al drugs
reporter enzyme activity wthin the culture
targedyper dtams iyt ivh QRlcthivsynthrsizerdy be oscrdrned without

usin@eld\dAys Padeceasi ng the reporter enzynme activity
in the cell wall fraction (activity per cell), the
Tpedetganpp eatsempudiped besthaAsle (o geREedst penalaria parasite

gene LHaNSRPAT RNAeessSd W aneheEede sPERt 8L N$Hi% N ehe function
A nmet hod using an antibody that reacts

cell wall. (2) . :
of theitt APRe sUH? ARF-DYY WptteT s UAGAENESPD Ranpgeathe need
to act@sl1gaapl €y i 1aliild by rheiiteld HBBRGet PEsOXH L3Nt A s method
a ?E%-anch red protein at the fungal surface |ayer
proves, & P&bﬁsé?%ﬁ%%e% of entirely new screening methods for drug

discovery using comparative genomics in the post-genome era.



by quantification using an antibody that reacts with

that GPl-anchored protein in the fungal cell wall.

Ant i bodi es can be obtained by predicting the

antigenic determ nant using the am no acid sequence

of, for exanple, a GPl-anchqred protein such as

a-agglutinin, Om2p, or Alslp (Chen MH et al., J.

Biol. Chem, 270:26168-26177, 1995; Van Der Vaat JM

et all, J. Bacteriol., 1¢%A3¥34-3110, 1995; Hoyer LL

et al., Mol. Mcrobiol., 15:39-54, 1995), and then

sghthesting t he Eeptide of that region, binding it

t  -afParfrdenre Sbstaresdsmeh tas aavearei of (pdotei fig), which
encod®ida e cli fMBNbZi0: & 4 3ERLL 10 BN @10 ¥yl t rans ferase

,Vpol_clonal anti bodi es, or a nouse or such to o Yain

activdtbnocl onal antibody. A rabbit polyclonal antibody

ag&i)n§tDNm@nAb§Eﬁgp§@1ﬂcﬂ:%:ﬂr§ R8skl nbMdho acid sequence
, a nonocl onal anti body agal nst a

| 'ternative netho
ot SE%PIEEH%Ho@e@rpﬁUtein may be obtai ned by i muni zi ng

M(Bg anoNs uedh ¥ ¢ Hind Wgishdnaieradl Md WghMichs seo 10 No:
1 or Querexpress a GPl - anchored protein such as

Yaggl utinin, Om2p, and Al'slp, (in sone cases by

i mmuni zing further wwth a partially purified

Gﬁl-ancﬁﬁ ed prgﬁein), and then_ using ELI SA, Western _

bI'50 &nkl§sFECOFAISE §F 6 idk"BtiCh sSMRERSS dighednino acid

sequelma:sedf_OSlE_QhE) ant:i zody ﬂhaintd?lleyc}@rcﬁﬁéwﬁ: mb2® amino acids have
seen WEURO AL TELICC R0, 05 et L JRter e e
t PandpprbseanGRhcadehiobed threotiim adwddiengeald oeddm 1.
aﬁd }9Qretcht%ra{rr?%lgtwho:ﬂtcfpQ:?lteebleAdaecrclze/re lr]:gr rc? ctzfgim 1l is inserted.
- 4. A transformant which retains, in an expressible state, the
DNA acceording to claim 1 or the vector according to claim 3.
5. An antimalarial drug which comprises as an active ingredient
a compound that inhibits the activity of the protein according to
claim 2.
6. The antimalarial drug according to claim 5, wherein the
compound that inhibits the activity of the protein according to claim
2 is at least one selected from the group consisting of the following

compounds (1) to (5):




GPl -anchored protein in the cell wall. Fungi are
cultured in the presence of a test sanple under
appropriate conditions such as 30C for 48 hours. The
cul tured fungi 29 are collected by centrifugation
and the cells are disrupted,. preferably using glass
beads. The washed, disrupted cells are preferably
‘'subjected to centrifugal extraction with SDS, and
the precipitate is washed. After extraction,
I Stupted cells are treated with an enzynme that
, preferably glucanase, and the
ééﬁznn thereof is the GPl-anchored
nple. The anti-Alsip peptide antibody is
| a 96-wel| plate by overnight incubation
e'plate is washed with a washing solution,
preferably PBS~conpri si,ng 0. 05% Tween 20 (PBST), and
bl ocking is carried @ut using a reagent that bl ocks
the non-specific adsorption sites of the 96-well
plat e, oreferably a protein such as BSA or gelatin,

N Thg pl is again washed with a washing
@t ef er a PEST, and an appropriately
anchored protein sanple is added. The

en carried out for an appropriate tine
wrsatroomtemmrﬂure After washing
on, preferably with PBST, an

reactio

and,

7. A method of screening for a compound having antimalarial
activity, which comprises the steps of:

(1)} contacting the protein according to claim 2 with a test
sample and a labeled compound that has the activity of binding to
the protein,

(2} detecting the labeled compound that binds to the protein,

and,



enzyme- | abel ed C. al bi cans, preferably HRP-I abel ed
anti-Candida antibody, is reacted for an appropriate
time such as two hours at roomtenperature. The

| abel i ng nethod may be enzyne | abeling or

radi oactive isotope |abelingg After washing with a
washi ng sol ution, preferably PBST, the anmount of

AIsI in the GPI-anchored protein sanple is
ca %uﬁﬁ%@&twga@ FECRCTPHDP? SPritalecTer s thypanegnt of labeled

compdtﬁbﬂthaﬁ Windoreancienzyrecd apel , by adding a
strate qutlon and t hen, upon stopplng t he
38

8. %tm%ﬁpo qip Fﬂéﬁ@% Tat Whegepm )lapbeled compound

that netshﬂob a&mglweoﬁbuhuhylgt@ aglkes £ot 01 ARIsBY o Gekd S by labeling

The test s flue on the expression, of
2t LGHE AT S G Thel TUnGHRE S PHe e EaT BRing of the

compaletdy mm)eotdoy rr%cswmtgqg;he@ @riivi @yl Iof tlhlat
rotein_n the un C wa and
5. 85 PSR By PRanP 0 1 REmRbr T Y brng aiiginpd Sral activicy,
whicladhene idar atticredtged lsfand the like. In addition to
act i

(e LY AL LD o LBy ap s o adhesl o0 Lo oo

2, that of a- agglutinin in mating, of Flolp in yeast

f hod [
ﬁ(e ab tt! %l%@%lucgqgspat%!@(fﬁe’na t an?rranFtcgl I gsi/vlnlgl

be(3de§@rhebwéxing1 addtetl ,cdmgtourite t3ht pleaserdsdnviaid i 10 rel of

be construed as being [imted thereto. A
Gl %cggé ﬁfth the ability to adhere to cells is used,
aﬁ@ -t Bi siethgdgod bsrpesfirgabby & calpdwanmshaForg antimalarial

actimalvhﬂrbl'f:%énﬁ:rfs%g Stﬁéwéteps of:

(1} contacting a test sémple with a cell overexpressing the
protein according to claim 2,

(2) determining the amount of GPI-anchored protein transported
to the cell wall in the cell, and,

(3) selecting a test sample that decreases the amount of the
GPI—anchored,protein‘transported to the cell wall, as determined in
step (2).

11. A use of a compound that inhibits the activity of the protein
according to claim 2 in the manufacture of a medicament for treating
malaria.

12. The use according to claim 11, wherein the compound that
inhibits the activity of the protein according to claim 2 is the
compound according to claim 5.

13. A DNA encoding a protein that has the activity of complementing
the phenotype of a GPI synthase gene~deficient yeast, which is a
degenerate mutant of a DNA encoding a protein involved in GPi
biosynthesis in malaria parasites, and that has a lower AT content
than the original DNA.

14. A DNA encoding a protein that hés the activity of complementing
the phenotype of a GPI synthase gene-deficient yeast, which is a

degenerate mutant of a DNA encoding a protein involved



adhere to the fungus, preferably intestina

epithelial cells, are wused. The mammlian cells are
cultured and fixed using an appropriate nethod, such
as ethanol fixation. The test sanple and the fung

are incubated for an approgfiate tinme such as 48
hours at 30C, then inoculated and cultured for a set

time, for exanple, one hour at 30C. The culture
in thg pippxphiesis eh&F ] dipved arid Prieséérrs and Washeirs an AT

contewtt bra 7louf .er ;ard overlaid with agar nedia such as
Sabour aud Dextrose, Agar Medi um (Becton Dickinson

Conrpahys HNfdapcoafiep %faﬁltmrﬁgwapr Bbcubiéhnighiglected from

the g&ﬂ@pﬂ@@ﬂ%&sQﬁn@ObqnleS Is counted, and the adhesion
r? i S calculﬁted I f, when conpared to fungi not
gat2 Wi PRCPHENE GnBBaAG T atNEBSIOTRAMNSE RRY Sepedhe amino

acid é@q@@\;{@eéhﬁ BEQII\D N@s@f2 deer easdmy obiles dyidiese i@kntification
adhesion, that test sanple is

numbefadgghgig %h23§ ?Fggnced the process that

t nanSPaNzs cEirbrapehgrady pret efnsrletrmdz,las@tq@:el s¥@hknces of SEQ
n el ectron

1o woff) AEUOd Lor bsecy g Lunal usLng. a0 elect o b1 sno 1o
NOs: a-#8st sanple on the expression of the GPlI-anchored

DEELC) Bub e 08 BUELace, albe ABLRLILASD By o o
compraaeelanyrone nfctbsampele¢n1ﬁhes@qeseﬁ@@ of SEJ &3 NOs: 1 and

3, anéaer(PeH sequ %r},%u_sLdéH% f%gagio%l gh%@%s in SEQ ID NOs: 6-47, and

(d) a DNA encoding a protein which comprises any one of the amino
acid sequences of SEQ ID NOs: 2 and 4, and odd sequénce identification
numbers in SEQ ID NOs: 6-47, in which one or more amino acids have
been added, deleted, substituted, and/or inserted.

16. A DNA comprising the nucleotide sequence of SEQ ID NO: 5.

17. A vector in which the DNA according to any one of claims
13 to 16 is inserted.

‘ 18. A transformant which retains, in an expressible state, the
DNA according to any one of claims 13 to 16, or the vector according
to claim 17.

19. The transformant according to claim 18, which is a GPI
synthase gene-deficient fungus. A

20. The transformant according to claim 18, which is a GPI
synthase gene-deficient vyeast. ' _

21. Amethod for producing a protein encoded by the DNA according
to any one of claims 13 to 16, which comprises the steps of culturing
the transformant according to any one of claims 18 to 20, and
recovering the expressed protein from the trénsformant or the culture
supernatant.

22 A method of screening for a compound having antimalarial
activity, which comprises the steps of:

(1) céntacting a test sample with a GPI synthase gene-deficient

fungus that expresses the DNA according to any one of claims 13 to



is cultured for a certain period of time, for
exanpl e, 48 hours at 30C, and its ultrafine
nor phol ogi cal structure is observed using a
transm ssion el ectron m croscope. Herein, observation
using 'a transm ssion elecgfon m croscope can be
carried out, for exanple by § he met hod according to
the Electron M croscope Chart Manual (Medica

16, Publishing Center) . The flocculent fibrous structure

of ,4.he _outer t_|ayer. of ungal_cell has a high

el %%}t ron 1 ln%n?@q%n TR g ]?eﬁ}%gl %U“B?u?r aRSf ssi on

el et sed emitdmgseopest Thinpaindidtiate inkibAak the growth of that
i hfluenced by other existing antifungal agents and is

fungidl ' ! !
U9 onsi dered to be a surface gl ycoprotein | ayer

i il udi mgt@RId axfclorednpmot €ions a asmpbsndohavihyenhsimalarial
uy¥5p t.hi t di p aving only 31 a
aCtls |ght$%§§€r£$§§¢gééﬁi%€£e g%??o%%density, the test
sanpl eochsajrbdged testhaveplaftgnecdPI by hecesgehhatieficient
funadd &P GheY el t cel L1 _
U e T e oy e PRl e el Bt Bon e 13 o 16,
both #atreansiviigyd dhelawwon of cz 0sEbpanchndednprotein

| . tl [ f |
rtranéggﬁééﬁ HBCH%§Q§WKb£fV@%%FHg£%§’ ypgwol I en funga

s and 1 nhibited bu di vision), the test
sapl s9legtidged testhaverade ithiEltudesacosashgéheekimount of the

GPI—éMﬂHoréHW_ﬂ@ﬂ%ﬁ%ﬁ%rah@ﬁ%@%@%ﬂt@y§ﬁeP&é&i 12 & g%@ermined in

t
_ for treating malaria, which conprises the step
step gidnini stering a compound that inhibits the activity

ofoa @M%%t%b@t%Ens@rgﬁhéhbafg§rQSEEﬁpo§H8hh§ving antimalarial

activity, which comprises the steps of:

(1) introducing the DNA according to any one of claims 13 to
16 into a GPI synthase geneudeficient fungus and expressing the
protein encoded by the DNA, -

{2) preparing the protein expressed in step (1),

{3) contacting the prepared protein with a test sample and a
labeled compound that has the activity of binding to the protein,

(4) detecting the labeled compound that binds to the protein,
and,

(5} selecting a test sample that decreases the amount of labeled
compeound that binds to the protein.

25. A method of screening for a compound having antimalarial
activity, which comprises the steps of: |

(1) introducing into a GWT1-deficient fungus, (i) a DNA encoding
a protein that has the activity of complementing the phenotype of
a GWTl-deficient yeast, wherein the DNA is a degenerate mutant of
a DNA encoding a malaria parasite GWT1l protein that has a lower AT
content than the original DNA, or (ii} a vector into whiéh the
degenerate mutant of DNA has been inserted, and expressing the protein
encoded by the degenerate mutant DNA,

(2) preparing the protein expressed in step (1),

(3) contacting the prepared protein with a test sample,



conmpound i ncl udes the conmpounds described in WO

02/ 04626 (for exanple, the conpounds descri bed
herein in (1)-(5)). The nucl eoti de sequence for the
natural PFGM1 protein is characterized by an '
exceedi ngly high AT content 4680.41%, and thus codon
usage is biased. In addition, the gene contains
sgﬁﬁence st.ret ches conpr|3|ng six or nore

eCGtRFE RS &idide et ' PE sepd ate  positions, and
t hege s20quenee Si felah RIS ME: RS ASAULIOs POl L A%evel of

GlCngﬁsﬁgg’hus produci ng truncated proteins. Because

ures described above, the gene was only
expressed poorly in yeast, and very difficult to
anplify using PCR or to replicate in E. coil. It was
also difficult to determ ne the nucl eoti de sequence.
However, the present inventors succeeded in
expressing the PFGM1 protein with a high efficiency
by using a degenerate nutant of the DNA (SEQ ID NO
5) , with a lower AT content than the DNA encodi ng
the PFGMT protein. The inventors also reveal ed that
~the introduction of the degenerate nutant DNA can
rescue the phenotype of GM1-deficient yeast. This
finding suggests that the GPI synthase of a nalaria
parasite is interchangeable with that of a fungus
such as yeast. The AT content of the gene encodi ng
the malaria parasite GPl synthase is, for exanple,
79.35% for- GPI8 and 77.89% for the GPI 13 of P.
fal ci parum These AT contents are as high as that of
PfGM1. It is predicted that nost P. falciparum
genes are hardly expressed



i n other species, because the average AT content over
the translated regions of the P. falciparum genone
WO 2004848%7 The present inventors succeeded i n PCT/JP2003/014920
‘expressing a degenerate nutant of the DNA with a
| oner AT content than that of the DNA encoding the
PfGM1 protein, in yeast. 32 Hence, the nalaria
parasite GPI synthase can bg axpriessed in a host
ot her than nal aria parasites by using such a

degener at e DNA mut ant ernDre GPl - defi ci ent
yeast and GNWl-deficieﬁ?myggg Qnomn to exhibit
simlar phenotypes, including the characteristic of
Iethality and such. Thus, the phenotype of the GPI

‘“Eé t (gen deficient fungus can be rescued by
ate nutant DNA descri bed above. The

phenotype of -the GPlI synthase gene-deficient fungus.
into which the degenerate nutant DNA descri bed above

ee ntroduced depends on the activity of the

<12‘& ?"L ggcﬁiﬁr ok iseee agrng Spit drweunds Wetoiwiibgt Ythe biosynthesis of

onpounds, that inhibit the activity of the malaria
GPgawhge {&rigpparagitease can be sel ected by screening

usi ng the phenotype of the GPl synthase

gene-deficient fungus as an index. Thus,

antimalarial drugs targeting the GPlI biosynthesis
<134t hiAyA@dAP be sel ected without actual |y using the
“mal aria parasites thensel ves. The present invention

provi des a degenerate nutant DNA encoding a protein

that has the activity of rescui ng the phenotype of a
<1gg1 US 60/428 58% '

<{151> 2002-11-22.°
{160> 55
<170> PatentIn version 3.1

<210> 71
211> 2625
212> DNA

<213> Plasmodium falciparum

<220>
{221> CDS
222>  (1).. (2625)

<223>



synt hase gene-deficient fungus, and which has an AT
content lower than that -of the original DNA encodi ng
WORE-HHEBEIi n i nvol ved in the biosynthesis of GRIT/JIP2003/014920
Such a DNA can be used in the screening nethod of
the present invention. As used herein, the term"AT
content" refers to the content of adenine and
thynmine in the entire nucl &¢tidé sequence of the
coding region of the GPI synthase gene. The AT
<§ tent in the degenerate nutant DNA of the present
ention preferably ranges from50%to 70% nore
referably from53%to 65% and still nore preferably
2§ G SR0BTH BIVRLAINE SpHEn ey e Tobia FEa CRI Somidsere 48
gene-deficient fungus includes tenperature
Mgk et thsm Yot Asmef &8 disnyAlas drsilenvhay) Ile GiisgRro Phe Asn
tenperatures) and lethality. The proteins of the
lpresent invemion involved inhe biosynthesid5of
GPl in malaria parasites include GM1, GPl1, CPIS,
GPI3/PIGA GPI10/PIGB, YIJIROISBWPIGM GPI13/PIG O,
GAAl/ GAA-|I, DPML, GPI2, GPI15, YDR437W GPI 12, M4,
tEPRIa, tagPl2 @RI 43¢ cCGPI dB, tcCDE913taDPMR, galpPhBy aandhaa 96
SL15. O the proteins indicated above, GPI1 and GPI8
Léadée boenliolhd Asp beuphmsBat Tyn Itel Bro Glpalasidkeslys
and 33 CGPI3/PIGA GPI10/PIGB, YJROIBWPIGM
GPl 13/ Pl @D, GAAl / GAA-1, akd DPML have beesn
suggested to be present in nalaria parasites

- aag cig gag aat gac gag gig ttt ata tat gga aaa gas ata aga aag 144

Lys Leu Glu Asn Asp Glu Val Phe Ile Tyr Gly Lys Glu Ile Arg Lys

35 40 45

aat gaa tet gca tat tet tta cat tat gaé aaa tat tta tat gaa tta 192
Asn Glu Ser Ala Tyr Ser Leu His Tyr Glu Lys Tyr Leu Tyr Glu Leu

50 50 - 60

tca aga aga tat tat gag ata ata tta aaa tat aat aag gag cte ggg 240
Ser Arg Arg Tyr Tyr Glu Ile Ile Leu Lys Tyr Asn Lys Glu Leu Gly

G5 70 75 80
gtt aat caa gaa aaa gaa tat aat tta ata ata agt aga gag ata gat 288
Val Asn Gln Glu Lys Glu Tyr Asn Leu Ile Ile Ser Arg Glu Ile Asp

85 90 95

aaa 3aa aaa aaa aaa caa aaa aat agt aca caa gga gaa tat aat azt 336



(Del orenzi et al., Infect. Imun. 70: 4510-4522,

2002). The nucleotide sequences of GM1, GPI1, CPIS§,
WEB8YPBTTA, GPI 10/ PIG B, YJRO13WPIG M GPI 137CUIB203/014920

GAAl/ GAA-1, and DPML.of P. falciparum are shown in

SEQ ID NO 1 and the even sequence identification

nunbers in SEQ ID NOs: 6-21, respectively. Each

corresponding anmino acid 8eflefick is shown in SEQ ID

NO 2 and the odd sequence identification nunbers in

: . 6-2 Ip_addition,,t nucl egti de
L el ot T8 ot Taf e R ek il oY 8 T e e
and the c espondi ng am n aci d sequence js shown
in SEQID?(?\% 4 Usingang%md known to thdde o
skilled in the art, for exanple, a nmethod using
hybri di zation or PCR, OGM1, GPI1, GPI8, CGPI3/PIGA,
|10/ PLG B, YJROIBWPIG M. GPI13/PIG O GAAl/ GAA-1,
8% ERPMR Lot b RE I EFRRAR itd3 piica?d édactat Bee asizogand gaa 384
usi, n DNA} conpri,sing any one of the nucl eotide
A?eéﬁ%ﬁ%@s Thowh Tsl"lpn wEberdhechln I3adla; Ghnd.yshelu Glu
even-g;igoer ed SEQ ID NGs: 6-21. Furthernore, GPI
synt h genes other tHRa&R GAT1, GPI1, GBS,
‘GPI3/PIGA, GPI10/PIGB, YJROIBWPIGM GPI13/PIG O,
GAALl/ GAA-I, and DPM of nmlaria parasites can be
cl oned by using yeast or human GPl synthase genes.
CCEhBSh(ER ekl dea Jdquelrcest aft L ORI at CRlat5aaYBRA3FAMY att 432
GPl 12, MCD4, GPI 11, GPlI7, GPI17, GPlI16, and CDC9l1l of
Prpefrg Ses. Tyrcheieyi He) Ang d/adh@ln Ile TyreLey dpsseguense
identification numbers in SEQ ID NGs: 22-41

redpectively; and ebdh correspondi ng4am no acid
sequence is shown in the odd sequence identification

“nunbers in SEQ

cit tta att tat aaa aat gaa aaa acc aaa tea tca ata aaa tit ata 480
Leu Leu Ile Tyr Lys Asn Glu Lys Thr Lys Ser Sér Ile Lys Phe Ile

145 150 : 155 160

ata aag aaa aga aaa gat ata aaa aat tat tte teca tta tgt tat caa b28
Ile Lys Lys Arg Lys Asp Ile Lys Asn Tyr Phe Ser Leu Cys Tyr Gln

165 170 _ 175

aat tgt ata aat aaa tta gat aaa aat gat tat aat att tta aaa agt 576
Asn Cys Ile Asn Lys Leu Asp Lys Asn Asp Tyr Asn Ile Leu Lys Ser

180 185 190

aca ata aat aat agt aaa gaa aat ata att aat agt get tat ata tat 624
Thr Tle Asn Asn Ser Lys Glu Asn Ile Ile Asn Ser Ala Tyr Ile Tyr

195 | 200 205



ID NOs: 22-41. In addition, the nucl eotide sequences
of human DPM2, DPM3, and SL15 are shown in the even

W@ adessse7 i dentification nunbers in SEQ | D NOPCTAR26D3/614920

respectively; and each correspondi ng am no acid
sequence is shown in the odd sequence identification
nunbers in SEQ |ID NOs: 42-47. The production of a
degenerate nutant DNA encotlihyg & iprotein involved in
the biosynthesis of the GPI of nmlaria parasites, and
with a | ower AT content than that of the original
DNA, consists of two steps: design, and synthesis.
In the design step, the amno acid sequence of a
atgr titlerha ofta httertdst This tHa el 2t dpsester ans|aanethtanta
t hen possi bl e codons for each ami no acid residue are
Meti biredle RdwePhe Pher Blnsat iGys Eken The wdhfbwddsbdsudbng
commercially avail abl e gene 34 anal ysis software
(f90 exanpl e, DNASIZ5ro; Hitachi Sof20ware
Engi neering Co., Ltd). O the codons listed, those
.meeting the purpose (for exanple, codons whose AT
content is |ower and codons frequently used in the
tthostta tec bgtuseld after tigenea expressitan)gaar ta sehetdLdca
for each am no acid. The degenerate nutant DNA can be

Phedsiugifier Bhe Peadiangiunet Bdnais@yadild SEgQUenCROThr
the protein of interest using these sel ected codons.

22%he DNA thus degBgned can be synghgsi zed by a net hagl
known to those skilled in the art. The degenerate
mut ant DNA of the present ‘

tta ttt att tta ttt att cct cta att ctt tit gtt ttt ttt tat ttt

Leu Phe Ile Leu Phe Ile Pro Leu Ile Leu Phe Val Phe Phe Tyr Phe-

245 250 265

tat tit act ata atc aag ttg ata gt tet tgt cta gtt tia tat gta
Tyr Phe Thr Ile Ile Lys Leu Ile Cys Ser Cys Leu Val Leu Tyr Val

260 265 270

aca ttt caa tta att tat tat act caa ggt atg cct ata tat atg gaa
Thr Phe Gln Leu Ile Tyr Tyr Thr Gln Gly Met Pro Ile Tyr Met Glu

275 - 280 285
cat agc ata ttg aasa cat aaa gaa aaa gaa gaa att tgt gat gaa aaa
His Ser Ile Leu Lys His Lys Glu Lys Glu Glu Ile Cys Asp Glu Lys

290 295 300

gaa gaa att tgt gat gaa aaa gaa gaa att tgt gat gaa aaa gaa gaa

672

720

768

816

864

960

ST,

"_\



i nvention can be synthesized based on the designed
nucl eoti de sequence by, for exanple, using a

WEaHHEII |y avail abl e DNA synthesizer. The prREEAFR003/014920

i nvention al so provides vectors in which the
above-descri bed degenerate nutant DNA has been
inserted, and transformants (preferably GPl synthase
gene- defi ci ent fungi) thatb fé&t@iIn the DNA or the
vector in an expressible state. The vector and the

t,hos d scrj.be As used herein,
T u R EE MRS et F37 GhE i LR ol iy Rehdde Cherian
aJEeans that the functional product of the gene is not
expressed, or t t he expressi oR%l evel is 320
decreased. The GPI synthase gene-deficient fungus of
t he present i nvention can be prepared by disrupting
gene. The disruption can be achi eved by
afltngé? t%aﬁggaaDRlAa AfPeB2r @t ti@tt et genesast ona eeanptte tat
sel ection marker, based on honol ogous reconbi nation

- TheoErndisa§lu el GeGly Hée Qvsrbsp Spedivsi 6hb 16 Eichya -

nut ant.- f ungus can be prepared by introducing into
~yeast a sel eé8don marker cass¥le which conmpri3ds the
hi ss gene or the kananycin resistance gene of S.
ponbe (Longtine et al., Yeast, 14: 953-961, 1998)
anplified with priners, each of which conprises a
gatugda 6Bk dknas eep et ectiorot egeusad aaa gpar hi1oRaofgdhgaa
gene (ranging from50 to 70 nucl eotides). The GPI
Aspyblthase Heneludflecienhss Wygusysolys e splRs @Rk Glu Lys
i nvention includes, for exanple, the GAM1
tenperath@-senS|t|ve nmut @46 strain 350

aaa aaa aaa att cat gat aaa aaa gaa gaa att gat gaa aaa aaa aaa
Lys Lys Lys Ile His Asp Lys Lys Glu Glu Ile Asp Glu Lys Lys Lys

3565 360 365

aaa att cat gat aaa aaa gac gaa agt cat gat aaa aat gaa gac ata

Lys Ile His Asp Lys Lys Asp Glu Ser His Asp Lys Asn Glu Asp Ile

370 375 - 380

aca tat cct gtt caa tat aat ata gaa aat gat tta tgg tac age teca
Thr Tyr Pro Val Gln Tyr Asn Ile Glu Asn Asp Leu Trp Tyr Ser Ser

385 390 395 400

aaa aat gta gat att aaa atg tat tca tet teca aat aaa gga gaa gaa
Lys Asn Val Asp Ile Lys Met Tyr Ser Ser Ser Asn Lys Gly Glu Glu

405 410 415

1008

1056

1104

1152

1200

1248



‘gwm 1 -20, GPI7 disruptant strain, GPI8 nutant strain
gpi 8-1, and GPI 10 tenperature-sensitive nutant

wa@reminsperl 3-1. A GPl synt hase gene-defi ci ent HQUAgQR803/014920

whi ch has been transformed wth the degenerate
mut ant DNA of the present invention can be prepared
by introducing into a fungus a vector into which the
degenerate nutant 35 DNA #&asibgen inserted. pRS316,
YEp351, or such can be used as the vector for S
cerevisiae, and pcL, pALSK, or such can be used as
the vector for S. ponbe. The present invention also
provi des a. nmethod of screening.for antinmalarial

tadr ags atantathagbmsei s 2a8ierf CPF sggnttmede aat atg tgt

gene-deficient fungi described above. In such a

TYﬁei[h%cHetGﬂél fisn Jbrshep Lgortpisi Bes Aventaciehdisa MestCys
sanple with a GPI synthase gene-deficient fungus that
has been 440 ansf or med wi t 28egener at e nmut ant30DNA wi t h
a.lower AT content than the DNA encoding a protein
involved in the biosynthesis of GPI of nmalaria

- parasites. The "contact" can be achi eved by adding a

- atigesta tsangiaetgio athetttukttirgttofat het abavetsenti enedat

fungus. When the test sanple is a protein, a vector

Mecotipr iTst i eDBYs €he drtiengl 4 Welpass €h8 TyeaPhdPhe Pro Asn
i ntroduced into the above-nentioned fungus. In the
met hod3bf the present imyention, the nexigstep
conprises neasuring the degree of growh of the
above- nenti oned fungus. Mre

cat tti tgl aaa tcc tat tat tat gga aat aca cta atg gat ata ggg
His Phe Cys Lys Ser Tyr Tyr Tyr Gly Asn Thr Leu Met Asp Ile Gly

450 S 455 460

ata ggt get tet ata age tec agt gea tat tet caa gaa ata aaa aag
Ile Gly Ala Ser Ile Ser Ser Ser Ala Tyr Ser Gln Glu Ile Lys Lys

465 - 470 475 480

ttt aca tat ata aaa gag aag aaa aga ata att gaa tta aaa cat ata
Phe Thr Tyr Ile Lys Glu Lys Lys Arg Ile Ile Glu Leu Lys His Ile

485 490 495
gtt tta ttt att tta gga ata tct aga titt att ggza ata tat cit ttt
Val Leu Phe Ile Leu Gly Ile Ser Arg Phe Ile Gly Ile Tyr Leu Phe

500 505 | 510

aal tat aat tat aat ata agt gaa tat gga ata cat tgg aat tte tit

1296

1344

- 1392

1440

1488

1536

1584



specifically,
condi tions, specifically,

cul ture

WOr8H$#488€d onto a liquid

Yeast extract-pol ypept one-dextrose nmedi um ( YPD

medi un) or onto an agar plate,

25 to 37C for 4 to 72 hours. Thus GPI
gene-deficient fungus trangfdrinédl with the

degenerate nutant DNA of the present invention can be

l'i qui
of th
t he

conpri ses sel ecting
t%{ommh of the above-nentioned fungus.

5%

met hod of the present
conpounds t hat

he nunber of coal oni es,
ots fornmed on

of

the fungus is inocul ated under typica
the fungus is
cul ture nmedi um such BEI/IP2003/014920

and then i ncubated at
synt hase

rowt h can al so

f wh. T
Tﬁ’g[ﬁ“sg;ﬁ@ g%&q%t ﬂ;%{(}jgt WeoHis Hapchsn Bhe Phe

or the size
fe agar plate ad2hn index.
i nvention, the next step

inhibit the

In an

or col or
In

267 ndE VB8t #et @, tthetti 2t tst eamtcabmrtigsestt att tta
synt hase

contactin

LeyeAbr den

8 a test sanple with a GPI
Tedbr fimgllke iLauwhiecRet Wen Aboes déscilbddu -

degener ate nut ant DNA has been i ntroduced. The next

st

protein

det ecti on net hod i ncl udes:
reporter enzyne;

wal | ;

(3)

pVconpri ses deteb¥i ni ng the anounb4mdf GPI-anchored

transported onto the yeast cell wall. The

(1) nethods using a
(2) methods using an anti body
thecaga sowi ate agburtase gkyoopr oteiggtomntd bee fysngata cet
met hods using the ability to adhere to

t hat

LeanLymlArgelles Ar@rTgr ( He Phé Ho@SPhe!Fenglk TigN¥er Tle Ile
m Croscope or an el ectron m croscope to observe the

5486 fungi .

the next step conprises

ctt ttt

Leu Phe

tta aaa

Leu Lys

ttt aat

Phe Asn

Tttt aaa
Phe Lys

610

gaa

Giu

aat

ASI]

att
Ile

595

tat

Tyr

ata gec ata tac tat ttt gac tta cat

Ile Ala Ile Tyr Tyr Phe Asp Leu His

bbb 570

gat aga tta aat ttec ttt tca

Asp Arg Leu Asn Phe Phe Ser

580 ' 58b

ata ggt tei gtt aat ttg tat
Ile Gly Ser Val Asn Leu Tyr

600

tta aca aaa caa agg aca tac
Leu Thr Lys Gln Arg Thr Tyr

615

tca

Ser

tta

Len

ata

Ile

adc

Asn

ttt

Phe

aca
Thr

620

aat tat até

Asn Tyr Ile

575

aaa gaa ggc
Lys Glu Gly

590

tct tte tea
Ser Phe Ser

605

acce teg aac

Thr Ser Asn

In tH&0omet hod of the msgsent inventionggg

tta

Leu

tta

Leu

tta

Leu

att

Ile

1632

1680

1728

“ 1776

1824

1872



sel ecting a sanple that decreases the anount of
GPl -anchored protein transported to the cell wall.
WO BHW484886Ent i nvention provi des a nethod of scrREEWIPAY3/014920
for antinmalarial drugs using a protein involved in
t he biosynthesis of GPl, which is prepared using a
degenerate nutant DNA of the present invention. Such
met hods include, for exanpBe/ laBhl ndi ng assay system
where screening is carried out to select conpounds
that bind to a protein involved in GPl biosynthesis
in conpetition with a | abeled conpound bound to the
rotein, Specifically, a degenerate nutant DNA _ of
°4%h%3inﬂé§e 2 PRAG HRY B8R 28T 3ty dabicdE tat doemascpRe et 1920
syfthase gene-deficient fungus, the protein encoded
PrigulyshdspNas §vedsmeliekdsnden fer Meigler Sandtshasn Gly
expressed protein is prepared. The prepared protein
625s then contact&POwith a test sarf¥be and with a 640
| abel ed conpound that can bind to the protein. In
the next step, the | abeled conpound bound to the
protein is detected, and test sanples that decrease
‘aacheacapofrmatofst asdl etk cehpmindepaandead asbhentir gteiant 1968
are selected. The present invention also provides an
Asasiisy Thy shsanfé0rAsGLEN Bbn fmylAtg dssfBiades Beclhiah Ile
system conprises using a GM1 protein which is .
prepared- usi Agp a DNA encodi.ng6sd protein that hessthe
-activity of conplenenting the phenotype of
GW'1-deficient yeast, which the DNA is a degenerate
nmut ant of a DNA encoding a nalaria parasite GM1
cgg aat aat cat ata aat aaa tat gaa caa gat aac aca aat aag tat 2016

Arg Asn Asn His Ile Asn Lys Tyr Glu Gln Asp Asn Thr Asn Lys Tyr

660 665 ‘ 670

att aat aaa caa ata aat aal aat aag aat aaa ctt gat gaa gaa gaa 2064
Ile Asn Lys Gln Tle Asn Asn Asn Lys Asn Lys Leu Asp Glu Glu'Glu

675 - : 680 685

‘aaa tta aaa =zaa tta aaa aaa itia aaa aac aaa aaa aaa asat tta aaa 2112
Lys Leu Lys Lys Leu Lys Lys Leu Lys Asn Lys Lys Lys Asn Leu Lys

690 : 695 700
aaa aga att aaa tat tat tig tia tac ctt caza tat ata ata aat ata 2160
Lys Lys Ile Lys Tyr Tyr Leu Leu Tyr Leu Gln Tyr Ile Ile Asn Ile

705 710 715 720

tat aza gaa gaa tat tat act att tat tat aat ata zaa tta att ata 2208



e

protein that has a | ower AT content than the ori ginal

DNA. Specifically, the degenerate nmutant DNA is -
WOREMEEEd i nto GW1-deficient fungus, the pretETFR003/014920
encoded by the degenerate nmutant DNA is expressed in

the fungus, and the expressed protein is prepared.

This protein is then contacted with a test sanple,

AdcN (acyl)Pl is detected,  dané a test sanple that
decreases the amount of A cN (acyl)Pl is selected.

nt. at ent plicatigns, and_publications
T@‘lp%f‘gga%fea E?‘% ﬁgr iwf r@gr#& iYJé(;YByAE'rUefIé? divselén I aeile
entireties. ?i ef Description of the Drawings Fig. 1
depi cts phot dgPaphs showi ng tAé0resul ts of tet 7adl
anal ysis. The gwt!l-di srupted strain becane viable
after the 37 introduction of the
t%)%f | -overexpressing plasm d. The four spores
ey ettt pbmtatstaigltsa ditsl edtd ageldttwet e aspotitzedat aaa 2256
Sverti %I@I¥ | f one copy of the GAT1 gene was
o §Pﬁ?ﬁ d, l%ﬁ'lh‘;’ & Lewilenhdis Sporlds bewewsn Thus Tyt hes
ratio of [colony-form ng spots] : [spots exhibiting
no grow h%‘lq s 2:2 in such &ses. |In the col1gms
marked wth an arrow, the |ethal phenotype of the
gwt |l disruptant was conplenented by the introduced
opf GMI, and hence all four spots grew, each form ng .
azd ¢ot oey. ¢ get 2teptatigt aaadi por amtShovbe fthetta ata - 2304
inhibitory activity of a
Asn Tyr Ser Val Arg Ile Leu Cys Asn Ala Asn Tyr Ile Phe Leu Ile

755 . 760 765

aca tca ttg ggt ttg ttt tet tgt gec tig agt ttt tcc tta gaa gat 2352

Thr Ser Leu Gly Leu Phe Ser Cys Ala Leu Ser Phe Ser Leu 6lu Asp

70 775 - - 780

ata tta tia aga tat aaa aaa tat aaa ata aat att gat ata aca gta 2400
Ile Leu Leu Arg Tyr Lys Lys Tyr'Lys Ile Asn Ile Asp Ile Thr Val

785 790 795 800

ttg gat aag ata aat aaa aat aca ttg ata gtt ttt ctt ttc teg aat 2448
Leu Asp Lys Ile Asn Lys Asn Thr Leu Ile Val Phe Leu Phe Ser Asn

805 810 . 815

ata ctt gig ggc atg ttc aat ati cta tit caa act tia tta tta cct 2496

Ile Leu Val Gly Met Phe Asn Ile Leu Phe Gln Thr Leu Leu Leu Pro

820 825 830



conmpound w th respec't to the growt h of yeast
expressing the opf GMI gene. Either the yeast GM1

WQRaHE/08156Dpf GATI gene was expressed in GAM1  PCT/JP2003/014920

gene-di srupted yeast. A compound having the activity
of inhibiting the GAT1l-dependent growth of yeast

al so showed inhibitory activity with respect to the
opf GATI - dependent growt h bf0 ¥eh& 1i nwhi ch opf GATI was
expressed. Fig 3 depicts a di agram show ng

antimal arial activity. Human red bl ood cells were
infected wwth P. falciparum A GM1-inhibiting

to th d bl ood cell d
ctERPhLEE oo woir@t% hssi te (At oct biF s aia ote

n IV npounds exhi biting antifungal
Leﬂcifeilﬂ“iﬁg‘ll e Pﬁﬂlﬁet gﬁut Vaé Fhe A7y 2opaPessilen Lle Leu
i nf ec%égn of red blood cells. Best Mde for Carrying
out tHe®Invention HerePtl bel ow, the pre8¥nt invention
wi Il be specifically described using Exanples, but
it is not to be construed as being limted thereto
Exanmple 1] P. falciparum GM1 (PfGM1) (1) The
ct ufcﬂteet?ﬁt déastrfudiieecosl oft thal afispagumaGiida P GAELjaa

ID NO 1) has been disclosed in the database of:

(S

Ley rFé'lePThlf dvei Qe bav RyenDBrre Sep| HendDB Hlat Bihades Lys Lys
ht@g) /I pl asnodb. org/). The PfGM1 gene was cloned by

Ousi ng genonic @9 purified from80 fal ci parum

(the 3D7 strain) as a tenplate. The 5 half and 3'
hal f of the PfGM1 gene o . :

aca cat cat gag gaa aag caa aaa aaa gaa tga

Thr His His Glu Glu Lys Gln Lys Lys Glu

865 870

210> 2
G11> 874
<212> PRI

<{213> Plasmodium falciparum

400> 2
Met Ser Asn Met Asn Ile Leu Ala Tyr Leu Leu Ile Cys Pro Phe Asn

1 5 10 15

Leu Ile Tyr Ile Phe Asp Leu Pro Ser Tyr Ile Pro Glu Leu Asn Lys

20 25 30

2544

2592

2625



PN

were prepared separately, and the two hal ves were
assenbl ed at an Xbal (TCTAGA) restriction enzyne

WO R/04830s, the full-length PFGMI gene was PCT/JP2003/014920
prepared. In addition, restriction enzynes sites
outside the coding region were included, thus
allowing insertion into an 38 expression vector. (2)
The 5' half of the PfOGM1ligepeiwast anplified by PCR
using P. falciparumgenomc DNA as a tenplate and
th ri;mers pf152F (SEFQ |1 D N 48) and pfl 36R ( SEQ

LR FohSirer 1m 4Pt Bhaskkngr 1G1kal by Glurtlsokte Lis
proce e descri bed above, using the priners pfl37F
( SEQ NO 50) and pf405| R (SEQ I D NO: 461) . The DNA
fragments anplified were subcloned into the pT7-Blue
vector (Novagen), and the nucleotide sequences of
the_inserts were sequenced to confirm honol ogy to SEQ

AsipGioSer. Alg dwesSarohemitisntyrt Rbu Syshhinf Let EvireGRf GaT1
gene were nanmed PF15-5 clones. C ones containing the
3' 5Ral f were named B¥20-9 clones. (8) Using PCR
cl eavage sites for restriction enzynes were added
outside the coding region to enable the PfGMI gene
to be inserted into an expression vector. An EcoRl

Seyl Anwdge Bint EymdSluafiedlt d.evhbys Tyrhdd Lby (RGRLaISIGNY
PF15-5 as a tenplate and the primers pfl54FE (SEQ ID

6NO 52) and pf15TR (SEQ ID NO 5%fF . The anplifiedg.
DNA fragment was subcloned into the pT7-Blue vector
(Novagen) to prepare the clone

Val Asn Gln Glu Lys Glu Tyr Asn Leu Ile Ile Ser Arg Glu Ile Asp

85 90 95

Lys Lys Lys Lys Lys Gln Lys Asn Ser Thr Gln Gly Glu Tyr Asn Asn

100 105 | 110

Asp Asp Asp Asn Asn Trp Lys Leu Phe GIn Ile Tyr Glu Lys Glu Glu

115 , 120 125

Pro-Arg Ser Tyr Glu Leu Ile Arg Val Glu Ile Tyr Lys Lys Asp Ile

130 _ 135 140

Leu Leu Ile Tyr Lys Asn Glu Lys Thr Lys Ser Ser Ile Lys Phe Ile

145 150 155 160

Ile Lys Lys Arg Lys Asp Ile Lys Asn Tyr Phe Ser Leu Cys Tyr Gln

165 170 175



pT7-pl asmN2. Likew se, the 3' half was anplified by
PCR using PF20-9 as a tenplate and the priners
WORIEEBES6I SEQ | D NO 54) and pfl 55RK (SEQ | D NQOT/B3)03/014920
The anplified DNA fragnents were subcloned to
prepare pT7-plasnBK5 clones. (4) The full-length
Pf GWM1 gene was prepared by the procedure described
bel ow. The yeast expressi dn2v&ct 6r 1 YEp352GAPI | was
digested with the restriction enzymes EcoRl and Kpnl.
The EcoRl -Xbal fragnent (about 1500 bp) derived from
pT7-pl asm\2, and the Xbal - Kpnl fragnment (about 1100
bp) . derj ved fron1 pT7-pl asmBK5, were inserted into
AsRCRpedt ohsat s éP‘éaq\F@dLbﬁ #en’ Ape Tex groasEicohev dasober
YEpSSZGAPII-PfGWTl containing the full-length PfGAT1
was then 188nstruct ed. [pfﬂ@gF : 190
ATGACAATGTGGGGAAGTCAACGY (SEQ ID NO. 48) [pfl 36R]
TGTGTGGTTACCGTTCTTTGAATACATAGA (SEQ I D NGO 49)
pr 37F] ATAGAAAATGATTTATGGTACAGCTCAAA (SEQ I D NG
)11le[ p$n BsR] SeACAGCAMMTAMATTATGECHIT AEATIGEATYX SHQ TR
NO 51) [ pfl 54FE]
agaat t £2e c ATGAGCAACATGAZIMATACTTGCGTATCTT205SEQ | D NO
52) [pfl 57R] GAAATTCCAATGTATTCCATATTCACTTAT (SEQ ID
NO 53) 39 [pf168BK]-
AAGATCTAATACATTAAAACATTTTAGATTAATGAATATGIG (SEQ I D e
MBIOTy34]1e Ile Phe Phe Phe Leu Cys Ile Tyr Val Glu Lys Asn Leu bt

210 21b 220

Phe Leu Tyr Phe Pro Ile Leu Leu Gln Lys Tyr Glu Ile Leu Thr Thr

205 | 230 935 ST

Leu Phe Ile Leu Phe Ile Pro Leu Ile Leu Phe Val Phe Phe Tyr Phe

245 ' 250 255

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

260 ' 265 270

lThr Phe GIn Leu Tle Tyr Tyr Thr Gln Gly Met Pro Ile Tyr Met Glu

275 280 - 285

His Ser Ile Leu Lys His Lys Glu Lys Glu Glu Ile Cys Asp Glu Lys

290 295 300

Glu Glu Ile Cys Asp Glu Lys Glu Glu Ile Cys Asp Glu Lys Glu Glu



[pfl55RK] aggt acc GTACACTCCACTCTATGATGATCATTC ( SEQ | D
Exanple 2] A fully synthetic PfGM1 gene

Wﬁ@“#&ﬁ?ﬁ e and thymine (AT) proportion is PCT/IP2003/014920

exceedingly high (80% or higher) in P. falciparum
DNA, and thus routine biological techniques (PCR E.
col i -based gene engi neering, expression systems for
reconbi nant proteins, andls®.6d)6are often

unavail able (Sato and Horii; Protein, Nucleic acid,
d Enzyne Vol . 149- 155, 2003% Li kew se, the AT
content of Pf was 80. 41%+t4¥cl udi ng many 320

consecutive A or T stretches. Thus, the gene was
predicted to be difficult to replicate and express

S py ot 'nin ea I.ndeed, when native PfGAT1
Tf G eAPRu b 125 Pl Pelipr dssi O Ve Gan S Ile Cys
i ntroduced into GAT1 disrupted yeast, the PFGAT1 did
not rescue tRe° | ethal phenotyp® of the GAL 335

di sruptant at all. To reduce AT content, codons were
replaced with synonynous codons w thout changing the

or| ?I nal am no aci d sequence. The codon substitution
§lednisi Gbe Gdhv Hasber daptlves, Lnsidiveokysddle SHguehce.yef
P. falciparum GM1 (SEQ ID NO 1) disclosed in the P.
f al ci par utdenome dat abase346Pl asnoDB dat abase,
http://plasnodb.org/) . The resulting nucleotide
- sequence was naned "optimzed PfGM1 (opf GM1)" (SEQ
ID NO 5). The sequence descri bed above was desi gned

LYtSoLdeYadblmﬁm thspnhts Lgediiencbs I0utApdeld h_@-scgﬁg ngs
regi on; namely an EcoRl cl eavage site
360 : 365

Lys Ile His Asp Lys Lys Asp Glu Ser His Asp Lys Asn Glu Asp Ile

370 375 _ 380

Thr Tyr Pro Val Gln Tyr Asn Ile Glu Asn Asp Leu Trp Tyr Ser Ser

385 390 395 400

Lys Asp Val Asp Ile Lys Met Tyr Ser Ser Ser Asn Lys Gly Glu Glu

405 410 415

Tyr Ile Ile Gln Asn Thr Leu Lys His Phe Arg Leu Met Asn Met Cys

420 425 430

Met Thr Tyr Ile Cys Ile Phe Ala Val Asp Phe Tyr Phe Phe Pro Asn

435 440 ' 445



sequence (C%AITC, at the 5 end) , Kozak''s sequence
(ACC, at the 5 end) , and a Kpnl cleavage site

W 84667 (GGTACC, at the 3' end) . The synt h@ETEIPYF03/014920

the resulting sequence was consigned to Bl ue Heron
Inc. in the US A These additional restriction
enzyne sites were used to ligate the fully synthetic
opf GAM1 into the YEp352GAPHI \e6tbr to construct an
overexpression plasmd for opf GM1. The construct

.was introduced into diploid cells (W)&) in whjch
Hl%rﬁige YNGR EBY TYSfﬁ%QTUﬁFT E@néeﬁd%?tbééﬂ 1le Gly
di srupted. The resulting transformants were cultured
o981 at es cont ai ni f§%a sporul ati on #EBi umto form
spores for tetrad analysis. The AT content of the
new y desi gned codon-nodified opf GM|I was 40 reduced
to 61.55% The results of tetrad analysis are shown
Il¢ 51lpi fla Ser Hhee SgwtderdSesr dpe dyrsbemiGhn Helondbe livables
after introduction of the opfGMI overexpression
46pl asmi d. The fi Addngs descri bed 4Bove indicate t &3
the Pf GM1 gene can be expressed in yeast cells when
its AT content is reduced by codon nodification.
[ Exanpl e 31 An assay for antimalarial activity using
Phe pfheV Iy éXpriessGhy lyeabis Argcileehim@laylstiehy s diis Ile
conmpounds havi ng antimalarial activity was
constructed 483 ng opf GMTl - expto@ssi ng yeast. AmM95
expression cassette was constructed by inserting the
S. ‘ ' '
" Val Leu Phe Ile Leu Gly Ile Ser Arg Phe Ile Gly Ile Tyr Leu Phe

500 505 510

Asn Tyr Asn Tyr Asn Ile Ser Glu Tyr Gly Ile His Trp Asn Phe Phe

515 520 525

Leuz Thr Leu Cys Thr Thr Phe Leu Ile Ser Asn Ile Cys Phe Ile Leu

530 535 540

Leu Lys Arg Ile Arg Tyr Ile Phe Leu Phe Ser Ile Ile Ser Ile Tle

545 550 bbb 560

Leu Phe Glu Ile Ala Ile Tyr Tyr Phe Asp Leu His Asn Tyr Ile Leu

565 570 575

Leu Lys Asn Asp Arg Leu Asn Phe Phe Ser Ser Asn Lys Glu Gly Leu

b80 ' 585 590



e,

cerevisiae GM1 termnator, and the S. cerevisiae -

PDH pronmoter and nulti-cloning site into the

WEANNEN site of the si ngl e-copy vector pRS3BGT/IB003/014920

cerevisiae GM1 and opf GMI were inserted into the
multi-cloning site to prepare pGAP-ScGM1 and
pGAP- opf GM1 plasm ds, respectively. These plasm ds
were introduced into the D&Y 1d druptant. Serial
two-fold dilutions of conpound (1) were prepared
usi ng YPAD to make the highest final concentration 50
g/m. A50 gl aliquot of the diluted conpound was

dded | 1 of 96- I I . O i ght
PIRCREELE DR GLlSeroBry Bogditi P hEn dbnser Tom 6% hev o

di | ut 1000-fol d d 50 .1 ali t of th

dzlﬂtsgﬁ was gddegntogﬂgghamell. Tﬁelggéﬁeg mer:

i ncubated at 30C for two days, and then culture
turbidity was determ ned at 660 nm (Fig. 2 and Tabl e
1) able 1] 0 6.25 12.5 255 50__pGAP- ScGM1 0. 7560
Phs’ ’7}3%’36.1@8#811"0#1&4@%#1)@% beable ot Ger1bm Ile
0. 6990 0.6910 0.3630 0.0530 Although the GM1
di 8ipt ant was nonBl&bl e, the strai f28ecane viabl e
after introduction of each plasmd (as shown at O
g/m of conpound concentration). The growth of
ScGWI'1- expressi ng yeast was i nhibited by conpound
Proibys Asmolws-lofsedipiMeti Attt Bsnoer Wbie TyseSaf LyheAshlGly

625 - 630 635 ‘ 640

Asn His Thr Asn Ser Asn Ile Asn Asn Arg Asn His Lys Ile Val Ile

645 650 655

-

Arg Asn Asn His Ile Asn Lys Tyr Glu Gln Asp Asn Thr Asn Lys Tyr

660 665 670

Ile Asn Lys Gln Ile Asn Asn Asn Lys Asn Lys Leu Asp Glu Glu Glu

675 680 685

'Lys Leu Lys Lys Leu Lys Lys Leu Lys Asn Lys Lys Lys Asn Leu Lys

690 695 700

Lys Lys Ile Lys Tyr Tyr Leu Leu Tyr Leu Gln Tyr Ile Ile Asn Ile

705 710 715 720

Tyr Lys Glu Glu Tyr Tyr Thr Ile Tyr Tyr Asn Ile Lys Leu Ile Ile



compound at 25 g/m resulted in about 85% i nhibition
of growmh. When the conpound was used at 50 g/m,
WO pHPE6T was conpl etely nonviable. The gr owtACTAIP2003/014920
opf GM - expressi ng yeast was al so i nhibited by
compound (1). The use of the conpound at 25 g/ni
resulted in about 50% inhibition of growth. Wen the
compound was used at 50 ghn$, flhé 1yeast was
conpl etely nonvi able. Since growth of :
opf GAWII - expr gi ng yeast depﬁggs on the activity of
the introduc opf GAMII, grow i nhibition can
attributed to the inhibition of the opf GAMI function
by conpound (1). These findings suggest that

conpouypds_w P. falciparum 1l-specific
S?rngg%iﬁ’@r }W%%E?V?Wyl' uchis Hée H@ngiﬂf iAsf Loy Tyr Lys
screeni ng_conpounds using this assay system [Exanple
4] Antimafdtial activity REBtesentative co nds (1)
to (5), that inhibit yeast GM1, were assayed for
antimalarial activity using a red blood cell culture
system i iN (1) conpound (1): 1-(4-butyl benzyl)
Agns g 9981 Yale Arg"INe( Rau Gpsl £onpdantsn( 2yr Ile Phe Leu Ile
4-[4-(1-isoquinolyl nethyl) phenyl]-3-butyne-Il-ol 42
/| \ 7b5 760 765

Thr Ser Leu Gly Leu Phe Ser Cys Ala Leu Ser Phe Ser Leu Glu Asp

770 _ , 775 780

Ile Leu Leu Arg Tyr Lys Lys Tyr Lys Ile Asn Ile Asp Ile Thr Val

785 . 790 795 800

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

805 810 815

Ile Leu Val Gly Met Phe Asn Ile Leu Phe Gln Thr Leu Leu Leu Pro

gz20 825 830

Leu 1le Phe Val Ile Pro Ile Leu Val Phe Tyr Ser Phe Leu Ile Len

83b 340 845

Leu Phe Thr Lys Cys Leu Pro Pro Ser Tle Arg His Pro Lys Lys Lys

850 865 860



\ / NeH (3)" compound (3): 5-butyl -2-(1-isoqui nol yl
wg%%g%ld%_ henol O ",INF (4) Br conpound (4):

Yo- 2- f | uor obenzyl ) - 3- net hoxypyri di ne RETBR003/614920

MeN H compound (5): N[2-(4-butyl
benzyl)-3-pyridyl]-Nnethylam ne Specifically, a test
conpound was dissolved in 100% DVMSO diluted wth a
nmedi um and an 80 | aliqudt? of 1tHel diluti on was added

to each well of a 96-well culture plate. P.
el Raru raj.n,wa -cultured in RPM 1640

' Tﬂr%eég%r%ﬁgoﬂgi@@n%;slg% r%'gﬁaﬁfyggéiﬁm at 37C, and then
g@0 | of the cultyred cells (containing 10%red bl ood
. cells) was added to each well. At this tinme, 0.47%
of red blood cells were infected. After culturing
under 5% 02, 5% C02,- and 90% N2 at 37C for 48 hours,
the malaria parasites were stained using G ensa
stai ning. The nunber of protozoan-infected red bl ood

<2rcl§%l was determined in order to estimate infection
e

(Fig 3) . As a result, conpound (3) was
activity. The

veal to have strong antinal ari al
<23?%_eﬁ_gg ur conpounds al so showed antinalari al
<2?§>t*l \f)'Nky Compound (4) exhibited

<213> Plasmodium vivax

<2905
221> CDS
222> (1).. (1956)

223>

400> 3
atg geg cat itg aac cte cte gic tac cte ate atg tgc cece tte aat
Met Ala His Leu Asn Leu Leu Val Tyr Leu Ile Met Cys Pro Phe Asn

1 | 5 10 15

gtg agg cac atg ctg gat geg ceec age tte cea tte cgg tta gga age
Val Arg His Met Leu Asp Ala Pro Ser Phe Pro Phe Arg Leu Gly Ser

20 25 30

aaa geca gca agt ggt gaa acc tic acg tat gga geg act gca aga gag
Lys Ala Ala Ser Gly Glu Thr Phe Thr Tyr Gly Ala Thr Ala Arg Glu

35 ' 40 45

48

96

144



the | owest activity. Therefore, conpounds inhibiting
yeast GM1 include conpounds which have the activity

WOROGHWHEIT t i ng P. fal ci parum 43 GAI1, suggest i r@/ipeds/0i192¢

antimal arial drugs can be synthesized based on such
conmpounds. Industrial Applicability The present
i nvention succeeded in producing fungi that express
mal ari a parasite GM1. Usiing _sSdck fungi, antinal ari al
drugs targeting the pathway of GPl biosynthesis can
be screened wi thout wusing nalaria parasites. To
date, no attenpt has been nmade to express a nmalaria
parasite gene in fungal cells and screen substances
agthicéR 988hABt tLac hict gaetdcencatbizae hee gemdacThies rive haags
of the present invention renove the need to actually
Aspsilag Gl Bet dyparersPresilmhBis dbve@u had Tyludett his Glu
nmet hod proves the possibility of entirely new
scPBeni ng nethods f66 drug discover§0using
conparative genonmics in the post-genone era. 44
. CLAIM5 1. An isolated DNA according to any one of (a)
to (c), which encodes a protein of a malaria
tiragesidne ftwitag tGtchhPlatacytd tensfoar asie aagCidgvighy gtt
(a) a DNA encoding a protein conprising the am no

Lachtla dggqudsicdyr Tyr Lys Ile Val Leu Thr Tyr Lys Lys Asp Val |

65 70 75 30

agg aaa gga cag gag gag agt tac aac ttg gig gta gge tee ttt geg
Arg Lys Gly Gln Glu Glu Ser Tyr Asn Leu Val Val Gly Ser Phe Gly

85 90 95

aag gaas gcc aaa ggg gag gtc tce cte caa aga gtt ctc ate aca aat
Lys Glu Ala Lys Gly Glu Val Ser Leu Gln Arg Val Leu Ile Thr Asn

100 105 110

gat gee gtg tac ctg tcg tac cag gat gtg caa aac gaa cgt gegg ate
Asp Ala Val Tyr Leu Ser Tyr Gln Asp Val Gln Asn Glu Arg Gly Ile

115 120 ' 125
caa gitt aag ata aza agg ggg gaa gta tet tec tat tta gac cic cta
Gln Val Lys Ile Lys Arg Gly Glu Ile Ser Ser Tyr Leu Asp Leu Leu

130 135 140

teg tgg gat tet tgt ttg tat aag cit aac tca gac gat tat aat tta

192

240

288

336

384

432

480

e



of SEQIDNO 2 or 4, (b) a DNA consisting of the
ucl eotide sequence of SEQ ID NO 1 or 3, (c)_a DNA
w@r@%@%ﬁbﬁn"a protein which conprises the am no dGTHIFI003/614920
sequence of SEQ ID NO 2 or 4, in which one or nore
am no acids have been added, del eted, substituted,

and/or inserted. 2. A proj&eé/n in oded by the DNA
according to claim1l. 3. A é: linto which the DNA

according to claiml1 is inserted. 4. A transformant
SethiTeh Asgt MM Bys iTRuayLXPE OSSR BLE ’
according to claim1 orr}t he vect OS?"EZI%: oé%ﬁrf?‘g@%ﬁ‘gﬁlm
14 5. An antimaliggi al drug which lggrrpri ses as an 160
active ingredient a conpound that inhibits the
activity of the protein according to claim2. 6. The
antimal arial drug according to claim5, wherein the
upd jhat.i nhibi CLiVi f the protein
I Aot B O Sl Y el cbecrn B o

according to cldil | east ™ |
DB SR IIGORS! 3L HhaPbed NG<(BlY B WL PRGNS ()
165

170 175

cac ata tac atg ctg ctg ctg gtg ttt tet cott tge act tac gtg gag 576
His Ile Tyr Met Leu Leu Leu Val Phe Ser Leu Cys Thr Tyr Val Glu

180 185 190

aag age ctc ctg ctt gaa ttc cet geg tig aaa aag tge caa gta ftt 624 |

Lys Ser Leu Leu Leu Glu Phe Pro Ala Leu Lys Lys Cys Gln Val Phe

195 200 | 205

cta acc cta tgt ttg gtg tac tge ccg ata atc agt tac ctt ttt tit 672
Leu Thr Leu Cys Leu Val Tyr Cys Pro Ile Ile Ser Tyr Leu Phe Phe

210 215 220

ttl tac tec cat gtg age cta ctt ggg gtg tta cte gic tat gtg ittt 720
" Phe Tyr Ser His Val Ser Leu Leu Gly Val Leu Leu Val Tyr Val Phe

225 230 235 240

iit tge ggg cte ttec agg gge gte tet tge aga agg ggg ggg cag cac 168 -

Phe Cys Gly Leu Phe Arg Gly Val Ser Cys Arg Arg Gly Gly Gln His

245 o 250 255



OH \ i NOOH (3) \OI ""INF (4) Br and, f\ MeN N
(5 H7. Anethod of screening for a conpound havi ng

wantfebsri al activity, which conprises the stBRpBIREN03/014920

(1) contacting the protein according to claim2 wth
a test sanple and a | abel ed conpound that has the
“activity of binding to the protein, (2) detecting
the | abel ed conpound that2lg pds @8a the protein, and,
46 (3) selecting a test sanple that decreases the
anmount of | abeled conpound that binds to the
protein. 8. The nethod according to claim7, wherein
t he | abel ed conpound that has the activity of
allg gRH B9S2 1272t RRS HE6t @4 CRG asEoBH 8T hied abeldcrgatarcsc
'east one conpound selected fromthe group consisting
Megf Ghh&lu Gin Gly Gln His Thr Gly Asp Trp His Thr Ile Arg

260 265 . 270

gge aac cca caa ggt gat gat acg caa gag gag aga cgc aag tgt ttg
Gly Asn Pro Gln Gly Asp Asp Thr Gln Glu Glu Arg Arg Lys Cys Leu

275 ' : 280 285

gte cat atg agg cta gcc aac ctg tge ate ace tac ata tge ata tte
Val His Met Arg Leu Ala Asn Leu Cys Ile Thr Tyr Ile Cys Ile Phe

200 295 300

gct gtg gac tit tat ttt tic cca agg caa tit tec aag tet Tttt tit
Ala Val Asp Phe Tyr Phe Phe Pro Arg Gln Phe Ser Lys Ser Phé Phe

305 | 310 815 320

ttt ggt aac act ttg atg gat tta gge gtg ggeg ggg tge ate aca teg
Phe Gly Asn Thr Leu Met Asp Leu Gly Val Gly Gly Cys Ile Thr Ser

325 330 335
agc geg tat tet cta aac agt aaa aag cte cat tet geg aac cge aag
Ser Ala Tyr Ser Leu Asn Ser Lys Lys Leu His Ser Ala Asn Arg Lys

340 345 350

gga cac cta atc gat tgg aag cat tte att tta ttt tic el gga ata

316

864

912

260

1008

1056

1104



conpounds (1) to (5) according to claim6. 9. A

WD

"?ﬂylal

activity,

according to claim 2,
and,
| evel
for a conpound havi-ng antrnalarra

(3) selecting a test co
of G cN(acyl)PI.

d.of screening for a conpound having

‘whi ch conprises the sﬂgﬁ§ﬂﬁﬂBMI#DO

(1) contacting a test sanple with the protein
(2) detecting dcN(acyl)PI,

activity,

ound that decreases the )
AlnBtlhod of screening

whi ch

TR PR N R B R ik P AT A B Paea PR a8

¢l ai m e (2) detern1n|@% t he amount of % anchor ed
protein transported to Phe cell wall i he cel |
and, (3) selecting a test sanple that decreases the
anount of the GPI - anchored protein transported to
_$e ceII as deternrned in

5 iy &’c?h%tg FHhiChE (61 B 31 B74 JRbratenbts B0t 1152

e SO DB MRS 1,

aCﬁ?@ding to cIa|n1§€5,MMere|n t he conpound that
iDits the activi of the protein3 cording to

claim2 is the

gag tat ggg atg cac tgg aat ttt ttt ctt act cte ttt tit act cte 1200
Glu Tyr Gly Met His Trp Asn Phe Phe Leu Thr Leu Phe Phe Thr Leu

385 390 395 w0

cta act tgt aac gce qta cte tgc'ttg‘ata aga ggeg gtt aaa cge ace | 1248
Leu Thr Cys Asn Ala Leu Leu Cys Leu Ile Arg Gly Val Lys Arg Thr

405 410 415

ttt cac ctg age tge gtc cte ate tgt ttg tat gaa att ata att tgg 1296
Phe His Leu Ser Cys Val Leu Ile Cys Leu Tyr Glu Ile Ile Ile Trp

420 425 | 430

cge ctg gac att acg agt tat tta gtg gtt gac gag gea gaa Cgg age 1344
Arg Leu Asp Ile Thr Ser Tyr Leu Val Val Asp Glu Ala Glu Arg Ser

435 440 445

gge ttt ttt tecg cag aac aga gag gge ctt atg aac gtec ate ggg tee 1392
Gly Phe Phe Ser Gln Asn Arg Glu Gly Leu Met Asn Val Ile Gly Ser

450 455 460



conmpound according to.claim5. 13. A DNA encoding a
Wgrotein_thathas the activity of conplenenting the

RAHAHGWE of a GPI synt hase gene-deficient yeadd{T/JP2003/014920

which is a degenerate nutant of a DNA encoding a
protein involved in GPI biosynthesis in malaria
parasites, and that has a | ower AT content than the
original DNA 14. A DNA eRcddi dgBal protein that has
the activity of conplenenting the phenotype of a GPI
synt hase gene-deficient yeast, which is a degenerate
mut ant of a DNA encoding a protein involved 47 in

sthaet 0 B AR by oo, Cabaet wes by Bopnuat
[ t | ai 3 14, [ [ I d f
v B AR T A S g% Phe (S EoiimRedditigha bebiteer

at conprises a one of the am aci d sequences
4éo¢ SEQ | D NCs: Z‘I%nd 4, and odd S‘Q uence 480

identification nunbers in SEQ ID NOs: 6-47, (b) a
DNA conpri sing any one of the nucl eoti de sequences of
SEQ ID NGs: 1 and 3, and even sequence
CGEIERt 958 C 38T GAS MATHEFS 9P SEQEED 23RCESE @Cd ToEs( 8da ey
DNA hyhridi zi ng under stringent conditions to the DNA
Pronaer Wynphy §é8 HayTanélorinenelydesebla déa sonubrg o

of SEQID Nos: 1 and
485 - 490 495

gal gag geg geg cga acg cog gge gag gea cat gge cag cge tec cot
Asp Glu Ala Ala Arg Thr Pro Gly Glu Gly His Gly Gln Arg Ser Pro

500 505 510

gtc cge ctec acc ctg aag tig ctt gee ctg tee cte cte tte céc'ctg
Val Arg Leu Thr Leu Lys Leu Leu Ala Leu Ser Leu Leu Phe His Leﬁ

b15 520 525

ctg cac ctg cig ttg aat tac tac cga aat tac agt gtg cge ate ctt
Leu His Leu Leu Leu Asn Tyr Tyr Arg Asn Tyr Ser Val Arg Ile Leu

530 535 540
tge aac geg aac tac ata tgt git gte tee tee gtg agt cte tte gog
Cys Asn Ala Asn Tyr Ile Cys Val Val Ser Ser Val Ser Leu Phe Ala

545 550 555 560

get gee ctg age tac cte gta gag aag gta ctc ctc'cgc gag aag acc

1440

1488

1536

1584

1632

1680

1728



3, ahd even sequence identification nunbérs in SEQ ID
“%FB: 6-47, and (d) a DNA encoding a protein which

ds¥148¥Y any one of the amino acid sequencesPGHHIPSER014920

ID NOs: 2 and 4, and odd sequence identification
nunbers in SEQ I D NGs: 6-47, in which one or nore
am no acids have been added, del eted, substituted,
and/ or inserted. 16. A DNAZghpré §i ng the nucl eotide
sequence of SEQ ID NO 5. 17. A vector in which the

agcording tq any .o f clajnse 13 to 16 is
MR LS TR St TRt Bt Yl it G b The
expressi bl e g%gte; the DNA according to any one of
claims 13 t0°1%, or the vector/Gccording to cidi m
17. 19. The transformant according to claim 18, which
is a GPI synthase gene-deficient fungus. 20. The
transformant according to claim 18, which is a GPl
ace\Rfthale Gen8lludte Ga8ntaq @ist 220 tee AasetbodtEagea gig
gr duci ng a protein encoded a%$the DNA according to
Th, nf}"roﬁée oc¥al hsu 1Hn 6ln dletwhsre Are dhisr Seed.et M asYalps
of culturing the transformant according to any one
of clain®®8 to 20, and B8Bovering the expbessed
protein fromthe transformant or the culture
supernatant. 22. A nethod of screening for a conpound
having antimalarial activity, which conprises the
ttgtq§§stt¢;tgc aac gta aca atg ggc act titc aac cte cte ttt cag

Phe Leu Phe Cys Asn Val Thr Met Gly Thr Phe Asn Leu Leu Phe Gla

595 - 600 605

tet cte ttg ttt cec cta 1ttt tft gcg tge cte gtt ttg geg geg tac
Ser Leu Leu Phe Pro Leu Phe Phe Ala Cys Leu Val Leu Ala Ala Tyr

610 | ‘ 615 620

tee tat gge atg ttg cge tte gee tec ctg ttg ccc gge cee geg cag
Ser Tyr Gly Met Leu Arg Phe Ala Ser Leu Leu Pro Gly Pro Ala Gln

625 630 635 640

8gg gag aag gga gag aag cgg gag aag cag caz taa
Gly Glu Lys Gly Glu Lys Arg Glu Lys Gln Gln

645 650

210> 4

211> 651

1776

1824

1872

1920

1956



(1) contacting a test sanple with a GPI synt hase
gene-deficient fungus that expresses the DNA

WOCHBYHBRWY to any one of clains 13 to 48 16, (B)T/AP003/014920

assaying. the gromh of that fungus, and, (3)
selecting a test conpound that inhibits the growth of
that fungus. 23. A nethod of, screening for a
conpound havi ng anti mal arad ,~ acgivity, which
conprises the steps of: (1) contacting a test sanple
<¥¢%h GPl synt hase gene-deficient fungus expressing
according to any one of clains 13 to 16, (2)

erm ni ng the anount of a GPl-anchored protein
Cﬂ%§n§géﬁﬁ UWoViveE fungal cell wall, and, (3)
selecting a test sanple that decreases the anmount of
the GPl-anchored protein transported to the cel
wal |, as determined in step (2). 24. A nmethod of
<AIEreehing for a conpound having antinal ari al
actjvity, which conprises the steps of: (1)
Metndtadiieimy Asre LBNA @ Vol diymgLéw TanyMen€yofPrel Phdssa 3
to 16 into a GPI synthase gene-deficient fungus and
1 expressing the protein encodeé@l by the DNA, (2)5
preparing the protein expressed in step (1),
Val Arg His Met Leu Asp Ala Pro Ser Phe Pro Phe Arg leu Gly Ser

20 - 25 - 30

Lys Ala Ala Ser Gly Glu Thr Phe Thr Tyr Gly Ala Thr Ala Arg Glu.

35 40 45

Asn Leu Gly Ser Tyr Ser Pro Ala His Asp Glu Leu Tyr Met Leu Glu

50 55 60

Leu Ala Lys Met Tyr Tyr Lys Ile Val Leu Thr Tyr Lys Lys Asp Val

65 70 : 75 80

Arg Lys Gly Gln Glu Glu Ser Tyr Asn Leu Val Val Gly Ser Phe Gly

85 90 95

Lys Glu Ala Lys Gly Glu Val Ser Leu Gln Arg Val Leu Ile Thr Asn

100 : 105 110

Asp Ala Val Tyr Leu Ser Tyr Gln Asp Val Gln Asn Glu Arg Gly Ile

P



(3) contacting the prepared protein with a test
|l e and a | abel ed conpound that has the activity

sa g
WOV HEYg to the protein, (4) detecting the RGEER285/014920

conmpound that binds to the protein, and, (5) :
selecting a test sanple that decreases the anmount of
| abel ed conpound that binds to the protein. 25. A
nmet hod of screening for aZBmpdufidl havi ng
~antimalarial activity, which conprises the steps of:
(1) injfpoducing into a 1-deficient fungus, (i) a
DNA encodi ng a protei ntthat has the actl ity of
conpl ementing the phenotype of a GAM1-deficient
yeast, wherein the DNA is a degenerate nutant of a

‘ odi a | arLa parasite GM1 protein that has
GW&&%&T&Q &t G:‘ﬁ U ﬁie Ser gPFal YDy Ay Lew)ley
ve h8r i nto which tgg degenerate_mnut ant of DNA has
be€f’i nserted, and éxpressing the préf@in encoded by
t he degenerate nutant DNA, (2) preparing the protein

expressed in step (1), (3) contacting the prepared
rotein with a test sanple, 49 (4) detecting
5%1 KP (A0 PYPICYs driit T8y Lyl ekt g Se1t bsn Asorfraudsh deat
ecreases the level of GIlcN-(acyl)Pl. WO 2004/ 048567
/ JP2003/ 014920 - 1565 160

Met Lys Ser Ala Ser Asp His Ser Lys Pro Met Val Val Ser Thr Tyr

165 170 ) ; 175

His Ile Tyr Met Leu Leu Leu Val Phe Ser Leu Cys Thr Tyr Val Glu

180 185 190

Lys Ser Leu Leu Leu Glu Phe Pro Ala Leu Lys Lys Cyvs Gln Val Phe

195 200 205

Leu Thr_Leu Cys Leu Val Tyr Cys Pro Ile Ile Ser Tyr Leu Phe Phe

210 215 ' 290

Phe Tyr Ser His Val Ser Leu Leu Gly Val Leu Leu Val Tyr Val Phe

225 230 23b 240

Phe Cys Gly Leu Phe Arg Gly Val Ser Cys Arg Arg Gly Gly Gln His

245 250 255



.1/161 SEQUENCE LI STING <110> Eisai Co., Ltd. <120>

Met hods of screening for
wWhrwdpshesi s of
E1l- AO210P
<160> 55 <170> Patentln version 3.1

GPI
<150> US 60/ 428,589 <151> 2002-
<210> 1 <211>

conpounds t hat
in malaria parasites <13@ET/IP2003/014920

inhibit the

11-22.

2625 <212> DNA <213> Pl asnodi um fal ci parum <220>

<221> CDS <222> (1)..
PCT/ JP2003/ 014920 2/161
a_ctt gcg tat ctt tt

at
Met Gly Glu GIn Thr Gly

Gly Asn Pro

275

-Val His Met

290

Ala Val Asp

305

Phe Gly Asn

260

Gln Gly Asp

Arg Leu Ala

Phe Tyr Phe
310

Thr Leu Met

325

Gln His Thr

265

Asp Thr Gln

280

Asn Leu Cys

295

Phe Pro Arg

Asp Leu Gly

Ser Ala Tyr Ser Leu Asn Ser Lys Lys

Gly His Leu

355

Ala Arg Tyr

370

Glu Tyr Gly

385

340

Ile Asp Trp

Ile Ala Val

Met His Trp

390

345

Lys His Phe

360

Lys Leu Phe

375

Asn Phe Phe

ata t

(2629  3¥223> WD 2004/ 048567
<400> 1 atg age aac atg aat

t ccc ttt aac 48

ly Asp Trp His
Glu Glu Arg Arge
285

Ile Thr Tyr Ile

300

Gln Phe Ser Lys

315

Val Gly Gly Cys

330

Leu His Ser Ala

Ile Leu Phe Phe
365

Asn Tyr Asn Tyr

380

Leu Thr Leu Phe

395

Thr Ile Arg

270

Lys Cys Leu

Cys Ile Phe

Ser Phe Phe

320

Ile Thr Ser

335

Asn Arg Lys

350

Leu Gly Ile

Ser Leu Thr

Phe Thr Leun

400

[



Met Ser Asn Met Asn Ile Leu Ala Tyr Leu Leu Ile Cys
Pro Phe Asn 1 5 10 15 tta ata tat ata ttt gac ctt
WOAE547at ata cct gag tta aat aaa 96 Leu || RCTI§R2003/014920

Ile Phe Asp Leu Pro Ser Tyr Ile Pro Qu Leu Asn Lys
f.. 20 25 30 aag ctg gag aat gac gag gtg ttt ata tat
gga aaa gaa ata aga aag 144 Lys Leu Qu Asn Asp Qu
Val Phe tle Tyr Ay Lys Gu71¥d Ah Lys 35 40 45 aat
gaa tct gca tat tct tta cat tat gaa aaa tat tta tat
gaa tta 192 Asn GQu Ser Ala Tyr Ser Leu H's Tyr Gu

Lys Tyr Leu Tyr G u Leu 50 55 60 tea aga aga tat tat
gag etc g 240 Ser

at atta aa tat aa
L i G0 AR 6 Lo oo bt aeUiee By VAdrtsy dreiTir
Leu Ay 65 70, /5 80 gtt aat caa gaa aaa gaa tat aat
tta ata ata aga gag ata g#10288 Vval Asn GEB5Q u
Lys GQu Tyr Asn Leu Ile Ile Ser Arg Au Ile Asp 85 90
aaa aaa aaa aad aaa caa aaa aat agt aca caa gga’
P@;%% qi aat aat 336_WD 2004/ 048567 PCT/ JP2003/ 014920
§ YepsSexy&ypyiall Lgu | hle €y LeysTyashliSdie THe T Teby

A u Tyr Asn Asn
420 425 . 430

Arg Leu Asp Ile Thr Ser Tyr Leu Val Val Asp Glu Ala Glu Arg Ser

435 440 445

Gly Phe Phe Ser Gln Asn Arg Glu Gly Leu Met Asn Val Tle Gly Ser

450 455 | 460

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

465 470 475 480

Pro Asp Glu Gly Gln Gln Trp Glu Arg Gly Lyé Ala Ala Arg Arg Pro

485 490 495

Asp Glu Ala Ala Arg Thr Pro Gly Glu Gly His Gly Gln Arg Ser Pro

500 505 510

Val Arg Leu Thr Leu Lys Leu Leu Ala Leu Ser Leu Leu Phe His Leu

515 520 ' 525

Leu His Leu Leu Leu Asn Tyr Tyr Arg Asn Tyr Ser Val Arg Ile Leu



100 105 110 gat gat gat aat aat tgg aaa tta ttc caa
ata tat gag aag gaa gaa 384 Asp Asp Asp Asn Asn Trp
WO e4{idesoPhe. A n Ile Tyr Au Lys AQu Qu 115 12@TLRF003/014920
- CCC aga tea tac gaa tta ata cgt gtt gag att tao aaa
aaa gat att 432 Pro Arg Ser Tyr GQu Leu Ile Arg Val
GQu lle Tyr Lys Lys Asp Ile 130 135 140 ctt tta att
tat aaa eat gaa aaa acc @Ry Jepdga ata aaa ttt ata
480 Leu Leu Ile Tyr Lys Asn Qu Lys Thr Lys Ser Ser
Ile Lys Phe Ile 145 150 155 160 ata aag aaa aga aaa
ga?3ite aaa eat tatddc tea tta tgt 4t caa 528 Ile
Lys Lys Arg Lys Asp Ile Lys Asn Tyr Phe Ser Leu Cys
Tyr Gn 165 170 175 aat tgt ata aat aaa tta gat aaa
eat gat tat aat att tta aaa agt 576 Asn Cys Ile Asn
CybyAsn dda Asyp Tyrs TAsrCvas Balryia1ASer 1See Vadu Sky d.eBePhel 80a
185 190 aca ata eat eat agt aaa gaa aat ata att aat
b48gt get tat atedBAt 624 Thr |1 e585n Asn Ser Lys Ghm
Asn Ile Ile Asn Ser Ala Tyr Ile Tyr 195 200 205 WO
2004/ 048567 PCT/ JP2003/ 014920 4/161. atg tat ata ata
ttt ttc ttt tta tgt ata tat gta gaa aaa aat tta 672
Ala Ala Leu Ser Tyr Leu Val Glu Lys Val Leu Leu Arg Glu Lys Thr

565 570 575

Thr Thr Ile Pro Val Leu Gln Gln Met Asn Arg His Sef Leu Ala Val

080 : 585 590

Phe Leu Phe Cys Asn Val Thr Met Gly Thr Phe Asn Leu Leu Phe Gln

595 . 600 ' 605

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

610 615 620

Ser Tyr Gly Met Leu Arg Phe Ala Ser Leu Leu Pro Gly Pro Ala Gln

625 : 630 ' 635 640
Gly Glu Lys Gly Glu Lys Arg Glu Lys Gln Gln

645 650

210> 5

211> 2625

T,



Met Tyr lle Ile Phe Phe Phe Leu Cys lle Tyrrval Au
k{S Asn_Leu 210 215 220 ttt tta tac ttt cot ata tta
Wi

ﬁ%ﬁagag tat gaa ata eta aca aca 720 Phe LRGI/IBEA03/014920

Phe Pro Ile Leu Lou Gn Lys Tyr Qu Ile Lou Thr Thr
CG? 225 230 235 240 tta ttt att tta ttt att cct eta
att ctt ttt gtt ttt ttt tat ttt 768 Leu Phe Ile Leu
Phe Ile Pro Leu Ile Leu PEe9VAIl BHe Phe Tyr Phe 245
250 255 tat ttt act ata ate aag ttg ata tgt tct tgt
<??£>ngAtta,tat gta 816 Tyr Phe Thr Ile Ile Lys Leu

e Cys Ser Cys Leu Val Leu Tyr Val 260 265 270 aca
AR

g

caa. tia.att tat tat act caa ggt atg cct ata tat
a gglétjgtéﬁlaalThr Phe G n Leu Ile Tyr Tyr Thr G n Qy

Met Pro Ile Tyr
aaa cat aaa gaa aaa gaa gaa
Ile Leu Lys Hi s Lys
A u Lys 290 295 300 gaa

at gaa aaa

Ser

<%f%

Met Au 275

280 285 cat age ata ttg

att tgt gat gaa aaa 912

Qu Lys Au Qu lle Cys

gaa gaa

960 WO

gaa att tgt gat gaa aaa

gaa att_tgt )
<%§4/%%Bﬁ@%ﬂ%ﬁ%@?@l%@@eqwﬂr@l Gudulle Qys
Asp Qu Lys Gu Qu lle Cys Asp Qu Lys Gu Qu

<400> 5

atgagfaaca
ticgacetge
atctacggta
ctatacgaat
glcaaccaag
aagcagaaga
ttccagattt
aagaaggaca
atcaagaagc

aagctggaca

tgaapatcct
ctagctacat
aggagatceg
fgtcacgaag
agaaggaata
atagtaccea
acgagaagga
thtgttgat
gtaaggatat

agaatgatta

ggectaccetg

ccectgageta

taagaacgaa

atactiacgag

caacctgatt

geggtgaatac

agaacctagg

ctacaagaat

caagaattac

caacatcitg

ctgatctgte

aacaagaage

teegeatact
atcafcctga
atctccagag
aataacgacg
agctatgaat

gagaagacga

ttcteettgt

aagtctacea

cattcaacct
tggagaacga

ctctacacta

agtacaacaa .

agatcgataa

atgataacaa

tgatcagggt

agtecctetat

gttaccagaa

tcaacaattc

gatetacate

cgaagtcttic

dgagaagtac
ggagttggga
gaagaagaag
ttggaagtteg
agagatatac
caagttcatt
ctgtatcaat

caaggaaaac

60

120

180

300

360

420

480

540

600



305 310 315 320 att tgt gat gaa aaa gaa gaa att tgt

gat gaa aaa gaa gaa att tgt 1008

Ile Cys Asp Au Lys

WER4EHE6T |l e Cys Asp Gu Lys Gu Gu |le Cys 3FCBBR003/014920

335
att
Lys
‘aaa
aaa
Asp
aaa

Ile H's Asp Lys Lys Asp A u Ser

H s

‘gat gaa aaa gaa gaa att ctt gat aaa aaa aaa aaa
cat gaa aaa 1056 Asp Qu Lys Qu GQu lle Leu Asp
Lys Lys Lys Ile H's Gu Lys 340 345 350
att cat gat aaa aaa ggapgaa @t gat gaa aaa aaa

1104 Lys Lys Lys Ile H's Asp Lys Lys Gu Qu Ille
G u Lys Lys Lys 355 360 365 aaa att cat gat aaa

gac gaa agt cat gat aaa aat gaa gac ata 1152 Lys

aaa aaa

Asp Lys Asn G u

alsicha BYPalZBai38laasimtbat aidatcigidt teabtcrattaatitatacgte

gaa aat gat tta tgg tac age tea 1200 Thr Tyr

Pro Val

Gn Tyr Asn Ile GQu Asn Asp Leu Trp Tyr Ser Ser 385

390 395

400

aaa aat gta gat an aaa atg tat tea tot

gdgagaaic dgitciyatyaatgamat?4Bigckysaghsagelzadsp teheadisss
Met Tyr Ser Ser Ser Asn Lys Gy Gu du 405 410 415
WD 2004/ 048567 PCT/ JP2003/ 014920 6/161 tat att ata .
cag aat aca tta aaa cat ttt aga tta atg aat atg tagt

tfgd96atce tettecatcee attgatecta ttcgtattet tetattteta cttcacgatt

atcaagctga

cagggaatge

tgcgatgaga

atttgegatg

gaaatcettg

gaggaaatcg

aacgaggaca

aagaacgigeg

aacacgttga

gttgacttet

tttgeteatg

ctatttacat

aggaggaaat

agaaggaaga

ataagaagaa

'atgagaagaa

ttacgiatce

acatcaagat

aacatttcesg

acttcticec

cttagtccta

ggaacatagt

ctgtegatgaa

gatttgtgat

gaagatccac

gaagaagatt

agtccagtac

gtattecatec

attgatgaac

taaccatttc

tacgtgacit

attctcaage

aaggaagaga

gagaaggaag

gagaagaaga

catgacaaaa

aatatcgaga

ageaacaagg

atgtgtatea

tgecaagicet

thagttgat ctactatacg
acagggagaa ggaagagatt
tttgegatga gaaggaagag
aaatctgega tgagaaagaa
agaagatcca tgataagaaa
aggacgaaag tcatgataag
atgacctatg_gtattcatcc
gtgaagaata cattatceag
cgtacatttg tatcticget

actattacgg aaatacgttg

660

720

780

840

900

- 960

1020
1080
1140
1260
1260
1320

1380

ST



AT

Tyr

435
aca
Tyr
ata
ata
Tyr
t at

Bl e Gl Pist oot busibgr

eu Phe
t
c%cgta%g

e lle
Asn Met Cys

“&ftﬁ%ééﬂ%at
440 445
eta atg
Tyr Ay
ggt get
aaa aag
Ser G n

1440

G n Asn Thr
420 425 430

e Phe Al a Val

Asn Thr
tct ata age técl
Ile dy Ala Ser
GQu lle Lys Lys 465 470 475 480

ata aaa gag aag aaa aga ata att gaa tta aaa cat
s Lys Arg

Asp Phe Tyr
cat ttt tgt aaa tee tat tat tat gga aat
gat ata ggg 1392 His Phe Cys Lys Ser Tyr
Leu Met Asp Ile Ay 450 455 460
agtl §eh tat tct caa gaa
Ile Ser Ser Ser Ala

Gn Tyr Ay lle H's Trp Asn Phe Phe

Leu Lys His Phe Arg Leu Met
atg aca tat ata tgt ate ttt
ttt tat ttc ttt cca aat 1344 Met Thr Tyr

Phe Phe PrRCTEH003/014920

ttt aca

Ile lle

S eaeeeed aatcragmas
gga ata tct aga ttt att gga ata tat ett ttt 1536 Val
Leu Phe Ile Leu Ay Ile Ser Arg Phe Ile Ay Ile Tyr

QO 505 510 aat tat aat tat aat ata agt gaa
at B2E5E2F fFPaaHeatt 2 taseet ien apga tadoa Gassbiratt
PCT/JP2003/014920 7/ 161 Asn Tyr. Asn Tyr Asn lle Ser

515 520 525

ctgggaatta gcagatttat cggtatctac ctaticaact ataactacaa cattictgag

tatggaatice

tgttteatee

ttattcggaa

- cgtttaaact

ctttattigt

acgtecaata

aacecatacta

attaacaagt

aagaacaaat

aagaacctea

attggaacti

tcctcaagag

tegetattita

tettetette

teagtttete

tecctaagaa

attcgaatat

atgagcagga

tggatgagga

agaagaaaat

ctittcttacg ctatgtacaa'

gattcgttat
ctacttcgat
taacaaggag
actctfcaag
caagaaagat
caacaaccgt
caacacgaac
agagaagetg

caagtactat

atcttcctat
ctacataatt
ggtétattca
taccttacga
atgaataact
aaccaﬁaaga
aagtacatca
aagaaactca

ctattgtace

cct#tctgat
tcagtattat
acateccteet
gcattategg
agcagégtac
caatgtatte
tegteateeg

acaagcaaat

tagcaacatt

ctegateate

gaagaatgac

ttcegtgaac

gtatatcacg

gaagaalgga.

taataaccac

caataacaac

agaagctiaa gaataagaag

ttcagtatat catcaacatc

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



tta aca tta tgt act aca ttt ctt ata tct aat ata tgt
ttt att tta 1632 Leu Thr Leu Cys Thr Thr Phe Leu Ile

W@Eae04Ad#56f | e Cys Phe Ile Leu 530 535 540 tta asRCTHHRG03/014920

ata cgt tat att ttt ctt ttt agt ata ate tct ata att
1680 Leu Lys Arg Ile Arg Tyr Ile Phe Leu Phe Ser Ile
Ile Ser Ile Ile 545 550 555 560 <ctt ttt gaa ata gee
ata tac tat ttt gac tta cat2axaf 6dt ata tta 1728 Leu
Phe Qu Ile Ala Ile Tyr Tyr Phe Asp Leu H's Asn Tyr
Ile Leu 565 570 575 +tta aaa aat gat aga tta aat ttc
ttt tea tea aac aaa gaa ggc tta 1776 Leu Lys AsnAsp
Arg Leu Asn Phe Phe Ser Ser Asn Lys Qu Ay Leu 580
-t@§8€g$ﬁﬁ§ agtacighge é?FCQﬂﬁéabgﬁacﬁéPa%ﬂPtt%ﬁﬁca¢¥Ef gaceiitata
ttt tct ttc tea tta 1824 Phe Asn lle Ile Ay Ser Val
Asn Leu Tyr Leu Phe Ser Phe Ser Leu 595 600 605 ttt
aaa tat tta aca aaa caa agg aca tac ata aca ace tcg
tigheceficc tBrzaiphe ceybaatyie llagaTgradty sc@tateen tThictEyet
Ile Thr Thr Ser Asn Ile 610 615 620 WO 2004/ 048567
PCT/ JP20031014920 8/ 161 cca aaa aat aaa aag gat atg
aat aat tet atg tat tea aag sac ggt 1920 Pro Lys Asn
azltgsadard AcgicibtciAgptitsgaSerctigegtdat SetccliysgcAantcgite

tecetggagg acatcectact cogttataag aaatacaaga tcaatatega tattactgtg
ctagataaga ttaacaagaa caccttaatc gtgttcetgt ttagtaatat cctagtggga
atgttcaaca tcctgtteca aactttgete ctaccactga tattegttat coctattcta
gtattctaca gettctigat cctgetgttic accaagtgit tgecacctte tatccgacat
7 cctaagaaga agacgeatca cgaagagaag cagaagaaag agtga

210> B

211> 2010

<212> DNA

<213> Plasmodium falciparum

<400> 6

atgtgcacta caaaaaatga agacaataat azagtgsatt atctgtatct catttattat

2220
2280
2340
2400
2460
2520
2580

2625

60

R



625 630 635 640 aac cac aca aat age aat ata aat aat
agg aat cat aaa att gta att 1968 Asn H's Thr Asn Ser

n Asn Arg Asn His Lys Ile Val

Il e 645 650

I1e.
w@?@""ﬂggbﬁat aat cat ata aat aaa tat gaa caa JE{T/HZe03/014920
aca aat aag tat 2016 Arg Asn Asn His Ile Asn Lys Tyr
GQu dn Asp Asn Thr Asn Lys Tyr 660 665 670

aaa caa ata aat aat sat aag aat aaa ctt gat gaa-gaa
Ile Asn Lys G n3I3¢ Ash lAsn Asn Lys Asn Lys

Leu Asp Gu GQu GQu 675 680 685 |,S aaa tta aaa aaa

gaa 2064

Asn Lou

PR ol

Lys

a,.2aa, aaaa aat t
FHEU VS Rcp
690 695 700 aaa aaa att aaa tat tat ttg

att aat

8552040

tta tac ctt caa tat ata ata aat ata 2160 Lys Lys lle
Ile lle Asn Ile

"Gl

He=site Mottt ety

a@gfﬁc%ﬁﬁt

apatacaite

tat aat ata aaa tta att ata 2208 WD 2003/ 048567

PCT/ JP2003/ 014920 9/161 Tyr

Y Lys Leu lle lle
ctittagaag agaagacata ataaaaaaaa taaaagtaaa

ggéc%aéra%

aataataatg

tttacagata

aacgatggte

teatatgaaa

aaaaaagata

aatgataata

aaagaaaata

gataaattaa

gtatttacca

attttaaaaa

Tyr, ,Asn

ataaaaataa
tatatggtac
atagtaataa
agaataatit
aagaacatat
ataaagaaaa
aattaaaatt
ccgaatcatt
aatgecetaga

daaaaaaaaa

Ile

agaaagiaat

aaétagtaag

taaaaatagt

tagtaatgaa

atattctgaa

tgattgtgat

aaatgataag

tecatatgaat

aaattataaa

gCaanaaaaa

attgaaaaag
agtgacaaag
agtttaftta
aaatgtgett
aatattacte
aaggaacaat
gatgaatata
caaataattc
aatagatatt

atgtctatat

725 730

ataaaaatga
atatacaaaa
ttgateettt
tccaaaatgt
ctagtagﬁag
tagataaata
tttctiteas
atttaatiaa
ttgtactegaa

tticatatat

Lys Glu Gu Tyr Tyr Thr

735
agaaaaacaa

acaaaccaaa
gaataatatg
tgaaagfgat
cgataéatca
taataataat
taataaagat
ttttattgaa
taaazaatgt
aaaagaagag

tgtatcaatc

120

180

240

300

360

420

480

540

600

660

720

780

840



tea tct ttt att ttt tat tta tta cat ata att ctt aat
tta tat aaa 2256 Ser Ser

Phe Il e Phe Tyr
WO p@/4%86Teu Asn Leu Tyr Lys 740 745 750

Leu Leu Hi s
aat tPRII/IRYI03/014920

gtg cgt ata tta tgt aat gea aat tat att ttt tta ata

2304 Asn Tyr Ser Val

Arg Ile Leu Cys Asn Ala Asn Tyr

Ile Phe Leu Ile 755 760 765 aca tea ttg ggt ttg ttt
tct tgt gee ttg agt ttt t3a ttlasgha gat 2352 Thr Ser
Leu Gy Leu Phe Ser Cys Ala Leu Ser
Asp 770 775 780 ata tta tta aga tat aaa aaa tat aaa
at%ﬂéﬁtaﬁ% dpealgpdet atatadeactg atmegtﬂ =& tEakptite utakegtahgt

Lys Lys Tyr
795 800

Phe Ser

Lys Ile Asn Ile Asp Ile Thr Val

Leu Au

785 790

ttg gat aag ata aat aaa aat aca ttg ata gtt

ttt ctt ttc tcg aat 2448

tta cct
dn Thr

Val

aaaaataaac

atcaattiaa

gtaataaacc

actictatct

acgtetttea

accatccetg

tttictittt

attatttatt

tacctattat

tactcaaatg

2496

Ile Pro Ile Leu Val

aaaacccate
taategatat
tacattatgt
tgggtacett
ttggtagcat
tgaataatag
ttitgtettt
tatttftgaa
tcaétgggaa

aagaagtact

Il e Leu Val

Leu Asp Lys Ile Asn Lys Asn
acqinaapely tgtécagiiga Phia thoat tPhécSerapesh 308t GFhda 8B ccagamt
ctt gtg ggc atg ttc aat att eta ttt caa act tta-tta
Gy Met Phe Asn Ile Leu Phe

Lou Leu Leu Pro 820 825 830 WO 20041048567

tcFCEAIR2@034aDHA020at 1E0L1GE ¢godtggtata tattatdictcat acapet tadtyg
ttg gta ttt tat tct ttc tta ata ctg 2544 Leu Ile Phe

Phe Leu Ile Leu

Phe Tyr Ser

tgaatattat aaatatagag aaatcttatt

tttcttggea
atcagagaag
gttacagaat
ccttgtftpg
tacagttttg
tgttattgat
aaaaatatgt
aaaatggaac

tttaggaace

titctgatat

thcaaatat

ccattaggat

atattagaca

aatttigttg

tatitgagat

acccttttte

atactaaaac

atattatita

ttttagtact

tttatggaac

ttaaattaaa

aatgggattt

gatatacatc

tcgtaacage

ataaaaatat

taagagttga

ceatittaat

aattcgtatt
ttattttaac
cagtacttfa
taataattit
étttacaaat
actgetgget
acatgtiace
gtattcetita
tacaagttac

tittittegtac

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620 -



Pt

835 840 845 ctt ttt aca aaa tgc tta cca cct tcc ata

cgc cat cca aaa aaa aaa 2592 Leu Phe Thr Lys Cys Leu

r _Ser Ile Arg H's Pro Lys Lys Lys 850 855 860 =
wggg"@{%g’é?at gag gaa aag caa aaa aaa gaa tga 26X57IPE3/014920
Hs Hs Gu GQu Lys Gn Lys Lys Gu 865 870 <210> 2
(211> 874 <212> PRT <213> Pl asnodi um f al ci parum
<400> 2 Met Ser Asn Met Asn Ile Leu Ala Tyr Lou Leu
Ille Cys Pro Phe Asn 1 538451 6Ldu.1le Tyr Ile Phe

Leu Pro Ser Tyr Ile Pro Gu Leu Asn Lys 20 25 30

Asp
ce QAL G TR PRECHRE Bty PELS Y oEg6 St Fa AP ey
35 40 45 Asn Qu Ser Ala Tyr Ser Leu His Tyr Qu Lys
Tyr -

Leu Tyr Gu Leu 50 55 60

atataccttt fgtgtgttat ggagamaata atitigtaca cccetitteta tatittettt

attcaaccga attgtaataa atatattdagt aagggtttca agtttacaaa atatgaagtt

gggeaacatg aactgttaaa aaggtatccg actaacaget acttgttget agaaaagatt

| catfttttat tttttgataa aataaaattg,tttataaata ttttecttta ttttaaaaac

ctcgagtcaa tgtcatcata ttcatatata tttatttett tttgtitttg tettttaaaa

aaaaaatata tatatatata tataatataa

210>
211>
<2125

<213>

<400>

7
669
PRT

Plasmodium falciparum

7

Met Cys Thr Thr Lys Asn Glu Asp Asn Asn Lys Val Asn Tyr Leu Tyr

1

5 10 15

Leu Ile Tyr Tyr Asn Asn Ile Pro Ile Phe Lys Lys Lys Ser Gly Asn

20 25 30

1680

1740

1600

1860

1920

1930

2010



Ser Arg Arg Tyr Tyr Qu lle Ile Leu Lys Tyr Asn Lys
GQu Leu dy 65 70 75 80 Val Asn Gn Qu. Lys Gu Tyr

Wagopitoagssil e 1le Ser Arg Gu Ile Asp 85 90 95 HySIH2968/014920
Lys Lys Lys G n Lys Asn Ser Thr Gn Ay du Tyr Asn
Asn 100 105 110 Asp Asp Asp Asn Asn Trp Lys Lou Phe
A@nille Tyr Qu Lys Qu Gu 115 120 125 Pro Arg Ser
Tyr Gu Leu Ile Arg Val Buslta &yr Lys Lys Asp lle
130 135 140 Lou Leu Ile Tyr Lys Asn Qu Lys Thr Lys
Ser Ser Ile Lys Phe Ile 145 150 155 160 1Ile Lys Lys
Arg Lys Asp Ile Lys Asn Tyr Phe Ser Lou Cys Tyr Gn
165 170 175 WD 2004/ 048567 PCT/JP2003/014920 12/161

Glas floysnl [ke Ash AdpsLeePhaspld yeumr Asp VEYrLyshys | By
Leu Lys Ser 180 185 190 Thr Ile Asn Asn Ser Lys Gu
Asn 113 Ile Asn Ser A &0Tyr Ile Tyr 1954300 205 Met
Tyr Ile Il e Phe Phe Phe Leu Cys Ile Tyr Val G n Lys
Asn Leu 210 215 220

Val Tyr Asn Met Val His Asp His Val Asn Thr Leu Val Leu Glu Ala

50 55 60

Phe Arg Arg Glu Asp Ile Ile Lys Lys Ile Lys Val Lys Glu Lys Gln

65 70 T | 80

Asn Asn Asn Asp Lys Asn Lys Glu Ser Asn Ile Glu Lys Asp Lys Asn

85 90 ' 95

Glu GIn Thr Lys Phe Thr Asp Ile Tyr Asp Thr Asn Ser Lys Ser Asp

100 105 110

Lys Asp Ile Gln Lys Asn Asn Met Asn Asp Gly Asp Ser Asn Asn Lys

115 120 125

Asn Ser Ser Leu Phe Ile Asp Pro Phe Glu Ser Asp Ser Tyr Glu Lyé

130 ' 135 140

Asn Asn Phe Ser Asn Glu Lys Cys Ala Phe Gln Asn Val Asp Lys Ser

145 150 155 160

Lys Lys Asp Lys Glu His Ile Tyr Ser Glu Asp Ile Thr Pro Ser Ser



i
Ea

Phe Leu Tyr Phe Pro Ile Leu Leu G n Lys Tyr Gn e
Leu Thr Thr 225 230 235 240 Leu Phe Ile Leu Phe Ile

wd Rodfidsd;! € Leu Phe Val Phe Phe Tyr Phe 245 250.255
Tyr Mﬁ *r Tle Ile Lys Leu Ile Cys Ser Oys LekChi2003/014920

Leu Tyr Val 260 265 270 Thr Phe G n Leu Ile Tyr Tyr
Thr An Ay Met Pro Ile Tyr Met Qu 275 280 285 His
Ser Ile Lou Lys His Lys A_u_Lys (él Gu lle Cys Asp

G u Lys 290 295 300 du 7/{Ile &s Asp Au Lys GQu
GQu lle Cps Asp Au Lys Gu G u W 2004/ 048567

PCT/ JP2003/ 014820 13/161 305 340 315 320 lle %
Asp Qu Lys Qu Qu Ile Cys Asp Qu Lys Au du'lle
Cys 325 330 335 Asp Au Lys AQu Gu lle Leu Asp Lys
Lys Lys Lys Ile H's Qu Lys 340 345 350 r' Lys Lys

Sbiy Sshl &sdHasn ASR J‘r%? akys sg EWSGGZ%I A%ygs g Szé%t}/ %Ylgy@élr

Lys 355 360 365 Lys I
His Asp LyggAsn A u Asp ”f85

Gln Leu Asp Lys Tyr Asn Lys Asp Lys Glu Asn Lys Leu Lys Leu Asn

195 200 205

Asp Lys Asp Glu Tyr Ile Ser Phe Asn Phe Ile Glu Asp Lys Leu Thr

210 215 : 220

Glu Ser Phe His Met Asn Gln Tle Ile His Leu Ile Asn Lys Lys Cys

225 230 235 - 240

Val Phe Thr Lys Cys Leu Glu_Asn Tyr Lys Asn Arg Tyr Phe Val Leu

245 250 255

‘Lys Lys Glu Glu Ile Leu Lys Lfs Lys Lys Lys Gln Lys Lys Met Ser

260 265 . 270

Ile Phe Ser Tyr Ile Val Ser Ile Ile Leu Phe Phe Thr Tyr Ile Ile

275 280 285

Ser Leu Ile Asn Ser Cys Leu Tyr Tyr Ile Ile Cys Thr Pro Lys Leu

290 295 300



370 375 380 Thr Tyr Pro Val Gn Tyr Asn Ile Gu Asn
Asp Leu Trp Tyr Ser Ser 385 390 395 400 Lys Asn Val

- Wogp4thesctys Met Tyr Ser Ser Ser Asn Lys Gy GRCIEP2003/014920

405 410 415 Tyr Ile lle dn Asn Thr Leu Lys Hi s Phe
Arg Leu Met Asn Met Cys 420 425 430 Met Thr Tyr lle
Cys Ile Phe Ala Val Asp Phe Tyr Phe Phe Pro Asn 435
440 445 WD 2004/ 048567 PCE dP2Q08/1014920 14/161. Hi s
Phe Cys Lys Ser Tyr Tyr Tyr Gy Asn Thr Leu Met Asp
e A 450 455 460 1le Ay Ala Ser Ile Ser Ser Ser
Phe gemfrlushyr dlp IChey Spr dvisykyd gs Me56hy Tya7beut§dn e
Thr Tyr Ile Lys Qu Lys Lys Arg.lle Ile Gu Leu Lys
303 s 1le 485 490 #¥5 Val Leu Phe 3% Leu Ay Ile S0
Arg Phe Ile Gy Ile Tyr Leu Phe 500 505 510 Asn Tyr
Asn Tyr Asn Ile Ser Qu Tyr Ay Ile Hs Trp Asn Phe
Phe 515 520 525 Leu Thr Leu Cys Thr Thr Phe Leu Ile
Segehladhr| Peo Oys Pive Il¢ Pheebro Ser Glu Trp His Asn Ile Phe

325 330 335

Arg Ser Phe Met Lys Asn Lys GIn Asn Pro Ser Glu Tyr Tyr Lys Tyr

340 345 350

Arg Glu Ile Leu Leu Ile Arg Ile Ile Asn Leu Ile Ile Asp Ile Phe

355 o 360 385

Leu Gly Phe Leu Ile Phe Leu Leu Leu Tyr Phe Asn Val Ile Asn Len

370 375 380

His Tyr Ile Ser Glu Lys Ala Gln Ile Phe Tyr Gly Thr Ser Thr Leu

385 390 395 400

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

405 410 415

Asn Asn Asn Phe Thr Ser Phe lle Gly Ser Ile Len Val Ser Ile Leu

420 425 430

Asp Lys Trp Asp Leu Phe Thr Asn Thr Ile Pro Val Asn Asn Ser Thr

435 440 ‘445

L



. 5

530 535 540 Leu Lys Arg Ile Arg Tyr Ile Phe Leu Phe
Ser Ilelle Ser Ile Ile 545 550 555 560 Leu Phe GQu

e Tyr Tyr Phe Asp Leu His Asn Tyr Ile Leu
W BeAse e T Lys Asn Asp Arg Leu Asn Phe PRer/&Epo3/014920
Ser Asn Lys G u @y Leu 580 585 590 WD 2004/ 048567

PCT/ JP2003/ 014920 15/161 Phe Asn Ile Ile Ay Ser Val
Asn Leu Tyr Leu Phe Ser Phe _Ser Leu 595 600 605 Phe

Lys Tyr Leu Thr Lys G n A%27hd ¥y} 11e Thr Thr Ser
Asn Ile 610 615 620 Pro Lys Asn Lys Lys Asp Met Asn
Asn Ser Met Tyr Ser Lys Asn Ay 625 630 635 640 Asn
H s Thr Asn Ser Asn Ile Asn Asn A«g Asn Hi s Lys Ile

LR 00 SIS 0 BB 2

Lyssis@@ n |1 e Asn Asn Agn Lys Asn Lys % { Asp u Qu
Gu 675 680 685 Lys Leu Lys Lys Le ys Lys Leu Lys

Asn Lys Lys Lys Asn Leu Lys

Leu Ser Phe Val Ile Asp Tyr Leu Aré Phe Val Thr Ala His Val Thr

465 470 475 : 480

Ile Ile Tyr Leu Phe Leu Lys Lys Ile Cys Thr Leu Phe His Lys Asn

485 | 490 | 495

Met Tyr Ser Leu Tyr Leu Leu Phe Asn Gly Lys Lys:Trp Asn Tle Leu

500 | 505 | 510

Lys Leu Arg Val Asp Thr Asn Tyr Tyr Ser Asn Glu Glu Val Leu.Leu

b15 520. ' 525

Gly Thr Ile Leu Phe Thr Ile Leu Ile Phe Leu Tyr Pro Thr Ile Phe

530 535 ' 540

Val Leu Val Leu Val Phe Gly Leu Ile Tyr Leu Ile Ile Asn Arg Ilel

545 5560 9bb 560

Ile Tyr Leu Leu Cys Val Met Glu Lys Ile Ile Leu Tyr Thr Pro Phe

565 570 575

Tyr Ile Phe Phe Ile Gln Pro Asn Cys Asn Lys Tyr Ile Ser Lys Gly



690 695 700 Lys Lys Ile Lys Tyr Tyr Leu Leu Tyr Leu

dn

Tyr

Ilelle

Asn He 705 710 715 720 Tyr Lys GQu

WaE2004My836Tyr Thr 1le Tyr Tyr Asn |le Lys Lou | lmc1yir@ee3014920
WO 2004/ 048567 PCT/ JP2003/ 014920 16/161 725 730 735

Ser
Leu
Cys
Ser
du
Lys
Asp
Ser
Leu

Ser
Tyr
Asn
Leu
Asp
Ile
Lys
Asn
Phe

Phe 11l e

Phe Tyr Leu Leu His Ile Ile Leu Asn

Lys 740 745 750 Asn Tyr Ser Val Arg Ile Leu

Al a Asn
Gy Leu
770 775
ABBR | | e
Il e Asn
805 810
Adn Thr

Tyr 1le PhepglLey gle 755 760 765 Thr
Phe Ser Cys Ala Leu Ser Phe Ser Leu
780 Ile Leu Leu Arg Tyr Lys Lys Tyr
Asp Ile Thk8%al 785 790 7989800 Leu
Lys Asn Thr Leu Ile Val Phe Leu Phe
815 Ile Lou Val Gy Mt Phe Asn lle
Leu Leu Leu Pro 820 825 830 Leu Ile

Plighé.y¥athel Ter Pye Tire GleWaVablPibéu Tis Geu [Rneldelykl g
835 840 845 Leu Phe Thr Lys Cys Leu Pro Pro Ser
Ile Arfg@bHi s Pro Lys Ly$00ys 605

Leu

Tyr Pro Thr Asn Ser Tyi Leu Leu Leu Glu Lys Ile His Phe Leu Phe

610

615 620

Phe Asp Lys Ile Lys Leu Phe Ile Asn Ile Phe Leﬁ Tyr Phe Lys Asn

625

630 635 ' 640

Leu Glu Ser Met Ser Ser Tyr Ser Tyr Ile Phe Ile Ser Phe Cys Phe

645

650 655

Cys Leu Leu Lys Lys Lys Tyr Ile Tyr Ile Tyvr Ile Ile

210>
<211>
212>

<213>

<400>

8

1482

DNA

660

665

Plasmodium falciparum

8

atggggataa aaatiataat ttatatattt tttctategt gggegasatg ggigtetgeg 60



e

850 855 860 WO 2004/048367-PCT/JP2003/014920 17/16

1 Thr

11> 1956

WZ’%@‘E"%@ 1> CDS <222> (1).

gcg cat ttg aac etc etc gtc tac etc ate atg tgc ccc

ttc aat 48 Mt Ala His Leu Asn Leu Leu Val
He Met Cys Pro Phe Asn 1 5
ccc age tte cca té
Met Leu Asp Ala Pro Ser
Q@aa%%@aga%

aga gag

gat gcg
Arg H's

tégg¥t5§¥f

tat gga g
du Thr

gggaggtata

tatatgaata

accactaatt

aatattttat

caaatatttc

aatataaatt

caaattagaa

tataataatg

aattttttaa

caagaattac

gegatatagtt

ttecttttiat

g@ac%ggéipcg

el €94 &

Hs Hs Qu Qu Lys An Lys Lys Qu
<212> DNA <213> Pl asnodi um vi

(1956)

865 870

<223> <400P>CE’JP&%%3/014920

Tyr

Leu

10 15 gtg agg cac atg ctg

Rl edcts

tta.gga age 96 Val
Phe Pro Phe Arg Leu

aaactte

o e

Phe Thr Tyr Ay Ala Thr Al a Arg du

aaaaggaata tatagatagg ttttttttag

acaatgttat
ta?tgattgc
taatgatice
gagaatatga
tatatgagaa
gagtacttag
gaaataatga
aaattcaaga
ttatcaaaaa
tttatgatga

catettetaa

attattaagt

atataaatat

-atttgatcaa

attatttcct
tttaaatatt
acatagatat
gaaaaattta
atttaatatt
tttttataaa
tattctaaat

adggaaatgaa

acatcaagac
cttaaafétt
gettgtgatt
agtagtcata
gattataaaa
gatgctttita
tttectttata
attagttctt
tatatatteg
tttgtatéta

aatagttata

aagaattaag
attattttaa
tcggtgatac
gtaggéatat
ataaagaaac
ataataatgt
cacctanaaa
tgaccggaca
ctgaatttéa
taattatiga
agaaaaaaat

gtitatttte

& gy

aaaa§acaat
ttatagacat
tatggatéag
aagagaaggt
aaaaatagaa
acgtpatgaa
aaafagatta
tegiggtgte
tatatatata
tacgtgﬁcaa
taataatate

caglagttat

120

180

240

300

360

420

480

540

600

660

720

780

840



35 40 45 WD 2004/ 048561 PCT13P2003/014920 18/161 aac
ctg ggg agt tac tct ccc gca cat gac gag eta tac atg
Pro Al a Wicx/Aamsinii92e

- Wob@4@agpe192 Asn Leu Ay Ser Tyr Ser

du Leu
tat aaa
Ala Lys
Asp Val
aac ttg
Au u
ttesgcedsy
~etc ate
Leu G n
gtg tac
cadh®aa384
Asn G u

agg g9gg
Val Lys

ttheat they

ctt aac

aattcgteca

atacataaag

atatgttitgg

caaactetat

catatgtcta

tataatgtat

gtatattctt

tattatattg

210> 9

<211> 493

<212> - PRT

Thr Tyr

Met Leu Gu 50 55 60 tta gee aaa atg tac

Lys Lys
agg 43a00& gag gag gag agt tac

Phe Ay 85 90

Tyr

att gtg tta aca tat aag aag gat gtt 240 Leu
Met Tyr Tyr Lys Ile Val Leu

65 70 75 80

gtg gta gge tee ttt ggg 288 Arg Lys Ay dn
Ser Tyr Asn Leu Val Val dy Ser
trRasgbaanagdiagmgagtetiitée et taatabenaghbata

aca aat 336 Lys Qu Ala Lys Ay G u Val
Leu Ile Thr Asn 100 105 110 gat gee

Arg Val

Ser

ctg tcg tac cag gat gtg caa aac gaa cgt ggg
athapaflga MadatTysad eatSeteadyrecdBtotAgp Maltagbatt
Arg Ay Ile 115 120 125 caa gtt aag ata aaa
gaa ata tct tee tat tta gac etc eta 432 dn
Ile Lys Arg Ay -du Ile Ser
1230adcHral 46 tatfat DG coBiadcdl

tea gac gat tat aat tta 480

tittttttaca tgataaaaat attcttttet

atgatgtttc

ataatctate

atgaacazac

attttacaga

ataatatata

ticttatatt

tittttttac

tataatatat

taaatgtggt

gttatattat

ttattttttt

taatgtatat

attgetctet

agaaaaggct

caagataaac

cataiaaaaa

aataataatc

acacatgata

aatatatata

ttatttttta

aaaatgacatl

Ser Tyr

Leu Asp

digtatdi@at Bfctaagdttt

tcaattctaa

aaacacacaa

ataatgtaca

aacagaattt

tatataatat

atgtatatga

ttatgtegttc

aa

tttgttaatt

tcacaaatat

taaaazaatg

ctitttctaat

atataatata

tatatataat

tettettaca

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1482



WO 2004/ 038567 PCT/ JP2003/ 014920 19/161 Ser Trp Asp
Ser Cys Leu Tyr Lys Leu Asn Ser Asp Asp Tyr Asn Leu

%4%@@356355 160 atg aag age gea teg gat cat %@T/@%wmwzo

cca tg gtc age aca tac 528 Met Lys Ser

Asp H's Ser Lys Pro Met Val Val Ser Thr Tyr 165 170
175 <cac ata tac atg ctg ctg ctg gtg ttt tet ett tgc
act tac gtg gag 576 His IIe@?Er Met Leu Leu Lou Val
Phe Scr Leu Cys Thr Tyr V4I3 Gd0 185 190 aag age
etc ctg ctt gaa ttc ect gcg ttg aaa aag tgc caa gta

<ﬁf3t> Gﬂfgsm&yﬁl@%@é]ﬁlﬁggﬁ@gu Leu Gu Phe Pro Ala Leu Lys

200 205 eta ace eta tgt ttg
gtgtactgc ceg ata ate agt tac ctt ttt ttt 672 Leu
Thr Leu Cys Leu Val Tyr Cys Pro Ile Ile Ser Tyr Leu
<fdb§ R e 210 215 220 ttt tac tee cat gtg age eta ctt
ggg ¢ tta etc gtc tat gtg ttt 720 Phe Tyr Ser H's

BB AE Y3 S ggrette Pl B gtdh 06 b s 5@1&

120a agg ggg ggg cag cac 768 Ii’@e Cys Ay Leu Phg
GIy Val Ser gys Arg Arg GIy G'Y @n Hs 245 250 255

Trp Val Cys Gly Ser Val Asn Phe Thr Gly Phe Asp Asn Lys Asn Met

20 o 25 : 30

Ile Gly Lys His Val Glu Leu Glu Gly Arg Tyr Lys Lys Glu Tyr Ile

35 : 40 ‘ 45

Asp Arg Phe Phe Leu Glu Glu Leu Arg Lys His Asn Tyr Met Asn Asn

50 55 60

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

65 - 70 75 80

Thr Thr Asn Leu Leu Ile Ala Tyr Lys Tyr Leu Lys Tyr Phe Gly Asp

86 90 95

Thr Met Asp Lys Asn Ile Leu Leu Met Ile Pro Phe Asp Gln Ala Cys

100 105 110

Asp Cys Arg Asn Ile Arg Glu Gly Gln Ile Phe Arg Glu Tyr Glu Leu

115 120 125



WD 2004/.048567 PCT/ JP2003/014920 20/161 atg g9gg gag
caa aeg gge caa cac aeg gge gat tgg cac ace ate age
WoltyoMets7Ay Gu Gn Thr Ay Gn Hs Thr Gy ASEE/FI2003/014920
Hs Thr 11e Arg 260 265 270 gge aac cca caa ggt gat
gat acg caa gag gag aga cgc aag tgt ttg 864 Gy Asn
Pro An @y Asp Asp Thr Gn QQu Gu Arg Arg Lys Cps
Leu 275 280 285 gtc cat ajy a0y ®tja gee aac ctg tgc
ate ace tac ata tge ata ttc 912 Val Hs Met Arg Leu
Ala Asn Leu Cys Ile Thr Tyr Ile Cys Ile Phe 290 295
300 get gtg gae ttt tat ttt ttc cca agg caa ttt tec
aag tct ttt ttt 960 Al a Val Asp Phe Tyr Phe Phe Pro
PhArE;rCGSﬁrF&ee“ Bes AspsLSeGleignrPhes 306 G0 A34 Sl 1328sn et

ggt aac act ttg atg gat tta ggg gtg ggg ggg tge ate
ackéh ag 1008 Phe @36 Asn Thr Leu Meid0Asp Leu Ay Val

Gy Gy Cys Il é Thr Ser 325 330 335 age gag tat tat
eta aac agt aaa aag etc cat tct gag aac cgc aag 1056
Ser Ala Tyr Ser Leu Asn Ser Lys Lys Leu H's Ser Ala

TyAsElvAREn LUy B4 T345A3P0yr doga Aac AhaAs] Falatret g6 &ag
cat ttc att tta ttt ttc ctt gga ata 1104 WO
148004/ 048567 PCT/1$B2003/ 014920 155 160

Gln Ile Arg Arg Val Leu Arg His Arg Tyr Asp Ala Phe Thr Pro Lys

165 170 : 175

Lys Asn Arg Leu Tyr Asn Asn Gly Asn Asn Glu Lys Asn Leu Phe Leu

180 185 190

Tyr Met Thr Gly His Gly Gly Val Asn Phe Leu Lys Ile Gln Glu Phe
195 ' 200 205

Asn Ile Ile Ser Ser Ser Glu Phe Asn Ile Tyr Ile Gln Glu Leu Leu

210 215 : 220

Ile Lys Asn Phe Tyr Lys Tyr Ile Phe Val Ile Ile Asp Thr Cys Gln

225 230 235 240

Gly Tyr Ser Phe Tyr Asp Asp Ile Leu Asn Phe Val Tyr Lys Lys Lys

245 250 255

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



T

21/161 Gly H's Leu IIe Asp Trp Lys H's Phe Ile Leu
Phe Phe Leu Ay Ile 355 360 365 get aga tac att gea

“gi;g,o%@ﬁghp;t ttc aat tat aat tac agc tta act 115

e Ala Val Lys Leu Phe Asn Tyr Asn Ty]&‘nglr’zmsmu)zo

Leu Thr 370 375 380 gag tat ggg atg cac tgg aat ttt
ttt ett act etc ttt ttt act etc 1200 - Gu Tyr Ay Mt

H's Trp Asn Phe Phe Leu Th (?L;:]e%wi Phe Thr Leu 385
390 395 400 eta act tgt a a etc tgc ttg ata
aga ggg gtt aaa cgc ace 1248 Leu Thr Cps Asn Ala Leu

Leu Cys Lex0lle Arg Gy Valagkys Arg Thr 4055440 415
ttt cac ctg agc tgc gtc etc ate tgt ttg tat gaa att
ata att tgg 1296 Phe Hi s Leu Ser Cys Val Leu Ile Cys
Leu Tyr Gu lle Ile Ile Trp 420 425 430 cgc ctg gac

Tat tSeaChed@Phe tSHr E&@A S@-OT g
1344 A?g Lgu isp Ile Thjlgtt gg?%%ﬁﬁ%eﬁggaﬁﬁgaﬁg%s %gu

Ala G arArg Ser 435 440-445 gge ttt ttt cag aac
aga gag gge ctt atg aac gtc ate ggg tec 92 dy Phe
Phe Ser @ n Asn Arg Qu Ay Leu Met Asn Val Ile Qy
Ser 450 455 460 WD 2004/ 0485&7 PCT/ JP2003/ 014920

Phe Thr Tyr His Phe Phe Asn Tyr Leu Gln Cln Ile His Lys Ile Tyr

290 295 . 300 .

Glu Lys Glu Pro Ser Lys Asn Ile Lys Ala Phe Ser Leu Tyr Asn Ile

305 310 315 N 320

Leu Asn Tyr Leu Lys Thr Gln His Ile Met Ser Glu Pro Thr Thr Asn

325 330 - 335

Asn Ser Lys Phe Asn Ser Ser Ile Phe Leu His Asp Lys Asn Ile Leu

340 345 350

Phe Phe Asn Ser Asn Leu Leu Ile Ile His Lys Asp Asp Val Ser Ile

355 360 365

Ile Tyr Gln Asp Lys GIn Thr His Asn His Lys Tyr Ile Cys Leu Asp

370 375 3820

Asn Leu Ser Lys Cys Gly His Ile Lys Asn Asn Val His Lys Lys Met

385 390 395 400



22/ 161 gtc aat ttg tac etc ttt tog ttt tog ota tgg .
aat ggc.tat gtg ttt 1440 Val Asn Leu Tyr Leu Phe Ser

wd Mpfse-ed Trp Asn Gy Tyr Val Phe 465 470 4perABHhosn14920
-~ COg gat 'gag ggg cag cag tgg gag cga gga aag gcg gcg

ega aga cog 1488 Pro Asp u dy Gn d@n Trp Qu Arg

Gy Lys Ala Ala Arg Arg Pro 485 490 495 gat gag gcg:

gcg cga aog cog ggg gag Qp$ﬁpqp gJgCc cag ego tee cot
1536 Asp Gu Ala Ala Arg rody Gu dy Hs Ay
Gn Arg Ser Pro 500 505 510 gtc ego etc ace ctg aag

GlatThrCLéu 998 GlgGledhet CeelertTye aac ABhdAdb84n (Mal A& g
Leu Thr Leu Lys Leu Leu Ala Lou Ser Leu Leu Phe Hi s
Leu 515 520 &5 ctg cac ctg 419 ttg aat tac tagscga
aat tac agt gtg ego ate ctt 1632 Leu Hi s Leu Leu Leu
Asn Tyr Tyr Arg Asn Tyr Ser Val Arg Ile Leu 530 535
540 tgc aac gcg aac tac ata tgt gtt gtc too too gtg

Ph@qiheeS& 0GR HGONdPIRy L34S PAS MTHA @s Tyke bhe 1QysaMal
Val Ser Ser Val Ser Lou Phe Ala 5 50 555 560 get

gee ctg agg tac etc gta gggsaag gta etc etggggo gag
aag ace 1728 WD 2004/ 048567 PCT/JP2003/014920 23/161

Asp Ile Tyr Asn Ile Tyr Asn Ile Tyr Asn Val Tyr Asn Ile Tyr Asn

435 440 445

Val Tyr Asn Ile Tyr Asn Val Tyr Asp Ile Tyr Asn‘Val Tyr Ser Phe

450 455 460

Leu Ile Leu Leu Leu Ser Leu Phe Phe Ile Met Cys Ser Leu Leu Thr

465 . 470 ‘ 475 480

Tyr Tyr Ile Val Phe Phe Thr Glu Lys Ala Lys Met Thr

485 490

<210> 10
<211> 1494
<{212> DNA

<{213> Plasmodium falciparum

<400> 10

atggaaagtz cagitagega atgeaatata tacaaasagg aaazagataa aaatataatti 60

e,
AN



Ala Al a

. QG u Lys Thr
' At.g-.aac
ViR

585
aac
Met

etc
gcg
Leu
ttg

580
tte
Thr
tct
geg
Cys

atg

d28caiebadyHaa

Ser Tyr Leu Val

565 570 575

Leu

Leu
590
etc
Ay
ttg
tac
Val

cge

Thr
ttt ccc cta t
1872 Ser

Gy Pro Ala A n 625 630
aag egg gag aag cag caa taa 1956 dy Gu Lys Ay Qu

Lys Arg Gu Lys A n G n 645 650

G u Lys Val !
ace ace ate eca gtt ttg caa

egg cac tee ctg gea gtg 1776 Thr Thr ||
Gn dn Mt Asn Arg His Ser Leu AFETARO

ttc etc ttt tgc aac gta aca atg ggc act
etc ttt cag 1824 Phe Leu Phe Cys Asn Val

Phe Asn L u7tL/tetLi

he

dg.

Leu Leu Arg

G n 595 600 605
tgc etc gtt ttg

Leu Lou Phe Pro Leu Phe Phe Ala
Leu Ala Ala Tyr 610 615 620 tee tat gge
tte gee tee ctg ttg ccc gge ccc gcg cag

b,

Qté%%%t%f%uﬁé§?%§§é€%

gag aag

<210> 4 <211> 651 WO

| gga%@éééa%BQQHEtBQEZtJ%%%%EQQ%%éQ%Q%aaéﬁﬁk%6té%t§§§ﬁ%2 ggg&ttcaag

gttatagttig

attaaggttt

atagggactt

gegtcaccagg

ataaaaacta

gtasacaaat

acgaatagag

ggaaatgccee

agaataaats

aaggtaatac

ggfcctaaaa

taacaaattt taataataat
attattigee cttpcag;ct
taccactatg tagaaatata
ctacgtcage attagcetcat
tttét;caga fcactcétta

tatigaaata ttgtataaac

aaaatttapgt

ttgatactac

ttattgttat

cattagtatg

gattgttatt

tttgagaaca

agaatttgtt

aagtaggtia

tcaaaaatat

agaagaaatg

aggcatggta

tﬁtttagatg

ttatataggg

caattcatte

tacagttttt

gatgttgatc

gaaagtaatc’

ccttgtatta

acatatagaa

taagatggaf gggtaatggt
tagtgagtit tccaaatati
aaaaagtcga catagtacat
ttcatgecaa aaccttagga
dégacaaagg atgcafacat
attctatétg tgttteceat
ca#ataaaac gtcagttata
gtaaaagacc aaagtttcca

aaggtataga tttgatagtt

ccattcataa aatitattat agggggagaa

agagaaaégt

atcacttaca taattetgtt

e .
03/014920

120
180
240
300
360
420
480
540
600
660
720
780

840



<213> Pl asnodi um vi vax
Leu Ile Met Cys Pro Phe Asn
Met Leu Asp Ala Pro Ser Phe PRETRIPE003/014920
20 25 30 Lys Ala Ala Ser Ay @u Thr

Ala Thr Ala Arg Gu
Pro Ala H's Asp A u Leu Tyr

Leu Leu

WQ300404356Ar g Hi s

Arg Leu
Phe Thr
Ay Ser
Au 50
Val Leu
Gy d@n

I
stk

Val Tyr
Ay Ser
Tyr Gy
Tyr Ser
55 60 t
Thr Tyr
Gu Qu

e

<400> 4 Met Ala H's Leu Asn

1510

35 40 45 Asn Leu
Met Leu

Leu A8 KyE OBt Tyr Tyr Lys He

Lys Lys Asp Val
: Ser Tyr Asn Leu Val
dy 8590 95 Lys Qu Ala Lys Gy du Val
Leu Iére Thr Asn
HanBpraFare

8

105 110  Asp Al a Val
ARIPaaty Wtyaegape) feehpptata

65 70 75 80 Arg Lys

Val Gy Ser Phe
Ser Leu @ n

Tyr

2004/ 048567 PCT/JP2003/ 014920 25/161 115 120 125

G n Val

Lys Ile Lys Arg Ay Gu Ile Ser

, Lou Leu
tﬁé%ggaé%a catctttaac agaagcttit tgtatagecca

ggtttgettie
atgatiitag
éttgtacaaa
tatgtaaata
atttataatc
cataatacat
ccaagettgt
ttEtittttt
acgaaaataa

210> 11

<211> 497

tcatatctac
ctaaaccaaa
aggtggacte
tatatatata
taaccaaaat
atattatgaa
ttaatagaat
ttttagacaa

aaatgaaaaa

ggatgtagat

tcatatcgaa

aaatttatic

tatatatata

gtactettgg

tattgaaaag

aagaaaaata

aatatigaag

taagagtitt

ggaatatecig
ttatgtaaag
cacgaaaggg
tatatatata
gaaaaégtag
gtgtatatga
tacgaaatta
aggtegttag

aaaatgtcga

Ser Tyr Lou

taattgaage agectagttgt
aagtttﬁacc acacgatatg
cagtcgataa agcattaaas
taaacaﬁgag titattaaca
taatatatat gaataattit
cggaaaagac gegtaasatca
acgtattaaa ttatgcaaat
atacacctat tcatgtitee
ctttecicat tittatpatg

tatataccac ataa

900

960

. 1020

1080
1140
1200
1260
1320
1380
1440

1494

oy



130 135 140 Ser Trp Asp Ser Cys Leu Tyr Lys Lou Asn
Ser Asp Asp Tyr Asn Lou 145 150 155 160 Met Lys Ser

wOl80386sAsp Hi's Ser Lys Pro Met Val Val Ser Tr YIS §
PRETEEIIE Ths Tl e Tyr Met Leu Lou Lou Val gﬁ@%’é?‘”’"“”“

Leu Cys Thr Tyr Val Gdu 180 185 190 Lys Ser Lou Lou
Lou Au Phe Pro Ala Leu Lys Lys Cys dn Val Phe 195

200 205 Lou Thr Lou Cys | . Tyr Cys Pro lle lle
Ser Tyr Leu Phe Phe 210 Z%%Jﬁ/galihe Tyr Ser H's Val

Ser Lou Leu Gy Val Leu Lou Val Tyr Val Phe 225 230
<23> %0 Phe Cys Ay Lou Phe Arg Ay Val Ser Cys Arg
Arg Ay Ay @n Hs 245 250 255 WD 2004/ 048567

<RET/ PR2oRH:0d 41 20pardf/ 161 Mt Gy Gu dn Thr Gy
Gn Hs Thr Gy Asp Trp H's Thr Ile Arg 260 265 270

Ay Asn Pro @n Ay Asp Asp Thr An GQu GQu Arg Arg
Lys Cys Leu 275 280 285 Val His Met Arg Leu Ala Asn.

<dogp @ys Ile Thr Tyr Ile Cys Ile Phe

Met Glu Ser Ala Val Ser Glu Cys Asn Ile Tyr Lys Lys Glu Lys Asp

r 5 I ( 15

Lys Asn Ile Ile Tyr Lys Gln Glu Arg Lys Cys Cys Ile Cys Met Val

20 : 25 ' 30

Ser Asp Phe Phe Tyr Pro Asn Leu Gly Gly Ile Glu Thr His Ile Phe

35 : 40 45

Glu Leu Ser Lys Asn Leu Ile Lys Lys Gly Phe Lys Val Ile Val Val

50 55 60

Thr Asn Phe Asn Asn Asn Arg His Gly Ile Arg Trp Met Gly Asn Gly

65 . 70 ' 75 80

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

85 : 90 95

Phe Pro Asn Ile Ile Gly Thr Leu Pro Leu Cys Arg Asn Ile Leu Tyr

100 105 110

Arg Glu Lys Val Asp Ile Val His Gly His Gln Ala Thr Ser Ala Leu



290 295 300 Ala Val Asp Phe Tyr Phe Phe Pro Arg @n
Ser_ Lys Ser Phe Phe 305 310 315 320 Phe @y Asn '
WQﬁ?"*@é%PGK/Et Asp Leu Gy Val Gy Gy Cys Ile THICKER003/014920
325 330 335 Ser Ala Tyr Ser Leu Asn Ser Lys Lys Leu
Hs Ser Ala Asn Arg Lys 340 345 350 Ay His Leu lle
Asp Trp Lys H's Phe Ile Leu Phe Phe Leu Ay Ile 355
360 365 Ala Arg Tyr Ile Bl@Xal6llys Leu Phe Asn Tyr
Asn Tyr Ser Lou Thr 370 375 380 du Tyr Gy Met His

"Trp AggSPhe Phe Lou Thr E_eru Phe Phe Thr .Leu 385 390
395 400°WD 2004/ 048567 BET/ JP2003/ 0149232527/ 161 Leu

Thr Cys Asn Ala Leu Leu Cys Leu Ile Arg Ay Val Lys
Thr 405 410 415 Phe His Leu Ser Cys Val Leu lle

u IIe [le_ Ille Trp 420 425 430 Arg Leu
A];&sé e G Loy Blodlodkvsvah: Asy @1, The oLy Tharige
Ser_ 435 440 445 Ay Phe Phe Ser A n Asn Arg Qu GIy
Lel3Qet Asn val 11eldty Ser 140

Tyr Thr Asp His Ser Leu Tyr Ser Phe Ser Asp Lys Gly Cys Ile His

145 150 155 160

Val Asn Lys Leu Leu Lys Tyr Cys Ile Asn Asp Val Asp His Ser Ile

165 170 ' 175

Cys Val Ser His Thr Asn Arg Glu Asn Leu Val Leu Arg Thr Glu Ser

180 185 190

Asn Pro Tyr Lys Thr Ser Val Ile Gly Asn Ala Leu Asp Thr Thr Lys

195 200 205

Phe Val Pro Cys Ile Ser Lys Arg Pro Lys Phe Pro Arg Jle Asn Ile

210 215 220

- Ile Val Ile Ser Arg Leu Thr Tyr Arg Lys Gly Ile Asp Leu Ile Val

225 230 235 240

Lys Val Ile Pro Leu Val Cys Gln Lys Tyr Pro Phe Ile Lys Phe Ile

245 250 285



450 455 460 Val Asn Leu Tyr Leu Phe Ser. Phe Ser Leu
Trp Asn Ay Tyr Val Phe 465 470 475 480 Pro Asp Qu

w&hbifdugseE N Trp Au Arg Gy Lys Ala Ala Arg ApPGg3140
485 490 495 Asp Gu Ala Ala Arg Thr Pro Gy é?h*@?%““”*”o
Hs Ay Gn Arg Ser Pro 500 505 510 Val Arg Leu Thr
Leu Lys Leu Lou Ala Leu Ser Leu Leu Phe His Leu 515

520 525 Lou Hs Leu Leu ggyﬁﬁgn ﬁyr Tyr Arg Asn Tyr
Ser Val Arg Ile Leu WO 2004 587X PCT/ JP2003/ 014920

28/ 161 530 535 540 Cys Asn Ala Asn Tyr Ile Cys Val

IMalG1$es] ySexu ik 15y 1Li:8 éﬁged\lL@u PP PR G100 40 Al
Ala Leu Ser Tyr Leu Val u Lys Val Leu Leu Arg %

Lys Thr 568570 575 Thr Thgslle Pro Val Lesr/d n G n
Met Asn Arg His Ser Leu Ala Val 580 585 590 Phe Leu
Phe Cys Asn Val Thr Met Ay Thr Phe Asn Leu Leu Phe
G@n 595 600 605 Ser Leu Leu Phe Pro Leu Phe Phe Al a

| LY Tykati sVeby 18Y ALASAL &a1YTal Leu Leu Gly Lys Val Lys Gln

275 280 285

Glu Asn Val Lys Asn Ile Leu Gln Thr Gly His Ile Phe Leu Asn Thr

290 295 300

Ser Leu Thr Glu Ala Phe Cys Ile Ala Ile Ile Glu Ala Ala Ser Cys

305 _ 310 31b 320

Gly Leu Leu Val Ile Ser Thr Asp Val Gly Gly Ile Ser Glu Val Leu

325 - 330 335

Pro His Asp Met Met Ile Leu Ala Lys Pro Asn His Ile Glu Leu Cys

340 345 350

Lys Ala Val Asp Lys Ala Leu Lys Ile Val Gln Lys Val Asp Ser Asn

355 | 360 365

Leu Phe His Glu Arg Val Asn Met Ser Leu Leu Thr Tyr Val Asn Ile

370 375 380

Tyr Ile Tyr Ile Tyr Ile Tyr Ile Tyr Ile Ile Tyr Met Asn Asn Phe

385 390 395 ' 400



610 615 620 Ser Tyr Ay Mt Leu Arg Phe Ala Ser Leu
Leu Pro Ay Pro Ala @n 625 630 635 640 dy du Lys
W@Epep4E#3361ys Arg Au Lys A n dn 645 650
<211> 2625 WD 2004/ 048567 PCT/ JP2003/ 014920 2 9/1 6
1 <212> DNA <213> Artificial <220> <223> an
artificially synthesized sequence <400> 5 atgagtaaca
t gaacat cct ggcctacctg ctgatzigtcsgatt caacct
gatctacatc 60 ttcgacctgc ctagctacat ccctgagcta
aacaagaagc tggagaacga cgaagtcttc 120 atctacggta
aggagat ccg taagaacgaa tccgcatact ctctacacta
cg@g}?\agt ac 180 _ctatacgaat tgtcacgaag atactacgag
158 L8 dendeagimdaaciiet dgafagdgn Paolygieaadeadiy Lys
agaaggaat a caacctgatt atctccagag agatcgataa
gaagaagaag 38@ aagcagaaga at &l accca gggt gaat 415
aat aacgacg atgataacaa ttggaagttg 360 ttccagattt
acgagaagga agaacctagg agct at gaat tgatcagggt
agagat at ac 420 aagaaggaca ttctgttgat ctacaagaat
Thyalplagae dieraljic dsut Brr Saadilechet A48011e Glu Lys Val Tyr

420 425 430

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

435 440 445

Lys Ile Tyr Glu Ile Asn Thr Pro Ile His Val Ser Phe Phe Phe Phe

450 45b 460

Leu Asp Lys Ile Leu Lys Arg Ser Leu Ala Phe Leu Ile Phe Met Met

465 470 475 480

Thr Lys Ile Lys Met Lys Asn Lys Ser Phe Lys Met Ser Ile Tyr Thr

485 490 | 495

Thr

210> 12
<211> 2361
<212> DNA

<213> Plasmodium falciparum

<21 0PCT/IP2003/014920

£
el



at caagaagc gtaaggatat caagaattac ttctcctggt
gttaccagaa ctgtatcaat 540 aagctggaca agaatgatta
caacatcttg aagtctacca tcaacaattc caaggaaaac 600 WO

W30/ d%8567 PCT/ JP2003/ 014920 30/ 161.
ctgcatacat ttacatgtac attatettet tcttcctgtg
catatacgtc 660 gagaagaacc tgttcttgta cttcccaata
ttgcttcaga agtatgagat tetcactacg 720 ttgttcatcc
tcttcatccc attgatccta ttc§tarfdtbtictatttcta
cttcacgatt 780 atcaagctga tttgctcatg cttgatccta
tacgtgactt tccagttgat ctactatacg 840 cagggaatgc
ctatttacat ggaacatagt attctcaagc acaaggagaa

< agagatt 900 tgcgatgaga aggaggaaat ctgtgatgaa

_%gggaggaga tttgegat ga gaaggaagag 960 atttgcgatg

M AbeT0301C Gaaat COBE (AP AqLRPigHaRRR cotizattca

gagaagaaga agaagatcca tgataagaaa 1080 gaggaaatcg
at gagaagaa gaagaagatt. cat gacaaaaaggacgaaag teat gataag
1140, aac ag%aca ttacgtatcc agtccagtac aatatcgaga
a%ﬁaéa%ﬁﬂaﬂigtgg& et aptrtUitd assabalEdgt g eattaidaightetaaca
gtattcatcc agcaacaagg gtgaagaata cattatccag 1260
aacacgttga aacatttccg attgatgaac atgtgtatga
cgtacatttg tatcttcgct 1320 gttgacttct acttcttccc
tqa%&*é‘&?&t@t ngatt@é%fgttéétca@ét:btatag@aytaaaamgtﬁgtglgwt\&t‘gga
2004/ 048567 PCT/ JP2003/ 014920 31/161 atggacattg
gaatcggtgc atccatttct tccagtgeat actcgcagga
gat caagaag 1440 ttcacgtaca ttaaggagaa gaaacgaatt
tadigegeajet tetcadeadaattggsagrt titgtatdgcibOagat gggagitactcct
gcagatttat cggtatctac ctattcaact ataactacaa
catttctgag 1560 _ -

 tttatttatt

gtattataca

tataaattat

aatataaaac

aacaataata

acaaatgaca

tccatatgta

tttttateac

atgtattatt

ticctaaatt

tgatatatipg

gtaatgagaa

ataacaataa

ttatttetac

ggacatecte

aaaattatta

ttiatittta

atgtcatget

gtatgtigaa

agatgaaaat

taataétaat

aattctategt

geattectit

ccccetigaaa

aaacttatia

atatgtgeig

ttgtataaig

aatggaaata

tattattate

tgteattttt

gaatgettgt

aatcaatcaa

acgtagatca-
cttigtgtga
acgcatggét
acaacaacaa
ataataatat
tttgttggtt
ttaatatatg

acaaaataga

tcctgtttgt
tttaggtgtt
daatgaagat
taataataat
altatacaac
ttatttttat
gggtgtatat

aaagatagac

at t at c £4&I1IP2003/014920

60

120

180

240

- 300

360

420

480

540

600

660

720



tatggaatcc attggaattt ctttcttacg ctatgtacaa
catttctgat tagcaacatt 1620 tgtttcatcc tcctcaagag

w@Hs/ogheat atettectat teagtattat ctcgatcatc 1880/JP2003/014920

ttattcgaaa tcgctattta ctacttcgat ctacataatt
acatcctect gaagaatgac 1740 cgtttaaact tcttetcttc
t aacaaggag ggtctattca acattategg ttccgtgaae 1800
ctttatttgt tcagtttctc act@tdeand tlaccttaega
agcagcgtac gtatatcacg 1860 acgtecaata teectaagaa
ttcga aaagat at gaataact caatgtattc gaagaatgga. 1920
| factE3258 '@Jadt e teseh 2aeetpaaa s hbigaa teaatggaca
tcgtcatccg taataaccac 1980 attaacaagt atgagcagga
caacacgaac aagtacat ca acaagcaaat caataacaac 2040
acgaacaaat tggatgagga agagaagctg aagaaactca
aabhl-Rgae tarasHEraaberigeamD tthsajaaet tavgaaaptagatiaantatat
caagtactat ctattgtacc ttcagtatat catcaacatc 2160 WO
2004/ 048567 PCT/ JP2003/ 014920 32/161 ,tacaaggagg
aatactatac gatctactat aacatcaagc taatcatttc
cajpaagens grga2alls taasrastiicgatdpaetd dakt tettcaadaitgittgt
t acaagaact actctgtgcg tattctgtgt 2280 aat gcaaact
acatcttcct gattacgagt ctgggtctgt tctcctgtgce
attatccttc 2340 tccctggagg acatcctact ccgttataag
gebampatadgat tedat atagattady astdegadARtteiAgat @rGaat it
ttaacaagaa caccttaatc gtgttcctgt ttagtaatat
cctagtggga 2460 atgttcaaca tcctgttcca aactttgctc
ctaccactga tattcgttgt ccctattcta 2520 gtattctaca
tatidicttetd gatt tlegst Yitheafepag@lHlabat10Ga8ELMth s tttattettt
tatccgacat 2580 . cctaagaaga agacgcatca cgaagagaag
cagaagaaag agtga 2625 <210> 6 <211> 2010

ageteetigt etgttatatt tegtccaaac getttagtat tttggttate tttatatata
ctatatatta taaagaatat atttgaéaaa caaaataaaa taaattataa agaaatattq
aaaaﬁaggta ttacgtacac titittittc ttaactatta ttattataat teattcttat
tattttggge acattacatt tcectittgg aatttttttg tttataattt tttaagtgga
aacaataaat attittggagg gcattctttt tttttttact‘ttgtatgtgt tataccttet
atatatttaa ctttaacacc ttttttgttt tatggttatt acattatata taataatata
tigaataagg tgaagtataa gacaattaat atatatatgt atatattpgaa acgaattgat

tggatagtat atttagttac acacttagaa atcctatett tatctttcag taagcataag

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



<212> DNA <213> Pl asnodi um fal ci parum <400> 6
at gt gcact a caaaaaat ga agacaat aat aaagtgaatt
t t t catttattat 60 WO 20Q4/ 048567

Wéé@%%&sl 014920 33/161 aataatatac ct at at t t T/ IP2003/014920
aaaaaaaagt ggaaat gaac aaaacataag tgcgctattt 120
attttatatg atgtaaaaaa gtatgtgtat aatatggttc
at gat cacgt - aaatacatta 180 tcctagaag cttttagaag
agaagacat a at aaaaaaaa taaa%%téah Gagaaaaacaa 240
aat aat aat g at aaaaat aa agaaagt aat attgaaaaag

¢3haARak 43 - RCA23GCAAA %?9 3gala. taratoatac
aaat agt aag g.agtgg%aaag % acfgaiztgé\%gca gaa?tg ? a@’%%@tatgcatta 1560
aacgat ggt g at agt aat aa taaaaatagt agtttattta
ttgatccttt tgaaagtgat 420 tcatatgaaa agaataattt
haglR3L933. 8 tgctt tccaaaatl gt cgataaatca 480
aaaaaagat a a%gagg%a KPSt 8¢ ¥B52adn At earangae tatatataat 1620
ctagt agt ag t aat aataat 540 aatgataata ataaagaaaa
tgattgt gat aaggaacaat tagataaata taataaagat 600
a? aaaaattgcaa%attaa att aaat gat aag gatgaatata

cttttaa it t%?"g% Y fLtessEEIngeetigaate et tttttta 1680
tcatat gaat caaataattc atttaattaa taaaaaatgt 720
gtatttacca aatgcctaga aaattataaa aatagatatt
a ]gag:t gcttgai g&aaagaagag 780 attttaaaaa aaaaaaaaaa

AHaa ShC BT Rt APt ataaetat Hitdectin astadtet 840t VOLLLL 1740
2004/ 048567 PCT/ JP2003/014920 34/161. atattatttt
ftacatatat catatcactt ataaatagtt gtttatatta
t at aat at gt 900
tictgeetta Tacataacag atcaccigaa catgtageet cttattttag aaacttagaa 1800
acgaaagatg atcgaaatat ttatatattt ataacazatt gtiatgatat acctttatat 1860
tcgeatatac atagaaaatt caatatagga tttttagact gttectectta tgacacgagt 1920
aatgatgaag ctaccaaaaa ttggagaaaa cgtatatatg aagataaatt taaggaacaa 1980
Tittitaata tttttcaaga aasaaaaaat aataatecatc atataaatag tacatatgga 2040
gatacaatta ctecatatat aataccagat aaatcatttt atiggtitge tecatcatecat 2100
titaataaaa aaaataattt tcaatatatt tatcaaaaca ttaatttgte atgtttasat 2160
tatagatttc atatacecttt acaaggacaa ttacctactt atatagttac aacaactatt 2220
gaacttacae atttacaatt attictgagt acatataatt ataaactiga aacaaagcet 2280



acaccaaaat tgttcagtga atatatattt tcaaaaaaat
gtgatggata tctgcagaat 960 tcggcttacc ctaaatttat
wa@kdhemstct gaatggcata atatattccg cagettcatg 1G2Gvap2e03/014920
aaaaat aaac aaaacccatc tgaatattat aaatatagag
aaatettatt aattcgtatt 1080 atcaatttaa taatcgatat
tttcttggga tttctgatat ttttactact ttattttaac 1140
gt aat aaacc tacattatat atcagagapg; gctcaaat at
tttatggaac cagtacttta 1200 acttctatct tgggtacctt
gttacagaat ccattaggat ttaaattaaa taataatttt 1260
ttathtiett it tietrpttagestizacgtd gobtoaptat atto@gateta teatiacata 2340
aatgggattt atttacaaat 1320 accatccctg tgaataatag
tacagttttg aattttgttg gatatacatc actgctgggt 1380
ttttettttt ttttgtcttt tgttattgat tatttgagat
titeagegag dgechbatigt hacc 1440 attatttatt tatttttgaa 2361
aaaaat atgt accctttttc ataaaaatat gtattcctta 1500
tacctattat tcaatgggaa aaaat ggaac atactaaaac
taagagttga tacaaattac 1560 tactcaaatg aagaagdtact
tttaggaacc atattattta ccattttaat ttttttgtac 1620 WO
2004/ 048567 PCT/ 3P2003/ 014920 35/161. cctaccattt
Clagtugttgt tttggttttt ggtcttatat atcttataat
aaat agaatt 1680 atataccttt tgtgtgttat ggagaaaata
{281t tygy aca cccctttcta tattttcttt 1740 attcaaccga
attgtaataa atatattagt aagggtttca agtttacaaa
oapatgeagtt 1800 r ggggaacat g aactgttaaa aaggtatccg
act aacagct acttgttget agaaaagatt 1860 cattttttat
i3t tPoAkAd RAaReAlh gyt ttataaata ttttecttta
ttttaaaaac 1920 ctcgagtcaa tgtcatcata ttcatatata
tttatttttt tttgtttttg ttttttaaaa 1980 aaaaaatata

tatatatata tataatataa 2010 <210> 7
400> 13

Met Ile Tyr Asn Asp Ile Leu Thr Leu Cys Ala Asn Lys Leu Arg Gly

1 5 10 15

Leu Ile Asp Ser Lys Ile Phe Ile Trp Leu Leu Ile Phe Phe Arg Tle

20 25 30

Phe Asn Cys Leu Phe Val Val Thr Ser Phe Tyr Pro Asp Glu Tyr Phe

35 40 45

Gln Ser Val Glu Ile Ala His Phe Trp Ala Tyr Gly Tyr Gly His Met

50 55 60

Ser Trp Glu Trp Glu Pro Cys Val Ala Leu Arg Ser Val Tle Thr Pro

65 70 75 30



(2,
/ \.

<211> 669 <212> PRT <213> Pl asnodi um fal ci parum

<400> 7 Met Cys Thr Thr Lys Asn Qu Asp Asn Asn Lys

Val Asn Tyr Leu Tyr 1 5 10 15 Leu Ile Tyr Tyr Asn
WOIHHES6Pro |1 e Phe Lys Lys Lys Ser Gy Asn 2 ECIIPR3/014920

WD 2004/ 048367 PCT/ JP2003/ 014920 36/161 A u G n Asn

Ile Ser Ala Leu Phe Ile Leu Tyr Asp Val Lys Lys Tyr

35 40 45 Val Tyr Asn Met Val His Asp His Val Asn Thr

Leu Val Leu G u Ala 50 55560 PHelArg Arg Qu Asp Ile

Ile Lys Lys Ile Lys Val Lys Qu Lys Gn 65 70 75 80

PRETICT 2B B8P g YoRAe Betr el 4, 25 (SRR LS op iéset%?qn e
Tyr A_sp Thr %n Ser Lys Ser ﬁi 100 105 110 %55
Ile Gn Lys n Ash Met Asn @GlyAspSerAs

Lys 115 120 125

His Pro Val Cys Val Leu Tyr Ile Pro Lys Leu Cys His Gly Ile Cys

100 - 105 110

Ala Ala Leu Cys Asp Leu Gly Ile Tyr Lys Leu Leu Ile Tyr Trp Tyr

115 120 . 125

Val Glu Leu Tyr Asn Asp Ala Trp Ile Asn Glu Asp Asn Ile Lys Arg

130 135 140

Asn Glu Lys Asp Glu Asn Asn Gly Asn Asn Asn Asn Asn Asn Asn Asn

145 150 " 155 160

Asn Asn Asn Asn Asn Asn Asn Asn Asn Asn Tyr Tyr Tyr His Asn Asn

165 170 175

Ile Leu Tyr Asn Thr Asn Asp Ile Ile Ser Thr Ile Leu Cys Cys His

180 185 190

Phe Phe.Cys Trp Phe Tyr Phe Tyr Ser Ile Cys Arg Thr Ser Ser His

195 200 205

Ser Phe Glu Cys Leu Phe Asn Ile Trp Gly Val Tyr Phe Leu Ser Gln

210 215 220



Asn Ser Ser Leu Phe Ile Asp Pro Phe G u Ser Asp Ser
Tyr GQu Lys 130 135 140 Asn Asn Phe Ser Asn 3 u Lys

wYRmMePhe G n Asn V_al Asp Lys Ser 145 150 Pohyd66b3/014920
Lys Lys Asp Lys Qu His Ile Tyr Ser u Asn Ile Thr

Pro Ser Ser WD 2004/048567 PCT/JP2003/014920 3 7/1 6
1 165 170 175 Ser Asn Asn Asn Asn Asp Asn Asn Lys
G u Asn Asp Cys Asp Lys G 8@ 185 190 G n Leu Asp
Lys Tyr Asn Lys Asp Lys Qu Asn Lys Leu Lys Leu Asn
fF. 195 200 205 Asp Lys Asp Au Tyr Ile Ser Phe Asn
Phe Ile Qu Asp Lys Leu Thr 210 215 220 G u Ser Phe
Hs Mt Asn An lle lle Hs Leu Ile Asn Lys Lys Cys

AsAZBy1230r 230 R0 LyValsnPhen Her Ayts Ly slleeQl GLysAEle Ryp
Lys Asn Arg Tyr Phe Val Leu 245 250 255 Lys Lys Qu

226l u Ile Leu Lys2B9s Lys Lys Lys @& Lys Lys Met Seuo
260 265 270 Ile Phe Ser Tyr Ile Val Ser Ile Ile Leu
Phe Phe Thr Tyr He Ile

Leu Leu Leu Gln Asn Asp Val Ile Ile Gln Lys Gly Lys Lys His Leu

245 250 255

Asn Glu Trp Thr Asn Leu Lys Glu Arg Arg Asn Asp His His Phe Asp

260 265 270

Thr Tyr Glu Asn Asn Phe Ile Tyxr His Lys Gly Thr Gln Asn Cys Lys

275 280 285

Gln Tyr Asp Lys Asn Met Val Asp GIn Asn Val Cys Gly Gln Asn Met

290 295 300

Val Asp His Ile Jle Gln Asn Arg Asn Asn Leu Cys Arg Thr His Phe

305 310 315 320

Tyr Ser Ser Lys Phe Asn Lys Ile Gln Glu Ala Lys Asn Leu Leu Phe

325 330 335

Ser Leu Phe Phe Ser Ser Leu Ser Val Ile Phe Arg P:o Asn Ala Leu

340 345 350

Val Phe Trp Leu Ser Leu Tyr Ile Leu Tyr Ile Ile Lys Asn Ile Phe



275 280 285 Ser Leu Ile Asn Ser Cys Leu Tyr Tyr lle
Ile Cys Thr Pro Lys Leu 290 295 300 WD 2004/ 048567
. PCT/JP20031014920 38/161 Phe Ser G u Tyr Ile Phe Ser
WOK04448560ys Asp Gy Tyr Leu Gn Asn 305 310 3AGI/2003/014920
Ser Ala Tyr Pro Lys Phe Ile Phe Pro Ser GQu Trp His
Asn He Phe 325 330 335 Arg Ser Phe Met Lys Asn Lys
Gn Asn Pro Ser @ u' Tyr Tér Lys Tyr 340 345 350 Arg
Gulle Lou Leu Ile Arg I1Pe21{@& Bsin Lou Ile Ile Asp
Ile Phe 355 360 365 Leu Ay Phe Leu Ile Phe Leu Leu
Lou Ty4--Phe Asn Val || n Leu 370 375 0O His Tyr
Ile Se5£,55(3i ulLys Ala G %E’ﬁlse Phe Tyr @ yB% r Ser Thr
Leu 385 390 395 400 Thr Ser Ile Leu Ay Thr Leu Leu
in Asn Pro Leu Gy Phe Lys Leu 405 410 415 Asn Asn

G n
; P T he lle Ay S I L Val S e -
GfE R0 R D5 TR 5% e s Bl T8y S rhLoRGly Fhe
II%7€ro Val Asn AsnBﬁ?r Thr 330 '

Thr Tyr Thr Phe Phe Phe Leu Thr Ile Ile Ile Ile Ile Asp Ser Tyr

386 ' 390 395 400.

Tyr Phe Gly His Ile Thr Phe Pro Phe Trp Asn Phe Phe Val Tyr Asn

405 a 410 - 415

Phe Leu Ser Gly Asn Asn Lys Tyr Phe Gly Gly His Ser Phe Phe Phe

420 425 430

Tyr Phe Val Cys Val Ile Pro Ser Ile Tyr Leu Thr Leu Thr Pro Phe

435 440 445

Leu Phe Tyr Gly Tyr Tyr Ile Ile Tyr Asn Asn Ile Leu Asn Lys Val

450 455 460

Lys Tyr Lys Thr Ile Asn Ile Tyr Met Tyr Ile Leu Lys Arg Ile Asp

465 470 475 480

Trp Ile Val Tyr Leu Val Thr His Leu Glu Ile Leu Ser Leu Ser Phe

485 490 495



435 440 445
Val Leu Asn
weRl1/heshe
Leu Arg Phe
I[le lle Tyr
H s Lys Asn

WD 2004/ 048567 PCT/JP2003/ 014920 39/161
Phe Val @y Tyr Thr Ser Leu Le.u Ay Phe
450 455 460 Leu Ser Phe Val 11 epbspprInGaols920
Val Thr Ala His Val Thr 465 470 475 480
Leu Phe Leu Lys Lys Ile Cys Thr Leu Phe
485 490 495 Met Tyr Ser Leu Tyr Leu Leu
Phe Asn Gy Lys LysTrp Agngllg ey 500 505 510 Lys
Leu Arg Val Asp Thr Asn Tyr Tyr Serr Asn Au du Val
Leu Leu 515 520 525 Gy Thr Ile Leu Phe Thr Ile Leu
Sett [LgsRhiss Les Giyr HPr &yFhilel Vel Fle GRBOTEB51840ro Vab lesu
Val Leu Val Phe Gy Leu Ile Tyr Leu Ile Ile Asn Arg
Ile 5455660 555 560 || eb0yr Leu Leu Cys ¥} Met Qu
Lys I-le Ile Leu Tyr Thr Pro Phe 565 570 575 Tyr lle
Phe The Ile An Pro Asn Cys Asn Lys Tyr Ile Ser Lys
Gy WO 2004/ 048567 PCT/ JP2003/ 014920 40/161

Thr Ile Phe Val Gly Tyr Ala Leu Tyr Ile Ile Lys Leu His Tyr Lys

Lys

Gln

545

Ile

Cys

Ala

Ile

Arg

625

516

Tyr Asn Gly Lys

530

Tyr Gly Asn Ile

520

Asn Gly Lys Asn

53b

Thr Ile Lys Gly

550

Ser Ser Ser Leu

565

Ile Leu Phe Phe

580

Ser Tyr Phe Arg

595

Phe Tle Thr Asn

610

Lys Phe Asn Ile

Phe Thr Asn Ile

Cys Leu Ile His

585

Asn Leu Glu Thr

600

Cys Tyr Asp lle

615

Gly Phe Leu Asp

630

Tie

Arg

Tyr

Asn

- bbb

Ser

570

Asn

Lys

Pro

Cys

Phe

Arg

Asp

Leu

Ser

635

525

Asn Asn Asn Lys

540

Lys Tyr Ile Phe

Leu Leu Gln Phe

575

Ser Pro Glu His

590

Asp Gln Asn Ile

605

Tyr Ser His Ile

620

Pro Tyr Asp Thr

Ile

Leu

560

Len

Val

Tyr

His

Ser

640



580 585 590 Phe Lys Phe Thr Lys Tyr u Val Ay Qu
His Qu Leu Leu Lys Arg 595 600 605 Tyr Pro Thr Asn
§errT§r_Leu Lou Leu Gu Lys Ile H's Phe Leu Phe 610

WE BB "Phe Asp Lys Ile Lys Leu Phe Ile Asn IHGE/IPR@03/014920
Leu Tyr Phe Lys Asn 625 630 635 640 Leu G u Ser Mt
Ser Ser Tyr Ser Tyr Ile Phe Ile Ser Phe Cys Phe 645

650 655 Cys Leu Leu Lys Lys Lys Tyr Ile Tyr Ile Tyr
lle Ile 660 665 E' ?2d° <280b-81@®11> 1482 ~<212> DNA

- <213> Pl asnodi um fal ci parum <400> 8 at ggggat aa
aaattataat ttatatattt tttctatcgt gggcgaaatg
ggt gt gt ggg 60 WD 2004/ 048567 PCT/ JP2003/ 01 4920

)/ c taatt _ttac of.t at.aacaaa,aat at gat a
Asgltléélgcj:e %%g‘%%gglgc ggé\%\n ‘}gg h&gggsggﬂ‘fr 8t A% dEhdtdats 1ys
t at agat agg t%&éttttag aagaattgﬁg aaaacacaat 18&%5

Phe Lys Glu Gln Phe Phe Asn Ile Phe Gln Glu Lys Lys Asn Asn Asn

660 665 670

His His Ile Ash Ser Thr Tyr Gly Asp Thr Ile Thr Pro Tyr Ile Ile

675 680 685

Pro Asp Lys Ser Phe Tyr Trp Phe Gly His His His Phe Asn Lys Lys

690 695 700

Asn Asn Phe GIn Tyr Ile Tyr Gln Asn Ile Asn Leu Ser Cys Leu Asn

705 710 715 720

Tyr Arg Phe His Ile Pro Leu Gln Gly Gln Leu Pro Thr Tyr Ile Val

725 730 735

Thr Thr Thr Ile Glu Leu Thr His Leu Gln Leu Phe Leu Ser Thr Tyr

740 745 750

Asn Tyr Lys Leu Glu Thr Lys Pro Phe Phe Ser Tyr Phe Met Ile Ser

755 760 765

Glu Ala Lys Gly Ile Val Pro Val Tyr His Tyr Ile Phe Lys Arg Val



t at at gaat a
attattttaa
wHRLBAILAL
- actattttat
gt aggaat at
attatttcct
aat at aaatt
at aat aat gt
acat agat at
t dt7@at aat g
t gaccggaca
atttaatatt
caagaattac

‘Préart att ga

tattctaaat
7gbtctttttat
gtttattttc

acaat gtt at
tt at agacat
cttaaatatt
taat gattcc
aagagaaggt
agt agt cat a
t at at gagaa

acgtgatgaa 48

gatgctttta
gaaat aataya
tggt ggt gt g
attagttctt
tt at caaaaa
tacgt gt caa
tttgtatata
catcttctaa
cagt agt t at

attattaagt acatcaagac
240 accactaatt tattgattgc

tcggtgatac tatggataag 3@y panesmiaez0

atttgatcaa gcttgtgatt

360 caaatatttc gagaatatga

at aaagaaac aaaaat agaa 420

ttt att at aaaa
6§§@gggktggaa gagtacttag

cacct aaaaa aaatagatta 540

gaaaaattta tttrgpttata

600 aattttttaa aaattcaaga

Cctgaatttaa tatatatata 660

tttttataaa tatatattcg

720 ggatatagtt tttatgatga

aaaaaaaaat taataatatc 780

aagaaat gaa aatagttata

840 WO 2004/ 048567

PCT/ JP2003/ 014920 42/161 ttaagcgttt caacggtcga
cagatttaca taccattttt ttaattatet tcaacaaata 900

cat aaaat at
ccttttcatt

cppatagtatg

at gaaaaaga
at at aacat t
t cagaacct a

“aattcgtcca tttttttaca
<2§f>aa1%5%t aa tttgttaatt

at aat at at

caagat aaac
ataatctatc

atgtttgg
<2§%>aa% aca t aaaaaaat g

<2g§t a% tst a i 'aa%.aft aat c
t at AEP Ptaddd ttattttttt acacatgata

tatataatat atataatata 1320

accat ct aaa aat at aaaag
960 ttaaattatt taaaaacaca
ctacaaataa ttctaaattt 1020
t gat aaaaat attcttttct

1080 atacataaag atgatgtttc

aaacacacaa tcacaaatat 1140
t aaat gt ggt cat at aaaaa

1200
aacagaattt cttttctaat 1260

taatgtatat aatatatata atgtatatga tatatataat 1380

caaact ctat at gaacaaac

tataatgtat ataatatata

400> 14

atggggcata

ttgatttttt

gataaaaact

aaatatgtac

tlagcatata

tecatttateg

aattgtaaaa

cacataaaga

ttgtggetat

titaatgttaa

ttatgaacaa

taatgatacce

atattcttgt

attatatatt

atatasaasc

aataattcegt

gttiacagat

atcaccatat

aaattttttt

tactattett

ttatactigt

aatgagaaga

ataattattt

gtagattatt

gaaagatata

gttecattttt

ataaatcaaa

ttatggtttt

gtgcaatatf
attattatgg
atéttttttc
catatagata
cttitgggaa
ttataagaat

taaatccatt

ttttgagtge
aaggltggcaa

tgatgetegca

tacacettta

aatattattt

caaatatact

agtcataatt

60

120

180

240

300

360

420



gtatattctt ttcttatatt attgctctct ttatttttta
tattatattg ttttttttac

ttatgtgttc tcttcttaca 1440
ct aaaat gacat as 1482

agaaaa

WG B3

Ilelle

10 15 Trp Val

<210> 9 <211> 493

WD 2004/ 048567 PCT/ JP2003/ 014920 4$,C16T2003!014920
<213> Pl asnodi um fal ci parum <400> 9 Met Gy Ile Lys

Ile Tyr

Cys dy Ser Val

Ile Phe Phe Leu Ser Trp Ala Lys
Asn Phe Thr Gy Phe

15

Asp Asn Lys Asn Met 20 2563 1113y Lys H's Val Gu

Leu Qu Gy Arg Tyr

(i dodihe

Arg HIS

Asn Leu Leu IIe Ala Tyr
90 95

orbate
aaaatatata
ctigggraaa
ttaaacacat
itaaattatg
tgtgtattet
attagacgtg
éaéaagaatt
ttatttggat
tettttattg
ttaccaatta

tecattttat

et

Tyr

Lys Lys Au Tyr

Ile

35 40 45 Asp

oobsrtots GertSal et ek Hhoggfots

Phe Asn Tyr Arg Hi s
Lys Tyr

Leu

65 70 75 80 Thr
Phe Ay
Leu Leu Met

Lys Tyr

agﬁgaeﬁﬁ? Fgﬁ%ﬁ}Aﬁg% %cgatttttt ;%ggactagc

caattattta

atatttitca

ttttttatat

aacagttittt

atatcatata

atcataggea

caaagattat

ttaaatatge

caitgaataa

tactttgtge

tttttattet

tgcactacca

attaaatgaa
ttttcgtatt.

atttgecata

tggatatgaa

taacttittee

técettaata

aagaacgaat

agtgtgcaca

cataacctta

ggcaaaagty

ttcatgttat
asazaaaaaa
étatctaatt
tgtagttcéi
tttttgtaty
cttttttttt
accittigtac
ttggaattat
tetcagtatt
agcaagagaa

ggctcaaaaa

atttaaataa

ddaaaaaaaa

tttttgtegga

cggtatttcet

agtettttat

accttatgta

cacaaataat

ccatgttttt

tecatttggte

atatgtitet

gatttettitt

Thr

I'le
tgtgaacttt

adattattta

tgacttccta .

attattiaaa
aattttaaac
atatcatatt
tttaagtatt
tttagtagece
acaaacta%t
tattceattt
tataatatce

attatataaa

480
540
600
660
720
780
840
900
960
1020
1080
1140

1200



100 105 110 Asp Cys Arg Asn Ile Arg du dy Gnlle
‘Phe Arg Gu Tyr Qu Leu 115 120 125 WD 2004/ 048567
3/ 014920 44/161 Phe Pro Ser Ser His '
‘”§§%¥$E;£ ys Ile Gu Asn Ile Asn Leu 130 135 fﬁ%ﬂ"#%gﬂ”“HO
G u Asn Leu Asn Ile Asp Tyr Lys Asn Asn Asn Val Arg
Asp Gu 145 150 155 160 dAn Ile Arg Arg Val Leu Arg
H's Arg Tyr Asp Al a Phe érr/Pro kgs 165 170 175 Lys
Asn Arg Lou Tyr Asn Asn n-Gn Lys Asn Leu
Phe Leu 180 185 190 Tyr Met Thr Ay Hs Gy dy Val
BtFﬂ?cb@M’na‘-’t&ﬁt'ﬂt&t&ﬁc@ tgPhe 195 200 205 Asn Ile 1233
Ser Ser u Phe Asn Ile Tyr Ile Adn GQu Leu
Leu 210 215 220 1le Lys Asn Phe Tyr Lys Tyr Ile Phe
Val Ile Ile Asp Thr Cys G n 225 230 235 240 Gy Tyr
Ser Phe Tyr Asp Asp Ile Leu Asn Phe Val Tyr Lys Lys
Lys 245 250 255 1le Asn Asn Ile Phe Phe Leu Ser Ser
sl lys Arg Asn Gu Asn Ser

<Z11> 410
<212> PRT

<213>  Plasmodium falciparum
<400> 15
Met Gly His Thr His Lys Glu Tyr Lys Asn Asn Glu Lys Ser Ala Ile

1 ) 10 i5

Phe Phe Glu Trp Leu Ile Phe Phe Val Gly Ile Ile Ile Arg Ile Ile

20 ' 25 30

Ile Tyr Tyr Tyr Gly Arg Trp Gln Asp Lys Asn Phe Asn Val Lys Phe

T

3b 40 . 45

Thr Asp Val Asp Tyr Tyr Val Phe Ser Asp Ala Ala Lys Tyr Val Leu

50 b5 60

Met Asn Lys Ser Pro Tyr Glu Arg Tyr Thr Tyr Arg Tyr Thr Pro Leu

65 70 75 80

Leu Ala Tyr Ile Met Ile Pro Asn Phe Phe Val His Phe Ser Phe Gly

85 90 95



WD 2004/ 048567 PCT/ JP2003/ 014920 45/161 260 265 270
Tyr Ser Leu Phe Ser Ser Ser Tyr Leu Ser Val Ser Thr
Val Asp Arg 275 280 285 Phe Thr Tyr Hi s Phe Phe Asn
WORYEESGEH n A n Ile His Lys Ile Tyr 290 295 38OI/JEHB/014920
Lys Qu Pro Ser Lys Asn Ile Lys Ala Phe Ser Leu Tyr
Asn Ile 305 310 315 320 Lou Asn Tyr Leu Lys Thr d@n
Hs Ile Met Ser Au Pro Thr Thr Asn 325 330 335 Asn
Ser Lys Phe Asn Ser Ser 16é Phe adu H's Asp Lys Asn
Il'e Leu 340 345 350 Phe Phe Asn Ser Asn Leu Leu Ile
IIe His Lys Asp Asp Val Ser Ile 355 360 365 1Ile Tyr
Lys An Thr His Asn His Lys Tyr Ile Cys Leu

ehlhd 29 gty Eonekle B velamodiagouige i

2004/ 048567 PCT/ JP2003/ 014920 46/161 G n Thr Leu Tyr
“du dn T Leu Tyr Tyr Asi¥®Asn Asn @ n d dlfdsn

Gln Ile Ile Lys Ile Lys Tyr Thr Asn Cys Lys Asn Tyr Ile Phe Tyr

115 120 125

Thr Cys Leu Trp Phe Leu Asn Pro Leu Val Ile Ile Ile Ser Len Arg

130 ' 135 140

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

145 ' 150 165 160

Cys Ile Tyr Lys Lys His Ile Phe Leu Ser Ser Ile Phe Tyr Gly Leu

165 170 ‘ 175

Ala Val Asn Phe Lys Ile Tyr Thr Ile Ile Tyr Ala Leu Pro Phe Met

180 : 185 190

Leu Tyr Leu Asn Lys Asn Tyr Leu Leu Gly Glu Asn Ile Phe Gln Leu

195 200 205

Asn Glu Lys Lys Lys Lys Lys Lys Asn Asp Phe Leu Leu Asn Thr Phe

210 215 220

Phe Tyr Ile Phe Arg Ile Ile Ser Asn Phe Phe Val Glu Leu Phe Lys



405 410 415 Phe Phe Ser Asn His Met Ser. Asn Phe Thr
Asp Tyr Phe Phe Thr Hi's 420 425 430 Asp I'le Tyr Asn

wo b®ih¥dseAsSn le Tyr Asn Val Tyr Asn lle Tyr Agh
440 445 Val Tyr Asn Ile Tyr Asn Val Tyr Asp ||eTﬁ"4’§&3’0“92‘)

Asn Val Tyr Ser Phe 450 455 460 Leu Ile Leu Leu_Leu
Ser Leu Phe Phe Ile Met Cys Ser Leu Leu Thr 465 470

475 480 Tyr Tyr Ile VaI(?Qp f%i hr Au Lys Ala Lys
Met Thr 485 490 <210> 10 <211> 1494 <212> DNA <213>
Pl asnodi um f al ci parum <400> 10 at ggaaagtg cagttagcga
228t gcaat at a t aca&86agg aaaaagat aa2agpat ataatt 60 WO240
2004/ 048567 PCT/ JP2003/ 014920 47/ 161 tacaaacaag
aaagaaaatg ttgtatttgc atggtgagtg atttttttta
tccaaatttg 120 ggaggaatag aaactcacat ttttgaattg

LeticCAgagaatdlnt gBt PRadaa GRYIANLCERY CF8BerdbiAlsagt )l Phe
taacaaattt taataataat aggcatggta taagatggat

gggt aat ggt 244 250 255

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

260 ' 265 270

Tyr Glu Ser Phe Ile Tyr His Ile Ile Arg Arg Asp His Arg His Asn

275 280 285

Phe Ser Leu Phe Phe Tyr Leu Met Tyr Leu Ser Ile Glu Lys Asn Ser

290 295 300

Lys Ile Ile Pro Leu Ile Thr Phe Val Pro Gln Ile Ile Leu Val Ala

305 310 | 315 320

Leu Phe Gly Phe Lys Tyr Ala Arg Thr Asn Leu Glu Leu Sef Met Phe

325 330 335

Leu Gln Thr Ile Ser Phe Ile Ala Leu Asn Lys Val Cys Thr Ser Gln

340 345 350

Tyr Phe Ile Trp Cys Ile Pro Phe Leu Pro Ile Ile Leu Cys Ala Tle

355 360 365



‘tea... attaaggttt attatttgcc cttccagcct tttttagatg
tagtgagttt tccaaatatt 300 atagggactt taccactatg
tagaaatata ttatataggg aaaaagtcga catagtacat 360

WEFEE8HJg ct acgt cagc attagctcat caattcattc — PCTAP2003/014920

ttcatgccaa aaccttagga 420 ataaaaacta tttatacaga
tcactcatta tacagttttt cagacaaagg atgcatacat 480
gt aaacaaat tattgaaata ttgtataaac gatgttgatc
attctatatg tgtttcccat 5406 AeQldabdgag aaaattt agt
tttgagaaca gaaagtaatc catataaaac gtcagttata 600

aatgcce ttgatactgc-apaatttgtt cctigtatta
T B A b adtf A e 8R5Tan dhe s 5% B e peu ohe
aa ?ggtta acatatags aaggtataga tttgatagtt 720
aagg aatac cattagta gstcaaaaatat ccafttat aa
aatttattat agggggagaa 780 ggtcctaaaa gattgttatt
agaagaaat g agagaaaagt atcacttaca taattctgtt 840 WO
2004/ 0485 PCT/ JP2003/ 014920 48/ 16 1 gtattattag
P}b%ii‘égfaiagf%&é{ég a8ty gehdaisadta et bewdgudeu Tyr Lys
é gtcatata 900 ttcttaaata catctttaac agaagctttt
3 %tatagcca t aat t¥®agc agctagttgt 80 ggtttgcttg 400
t eat at et ac ggat gt aggt ggaatatctg aagttttacc
acacgatatg J020 atgattttag ctaaaccaaa tcatatcgaa
ttat gt aaag cagtegataa agcattaaaa 1080 attgtacaaa
Tﬁgﬁﬁggpéwt eradat thlat Tke Che fiwafeqy t aaacat gag
tttattaaca 1140 tatgtaaata tatatatata tatatatata
tatatatata t48batatat gaataat#i® 1200 atttataatc
t aaccaaaat gtactcttgg gaaaaagtag cggaaaagac
ggt aaaatca 1260 cataatacat atattatgaa tattgaaaag
gtgtatat ga acgtattaaa ttatgcaaat 1320 ccaagcttgt
ttaat agaat aagaaaaata tacgaaatta atacacctat
tcatgtttcc 1380
210> 16

211> 38b2
<212> DNA

<213> Plasmodium falciparum

<406> 16

atgaaaatta aaaataatat taaaaaaaasa aatgataacc tacatcattt cataagtaat
catacgctaa tattitctat tatcctactt ataaatctat tgattttttt ctcatitate
aatggetatt tttatgecaag acaaaaactt gaagaaaaat cagaaaacct tgagettitt
agtaggaaag tatttggaga tgaatacgta gaaagtttpga aaaagaaaaa aaatacttitt

tcgattatta atgecaccata tgataaagtt gitatactit taatagattc cttaagattit

60

120

180

240

300



tttttffttf tfttagaéaa aat att gaag aggtcgttag
acaagaaaaa aaat gaaaaa
PEG7Pid0s 014920
<211> 497 WO 2004/ 043567 PCT/ JP2003/ 014920 49/161
<212> PRT <213> Pl asnodi um fal ci parum <400> 11 Met

ctttcctcat ttttatgatg 1440
wé%g,@%g-;t aaaatgtcga tatataccac ataa 1494

"du Ser

Phe Tyr

Al a Val

Ser

Au Cys Asn Ile Tyr
Lys Asp 1 5 10 15 Lys As Medhe Tyr
Arg Lys Cys Cys Ile Cys Met Val
Pro Asn Leu Ay Qdvy

Ile Au

Thr

<

Lys Lys G u
Lys Gn Qu
20 25 30 Ser Asp Phe
Hs Ile Phe

ga3btpgcaSiataoeates Surtteysasisnstatths ciaggsadage Ghanddhaca

Lys Val

Il e Val

Val

50 55 60 Thr Asn Phe Asn Asn

Asn Arg Hs Gy Ile Arg Trp Met Gy Asn Ay 65 70 75

80

Ile Lys Val

Tyr

Tyr

Leu Pro Phe A n Pro Phe Leu

gabsirtved AlabtSertc8ta®Radiaa Bheafinta \taaht gatlgdgeggdAnadiia
-Leu Pro Leu Cys Arg Asn Ile Leu Tyr

aactcattat
aacaacactit
aaatctatat
acgactagtg
getateggte
-gagagcttita
gaagaatacg
attggacata
acaticatat
gaagaaaaag

catcacatac

tttttttaaa

tattattceg
ttatgggtac
tigaagatiaa
ataataccat
atgtttttga
aatcaaatga
taaaaacacc
atgatattat
aaaaaatgaa

aaaatgaaaa

taatatgata

gtttgatgea

cataccaaat

tttttttgaa

tactcatttg

tttttattca

titgggatati

caactcaaaa

aaataaaata

aataataaaa

tgatcatatt

aatgiacatc

gatgccecta

tatatggaag

cagcetteatt

atgaaacatt

ttagatattg

atgtatatac

atcatgggag

aaattagatia

aaaaaaatat

attgataata

acattttaca
caataacaac
taaatgaaaa
taaataataa
tttctaaaga
ctgcaaagaa
atatgttggg
atgecttaaa
atcttaaaaa
ataaaactta

tacaaaatga

aaatgaaaaa

ttcaaggata

ctttagtcet

aaaagltaatt

attagtttat

acatttttat

agtigatcat

agattttgat

tattagcaca

tegaaacget

azatgatcat

360

420

480

540

600

660

720

780

840

900

960

1020

1080

T



T,

100 105 110 Arg G u Lys Val Asp Ile Val
G n Ala Thr Ser Ala Leu WD 2004/ 048567
PCT/ JP2003/ 014920 50/161 115 120 125 Ala His-dn

Hs Ay Hs

WPREY8eu Hs Ala Lys Thr Leu Ay Ile Lys TmC'lhB’2003/014920

130 135 140 Tyr Thr Asp His Ser Leu Tyr Ser Phe Ser
Asp Lys Gy Cys Ile Hs 145 150 155 160 Val Asn Lys
Leu Leu Lys Tyr Cps Ile Asn Asp Val Asp His Ser lle
165 170 175 Cys Val Ser % Thr6é Asn Arg A u Asn Leu
Val Leu Arg Thr Gu Ser 180 185 190 Asn Pro Tyr Lys

o555 gt S PR AT b

-Pro Arg Ile Asn Ile 210 215 220 Ile Val Ile Ser Arg

Leu Thr Tyr Arg Lys Ay Ile Asp Leu Ile Val 225 230
a%at 240 $ % lle Pro Leu Val Cys A n Lys Tyr Pro
e 498 K% PREY PEaaApd e Gabew! SJGAL eppgetatacaaatt

PCT/ JP2003/ 014920

gataatgatc atactattga agatattgaa aatcaaagtg aacaaaaaaa tgatgataaa

aaaacactgt

tacagcttgg

ttagataatg

aatgtgaata

" tatcattcat

acaaaacaag

ggazatatag

dagaaaaaaa

acaaatttat

ttatggecaat

teatatittit

acgaaaccca

acatcattca

cactgaatga

atttaasaga

taaatttaat

gaaatattat

ataataataa

attatgatet

tgaatagata

tggtgatcat

tagtgetett

aaataatttt

agaaaataat

tagazaataaa

gagtaccttd

tatggattic

taataataat

titaaattta

cctgaatgaa

ggacagectag

tttgecatatt

gttttatatg

aataatgaga

aaatattctt

tecettattaa

attcccaatg

aataataatt

cattatattg

tatgaaaaaa

atacaggaga

cacccttaaa

ataaagataa

atatagataa

accattataa

ttggatcaac

catatataaa

ctteattace

ctgaattaaa

agtataatat

tcacggagga

ctttatatet

attaazaaaaa

ttataaaaas

tgttazatat

attacecttat

aaataataat

taatgaacag

ttatgctaac

aataaaaaat

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

1860



51/ 161. |
Gu u Met Arg Qu
Val Leu Leu @y Lys Val

lle Ay Ay Gu Gy Pro Lys Arg Leu Leu Leu .
260 265 270 Lys Tyr His Leu His

wdSdd 8856 Val
' Gu An Val

285

Phe Leu Asn Thr

Ser

Asp . Ser
- Met Ser
1le Tyr

tcatatatag

tactatatat

ttettattat

ttaattaaag

geattacttt

cgaatatttt

agtataaaaa

taccatacat

acacttatga

gttcagtiata

tttattctat

Asn

Leu Leu Thr Tyr Val
Ile Tyr.

[le Tyr

Il e-SgrTh
Leu 325 330 ggg/érg

Lou Ala Lys Pro Asn Hs Ile Qu Lou Cys
gadgrs tAL @ aVat tAspa Ly cit @t dgevataisatde a¥adag@lena lapsayadtts
355 360365 Leu Phe His Gu Arg
Asn |le 370 375 380 Tyr
- Ile lle Tyr
tt AR CERE cad8na390 83328001 Z004{D4880aaanaa agaaaaagaa
PCT/ JP2003/ 014920 5 2/1 6 1 Ile Tyr Asn Leu Thr

Met Tyr Ser Trp G u Lys Val

Ile Tyr

Leu Thr

p Val

Lys G n 23%1%%2003/014920

Cys

Ala Au Lys

aattcataaa tgaaatgaca actctaatgg atatcacaca

tcaacataaa
tatﬁtftaaa
téaccttﬁaa
tatattttit
ctecatgetaa
attécgatat
pacataagga
atatattcta
taatctttat

ttaaattatt

agaaaaatat
acattttta#
tgatittaat
tatcttetgt
aateatttic
gagcgctaaa
tcggaaatca
taatattatt
acattigaca

tcegasaatt

ttottaattt

tattatteta

aaaaatattt

ttatcaatia

ataagecaata

cgtaacatiga

ttcacaaata

fatitcttaa

atatacaatc

ataactaatt

tatctattgt

aattaaatta

atﬁtattacf
aagaatataa
atatagatat
atattacgaa
aagaagégaa
gaataattcé
taactatagg

catttcaaat

Lys Asn Ile Leu dn Thr Ay Hi's
290 295 300 Ser
Cys Ile Alalle Ile Au Ala Ala Ser
320 dy Leu Leu Val
G u Vval

G u Al a Phe
305 310 315
Ay dy Ille
is Asp Met Met
340 345 350

Ile

Val Asn

Met Asn

Lys

aaaatatttt
tttaaatata
ﬁtaccataaa
ttgtatatgt
agatatattc
gataatacct
taatgacacce
acaaaataat
asaaaaaatt
taatattate

attaagaagt

1820
1980

2040

2100

2160

9920

2280

2340

2400

2460

2520

2580

2640



405 410 415 Thr Val Lys Ser His Asn Thr Tyr Ile Met

Asn Ile GQu Lys Va
Ala Asn Pro Ser

Tyr 420 425 430 Met Asn Val
Leu Phe Asn Arg Ile Afg 435

Leu

Asn T&é'
WEOAHOHUBSEs 11e Tyr Au Ile Asn Thr Pro |l e HiRCNER2003/014920

Ser
Lys Arg

Phe Phe Phe Phe
Leu Ala Phe Leu Il e-Phe Mt

Ser

Met

450. 455 460 Leu Asp Lys Ife Lou

465 470

475 480 Thr Lys Ile Lys Met Lys Asn Lys Ser Phe Lys

" Met Ser lle Tyr Thr 485 480 495 6 Thr <210> 12

<212> DNA <213> Pl asnodi um f al ci parum WO
14920, 53/161 ,
Fhtattt 12 AL R PEET G B8 SRR RLRAT T Taattatata

2361

dipgfittata

PCT/ JP2003/

<400>

<211>

12

t aagaggact aattgattca 60 aagatattta tttggttgtt
‘aatatttttt agaatattta attgtttatt tgttgtaaca 120
tcattttatc ctgatgaata ttttcaatct gtagaaatt

BHIFARE: EYGHUIA AL GyoBY traatigrat atgttatatt

aaatggaagt

ataattaatg

tatttaaaag

atattaataa

caaatatgga

tatattecaat

atattcaata

tttattetta

acatggatga

gagaataaag

ttaatgatag

atcaccgtgt

ctttetatag

aatctgtact

atagtgegtat

cattacaata

ttataacace

caaatitagg

taagticcaa

atgaaaatat

aaaagtgtac

azazattcaa

ctttaatata

ccatacacece

gaaatcagtt

taataatita

tatcectegtti

cccaagtatt

tgtattattt

ttgttcagaa

acataataga

ttcatgtaat

attattaaat

ctaaaagcct
gaatatittg
tttccaétat
ctgaaaaaac
tttttgttet
tatttettaa
ctettttata
aatatgatce
aatgatccta
acatctataa

acatgectetg

tcattttgtt

accatggtaa

catettatat

gaataaaaat

taaataatat

ccatticaac

tgacatttcet

aaatgaatga

taattacaaa

aagaaaaatt

tattaaatga

‘tgggatgett

gogtgetticta

agaaaaaata

tettagetta

aataataacc

ataccataga

cttcatatte

tttttictac

cataacatcg

aggaaattig

ttattataaa

agaagaaata

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



ftatggacafa t gt cat ggga at gggaacct tgtgtagcat
t aagat cagt gataactcct 240 tttatttatt atgtattatt

{ a aaaattatta acatagatca tcctgtttgt 300 |
_\_vg:zgﬁoé%s_lﬁg J gret gt 300 ryp2003i014920

aca ttcctaaatt atgtcatggt atatgtgctg
ctttgtgtga tttaggtatt 360 tataaattat tgatatattg
gtatgttgaa ttgtataatg acgcatggat aaat gaagat 420
att at aaaac gt aat gagaa aga&gggait at ggaaat a
acaacaacaa taat aataat 480 cadl data at aacaat aa
taataataat ttttattate ataataatat attatacaac 540

ALk ' , t
ot T TTar 1 PO A00 T oeat St ot o ke apghesaaca

gcattccttt gaatgcttgt ttaatatatg gggtgtatat 660
tttttatcac aaaattatta ccccttgaaa aatcaatcaa

. - /04856 | |

S 500 o o0 et ibe £opfd ey Bithgtane, gpgoatase
aat cat acaa aaaggaaaga aacatttaaa tgaatggaca 780
aatttaaaag aaagaaggaa tgatcctcat tttgatacat

PSSR AL el B18, SR IR R e

ggt caaaata tggttgatca cataattcag aacaggaaca
atttgtgtag gacacatttt 960 tattecteca aatttaacaa

aaf acaaga aaaa f tattatt tttattcttt 1020
e L VO EOTe AL RF AT O ARG tGE CAUGERTY brogttattt
tttggttatc tttatatata 1080 ctatatatta taaagaat at
attt gaaaaa caaaataaaa taaattataa agaaatattc 1140
aaaat aggta ttacgtacac tttttttttc ttaactatta
“tttf‘é?ettéig A i fatac cektageoen atesaattggirradbaiiitabangeaatit
tcccttttgg aatttttttg tttataattt tttaagtgga 1260
aacaat aaat attttggagg gcattctttt tttttttact
ttgtatgtgt tataccttct 1320 atatatttaa ctttaacacc
gatt ﬂaftgtﬂttﬂ:’a@@ﬁjt thtkccaeta rigeacttthatctaraasecl Bttty

~ ttitgtigea agtttattat atctgtatge gtttcétatt acttgaatct geacataatg

gtaaaaatat aa

210> 17
<211> 1283
212> PRT

<213> Plasmodium falciparum

<400> 17
Met Lys Ile Lys Asn Asn Ile Lys Lys Lys Asn Asp Asn Leu His His

1 5 N 10 | 15

- 3480

3540

3600

3660

3720

3780

3840

3852




tt gaat aagg tgaagtataa gacaattaat atatat at gt

atatattgaa acgaattgat 1440 tggatagtat
acacttagaa atcctatctt tatctttcag taagc
woQon/eaw367 PCT/ JP2003/ 014920 55/161
ttgttatagg atatataceg ttttttaaaa ttttt

atttagttac -
ataag 1500 WO

gaacat agaa/Jp2003/014920

gttgg

atatgcatta 1560 tatataataa aattacatta taaaaaatat

aat ggcaaaa at ggaaagaa tatatataat 1620
tccaat at gg taat ataacc at gaagggag paaat
tattttttta 1680 atttcatctt ctctttttac
tttttacttc aatttttatg tattcttttt 1740
Phe¢ Jd gt 2nic Agn dticablen daw dat GraafectIlet fae
aaacttagaa 1800 acgaaagatg atcaaaat at
at aacaaagf gttatgatat acc%gtatat 1860
at agaaaatt caatatagga tttttagact gttct

aat aat aaaa
aaat a
aaat at aagt
ttctgcctta
tltetaleu Tle Asn
ttatatattt

t cgelt at ac
cctta.

tgacacgagt 1920 aatgatgaag ctaccaaaaa ttggagaaaa

cgtat at at g aagat aaatt taaggaacaa 1980
nggg

ttttttaata.

ut tizafhe dhaadaalhe Idat bat 64y clvat Bhadytratjla Arg Gln

tacat atgga 2040 gatacaatta ctgcatatat
aaatc#Htttt attggtttgg 4catcatcat 2100
aaaataattt tcaatatatt tatcaaaaca ttaat
atgtttaaat 2160 tatagatttc atataccttt
ttacctactt atatagttac aacaactatt 2220

aat accagat
45t t aat aaaa
ttgtc
acaaggacaa
gaacttacac

Lyatetatlantlu diykt $drg8dt Aaaalat 8ai tLcat PR @Gek 08rg Lys Val
aacaaagcct 2280 WD 2004/ 048567 PCT/ JP2003/ 014920

560161 tttttttctt ggtttatgat aagtgaggca aaaggaat ag
ttccagtata tcattacata 2340 ttcaagaggg ttccttccta a

2361

Phe Gly Asp Glu Tyr Val Glu Ser Leu Lys Lys Lys

65 70 75

Ser Ile Ile Asn Ala Pro Tyr Asp Lys Val Val Ile
85 90

Ser Leu Arg Phe Aép Phe Thr Leu Tyr Asp Thr Asn

100 105

Phe Ile Gly Lys Glu Lys Asn Thr Asp Ile Tyr Asn

115 120

Glu Lys Lys Asn Ile Ser Asn Asp Gly Glu Lys Lys

130 135 140

Phe Leu Asn Asn Met Ile Asn Val His His Ile Leu

145 150 155

Lvs Asn Thr Phe

80

Leu Leu Ile Asp

95

Tyr Glu Lys Glu

110

Asn Ile Ser Ser

125

Asn Ser Leu Phe

Gln Asn Glu Lys

160



<210> 13 <211> 786 <212> PRT <213> Pl asnodi um
fal ci parum <400> 13 Met Ile Tyr Asn Asp Ile Leu Thr

a Asn Lys Leu Arg Gy 15 10 15 L _
»W(ig%biégsr%é ys Ile Phe Ile Trp Leu Leu Ile Phe Pﬁ’lgﬂflﬁ\}rpg%ym”m

Ile 20 25 30 Phe Asn Cys Leu Phe Val Val Thr Ser Phe
Tyr Pro Asp Qu Tyr Phe 35 40 45 @n Ser Val GQu lle
Ala H's Phe Trp Ala Tyr %é’&ﬁﬁ y Hs Met 50 55 60
Ser Trp Au Trp Au Pro a-Leu Arg Ser Val
Ile Thr Pro 65 70 75 80 WD 2004/ 048567

PCT/ JP2003/ 014920 57/161 Phe Ile Tyr Tyr Val Leu Phe
Leu Phe Leu Lys Leu Ile Asn Ile Asp 85 90 95 His

AsPrOnVehr @68 Mal PLEWrEYPhd lagp NIQ h¥S A18UPLY ShH $1Crr
Ile Cys 100 105 110 Ala Ala Leu s Asp Leu Ay Ile

Tyr Lys Leu {gu Ile Tyr Trp Tyfp 175

Thr Ser Arg Ile Lys Ser Ile Phe Met Gly Thr Ile Pro Asn Tyr Met

180 185 190

Glu Val Asn Glu Asn Phe Ser Pro Thr Thr Ser Val Glu Asp Asn Phe

195 ' 200 205

Phe Glu Gln Leu His Leu Asn Asn Lys Lys Val Ile Ala Ile Gly Asp

210 o215 220

Asn Thr Tle Thr His Leu Met Lys His Phe Ser Lys Glu Leu Val Tyr

225 230 : 23b 240

Glu Ser Phe Asn Val Phe Asp Phe Tyr Ser Leu Asp Ile Ala Ala Lys

245 250 255

Lys His Phe Tyr Glu Glu Tyr Glu Ser Asn Asp Trp Asp Ile Met Tyr

260 265 270

Ile His Met Leu Gli Val Asp His Ile Gly His Ile Lys Thr Pro Asn

275 280 285

Ser Lys Ile Met Gly Asp Ala Leu Lys Asp Phe Asp Thr Phe Ile Tyr



e.. 115 120 125 Val du Leu Tyr Asn Asp Ala Trp lle
Asn Qu Asp Asn Ile Lys Arg 130 135 140 Asn G u Lys.
Asp A u Asn Asn Ay Asn Asn Asn Asn Asn Asn Asn Asn
WO280i103856155 160 Asn Asn Asn Asn Asn Asn Asn ASIT/AGH3/014920
Asn Tyr Tyr Tyr His Asn Asn 165 170 175 Ile Leu Tyr
Asn Thr Asn Asp Ile Ile Ser Thr Ile Leu Cys Cys His .
180 185 190 Phe Phe Cys Trp Phe Tyr Phe Tyr Ser Ile
Cys Arg Thr Ser Ser H s 71857308 205 Ser Phe du Cys
Leu Phe Asn Ile Trp Gy Val Tyr Phe Leu Ser Gn 210
215 220 WD 2004/ 048567 PCT/ JP2003/ 014920 5s/161. Asn
TYPOTyr Pro Leu Ly292sn G n Ser Asn3®9s Ile Gu Lys
Ile Asp 225 230 235 240 Leu Leu Leu A n Asn Asp Val
Ilelle G@n Lys Ay Lys Lys H's Lou 245 250 255 - Asn
AQu Trp Thr Asn Leu Lys Au Arg Arg Asn Asp His H's
Asppfide Als Asedygeblegs Leu Asp Asn Leu Lys Asn Ile Ser Thr -

306 310 315 320

Glu Glu Lys Glu Lys Mgt Lys Ile Ile Lys Lys Lys Ile Tyr Lys Thr

325 330 335

Tyr Arg Asn Gly His His Ile Gln Asn Glu Asn Asp His Ile Ile Asp

340 ' 345 350

Asn Ile Gln Asn Glu Asn Asp His Ile Ile Asp Asn Ile Gln Asn Glu

36b 360 ‘ 365

Asn Asp His Thr Ile Asp Asn Ile Gln Ser Glu Asn Asp His Thr Ile

370 ' 375 380

Asp Asn Ile Gln Asn Glu Asn Asp His Thr Ile Glu Asp Ile Gln Ile

385 390 395 400

Asp Asn Asp His Thr Ile Glu Asp Ile Glu Asn Gln Ser Glu Glin Lys

405 410 415

Asn Asp Asp Lys Lys Thr Leu Phe Ile Phe Phe Gly Asp His Gly Gln

420 425 - 430



Thr Tyr G u Asn Asn Phe Ile Tyr Hs Lys Ay Thr Gn
Asn Cys Lys 275 280 285 @Gn Tyr Asp Lys Asn Met Va

‘ n Val Cys Ay A n Asn Met .290 295 3Q0_. Va
- W@@“"a‘ e 116 @ Asn Arg Asn Asn Leu Cys Ard “ipF2003/014920

H s Phe 305 310 315 320 Tyr Ser Ser Lys Phe Asn Lys

Ile dn @u Ala Lys Asn Leu Leu Phe 325 330 335 Ser

Leu Phe Phe Ser Ser Leu Ser Val Ile Phe Arg Pro Asn

Ala Leu 340 345 350 Val 7Pﬁe/%r;§ Leu Ser Leu Tyr lle
- Leu Tyr Ile Ile Lys Asn Il e Phe WD 2004/ 048567

LS TOROMERD, 0t Bt A0 B bneg

370 3 380 Thr Tyr Th he Phe Phe Lou,,thr Ile Ile
e T e Asp Ser Ty%‘%dosss 390 395 _40‘64§Tyr Phe @y
Hs Ile Thr Phe Pro Phe Trp Asn Phe.Phe Val Tyr Asn
405 410 415 Phe Leu Ser Gy Asn Asn Lys Tyr Phe Ay

Alag I}/eu'_qﬁ’ﬁc'e %‘ﬂi ,lei}eSgp Gi’rghfeu ﬂ‘x%roi Féh?éslfg’ %er Leu Asp Asn Asp

450 : ' 455 460

Ile Tle Gln Asn Asn Phe Val Leu Tyr Asp Lys Asp Lys Leu Lys Lys

465 ' 470 475 480

Asn Val Asn Thr Leu Asn Glu Glu Asn Asn Asn Asn Glu Asn Ile Asp.

485 | 490 495

Asn Tyr Lys Lys Tyr His Ser Tyr Leu Lys Asp Arg Asn Lys Lys Tyr

500 ' ' 505 510

Ser Tyr His Tyr Asn Val Lys Tyr Thr Lys Gln Val Asn Leu Met Ser

015 520 525

Thr Leu Ser Leu Leu Ile Gly Ser Thr Leu Pro Tyr Gly Asn Ile Gly

530 535 540

Asn Ile Ile Met Asp Phe Ile Pro Asn Ala Tyr Ile Lys Asn Asn Asn

545 550 555 560

Lys Lys Lys Asn Asn Asn Asn Asn Asn Asn Asn Asn Asn Ser Ser Leu

565 570 575

R



Tyr Phe Val Cys Val Ile Pro Ser Ile Tyr Leu Thr Leu
Thr Pro Phe 435 440 445 Leu Phe Tyr Ay Tyr Tyr Ile
Ile Tyr Asn Asn Ile Leu Asn Lys Val 450 455 460 Lys

WD\2004/84856Thr [l e Asn Ile Tyr Met Tyr |le Lou LysCTAIRQ003/614920
Ile Asp 465 470 475 480 Trp Ile Val Tyr Leu Val Thr
Hs Leu Gu Ile Leu Ser Leu Ser Phe 485 490 495 WO
2004/ 048567 PCT/ JP2003/ 014920 60/161 Ser Lys His Lys
GQu Hs Lys Ile Val Ile Gy ¥i1 dlie Pro Phe Leu 500
505 510 Thr Ile Phe Val Ay Tyr Ala Leu Tyr Ile lle
Lys Leu His Tyr Lys 515 520 525 Lys Tyr Asn Ay Lys
Asn Ay Lys Asn Ile Tyr Asn Asn Asn Lys Ile 530 535

40 A n Tyr Ay Asn Ile Thr Ile Lys Gy Arg Asn Lys

-PI‘Py#\Sn [Gau @ém AsgdmusBpr 955 &80 Ley |leuSasn Sen Mer Timeu
Phe Thr Asn Ile Ser Phe Leu Leu G n Phe Leu 565 570
575 Cys 80 Leu Phe Phe &$§ Leu Ile H s AS$A0Ar g Ser
Pro Qu His Val 580 585 590

Ilé Ala Glu Leu Asn Tyr Ala Asn Leu Trp Gln Leu Asn Arg Tyr Leu

595 600 | 605

Asn Glu Tyr Glu Lys Lys Tyr Asn Ile Ile Lys Asn Glu Asp Tyr His

610 615 620

Phe Ile Lys Ser Ser Trp His Ile Ile GIn Lys Asp Lys Lys Glu Leu

625 630 636 640

Phe Phe Gln Pro Asn Lys Lys Phe Ile Lys Asn Asp Ile Leu Leu Lys

645 ' 650 655

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

ST T 860 665 670

Met Asp Ile Thr Gln Lys Tyr Phe Tyr Tyr Ile Phe Asn Ile Lys Glu

675 680 685

Lys Tyr Phe Leu Ile Leu Ser Ile Val Leu Asn Ile Phe Leu Leu Leu

690 695 700

Phe Leu Lys His Phe Tyr Tyr Tyr Ser Lys Leu Asn Tyr Tyr His Lys



Ala Ser Tyr Phe Arg Asn Leu G u Thr Lys' Asp Asp-G' n
Asn Ile Tyr 595 600 605 1Ile Phe Ile Thr Asn Cys Tyr

Jle Pro Leu Tyr Ser Hs Ile Hs 610 615 6 ,
W@’@“H?é’d;sn Ile Ay Phe Leu Asp Cys Ser Pro Ty%rgT/' p(%"y'm"'920

Thr Ser 625 630 635 640 WO 2004/ 048567
PCT/ JP2003/ 014920 61/161 Asn Asp GQu Ala Thr Lys Asn

Trp Arg Lys Arg Ile Tyr @ p s 645 650 655 Phe
Lys Au G n Phe Phe Asn Iglg}lgﬁre@éyn G u Lys Lys Asn
Asn Asn 660 665 670 His His Ile Ash Ser Thr Tyr Gy

708sp Thr 1le Threfyo Tyr Ile Ile 76/5 680 685 Pro fAgp
Lys Ser Phe Tyr Trp Phe Ay Hs H's Hs Phe Asn Lys

Lys 690 695 700 Asn Asn Phe dn Tyr Ile Tyr @ n Asn
Ile Asn Leu Ser Cys Leu Asn 705 710 715 720 - Tyr Arg

Lof8e1% g DR Rl G b BT T 8,

Aan Leg Phe 712%U Ser Thr. Tyr 7?360 745 750 735

Leu Cys Ile Cys Ala Leu Leu Leu Tyr Phe Phe Ile Phe Cys Leu Ser

740 745 750

Ile Lys Glu Tyr Lys Asp Ile Phe Arg Ile Phe Ser His Ala Lys Ile

755 760 765

Ile Phe Ile Ser Asn Asn Ile Asp Met Ile Ile Pro Ser Ile Lys Asn

770 TS 780

Tyr His Met Ser Ala Lys Arg Asn Met Asn Ile Thr Asn Asn Asp Thr

785 790 795 : 800

" Tyr His Thr Ser His Lys Asp Arg Lys Ser Phe Thr Asn Lys Glu Glu T

805 810 815

Lys Gln Asn Asn Thr Leu Met Asn Ile Phe Tyr Asn Ile Ile Tyr Phe

820 825 830

Leu Arg Jle Ile Arg Lys Lys lle Val Gln Tyr Ile Ile Phe Ile His

83b 840 845



Asn Tyr Lys Leu Qu Thr Lys Pro Phe Phe Ser Tyr Phe

Met Ile Ser 755 760 765 G u Ala Lys Gly Ile Val Pro

Val Tyr His Tyr Ile Phe Lys Arg Val WD 20041048567,
wWBCHR2E03/ 014920 62/161 770 775 780 Pro SerrcCiir2003/014920

<210> 14 <211> 1233 E-' <212> DNA <213> Pl asnodi um

fal ci parum <400> 14 atggggcata cacat aaaga at at aaaaac

aat gagaaga gtgcaatatt ttttgagtgg 60 ttgatttttt

ttgtgggtat aataattcgt atgaptatts attattatgg
aaggtggcaa 120 gataaaaact ttaatgttaa gtttacagat
gtagattatt atgttttttc t atgctgca 180 aaatatgtac

Leut Bergdbe dar addnbentTar Gdat/eral batlde 8wt dle Leu Phe

tacaccttta 240 ttagcatata taatgatacc aaattttttt
gt8attttt cttttggdRl aatattattt 30860tcatttatcg
atattcttgt tactattctt ataaatcaaa ttataaaaat
caaatatact 360 aattgtaaaa attatatatt ttatacttgt
ttatggtttt taaatccatt agtcataatt 420 WD 2004/ 048567
LyPQRu) PO F3H 01t02De 188/ TB1Asn Ser Phe Gln Ile Leu Arg Ser

865 870 ' 875 880

Asn Tyr Phe Leu Leu Phe Val Ile Ile Trp Ser Cys Cys Glu Met Ser

885 390 895

Phe Asn_Tyr Ile Asp Lys Glu Arg Tyr Tyr Ile His Tyr Ile Leu Ile

900 ' 905 910

Val Tyr Val Tle Phe Gly Met Leu Lys Trp Lys Tyr His Arg Val Phe

915 ' 920 925

Asn Ile Leu Lys Ala Phe Ile Leu Leu Val Leu Leu Ile Ile Asn Ala

930 ' 935 940

Leu Tyr Ser His Thr Pro Glu Tyr Phe Asp His Gly Lys Glu Lys Ile

946 950 : 955 960

Tyr Leu Lys Glu Ser Val Leu Lys Ser Val Phe Pro Ile Ser Ser Tyr

965 970 ‘ 975

Ile Leu Ser lLeu Ile Leu Ile Asn Ser Gly Ile Asn Asn Leu Leu Lys

980 985 990



atatcccttc gaggtaatgc agatgttatc ccatgcttct
t aat aat agt aacagtcttt 480 tgtatatata aaaaacat at
wG bddhfoligiet tcgatttttt atggactage tgtgaacttt S4yypro03/014920 -
aaaatatata caattattta tgcactacca ttcatgttat
atttaaataa aaattattta 600 cttggggaaa atatttttca
att aaat gaa aaaaaaaaaa aaaaaaaaaa tgacttccta 660
ttaaacacat ttttttatat tt%t@g}gﬁé tatctaatt
tttttgtgga attatttaaa 72 taaattatg aacagttttt
atttgccata tgtagttcct cggtatttct aattttaaac 780
tgtgtattct atatcatata tggatatgaa tttttgtatg
agtcttttat atatcatatt 840 attagacgtg atcataggca
Lyd aggt iitd €6 alibt 11d §14 TRECtEBE glla Tt BRgtatt AP0Tyr Ile
gagaagaatt caaagattat tcccttaata acctttgtac

cacaagjmpat tttagtagcc 190 ttatttggat ttjgagtatgc
aagaacgaat ttggaattat ccatgttttt acaaactatt 1020

tcttttattg cattgaataa agtgtgcaca tctcagtatt
tcatttggtg tattccattt 1080 ttaccaatta tactttgtgc

Lef%i’a it Ao PP A%R0RS, alal ofitd ¢l kARt AL 86y 14001
ccatgttat tttttattgt ggcaaaagtg ggctcaaaaa

g ctttt attatata 1200 WO 2004/ 04355 -
Pé?ﬁ§P2003/014920 g@%ﬁGl tatgtctttt catatattat

ttttttttca tga 1233 <210> 15 <211> 410 <212> PRT
<213> Pl asnodi um fal ci parum <400> 15 Met @Ay Hi's Thr

7Phg|ilsleLyﬁ1rGP:yo -Bf‘cra é’e\é‘slfesnﬁ%h% el&ylshrsﬂe AISgrl’Ilher Phe |

1025 1030 ' 1035

e

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

1040 1045 1050

Met Thr Phe Leu Phe Phe Tyr Phe Ile Leu Ile Ser Ser Asn Cys

1055 1060 1065

Sef Glu Asn Met Ile Gln Met Asn Asp Ile Thr Ser Thr Trp Ile

1070 1075 1080

Asn Glu Asn Ile His Asn Arg Asn Asp Pro Ile Ile Thr Lys Gly

1085 1090 1095

Asn Leu Glu Asn Lys Glu Lys Cys Thr Ser Cys Asn Thr Ser-Ile

1100 1105 1110

Lys Glu Lys Phe Tyr Tyr Lys Leu Met Ile Glu Lys Phe Lys Leu



1510 15 Phe Phe Qu Trp Leu Ile Phe Phe Val dy
Ilelle lle Arg lle Ile 20 25 30 Ile Tyr Tyr Tyr Ay
Arg Trp A n Asp Lys Asn Phe Asn Val Lys Phe 35 40 45
wWonRp4Aepseval Asp Tyr Tyr Val Phe Ser Asp Al a AlRCTLEP2003/014920
Tyr Val Lou 50 55 60 Met Asn Lys Ser Pro Tyr A u
Arg Tyr Thr Tyr Arg Tyr Thr Pro Leu 65 70 75 80 Leu
Ala Tyr Ile Met Ile Pro Asn Phe Phe Val Hi's Phe Ser
Phe Ay 85 90 95 WO 2004/®48567 #°qT/ JP2003/ 014920
65/ 161 Lys Ile Lou Phe Ser Phe Ile Asp Ile Lou Val
Thr lle Lou Ile Asn 100 105 110 Gn lle Ille Lys Ile
LysHyr Thr Asn COys 148 Asn Tyr 11e PH42Fyr 115 120
125 Thr Cys Lou Trp Phe Lou Asn Pro Lou Val lle lle
Ile Ser Lou Arg 130 135 140 Ay Asn Ala Asp Val lle
Pro Cys Phe Lou Ile Ile Val Thr 1le Phe 145 150 155
Leyehsn oJbr (OQve Sgir Vey deuysAsy &lp|GEuphkn Ide St Gr Ilte
Phe Tyr Gy Lou
1130 1135 1140

GIn Tle Tyr Lys Leu Ile Arg Asp Ile Ser Tyr Phe Tyr Ile Asn

1145 ' 1150 1155

Glu Thr.rAsp Phe Tyr Ile Leu Ser Cys Val Leu Leu Ilé Tyr Ser

1160 1165 1170

- Phe Phe Ile Thr Gly His Lys Phe Ile Leu Asn Asn Leu Pro Leu

1175 1180 1185

Val Ser Gly Tyr Val Gly Leu Tyr Lys Tyr Val Trp Pro Ile Ser

1190 1195 1200

Gln Phe Tyr Ile Phe Asn His Jle Phe Phe Pro Phe Phe Phe Ser

1205 1210 1215

Leu Phe Phe Ile Ile Tyr Ile Tyr Asn Ile Arg Arg Ile Lys Ile

1220 1225 1230

Ile Asn Ser Phe Lys Gln Phe Asp Leu Tyf Tyr Phe Tyr Val Tyr

1235 1240 1245



165 170 175 Ala Val Asn Phe Lys Ile Tyr- Thr Ile Ile
Tyr Ala Lou Pro Phe Met 180 185 190 Lou Tyr Lou Asn
whYgnagseTyr Lou Lou Gy Gu Asn Ile Phe A n Lher 96314920
200 205  Asn G u Lys Lys Lys Lys Lys Lys Asn Asp %ﬁe
~ Lou Lou Asn Thr Phe 210 215 220 Phe Tyr Ile Phe Arg
Ile Ile Ser Asn Phe Phe Val du Lou Phe Lys WO
2004/ 048- 567 PCT/JPZOOS/Q%%@;Q%Epg/161 225 230 235

240 Leu Asn Tyr u dn

he Ala Ile Cys Ser

Ser Ser Val Phe 245 250 255 Leu Ile Leu Asn Cys Val
ProfeulyNed laen PR T+ FHey Ihw AR SePhBhd-€du 26@ &b 340
Tyr Qu Ser Phe Ile Tyr His Ile Ile Arg Arg Asp Hi's
Argrhi s Asn 275 280 285 Phe Ser Leu RhgoPhe Tyr Leu
Met Tyr Leu Ser Ile Au Lys Asn Ser 290 295 300 Lys
Ile lle Pro Leu lle Thr Phe Val Pro An lle Ile Leu

Val

Ala 305 310 315 320 Leu Phe Ay Phe Lys Tyr Al a

Ly&gheThE1 A0 L&Y Y 18U Bar shbetryRhey, Leq Asn Leu His

1265 1270 1275

Ile Met Val Lys Ile

1280

<210%
211>
<2125

- <213>

<400>

18
2433
DNA

Plasmodium falciparum

18

atgggatttt cagaaaatcc caaattctge ctgetcataa ataagettat caagaaatcet 60

aaagtiatag gegttttett atcaattati ggtgtgatit tettttiggt gittaataag 120

tttaastaaga atgetgaatt apgacgetagg acatttacce aatttgtteg taaticagta 180

ttgaacaaaa agaatgagaa gititataal gatacazatt citattfcat gaactataca 240

tatgaaggga aagaagatat aataasagttg atatatgatt atattagaaz aaatatatta 300



325 330
Lys Val

335

Cys Thr Ser G n
Cys Ile Pro Phe Leu Pro Ile Ile Leu Cys Ala lle

Leu Gn Thr Ile Ser Phe Ile Ala Leu Asn
340 345 350 Tyr Phe Ile Trp

355

W3GM1B886WO 2004/ 048567 PCT/ JP2003/ 014920 6 7/rtT@rin0s/014920

Thr Leu Ser Lys Arg Asn Met Phe Leu Ile Ile Ser Ser
Ile Leu Phe 370 375 380 Phe Ile Val Ala Lys Val Gy
Ser Lys Arg Phe Leu Leu Leu Tyr Lys 385 390 395 400

“Tyr Val

<210> 16 <211> 3852

Phe Ser Tyr Ile Igd g Phedlhe Ser 405 410

<212> DNA <213> Pl asnodi um

fal ci parum <400> 16 atgaaaatta aaaat aat at taaaaaaaaa
elaat ydedataat srsRitc astieaatn a4t biaced ateataidgrt acrgaatata
tattttctat tatcctactt ataaatctat tgattttttt
ctcatttatc 120 aatggctatt tttatgcaag acaaaaactt

gaagaaaaat cagaaaacct tgagcttttt 180

agt aggaaag

tteataasigafistegeaieatapadagbriagetaafat apsagatiaagt tetggtaata
aaatactttt 240

aattitgatt

gaacatttit

gaattattat

aatagaatteg

ccttcttata

atattattat

catggtteca

ctgaggtaca

ccecgeattta

ttecaactiaa

ttttgteatt

ttaaagaaag
ctazatgtaa
attctttagg

gaaaaaaaat

ttaaaattaa

taacaaatga

tatttgatat

aaaasaaata

ctgcaacgegg

ccaaageatt

ctteazattt

gaaataitit
ctatatgagt
tgttcaagaa
tat?agatct
ttatgaagga
acttcatitt
gegcectagaa
tgaatatata
gggtageaaa
acaaagttat

ttattttttt

catagegtaa

aaggatgtga

tttatacaaa

tctactatta

ttaaatggta

tattetattc

aagaattatg

cgtgatgata

gtacccataa

ttaagaagte

aatacattca

ttatcggttt
cttttttatt
aatatttita
tigaattiga
tgttacc?aa
ctattaaaat
aaaatggtcg
atgatgaaat
gaaatasaat
agaglaatac

gaaggeatat

aacgttaate

taccaataaa

taataatact

ttectatttat

tecaagactta

ggagettact.

catatacttt

caagaacatt

gattaattig

acatgaagge

accaataagt

. 360

420

480

540

600

660

720

730

840

900

960

1020

1080



tcgattatta atgcaccata tgataaagtt gttatacttt
taatagattc cttaagattt 300 WO 2004/ 048567

W&ﬁ{*ﬁ"gﬁ 2/ 014920 68/161 gattttaccc tatacgat %&Tfnzoosmugzo

aaggaattca
at aat atatc
ggaaaaaaaa
aat gt acat c

t aggaaaaga aaaaaat aaa 3
t agcgaaaaa aaaaat at at
420 aactcattat tttttttaaa
acattttaca aaat gaaaaa 480
aacaacactt tattattccg gttt gaf gc® Hat gccecta
caat aacaac ttcaaggata 540 aaatatatat ttatgggtac
a
= e E oA Al BIPOR2eE CePRaR W tanaten
t aaat aat aa aaaagtaatt 660 gctatcggtg ataataccat
tactcatttg atgaaacatt tttctaaaga attagtttat 720

{tta atgttttt [ttatt {.fagat att
2R LA GRAF LTI E0 UM ag harC dhafagiecaste
ttgggatatt atgtatatac atatgttggg agttgatcat 840 .

attggacat a taaaaacacc caactcaaaa atcat gggag

atgccttaaa agattttgat 900 , acatte
PSRt b ACA ATt At T o asareas

gaagaaaaag aaaaaat gaa aat aat aaaa aaaaaaat at

at aaaactta tcgaaacggt 1020 cataacatac aaaat gaaaa

tgatcatatt attgataata tacaaaatga aaatgatcat 1080 WO
aabigsren o967t 1BETt Jrd§or bila 5222668 1 CatdRLRR ghitasatara
at at acaaaa tgaaaatgat catactattg ataatataca
aagt gaaaat 1140 gatcatacta ttgataatat acaaaatgaa
aatgatcata ctattgaaga tatacaaatt 1200 gataatgatc
latataenat tigacaapdeit digadeazaic ghtifrdt tadatezaldst tegtgeattt
t gat gat aaa 1260 aaaacactgt tcatattttt tggtgatcat
ggacagct ag at acaggaga tcacggagga 1320 :

gat at ct aca
caaat gat gg
t aat at gat a

ttttttaatt tatttattte ttttttagtt aataaaaaaa gaaaagttat

aatgatcaaa-atgaatcatt tgatgpgetat asaaaggliag agaaggtaga acgaattita

tattacaaat

R CIE -

accaadaaas -

atattagaaa

aatcataata

ataaataata

aadaaaaaca

gaddadadaa

aaatiggaat

aaatcaaaga

atattaaaaa

taaataataa

ttctggttaa

attccgaatt

itttaagtaa

attgcaaaat

ttataatatt

taataatatt

accaaaaatt

cattaaaaaa

tgatgaaaat

gaaataatga

tatacaaatg

tatgaaaact

ataaatageg

atagaaaaac

gltaaaatata

ascgaaaagg

aaaatatata

tatatgataa

atgatgaaga

aaatagaaat

ttttitataa

caataataat

tggagaagta

ttittettett

attagaagasz

taattctata

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



tacagcttgg acgaaaccca tagtgctctt tttgcatatt
cacccttaaa ctttatatct 1380 ttagataatg acatcattca
aaataatttt gttttatatg ataaagataa attaaaaaaa 1440

weatgiigeata cact gaat ga agaaaataat aataatgaga  pCT/SP2003/014920

at atagataa ttataaaaaa 1500 tatcattcat atttaaaaga
t agaaat aaa aaatattctt accattataa tgttaaatat 1560
acaaaacaag taaatttaat gagtacctta tccttattaa
ttggatcaac attaccttat 16295 gupaayatag gaaatattat
tatggatttc attcccaatg cat at at aaa aaat aat aat 1680
aaaaaaaaaa ataat aataa taataataat aataataatt

geereeldtie adfacrataajasetayat 70 2abatddatt tadtt ted tedit gad tekcgeta
tttaaattta cattatattg ctgaattaaa ttatgctaac 1800
ttatggcaat tgaatagata cctgaatgaa tatgaaaaaa
agt at aat at aat aaaaaat 1860 WO 2004/ 048567

ttPeTYIR2 003L04820st A0AL &I gasfattsd Geatgdtaatt B@aaticet
atcctcatgg catattatac aaaaagacaa aaaagaattg 1920
ttttttcaac caaataaaaa atttattaaa aatgacattt
t att aaaaaa agaaaaagaa 1980 tcatatatag atttaataaa

atbfeomdt Y acaadediittaatagecaial cagpcaganaat etddeha 2049attett .

tactatatat tcaacataaa agaaaaatat ttcttaattt ,
tatctattgt tttaaatata 2100 ttcttattat tatttttaaa
acatttttat tattattcta aattaaatta ttaccataaa 2160

tcht bttt aangttaaeet ftvatt gal btfnatcaradgialdita tetttegaat
atttattact ttgtatatgt 2220 gcattacttt tatatttttt

tatcttctgt ttatcaatta aagaatataa agatatatte 2280
cgaatatttt ctcatgctaa aatcattttc ataagcaata

atah@cagatatteaiaal 86Gk+ 23402808 Q{ﬂaﬁgé'aeﬂigttgg Sr%(%agtcattta

gagcgct aaa cgtaacatga atattacgaa taatgacac
taccat acat cacataagga tcggaaatca ttcacaaata
aagaagagaa acaaaataat 2460 acacttatga atatatteta

gab@Rloatd alahtd Alebh C14 A3 904! 2A1d.G0. APRRPARANE L 223 st tce

aataggtiat ttgatfcatt ttacteaaat azatatttit tggataatdt aaatattaaa
titagttatg tqttggatat tcaaaatgga tfcttattaa ctttatacaa tttageaaga
aatcattttt gtattggtac agetacctat cctitaatat gctttaccttrattcccaata
gtattttata tagtitttit attittttegt taa

210> 19

{211> 810

212> PRT

{213> Plasmodium falciparum

1920

1980

2040

2100

2160

2220

2280

2340

2400

2433



gttcagtata tcatctttat acatttgaca atatacaatc
taactatagg taatattatc 2580 tttattctat ttaaattatt

Wé%@ﬂﬁ%ﬁ%@ét ataactaatt catttcaaat attaagaagt 2?}?87%9}03]0“920

67 PCT/JP2003/ 014920 71/161 aattatt
ttttgtttgt tattatatgg agctgttgtg aaatgtcctt
taattatata 2700 gataaagaaa gatattatat tcattacatt
ttaattgtat atgttatatt tgggatgctt 2760 aaat ggaagt
atcaccgtgt ctttaatata ctaafagckf {cattttgtt
ggtgcttcta 2820 ataattaatg ctttgtatag ccatacaccc

<4&i9t ptttg accatggtaa agaaaaaata 2880 tatttaaaag
adt ct'gtact aaaatcagtt tttccaatat catcttatat

o R OEL 20015180 B 1, MASLEELAN TSR P

1 cattacaata tatcctcgtt tttttgt{oet t aaat aat at
at accat aga 60 tatattcaat ttataacacc cccaagt%ﬁt
tatttcttaa ccatttcaac cttcatattc 3120 atattcaata
caaatttagg tgtattattt ctcttttata tgacatttct

ttttttctac 3180 ttatfctta taagttccaa cagaa
g dvvst b5s é@raéva?t éja%t 3 by é{ééaﬁ@gig’é%r iiegﬁé,@g(?lia"-al
at gaaaat at acat aat aga aatg tccta taattacaagp
aggaaattﬁ@ 3300 gagaataa 3 aaaagtgtac ttcat'gtaat
acatct at aa aagaaaaatt ttattataaa 3360 ttaatgatag
aaaaattcaa attattaaat acatgctctg tattaaatga

agaagaaat a 3420 WO 2004/ 048567 PCT/ JP2003/014920

Iz X6 Phatlgygbalt Bbe dwat brathe Aan &5s tgat batCaut ket fsp
atttttatat aaatgaaaca 3480 gatttttata ttttatcatg

tgtacBbtta atatattett #8tttataac gggacat@daaa 3540
tttattttaa ataacttacc actagtttca ggttatgttg
gattgtataa atatgtgtgg 3600

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

50 ' 55 60

Asn Glu Lys Phe Tyr Asn Asp Thr Asn Ser Tyr Phe Met Asn Tyr Thr

65 70 ' 75 80

Tyr Glu Gly Lys Glu Asp Ile Ile Lys Leu Ile Tyr Asp Tyr Ile Arg

85 ‘ 20 95

Lys Asn Ile Leu Val Asn Val Glu Asn Glu Met Val Lys Ile Lys Leu

100 105 110

Thr Asp Arg Ile Glu Gln Asn Ile Leu Ile Ser Asn Val Gly Cys Lys

115 120 125

Tyr Cys Asn Asn Met Glu Ser Leu Val Val Val Ile Asn Phe Asp Phe



ccaataagtc agttttatat ttttaatcat attttttttc
cattcttctt ttcgttattt 3660 ¢tttatcattt atatttataa
cat aagaagg ataaaaatta taaattcttt taagcaattt 3720
WEIY BTt atttttatgt ttatccacta atgaactttt — PCT/IP2003/014920
ccttcaaggc ctcctttttg 3780 ttttgttgca agtttattat
atctgtatgg gtttcatatt acttgaatct gcacataatg 3840
gt aaaaat at as 3852 <210> 17 <211> 1283 <212> PRT
<213> Pl asnodi um f al ci par @7 £40@>117 Met Lys |le Lys
Asn Asn Ile Lys Lys Lys Asn Asp Asn Leu His Hs 1 5
10 WD 2004/ 048567 ,PCT/ JP2003/ 014920 73/ 161 Phe
[ er Asn H's Thr %8u Il1e Phe Ser I#8 Ile Leu Leu
Ile Asn 20 25 30 Leu Leu Ile Phe Phe Ser Phe Ile
Asn Gy Tyr Phe Tyr Ala Arg An 35 40 45 Lys Leu Qu
Lys Ser Qu Asn lLeu GQu Leu Phe Ser Arg Lys Val
LE@ 5 Fre bris TaryPhe plig Serryel Vile Hay GéérLeLUe@hlL)JL@uLM@
gs Lys Asn Thr- Phe 65. 70 75 80
150 - 165 160

Glu His Phe Ser Lys Cys Asn Tyr Met Ser Lys Asp Val Thr Phe Leu

165 170 175

Phe Thr Asn Lys Glu Leu Leu Tyr Ser Leu Gly Val Gln Glu Phe Ile

180 185 190

GIln Lys Tyr Phe Tyr Asn Asn Thr Asn Arg Ile Gly Lys Lys Ile Ile

195 200 205

Arg Ser Ser Thr Ile Ile Glu Phe Asp Ser Ile Tyr Pro Ser Tyr Ile

210 ' 215 - 290

'Lys Ile Asn Tyr Glu Gly Leu Asn Gly Met Leu Pro Asn Gln Asp Leu

225 230 235~ 240

Ile Leu Leu Leu Thr Asn Glu Leu His Phe Tyr Ser Ile Pro Ile Lys

245 : 250 255

Met Glu Leu Thr His Gly Ser Ile Phe Asp Met Ala Leu Glu Lys Asn

260 265 270



Ser Ile lle Asn Ala Pro Tyr Asp Lys Val Val Ile Leu
Leu Ile Asp 85 90 95 Ser Leu Arg Phe Asp Phe Thr Leu

SR hr Asn Tyr Qu Lys Gu 100 105 110 R 10
W@@Tyé“@ u Lys Asn Thr Asp Ile Tyr Asn Asn IIP|eter‘$'lé)r5&)3/014)20

Ser 115 120 125 Qu Lys Lys Asn Ile Ser Asn Asp Ay
G u Lys Lys Asn Ser Leu Phe 130 135 140 Phe Leu Asn

Asn Met Ile Asn Val His Hys, | u Gn Asn Qu Lys

145 150 155 160 WD 2004/ 5523‘5€L7f|:é(_2$/JP2003/ 014920

74/ 161 Asn Asn Thr Leu Leu Phe Arg Phe Asp Al a Asp
TyAl @luiPhen Ty Hie ITbr Tyrl€he 148 Avd TyFMiysSeks Alyg T:€ GhyS

Ser Ile Phe Met Ay Thr Ile Pro Asn Tyr Met 180 185

190 @&rm Val Asn G u AsggPhe Ser Pro Thegghr Ser Val

G u Asp Asn Phe 195 200 205 Phe Gu G n Leu H's Lou

Asn Asn Lys Lys Val Ile Alalle Ay Asp 210 215 220
Asn Thr Ile Thr His Leu Met Lys H's Phe Ser Lys Qu

Tykel Valke Togh A&?@sgg’ﬁsﬁ@% 2@ Lys Asn Ile Pro Ala Phe Thr

280 295 300

Ala Thr Gly Gly Ser-Lys Val Pro Ile Arg Asn Lys Met Iie Asn Leu

- 305 ' 310 316 320

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

325 330 335

Thr His Glu Gly Phe Cys His Ser Ser Asn Phe Tyr Phe Phe Asn Thr

340 345 : 350

Phe Arg ‘Arg His Ile Pro Ile Ser Iler Tyr Cys Tyr Ser Val Tyr Leu

355 o 360 365

Ile Cys Ala Tyr Ser Ile Met Lys Leu Phe Lys Ser Thr Ile Phe Arg

- 370 375 380

Ser Tyr Ile Asn Phe Leu Thr Gly Phe Tyr Thr Tyr Leu Ile Thr Ile

385 390 395 400

Leu Ile Ile Ser Leu Pro Ile Tyr Leu Ile Ser Thr Asn Lys Lys Phe

405 410 415



A u Ser Phe Asn Val Phe Asp Phe Tyr Ser Leu Asp Ile
Ala Ala Lys 245 250 255 Lys H's Phe Tyr Gu Qu Tyr
A u Ser Asn Asp Trp Asp Ile Met Tyr 260 265 270 Ile

woi2godsssleu Gy Val Asp His Ile Ay H s || e LyCTIiPoe3/614920

Pro Asn 275 280 285 Ser Lys Ile Met Ay Asp Ala Leu
Lys Asp Phe Asp Thr Phe Ile Tyr WO 2004/ 043567
PCT/ JP2003/ 014920 75/161 290 295 300 Asp lle lle
Asn Lys Ile Lys Leu Asp A® ¥eu6Lys Asn Ile Ser Thr
305 310 315 320 Gu GQu Lys Qu Lys Met Lys Ile lle
Lys Lys Lys Ile Tyr Lys Thr 325 330 335 Tyr Arg Asn
@y His Hs Ile Gn Asn Glu Asn Asp Hs Ile Ile Asp
340 345 350 Asn_lle A n Asn Asp His Ile lle
Tyasplundat g &5 Pheg iy ﬁlu @@5 @Golé%é)r%%ﬁ Kgp TrsGithr -
~ Ile Asp Asn Ile A n Ser Au _Asn Asp His Thr Ile 370
375 380 48p Asn Ile A@n A2A G u Asn Asp H480Thr Ile
Gu Asp Ile Gn He 385 390 395 400

Trp His Pro Asp Asn Phe Asp Lys Tyr Ile Lys Ile Ala Asn Ile Trp

435 440 445

'Trp Asn Val Leu Phe Phe Ser IlerPhe Gly Ala Phe Phe Phe Asn Leu

450 ) 455 460

Phe Ile Ser Phe Leu Val Asn Lys Lys Arg Lys Val Ile Pro Lys Lys

465 470 475 480

Asn Asp Gln Asn Glu Ser Phe Asp Gly Tyr Lys Lys Val Glu Lys Val

85 o490 . 495

Glu Arg Ile Leu Ile Leu Glu Lys Ile Lys Glu Leu Gln Asn Glu Tle

500 505 510

Met Lys Arg Lys Gly Ile Thr Asn Asn His Asn Asn Ile Lys Asn Tyr

515 520 525

Asn Ile Tyr Thr Asr Glu Asn Ile Tyr Asn Asn Asn Ile Asn Asn Ile

030 635 540

Asn Asn Asn Asn Asn Ile Tyr Glu Asn Leu Tyr Asp Asn Gly Glu Val



Asp Asn Asp His Thr Ile Au Asp Ile Au Asn A n Ser
Gu dn Lys 405 410 415 Asn Asp Asp Lys Lys Thr Lou

he Phe Gy Asp Hs Gy Gn 420 425 it ac
=‘N§E§%f%§§g67 PCT/ JP2003/ 014920 ~ 76/ 161 Leu Asp*%ﬁ%ﬁﬁyyml*”“

Hs Ay Gy Tyr Ser Leu Asp Gu Thr His Ser 435
440,445 Ala Leu Phe Ala Tyr Ser Pro Leu Asn Phe Ile
Ser Leu Asp Asn Asp 450 ﬁ’@/@gﬁ le Ile An Asn Asn
Phe Val Leu Tyr Asp Lys. Leu Lys Lys 465 470
475 480 Asn Val Asn Thr Leu Asn u G u Asn Asn Asn

s4Asn G u Asn |l egdpp 485 490 495 gAsn Tyr Lys Lys dgy
H s Ser Tyr Leu Lys Asp Arg Asn Lys Lys Tyr 500 505
510 Ser Tyr His Tyr Asn Val Lys Tyr Thr Lys @ n Val .
Leu Met Ser 515 520 525 Thr Leu Ser Leu Leu lle

| LY%‘# R T8 R VAL DL 18 R %Spféﬁl

Asn Asn Asn 56%45 550 555 560 gy

Asp Phe Leu Leu Glu Lys Lys Asn Ser Glu Phe Ile Lys Lys Ile Glu

580 585 590

Lys 6ln Tle Glu Ile Leu Glu Glu Lys Leu Glu Phe Leu Ser Asn Asp

595 . 600 605

Glu Asn Val Lys Tyr Ile Phe Tyr Asn Asn Ser Ile Ala Pro Phe Asn

610 615 620

Thr Met Met Ile Tyr Met Asn Ile Phe Tyr Phe Ile Leu Val Ala Leu

625 630 : 635 : 640

Leu Ser Ser Leu Tyr Asn Trp Ser Tyr Ser Val Leu Phe Ser Leu Leu

645 650 655

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

660 665 670

Arg Ile Phe Lys Lys Ile Ile Leu Ser i<u Phe Ile Leu Cys Met Phe

675 680 685



P
;
}

Lys Lys Lys Asn Asn Asn Asn Asn Asn Asn Asn Asn Asn

Ser Ser Leu 565 570 575 WD 2004/ 048567 '

PCT/ JP2003/ 014920 77/161 Pro Asn Qu A n Thr Asn Leu
WD200M84856Asp Leu Leu Asn Leu His Tyr 580 585 S390r/Jrkbos/014920

Ala Gu Leu Asn Tyr Ala Asn Leu Trp A n Leu Asn Arg

Tyr Leu 595 600 605 Asn Gu Tyr Qu Lys Lys Tyr Asn

Ile Ile Lys Asn Qu Asp Tyr His 610 615 620 Phe Ile

Lys Ser Ser Trp His Ile 19a dhdys Asp Lys Lys Gu

Leu 625 630 635 640 Phe Phe Gn Pro Asn Lys Lys Phe

Ile L n p, Ile Leu Leu Lys 645 650 655 Lys Qu
Il@yiwa)‘@t@? %ff-’r Aspehsm Aspis| et Agp Asnul MedrrilnThys
Leyu "660- 665 670 Met Asp Ile Thr A n Lys Tyr Phe
CTyP9%ryr 11e Phe AsrP¥i e Lys Gu 6750880 685 Lys Tyr
Phe Leu Ile Leu-Ser Ile Val Leu Asn Ile Phe Leu Lou
Leu 690 695 700 Phe Leu Lys Hi s Phe Tyr Tyr Tyr Ser
Lys Leu Asn Tyr Tyr Hi s Lys WO 2004/ 048567
LepCiig pendauoRo Age Asn Asn Ile Ser Lys Cys Cys Lys Tyr Leu

705 710 715 720

Asp Lys His Lys Ile Leu Gln Ser Lys Tyr Phe Pro Glu Ser Leu Gln

725 730 , 735

Phe Ile Cys Ser Asn Arg Leu Phe Asp Ser Phe Tyr Ser Asn Lys Tyr

740 745" 750

" Phe Leu Asp Asn Leu Asn Ile Lys Phe Ser Tyr Val Leu Asp Ile Gln

755 : 760 765

Asn Gly Phe Leu Leu Thr Leu Tyr Asn Leu Ala Arg Asn His Phe Cys

770 775 780

Ile Gly Thr Ala Thr Tyr Pro Leu Ile Cys Phe Thr Leu Phe Pro Ile

785 s 790 795 ' 800

Val Phe Tyr Ile Val Phe Leu Phe Phe Cys

805 810

210> 20



78/ 161 705 710 715 720 Leu Ile Lys Val
Asp Phe Asn Lys Asn Ile Tyr
Lys Ala Leu Leu Leu Tyr Phe Phe Ile P
Ile Lys Gu Tyr
Hs Ala Lys Ile 755 760 765

I
wlp

Arg lle
Ile
Asn
Asn
Thr

DY

Ser

Phe In Asn Ile Ile Tyr
okbe Ang Lys Lys Ile Val

Phe Ser

740 745 750

Ser Asn Asn |lle Asp Met
770 775 780 Tyr
Il'e Thr Asn Asn Asp
H's Lys Asp Arg Lys Ser
&8b6 810 815 Lys G n Asn Asn Thr
Phe
Gn Tyr

Leu Leu

Ilelle

I L

Phe Thr Asn Lys Qdu

Thr
725 730

Pro Ser |
a Lys Arg
0 795 800

Leu Met

Lys Asp

Phe Asn

735 Leu

Il e Phe
le Lys

Asn Met
Tyr Hi s

Asn |l e

820 825 830 Leu Arg lle

Ile lle Phe Ile H s

835 840 845 WO 2004/ 048567 PCT/JP2003/ 014920 79/161

<okgy
Ile Leu

<400> 20

tgttgtaatt

tatcttattt

gtaatagatg

tttaaggatg

tatatggaag

fcacateatce

attgtiacag

attataataa

. gatttiaaccy

attaataata

PEsiddgud Y2169

Phe 850

atggttattc gatttttect

ttaaatattc
atatgataat
ataatagica

aagaattatt

gtttaaasaa

ctaaatatat

gcacaagata

gtagagtagc

ggtettttag

caggttatgt

855 860

gttigteatt

gattatatta

tgatgaatta

agatggtact

attaatacaa

tgtaacagga

ttataacttit

taagaaccaa

azattttita

attatataas

ttttcaaatg

acactettag

cctacttaca

aataaacatg

gcagatgtet

agaasaggaa

gattttgtta

attaaaaaac

ggtggaatat

gcteaattic

actaatgtac

gaagttettg

gettatgecat
atgaaaaaga
aaattaaatt
acaaaaagil
aattaggett
taataatgga
‘aaagagaaaa
caggatggtc-
tattatteat
tgaaggaact

taagagcata

Jdggu Thr Ile Gy Asn Ile Ile Phe

aaatatggtg
aaactiacca
tgaaataatt
acaaaacatt
agegttctgea
tgetgattta
aaattgtgac
atttaataga
taatctatcea
?atgcaatct

tasaatggga

13/014¢
oo

60

120

180

240

300

360

420

480

540

600

660



Lys Leu Phe Pro Lys Ile Ile Thr Asn Ser Phe Gn Ile
Leu Arg Ser 865 870 875 880 Asn Tyr Phe Leu Leu Phe
Val Ile Ile Trp Ser Cys Cys G u Met Ser 885 890 895

wBheohsselyr 1le Asp Lys Gu Arg Tyr Tyr He Hi spd¥§p2003/614920

Ile Leu Ile 900 905 910 Val Tyr Val Ile Phe Ay Mt
Leu Lys Trp Lys Tyr His Arg Val Phe 915 920 925 Asn
Ile Leu Lys Ala Phe Ile Leu Leu Val Leu Leu Ile Ile
Asn Ala 930 935 940 Louglgr-Sep tis Thr Pro Gu Tyr
Phe Asp H's Gly Lys Qu Lys Ile 945 950 955 960 Tyr
Leu Lys GQu Ser Val Leu Lys Ser Val Phe Pro Ile Ser
Ser Tyr 965 970 975 |Ile Leu Ser Leu Ile Leu Ile Asn
Ser Ay Ile Asn Asn Leu Lou Lys 980 985 990 WD

2223041 8R 8ie8FagRCTE JP20081I01490(at80411 64t Lisgasa ptihaadcy s
Ilelle lle Thr Gn lle Trp Thr Leu Gn Tyr Ile 995
1000 1005 Lou Val Phe Leu Phe Leu Asn Asn lle Tyr
H's Arg Tyr Ile dn 1010 1015 1020

gaaactacag atattttaca atacttatca ggtctiitca agittattctg gicaatataa

210> 21
211> 259
212> PRT

<213> Plasmodium falciparum

<400> 21
Met Val Ile Arg Phe Phe Leu Phe Val Tle Thr Leu Leu Gly Leu Cys

1 5 10 15

Ile Asn Met Val Cys Cys Asn Phe Lys Tyr Ser Ile Ile.Leu Pro Thr

20 25 30

Tyr Asn Glu Lys Glu Asn Leu Pro Tyr Leu Ile Tyr Met Ile Ile Asp

35 40 45

Glu Leu Asn Lys His Glu Ile Lys Phe Glu Ile Ile Val Ile Asp Asp

50 55 60

Asn Ser Gln Asp Gly Thr Ala Asp Val Tyr Lys Lys Leu Gln Asn Ile

65 70 75 80

720

780



Phe Ile.Thr Pro Pro Ser Ile Tyr Phe Leu Thr Ile Ser
Thr Phe 1025 1030 1035 Ile Phe Il e Phe Asn Thr Asn

cyal Leu Phe Lou Phe Tyr 1040 1045 10
: W#E?M@ s )(eu Phe Phe Tyr Phe Ile Leu Ile Ser %TA‘{;@BOS"O“”O

Cys 1055 1060 1065 Ser G u Asn Met Ile G n Met Asn
Asp Ile Thr Ser Thr Trp Ile 1070 1075 1080 Asn Qu
Asn Ile H's Asn Arg Asn @f% ﬁ_Glie Ile Thr Lys Ay
1085 1090 1095 Asn Leu AsnLys- A u Lys Cys Thr
Ser Cys Asn Thr Ser Ile 1100 1105 1110 Lys du Lys
Phe Tyr Tyr Lys Lou Met Ile Qu Lys Phe Lys Leu WO
2004/ 048567 PCT/ JP2003/ 014920 81/161 1115 1120 1125

PheL%sA% &0 CMSLe e LeMaled QUe AR Bl LG WGIG Uyd IL%uI\@].ty
Gy Ile 1130 1135 1140 An Ile Tyr Lys Lou lle Ar

Asp Ile Ser gkyr Phe Tyr |le Agn 1145 1150 115 G u
Thr Asp Phe Tyr Ile Lou Ser Cys Val Lou Leu Ile Tyr
Ser 1160 1165 1170

Leu Gly Ser Ala Tyr Met Glu Glereu Lys Asn Val Thr Gly Asp Phe

100 ' 105 110

Val Ile Ile Met Asp Ala Asp Leu Ser His His Pro Lys Tyr Ile Tyr

115 120 : 125

" Ash Phe Ile Lys Lys Gln Afg Glu Lys Asn Cys Asp Ile Val Thr Gly

130 136 140

Thr Arg Tyr Lys Asn Gln Gly Gly Ile Ser Gly Trp Ser Phe Asn Arg

145 : 150 13 160

Ile Ile 1le Ser Arg Val Ala Asn Phe Leu Ala Gln Phe Leu Leu Phe

165 170 175

Iile Asn Leu Sexr Asp Leu Thr Gly Ser Phe Arg Leu Tyr Lys Thr Asn

180 185 190

Val Leu Lys Glu Leu Met Gln Ser Ile Asn Asn Thr Gly Tyr Val Phe

195 200 205

Gln Met Glu Val Leu Val Arg Ala Tyr Lys Met Gly Lys Ser Ile Glu



Phe Phe Ile Thr Ay H s Lys Phe Ile Lou Asn Asn Leu
Pro Leu 1175 1180 1185 Val Ser @Ay Tyr Val Gy Lou

Tyr Lys Tyr Val Trp Pro Ile Ser 1190 1195 1200 Gn

‘WORe4MEs6rl e Phe Asn His Il e Phe Phe Pro Phe PlreTR®e003/014920

Ser 1205 1210 1215 Lou Phe Phe lle Ile Tyr Ile Tyr
Asn Ile Arg Arg Ile Lys Ile 1220 1225 1230 Ile Asn
Ser Phe Lys @ n Phe Asp Lou Tyr Tyr Phe Tyr Val Tyr
1235 1240 1245 WD 2004/ 048567 1PET1 JP2003/ 014920

82/ 161 Pro Leu Met Asn Phe Ser Phe Lys Ala Ser Phe
Leu Phe Cys Cys 1250 1255 1260 Lys Phe Ile Ile Ser
Va#l0Trp val Ser Tyrél¥yr Leu Asn LeuZlfs 1265 1270
1275 Ile Met Val Lys Ile 1280 { <210> 18 <211> 2433
<212> DNA <213> Pl asnodi um f al ci parum

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

225 230 235 240

Glu Thr Thr Asp Ile Leu Gln Tyr Leu Ser Gly Leu Phe Lys Leu Phe

245 250 2b5

Trp Ser Ile

210> 22
<211> 843
<212> DNA

{213> Saccharomyces cerevisiae

400> 22

atgacaagat ctecciggaa gegectacta tggttgamac aggagtacec agataattat
acagatccaa gttitattga gttgagagea agacaaaagg ctgagagtaa ccagaagict
gatagaaaat tatcagaagc tgectcgeget caaattaggt tggattitat aagtttctac

caaaccatat tgaacacttc tttcatttac atcactttta catatatita ctattatgge

60

120

180

240



<400> 18 atgggatttt cagaaaatcc caaattctgc ctgctcataa
at aagcttat caagaaatct 60 aaagttatag gcgttttctt

‘_Wgtzg@g,%s%t,t ggtgtgattt tctttttggt gtttaataag 130t/ p2003/014920

tttaataaga atgctgaatt agacgctagg acatttaccc
aatttgttgg taattcagta 180 ttgaacaaaa agaat gagaa
gttttataat gatacaaatt cttatttcat gaactataca 240
t at gaaggga aagaagat at aaQ9V[FI% tatatgatt
at att agaaa aaatatatta 300 2004/ 048567
PCT/ JP2003/ 014920 83/161 gt aaat gt ag agaat gagat
ttggitaaaatia cagaadidcaasigg tat Bigaatt ytacagaatattat36tcaaggacg
ttgataagta atgtaggatg taaatattgt aataatatgg
aaagtttagt tgtggtaata 420 aattttgatt ttaaagaaag
gaaatatttt catagcgtaa ttatcggttt aacgttaatg 480
aaggbsRkti ddctat ARl gt@rtei Bl Frdatiaaadogalegttmt tatcacattt
ettttttatt taccaataaa 540 gaattattat attctttagg
tgttcaagaa tttatacaaa aatattttta taataatact 600
aat agaattg gaaaaaaaat tattagatct tetactatta
gchh BAALE ORtht SRt hERlct658: teekimidat Budoh AR LR gat toc
ttat gaagga ttaaatggta tgttacctaa tcaagactta 7
atattattat . taacaaatga acttcatttt tattctatac
ctattaaaat ggagcttact 780 catggttcca tatttgatat
at898EALR0AA 2R0AR! Lot d Aeantg gw@aﬁ@t%g%‘eseemf%épcaacaaag
ct gaggt aca aaaaaaaata tgaatartata cgtgat
at gat gaaat caagaacatt 900 cccgcattta ctgcaacggg
gggt agcaaa gt acccat aa gaaat aaaat gattaatttg 960
ticaacttaa ¢ g a
tokdARih AR oL LRt O RE30 M b R e g octa
ttattttttt aatacattca gaaggcatat accaataagt 1080 WO
2004/ 048567 PCT/ JP2003/ 014920 _

tcategagege tttegaccac aatcgacgia ttetgittic ttttaatitg tattcagtte
aatatcattc tacccactta itttatcggteg acgaataagg tagtécCgat agtttcaaat
attattgtat actcattttt gmatgtiget ctaggttgga tttatatget gttgatttic
tttgetteag tattttatat tactgtittta cctaagtggt tcatetactg gaaaateaat
tatcatazac gggataacga tctactaagt acatgggatg caagazacacc aatattiggat
tag

210> 23

<211> 280

212> PRT

300

360

420
480
540
600
660
720
780
840

843



84/ 1 61 atatattgtt atagtgttta tttaatatgc gcatatagca
taatgaaatt atttaaatca 1140 acgatattta gaagctacat
aaatttttta acaggtttct acacttattt gattacaata 1200

wotzaet48idrt ccctacctat atatttaatt tcaacaaata  PCT/IP2003/014920

aaaaatttta tgagttgttg 1260 aattttgaag aaaatt at at
tccttcatgt tatgaatggc atcctgataa ttttgataaa 1320
t at at aaaaa ttgcaaatat atggtggaat gttttatttt '
tctcaatttt tggtgcattt 13807 Attgttaatt tatttatttc
ttttttagtt aat aaaaaaa gaaaagttat accaaaaaaa 1440
aat gat caaa atgaatcatt tgatggctat aaaaaggtag
ZhaatRfcagrenieoa ey BSIBS00 at att agaaa aaat caaaga
att gcaaaat gaaat aat ga aacgaaaagg tattacaaat 1560
aatcataata atattaaaaa ttataatatt tatacaaatg
aaaat at at a caat aataat 1620 ataaataata taaataataa
4frat aht att tattaaaact tatatgataa tggagaagta 1680
aaaaaaaaca ttctggttaa accaaaaatt ataaatagcg
MettThat Ayza§er (Prot Bt Eys ArZ4beu denakmpabela Last@ogaht tTyr
catt aaaaaa at agat aaac aaat agaaat attagaagaa 1800
1 aaattggaat thtttaagtaa tgatgad@at gtaaaatata 16
ttttttataa taattctata 1860 WO 2004/ 048567
PCT/ JP2003/ 014920 85/161 gcaccattta atacaat gat
"gatatatatg aatatttttt atttcatatt agtagcgcta 1920
Pré 1A3a0Adc Otr (TatroAgaPrg BircPiatiletGlgt Béd dbktAla Arg Gin
gcctgcectatt tgaaattcgt 1980 atatcaattt tacataattt
aaaaacaaga ccagtcagaa tttgsaagaa gattattct3o 2040
tcacttfttta ttctttgtat gtttatttat atgtatccta
atgataatca tctttggaat 2100 ataagacaga agetaactaa
tttatttagg aataatatat caaaatgttg taaatattta 2160

Ly93033gLASar 3@at @td a8 aadganakatLid £ 3BRAG Y Ala Ala
gtttgcaatt tatttgttcg 2220

35 40 45

Arg Ala Gln Jle Arg Leu Asp Phe Ile Ser Phe Tyr Gln Thr Ile Leu

50 56 60

Asn Thr Ser Phe 1le Tyr Ile Thr Phe Thr Tyr Ile Tyr Tyr Tyr Gly

65 70 75 80

Phe Asp Pro Ile Pro Pro Thr Ile Phe Leu Ser Phe Ile Thr Leu Ile

85 90 95

Ile Ser Arg Thr Lys Val Asp Pro Leu Leu Ser Ser Phe Met Asp Val

100 105 110

Lys Ser Ser Leu Ile Ile Thr Phe Ala Met Leu Thr Leu Ser Pro Val

115 120 125



aataggttat ttgattcatt ttactcaaat aaatattttt
tggat aatct aaatattaaa 2280 tttagttatg tcttggatat
tcaaaatgga ttcttattaa ctttatacaa tttagcaaga 2340
W%é‘l”&!’&‘ﬁ\‘?‘?t gtattggtac agetacetat cctttaatat FPCTAP2003/014920
gctttacctt attcccaata 2400 gtattttata tagttttttt
atttttttgt taa 2433 <210> 19 <211> 810 <212> PRT -
<213> Pl asnodi um f al ci parum WO 2004/ 048567
PCT/ JP2003/ 014920 86/ 1618 £4b&>119 Met Gy Phe Ser
G u Asn Pro Lys Phe Cys Leu Leu Ile Asn Lys Leu 1 5
10 15 1Ile Lys Lys Ser Lys Val Ile Ay Val Phe Leu
Ser Ilelle Ay Val 20 25 30 |Ile Phe Phe Leu Val Phe

Lo TR IoHeS T e iete v & SE S eae B kel
L Lys 50 55 60 &sn A u Lys Phe Tyw Asn Asp Thr
Aﬁo Ser Tyr Phe I\/E{ Asn Tyr Thr 651% 75 80 Tyr Qu

Gy Lys u Asp Ile Ile Lys Leu Ile Tyr Asp Tyr Ile
Arg

Ser Phe Trp Leu Thr Leu Trp Tyr Ile Phe Val Ile Ser Ser Thr Lys

145 150 ' 1565 160

Ser Lys Asp Lys Pro Ser Asn Leu Ser Thr Asn Ile Leu Val Ala Leu

165 170 175

Vél Ala Val Leu Ser Ser Arg Leu Ser Thr Thr Ile Asp Val Phe Cys

180 185 190

Phe Leu Leu Ile Cys Ile Gln Leu Asn Ile Ile Leu Pro Thr Tyr Leu

195 200 205

" Ser Val Thr Asn Lys Val Val Pro Ile Ile Ser ASQ Ile Ile Val Tyr

210 215 220

Ser Phe Leu Asn Val Ala Leu Gly Trp Ile Tyr Met Leu Leu Ile Phe

295 230 9235 ' 240

Phe Ala Ser Val Phe Tyr Ile Thr Val Leu Pro Lys Trp Phe Ile Tyr

945 250 255

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



85 90 95 'Lys Asn Ile Leu Val Asn Val Gu Asn G u Met

Val Lys Ile Lys Leu 100 105 110 Thr Asp Arg Ile Gu

@n Asn Ile Leu Ile Ser Asn Val dy Cys Lys 115 120
wO2b04/0Hy367Cys Asn Asn Met G u Ser Leu Val Val \alrirh@s/014920

Asn
7/ 1
Val
H s
Phe
Ser
Tyr
Ile
Ser
Tyr

Phe
61
I'le
Phe
Leu
Leu

Phe 26¢r ¢
195 200 205 Arg Ser Ser Thr

Ile
du

Phe WD 2004/ 048567 PCT/JP2003/014920 8
135 140 Lys GQu Arg Lys Tyr Phe H's Ser
@y Leu Thr Leu Met 145 150 155 160 du
Lys Cys Asn 9w -Met6 Ser Lys Asp Val Thr
170 175 Phe Thr Asn LyS G u Leu Leu Tyr
Val Gn GQu Phe Ile 180 185 190 A n Lys
Asn Asn Thr ArgIIeGIyL)?gLysIIe
Ile Ile Gu Phe Asp
Tyr Pro Ser Tyr Ile 210 215 - 220 Lys Ile Asn
Gy Leu Asn Gy Met Leu Pro Asn A n Asp Leu

Asp
130
I'le
Ser
165
dy

Aspzﬁb'a 230 Ug5Pred0e ldteApu Leu Leu Thr Asn du Leu His

Phe Tyr Ser Ile Pro Ile Lys
275 : 280
210> 24
211> 764
{212> DNA
{213> Saccharomyces cerevisiae’

<400> 24

atgattagta
ttagttatcg
aaccgaaagt_
tatcaccaaa
tecaagattic
atcttaatta

gtggaaactg

aagagtatga
atgaagacaa
tcaaaaaaét
ttgtacttat
tcgaacatat
taatgggati

taacaatttt

atttggtaag

gaatggcaat

caagcaaaat

tttactactg

taatagaact

gtttgecetta

caaagaaagi

actagtatac

tttataagat

gggagggtag

aatattitet

ttigaagtiga

gegtacaattia

ggactacage

tgaatagaaa

ttacegtttt

agatfaacat

tctatgtaat

caatcgegeg

tacttgtgag

tgtecagagt

gaagtataca

.acctgtatct

gggcatacaa

ttgcetaaga

aagittccag

geggacctagt

gaagggtatg

60

120

180

240

300

360



245 250 255 Met G u Leu Thr Hs Gy Ser Ile Phe Asp
‘Met Ala Leu Qu Lys Asn 260 265 270 WD 2004/ 048567

WW{‘%ESZQPW 014920 88/16 1 Tyr Gu Asn Ay Hi 3’§:§|’J§é°§3’°“92"

€ Lou Arg Tyr Lys Lys Lys Tyr Au 275
Tyr Ile Arg Asp Asp Asn Asp GQu Ile Lys Asn Ile Pro
Al a .Phe Thr 290 295 300 Ala Thr Ay @y Ser Lys Val
Pro Ile Arg Asn Lys Met Id }‘Sf gu 305 310 315 320
Phe Asn Lou Thr Lys Al a Le A@n Ser Tyr Leu Arg Ser
G n Ser Asn 325 330 335 Thr Hs Gu Ay Phe Cys Hi s

gtt%tt%@ lcAsRcig ¥dtdgagaPhechetyabbraag3d0a8ab L85 cPawt

Arg Hs Ile Pro Ile Ser Ile Tyr Cys Tyr Ser Val
Tyr Lou 355 360 365 1Ile Cys Ala Tyr Ser Ile Met Lys
Leu Phe Lys Ser Thr Ile Phe Arg 370 375 380 Ser Tyr

gaa%{gagaf%%ggf%gg%sgmcagtﬁaf rg%a:fi’&tg_ﬁ_:hf gdepati et hkegalattc - -

400 Leu Ille Ile Ser Lou Pro Ile Tyr
Leu Ile Ser Thr Asn Lys Lys Phe

tatcttgeag caattgtacg taaatcgtct acgettaage tattattice agtatgtatt
caagcgaatt taagattgtt tcttactica acgatctgat tagaaatact aacacaacaa
tgcagtcaaa tttgeccagt atcgatgace aacgtctaat atacaacata tctagaaaa’c
‘atctcagtaa geaagaaaaa cccoigagca gaccaaaaga ttega

210> 25

211> 229

212> PRT

213> Saccharomyces cerevisiae

<400> 2b

Met Ile Ser Lys .Glu Tyr Glu Phe Gly Lys Thr Ser Ile Leu Asn Arg

1 5 10 15

Lys Lys Tyr Thr Leu Val Ile Asp Glu Asp Lys Asn Gly Asn Phe Ile

20 25 30

Arg Phe Thr Val Leu Pro Val Ser Asn Arg Lys Phe Lys Lys Val Lys

480

540

600

660

720

764

. ’—-\\



405 410
Tyr Gu
Cys Tyr

415 WD 2004/ 048567 PCT/JP2003/014920 89/ 161
Leu Leu Asn Phe Qu GQu Asn Tyr Ile Pro Ser
GQu 420 425 430 Trp His Pro Asp Asn Phe Asp

WO200He85d7l e Lys Ile Ala Asn Ile Trp 435 440 44cT/I8:003/014920

Asn Val
Asn Leu
Lys Arg
Asp dn
Lys Val
Lys Ile
Lys Abg
Asn Tyr
Tyr Asn
Asn

Leu Phe Phe Ser Ile Phe Ay Al a Phe Phe Phe
450 455 460 Phe Il e Ser Phe Leu Val Asn Lys
Lys Val Ile Pro Lys Lys 465 470 475 480 Asn
Asn Qu Ser Phei1Asg @y 6Tyr Lys Lys Val Qu
485 490-.- 495 du Arg lle Leu Ile Leu Qu
Lys Qu Leu A@n Asn Qu Ile 500 505 510 Met
Lys Ay Ile THP Asn Asn His AsA®Asn Ile Lys
515 520 525 Asn Ile Tyr Thr Asn Gu Asn Ile
Asn Asn Ile Asn Asn Ile 530 535 540 Asn Asn
Asn Ile Tyr AQu Asn Leu Tyr Asp Asn d

thabnVENZBOﬂN@h8§®7IP£$ﬁﬂH@Uo@lnﬂZQZ@ﬂ.@mriﬁi Gﬁnlle

50

Val Leu Ile

65

Ser Arg Phe
Arg Ser Phe
Ile Ile Leu

115

Glu Ser Gly

130

Gln Gln Trp

145

Glu Arg Ile

55 60

Leu Leu Leu Asn Ile Leu Phe Tyr Val Ile Cys Leu Arg

70 75 80

Leu Glu His Ile Asn Arg Thr Phe Glu Val Thr Ile Ala

86 0 95

Gln Ile Leu Ile Tle Met Gly Leu Phe Ala Leu Gly Thr

100 106 110

Val Arg Gly Pro Ser Val Glu Thr Val Thr Ile Phe Lys

120 195

Leu Gln Leu Ser Arg Val Lys Gly Met Val Ile Phe Pro

135 140

Asn Arg Lys Phe Phe Glu Gln Val Glu Phe Ile Ser Asn

150 155 : 160

{le Asp Val Val Ile Asn Glu Gly Phe Cys Arg Gly Phe

165 170 175



545 550 555 560 Lys Lys Asn Il e Leu Val Lys Pro Lys
Ile Ile Asn Ser Asp Asp Au 565 570 575 Asp Phe Leu

Lys Lys Asn Ser Gu Phe Ile Lys Lys 'f@TﬁJéboymwzo
“K%@gug%gﬂ590 Lys Gnlle Qu lle Leu u Gu Lys Leu

A u Phe Leu Ser Asn Asp 595 600 605 du Asn Val Lys
Tyr Ile Phe Tyr Asn Asn Ser Ile Ala Pro Phe Asn 610

615 620 Thr Met Met 11 y. n lle Phe Tyr Phe
I[le Leu Val Ala Leu ?566%6NE %A%4O Leu Ser Ser Leu
Tyr Asn Trp Ser Tyr Ser Val Leu Phe Ser Leu Leu 645
Arg-820 BREPhPNGTVEu Iie Ar0T11¢ &/aSehrd Les LS Sbs Thsnldey
Lys Thr Lys Pro Val 660 665 670 Arg Ile Phe Lys Lys
Ile Ilejggu Ser Lcu Phe hke Leu Cys Met Ph@0 675 680
685 WD 2004/ 048567 PCT/JP2003/ 014920 91/161 lle Tyr

Met Tyr Pro Asn Asp Asn His Leu Trp Asn Ile Arg @n
Lys . 690 695 700 Leu Thr Asn Leu Phe Arg Asn Asn lle

Lys 8L LS phY oY Sek-ViSn THéu [PBY Ser Ile Asp Asp Gln Arg Leu

195 - 200 205

Ile Tyr Asn Jle Ser Arg Lys Tyr Leu Ser Lys Gln Glu Lys Pro Leu

210 ‘ 215 220
Ser Arg Pro Lys Asp

225

<210> .26
211> 423
<212> DNA

<213> . Saccharomyces cerevisiae

400> 26

atgtatacaa aagagtacta ctggtitica caatatatga taataacaag cactitggteg 60
cteaccataa tatggtccat cttaccatca tcgetgggtg aggetgeacce aaagcagtit 120
atcaacacge tattggacat cttcccacaa agaagatgga ttattacett ggagagecata 180

atgetgatgg geatgetatg cacatacatce ggeecttetga tgtacaatga agatacatta 240



705 710 715 720 Asp Lys His Lys Ile Leu G n Ser Lys )
Tyr Phe Pro Qu Ser Leu A n 725 730 735 Phe Ile Cys

Ser Asn Arg Lou Phe Asp Ser Phe Tyr Ser Asn Lys Tyr

w320047486750 Phe Leu Asp Asn Leu Asn Ile Lys Ph@TSQMmygugyy

Tyr Val Leu Asp Ile An 755 760 765 Asn Gy Phe Leu

Leu Thr Leu Tyr Asn Leu Ala Arg Asn Hi s Phe Cys 770

775 780 Ile Ay Thr Ala Thr Tyr Pro Leu |le Cys Phe
Thr Leu Phe Pro Ile 78b0730-70% 800 Val Phe Tyr lle

Val Phe Leu Phe Phe Cys 805 810 <210> 20 WD

2004/ 048567 PCT/JP2003/014920 9 2/1 6 1 <211> 780
<212> DNA <213> Pl asnodi um fal ci parum <400> 20 .
atggttattc-gatttttcct gtttgtcatt acactctta

- acagegqcarqaEntarlut ot Yyrgaet apgg%@ca&t&tgsﬁ%?@é%a%t@atagag

gattatatta cctacttaca atgaaaaaga aaacttacca 120

gacgacccgg acgtatticgt taagaaatgg gectitaaag aaacaagtgg taittacgat

ctgtetetga tggatgcctg ccaacttetc tacctatatg ataacgacca taccagcaca

fag

210> 27
211> 140
<212> PRT

<{213> Saccharomyces cerevisiae
<400> 27
Met Tyr Thr Lys Glu Tyr Tyr Trp Phe Ser Gln Tyr Met Ile Ile Thr

1 5 10 ' 15

Ser Thr Leu Val Leu Thr Ile Ile Trp Ser Ile Leu Pro Ser Ser Leu

20 ' 25 30

Gly Glu Ala Ala Pro Lys Gln Phe Ile Asn Thr Leu Leu Asp Ile Phe

35 40 45

Pro Gln Arg Arg Trp Ile Ile Thr Leu Glu Ser Ile Met Leu Met Gly

300

360

420

423



tatcttattt atatgataat tgatgaatta aataaacatg
aaattaaatt tgaaataatt 180 (gtaatagatg ataatagtca

W(?Qﬁﬁﬁ%sﬂ?t gcagat gt gt acaaaaagtt acaaaacatt Z%T,Jpzoomw)m

ttaaggatg aagaattatt attaatacaa agaaaaggaa
aattagggtt aggttctgca 300 tatatggaag gtttaaaaaa
tgtaacagga gattttgtta taataatgga tgctgattta 360
tcacat cat c ct aaat at at Zggﬁggzttg fit t aaaaaac
aaagagaaaa aaattgtgac attgttacag gcacaagata
t aagaaccaa ggtggaatat caggatggtc atttaataga 480
¢ at aat aa gt agagtsage aaatttttta gdlcaatttc
tattattcat taatctatca 540 gatttaaccg ggtcttttag
attat at aaa actaat gtac tgaaggaact tatgcaatct 600
attaataata caggttatgt ttttcaaatg gaagttcttg
Mett@&qg@g cathe tpaaat qggaLed Qe MA004f QdAS6Tu Asp Thr Leu
PCTI JP2003/ 014920 93/ 161 aaatctatag aagaagttgg
p ttacgttttt gttggtagat tatttggaagsatcaaaactg 720 80
gaaactacag atattttaca atacttatca ggtcttttca
agttattctg gtcaatataa 780 <210> 21 { <211> 259
<212> PRT <213> Pl asnodi um fal ci parum <400> 21 Met
Y g L easthil4 el ylelw Gy
1o Blp G L oA Bl 8 Y AR TR e
Lys Tyr Ser éle Ile Leu Pro g#r 05

Leu Val Ile Glu Asp Asp Pro Asp Val Phe Val Lys Lys Trp Ala Phe

160 105 110

Lys Glu Thr Ser Gly Ile Tyr Asp Leu Ser Leu Met Asp Ala Cys Gln

115 | 120 125

Leu Leu Tyr Leu Tyr Asp Asn Asp His Thr Ser Thr

130 135 140

<210> 28
211> 9156
<212> DNA

<213> Saccharomyces cerevisiae

<400> 28

atgaagatgt tgapggcgtac aaaggtaaat tittcaaaat tgetttacaa gattactaaa

60

Y

——



20 25 30 Tyr Asn Qu Lys Gu Asn Leu Pro Tyr

Tyr Met

Ile Lys Phe Qu lle Ile Val
wagm4Besss@ n Asp Ay Thr Ala Asp Val

An Asn Ile 65 70 75 80 WO 2004/ 048567

Leu Ile

Ile Ile Asp 35 40 45 du Lou Asn Lys Hs Qu

Tyr

Il.e Asp Asp 50 55 60
Lys Lytiaeeons/o14920

PCT/ JP2003/ 014920 94/161 Phe Lys Asp Gu Qu Leu Leu
Leu Ile @n Arg Lys Ay Lys Leu Ay 85 90 95 Lou
Ay Ser Ala Tyr Met dul@ § KeuslLys Asn Val

Asp Phe 100 105 110 Val
Hs Hs Pro Lys Tyr
ctappratppetacygaqspd eFtpta
Thr Gy
Ile Ser Gy Trp Ser

Ser

Ile lle Ser Arg
aatgeatcPhet gregcata®

Ser

atagegeacce
tactttcega
cttggggaaa
agagcagtct
gattctataa
attatcgtta
getgecgtta
ccacctcatg
zactccttta
ataattcagg

acacatgeac

Phe Arg Leu

ctgacgacga

gaacegtece

ccaggglaag

ccgtacaggt

cttettetet

cctitgatic

aaaagtiggt

tcactgeget

tttgggaaat

cgetteegee

aatacgtact

Val

Varigratttiae
130 135 140 Thr Arg Tyr
Phe Asn Arg

Thr Gy

Ile Ile Met Asp Ala Asp Leu

115 120 125 Asn

%&rf“’@%at&fﬁ fEcoggRaac
Lys Asn Gn Ay dy
145 150 155 160
Ala Asn Phe Leu Ala A n Phe Leu

Ile

trgccLeat Asptalggcsatiatgpasducittegie

Tyr

agitatgttt

attiaacata

agaattaaat

gatggattic

ttcacaaaag

atatggtgta

gegatgattat

ftatttgaga

cctitaaaaata

taacacagcee

agegtttgee

Lys Thr Asn

ttitcececa
atctgcttét
gagtcggeeg
caggatggta
atagatataa
tcéaatcata
gctcaaccta
agctacaaga
cttiacgace
gecgaasaag

actatgctaa

taatttctca

caaagggeaa

ctttattget

tgegacgaaat

agaatcataa

tcaaccacaa

agaccaaaag

acaacatcgt

tgatttetce

acaagcttic

atgetcacga

actgaattcg
cgeegaaggt
acacaatgaa
atgggatatt
cttgaaccag
aagctgttat
aaaigaacaa
tttazagtac
attccgtaga
acttatgaat

atcccaagtt

120
180
240
300
360
420
480
549
600
660
720
780

840



180 185 190 Val Leu Lys Gu Leu Met G n Ser |le Asn
Asn Thr Gy Tyr Val Phe 195 200 205 dGn Met du Val

NalArg Ala Tyr Lys Met Ay Lys Ser Ile G ,
WO ELT P Tho005) 014620 05! 161 210 515 S

Gu vVal dy Tyr Val Phe Val Asp Arg Leu Phe Ay Lys
Ser Lys Leu 225 230 235 240 G u Thr Thr Asp Ile Leu

@n Tyr Leu Ser Ay Leu Pq%gyg A8u Phe 245 250 255
Trp Ser Ile <210> 22 <2Z211> 84 <212> DNA <213>
Saccharonyces cerevisiae <400> 22 atgacaagat

gtgcttggﬁﬁtag@@cgggﬁg:tgagg@tamgttcgﬁ@aﬁ@ggagﬁo@ﬁe@a tgaatttgat 900
agat aat t at acagatccaa gttttattga gttgagagca 7

agacaaaagg ctgagagtaa ccagaagtct 120 gat agaaaat
t at cagaagc tgctcgcgct caaattaggt tggattttat

01133954 14CLAG, 180 caaaccatat tgaacacttc tttcatttac 915
atcactttta catatattta ctattatggc 240 WO 2004/ 048567
PCT/ JP2003/ 014920

<210> 29
(211> 304
212> PRT

{213> Saccharomyces cerevisiae

<400> 29
Met Lys Met Leu Arg Arg Thr Lys Val Asn Phe Ser Lys Leu Leu Tyr

1 5 10 15

Lys Ile Thr Lys Leu Ala Tle Val Leu Thr Ile Leu Tyr Ile Tyr Phe

20 25 30

Thr Pro Lys Ile Val Ser Arg Asn Asn Ala Ser Leu Gln His Ile Phe

35 40 45

Pro His Lys Tyr Gly Asp Tyr Glu Ile Asn Leu Val Ile Ala His Pro

50 5a 60

Asp Asp Glu Val Met Phe Phe Ser Pro Ile Ile Ser Gln Leu Asn Ser

65 ' 70 75 80



9 6/16 1 ttcgatccta ttccgccaac tattttactt tcatttataa
“cattgattat atcaaggacg 300 aaagtcgacc ctctattgtc
ctcattcatg gacgtaaagt cttcgctgat tatcacattt 360
WgeHd8I6ga ctctctctcec agtcctcaaa tectectttcta  PCT/P2003/014920
aaacaactgc atctgattcc 420 atatggacat tgtctttttg
-gctgacccta tggtacattt tcgttatttc gtcaacaaag 480
t ccaaagat a aaccctctaa cctttccacc aatatacttg
tcgceccttgt tgectgtccta 5300 7 gat dgdgge tttcgaccac
aatcgacgta ttctgttttc ttttaatttg tattcagttg 600
aat at aattc C ctfta tttatcggtg.acgaataa

Tyxy g}fjﬁ eakie ShF (edohe P%ed\sna??%tg@@t A8 LEE e s 61y

+ gaatgttgct ctaggttgga tttatatgct gttgattttc 720
tttgcttcag fattttatat tactgt P&ta cct aagt ggt
tcatctactg gaaaatcaat 780 tatcataaac gggataacga
tctactaagt acatgggatg caagaacacc aatattggat 840 tag
843 <210> 23 <211> 280 <212> PRT WD 2004/ 048567

Asmpily Sppo@ly beuddy Gy /The hrac¥abArgalahhpwhpaeslu Ser
cerevisiae <400> 23 Met Thr Arg Ser Pro Trp Lys Arg
Leu Leu ¥ Leu Lys G n A9 Tyr 1 5 10 15810Pro Asp
Asn Tyr Thr Asp Pro Ser Phe Ile GQu Leu Arg Ala Arg
An

"Ala Ala Leu Leu Leu His Asn Glu Arg Ala Val Ser Val Gln Val Met

115 120 - 125

Asp Phe Gln Asp Gly Met Asp Glu Ile Trp Asp Ile Asp Ser Ile Thr

130 135 140

Ser Ser Leu Ser Gln Lys Tle Asp Ile Lys Asn His Asn Leu Asn Gln

145 150 ' 1565 160

Ile Ile Val Thr Phe Asp Ser Tyr Gly Val Ser Asn His Ile Asn His

165 170 175

Lys Ser Cys Tyr Ala Ala Val Lys Lys Leu Val Asp Asp Tyr Ala Gln

180 185 190

Pro Lys Thr Lys Arg Asn Glu Gin Pro Pro His Val Thr Ala Leu Tyr

195 200 205

Leu Arg Ser Tyr Lys Asn Asn Ile Val Leu Lys Tyr Asn Ser Phe Ile

210 215 220



20 25 30 Lys Ala Qu Ser Asn G n Lys Ser Asp Arg Lys
Leu Ser Gu Ala Ala 35 40 45 Arg Ala @n lle Arg Leu

\N6§auggg(yle Ser Phe Tyr Gn Thr Ile Leu 50 5
Asn Thr Ser Phe Ile Tyr Ile Thr Phe Thr Tyr Iﬁ%

Tyr Tyr Ay 65 70 75 80 Phe Asp Pro Ile Pro Pro Thr
Ile Phe Leu Ser Phe Ile Thr Leu Ile 85 90 95 |Ile Ser

Arg Thr Lys Val Asp Pro; g rye r Ser Phe Met Asp
Val 100 105 110 Lys Ser Ser Leu Tle Ile Thr Phe Al a
Met Leu Thr Leu Ser Pro Val 115 120 125 WO :
2004/ 048567 PCT/ JP2003/ 014920 98/161 Leu Lys Ser Leu
Ser Lys Thr Thr Ala Ser Asp Ser Ile Trp Thr Leu 130

Trpl@ﬁl 140 1LefeLyPeeTrdn rer ABRr L&eU1drgerTPro IFhe Bhe Aval
Ile Ser Ser Thr Lys 145 150 155 160 Ser Lys Asp Lys

osPro Ser Asn Lewgher Thr Asn Ileo2ipu Val Ala Leu 286
170 175 Val Ala Val Leu Ser Ser Arg Leu Ser Thr Thr
Ile Asp Val Phe Cys

Ile Ile Gln Ala Leu Pro Pro Asn Thr Ala Ala Glu Lys Asp Lys Leu

945 950 255

Ser Leu Met Asn Thr His Ala Gln Tyr Val Leu Ala Phe Ala Thr Met

260 265 270

Leu Asn Ala His Glu Ser Gln Val Val Trp Phe Arg Tyr Gly Trp Trp

275 280 285

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

290 205 300

<210> 30
<211> 2760
<{212> DNA

<{213> Saccharomyces cerevisiae

<400> 30

atgtggaaca azaccagaac gacgettetg getgttggte tettatttea tttattttac

i

ctatggteia tttttgatat ctatttcatt tcaccgeteg tteatggtat gageccatat

P2003/014920
yr

60

120



180 185 190 Phe Leu Leu Ile Cys Ile G@n Leu Asn Ile

Ile Leu Pro Thr Tyr

Lys Val Val

‘NQE@“QE%W7Ser Phe Leu Asn Val
Met Leu Leu Il e Phe
Phe Tyr Ile Thr Val

Leu

195 200 205 Ser Val
Prolle lle Ser Asn Ile Ile Val
Ala Leu Ay Trp IACEAIPYHI/014920
225 230 235 240 Phe Al a Ser Val
Leu Pro Lys Trp Phe Ile Tyr 245

Thr Asn
Tyr 210

250 255 Trp Lys lle Asn TyndHls Lys Arg Asp Asn Asp

Leu Leu Ser Thr Trp WO 20b%/
99/ 161 260 265 270 Asp Ala Arg Thr
<210> 24 <211> 764

275 280

Saccharonyces cerevi si ae

caaag%ﬁ%%?é

ofptod Thiteltn 1

4L 'éag

Prolle

<212> DNA <213>

4B8%6¥ PCT/JP2003/014920

Lou Asp

<400> 24 atgattagta

caa ga

%%%

e

tttataagat ttaccgtttt acctgtatct 120

geagatacca cttttgataa agtcacteat ccagtatccg gaaaaacaga

ccttttatta

ccaactgaat

geegtcacaa

actecatactt

gacccaaata

tcecategage

ctgaactcaa

ctaggttgeg

gtcaaatata

gacgacaaaa

ggtgacggte

gatctitggt
cccgtcctgg
aaggtiggaa
atfcattcgg
aagttgacac
tggatgettt

cattggatta

atactigecegg

ttgatgatea

ccgeatttat

atcctaacaa

aatgqataat
tcatgttgct
gtcaaaccct
ttgacctgac
ttggatgtat
tgtctttaga
tgaaattagg
acattcttat
aatccctate
ttitacageca

cacaaggace

gecacetacg
atgattgcig

gtcaatttcg

attttaccta

gatéatactt
cacttggate
caagacggta
agaccatatt
cttatagaca
gatcatggta

cctettgtte

gtataicaca
ggttttacga
atagtititt
tgttcaaéga
tégaggatﬁt
aattattcca
atgtatictt
ctgecgagta
aagtcaacaa
tgagtgeatt

ctigegggige

g%ﬁtttacgt

atttctggca

taccagaatg

agatgttagt

caaccaatct

tggegettet

tacgcaatct

caattcecaca

tctacatcta

ttatgacaat

gtitttigeg

teggatcacat

gegtttgaat

180

240

300

360

480

540

600

660

780

840

900



aaccgaaagt tcaaaaaagt caagcaaaat gggagggtag
tatcaccaaa ttgtacttat

wd bdodelsdpl 9 aatattttgt tctatgtaat ttgcctaaga 24@1/p2003/014920
tcaagatttc tcgaacatat taatagaact tttgaagtga
caatcgcgcg aagtttccag 300 atcttaatta taatgggatt
gtttgcctta ggtacaatta tacttgtgag gggacctagt 360

agat taacat gggcat acaa 180

gt ggaaactg taacaatttt c
- tgtccagagt gaagggtatg 4

008 20047

gact acagc
048567

PCT/ JP2003/ 014920 100/161 gttatatttc ctcaacaatg
gaatcggaag ttctttgaac aagtagagtt tatatccaat 480
gaaagaatta ttgatgtagt gatcaatgaa ggattctgtc
2208082k 41Ga tagitgat addgtatcd4@eaddtct typagasidgt fgHmAyteg
taaatcgtet acgcttaagc tattatttcc agtatgtatt 600
caagcgaatt taagattgtt tettacttca acgatctgat
tgcagt caaa tttgeccagt

CtEAGA! chaRlaagtAGadsalRtt Cingastaic 424ttgatt
at ct cagt aa gcaagaaaaa cccctgagca gaccaaaaga ttga 764

t agaaat act aacacaacaa 660

agcat£0a4L0

<210> 25 <211> 229
cerevi si ae

e 20

gaaagtgaca
gtcaagcaag
gaaaaétctc
ggagaaaact
ttggaaggti
tttgggtttg
gagaatgtag
ggaattttac

cttettttee

ggtatcaagg

25 30

agettgecge
atgagegtaat

attéacatta

atttggaaca.

tacattattt

ttgggtggat

ttgatgacca

taaattggat

cattatactt

aattcttcaa

<400> 25 Met

ce o liagile Hhdiciieliate

attgtacaéc
agactctcaa
cttagaagag
agaggcaatc
gacaacctiat
ctttttttet
aaaagcgtica
tittgttctac
ttggagetat

aggtacctet

Il e Ser

aacgecaagaa
ttttttiata
atagaaacct
accctiacag
aattggagaf
tttataatat
ccgttaagcc
caacaticte
attittacaa

cctteggaaaa

Lys

geattttaga

aggaatactt

taatteageg

aggaattaat

tcattagaac

ttttgaaate

atgcagtatt

cgttcaattt

atagateegt

gagttttaat

<212> PRT <213> Sacchar omyces
Lys Au Tyr @ u Phe

3 88181

b¥Stde¥8aa
Phe
gecagtactta
caagtttegit
tatatctgaa
gcagataaca
tattgttaca
aticatatta
tggttecata
ttacatgtac

actacgttca

aacaatctet

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



Arg Phe Thr Val

Lys Val

35 40 45 dn Asn Ay Arg Val
WA 0HABSH s A n |le

Asn
Ser
Thr
Met
Leu
Lys
Lys

Val

Leu Pro Val
Lys WO 2004/ 048367 PCT/JP2003/014920 101/161
GQulle Asn Met Ay lle
50 55 60 Val
Ile Leu Phe Tyr Val
Arg Phe Lou Qu His Ile Asn Arg Thr
Ile Ala 85 90 95 Arg Ser
Ay Leu Phe Ala Leuldy Aht 6 100 105 110 He Ile
Arg Gy Pro Ser Val
115 120 125 du Ser
GIy Met Val
Lys Phe Phe Qu G n
attfast%ottl@ég&%@ aeﬂﬁwa‘? ﬁg@t

Ser As

du Thr Val

n Arg Lys

Phe Lys

Leu |l e Leu BETIIH2008/014920

Phe

Thr

Ile Cys Lou Arg 65 70 75 80

d u Val

Phe Anlle Leulle lle

Il e Phe

Gy Leu Gn Leu Ser Arg Val
Ile Phe Pro 130 135 140 dn dn Trp

Phe

A T AL T

Gu dy Phe Cys Arg Ay Phe 165 170 175 WO
2004/ 048- 567 PCT/JP2003/014920 102/161

attacaaata tattggegtt ttaccegttt atttgtggegs tgagagaget

atattgtgga

- attgaggact

getetttaca

atttccttog

agacaagggt

tttgtaatge

atcatttatt

ttetacttet

gaaatgaaga

ttetttttac

tcattggagt

{cataactag
tgaacecagat
aaatacatte
tggctgccat
taccaagaga
caattttaca
taaccitcge
tgttcactag
cccaaaaaga
ttcaagtege

ctgittgtag

tgttctttia

acatctagea

caggataaat

gttggeggtt

gtcacaggtc

ttataggaag

accatecttt

ttacatggta

tgaaaattgg

attcttigaga

attgttgeca

toctacattta

gegitattaa

tectacacge

actcategtt

getggatgga

cccaacaatg

atcattttga

caatggattg

ttacaagige

actggtaacg

attttigatc

ccttatttga

teattctcag

gtgetatatt

cagttaicte

taattttttt

attacaaagt

ctatateatt

aaattgagaa

taagagttte

tegettcaat

ctttcetgat

el

étccgtgaat
cgctgttaaa
tgecttttat
tgccattcaa
tttacageta
tgtatectett
gagattattg
cgaatcectt
caaaatcaaa
agtaatcggg
ctetteattt

gggecgeatta

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



Argval |lePhe Tyr Leu Ala Ala Ile Val Arg Lys Ser Ser

Thr Leu 180 185 190 Lys Leu Leu Phe Pro Ser Asn Leu

Pro Ser Ile Asp Asp G n Arg Leu 195 200 205 Ile Tyr
 WORRPHBer Arg Lys Tyr Leu Ser Lys Gn Gu Lf§Tr5F’é5"3’0“”“

Leu 210 215 220 Ser Arg Pro Lys Asp 225 <210> 26

<211> 423 <212> DNA <213> Saccharomyces cerevisi ae

<400> 26 atgtatacaa aagagtacta ctggttttca caatatatga
t aat aacaag cactttggtg 6bglg¥6g%é%gaa t at ggt ccat
cttaccatca tcgctgggtg aggctgcacc aaagcagttt 120

at caacacgc tattggacat cttcccacca agaagat gga
ttattacctt ggagagcata 180 atgctgatgg gcatgctatg

L e

tagattctct atctacagta acggatgccg gtggtcaact
t gtaat agag 300 gacgacccgg acgtattcgt taagaaatgg

ttaggzg%{tégg? cgﬁagg%? ??%%a%gf% E: tcaa%g%ta%69tat%ttg£§g (‘gtagggatatt ?580

ata at aacgacca
taccagcaca 420

ctgtegttga attttttcta ccttttaaga acggagrggt cgtggttega tattggeata 2640
accatttcca actattgttt ggogatccta teatctttgt teatgettat titggaagta 2700

ctcggtcatg tgttgetaaa aaatgtcatc atacaggata aaaccaaaaa aacacaatag 2760

210> 31
<211> 919
<z212> PRT

<{213> Saccharomyces cerevisiae

400> 31
Met Trp Asn Lys Thr Arg Thr Thr Leu Leu Ala Val Gly Val Leu Phe

1 5 10 15

His Leu Phe Tyr Leu Trp Ser Ile Phe Asp Ile Tyr Phe Ile Ser Pro

20 25 30

Leu Val His Gly Met Ser Pro Tyr Gla Ser Thr Pro Thr Pro Pro Ala

35 40 _ 45



4”“””“‘

“tag 423 <210> 27 <211> 140 <212> PRT <213>
"Saccharonyces cerevisiae <400> 27 Met Tyr Thr Lys
Au Tyr Tyr Trp Phe Ser A n Tyr Met Ile Ile Thr . 1 5

WQ@ad858gr Thr Leu Val Leu Thr lle Ile Trp SePCIii2003/014920
Leu Pro Ser Ser Leu 20 25 30 Gy Gu Ala Ala Pro Lys
Gn Phe Ile Asn Thr Leu Leu Asp Ile Phe 35 40 45 Pro
A@n Arg Arg Trp Ile Ile Thr Leu Au Ser Ile Met Leu
Met Gy WD 2004/ 048567 PATBIP30631014920 104/ 161 50

- 55 60 Met Leu Cys Thr Tyr Ile Ay Leu Leu Met Tyr
Asn G n Asp Thr Leu 65 70 75 80 Thr Pro Pro Leu Asp
Ser Leu Ser Thr Val Thr Asp Ala Ay Ay @n 85 90 95

LYS]IC_% %i%g%&\égt%g?e q’ali éf}P Aé}S)pGlF})fr lEeuAS A@‘gvﬂa EQS 'I\ﬁ%l ThLlyS

50 bb - 60

Phe Asp Lys Yal Thr His Pro Val Ser Gly Lys Thr Glu Phe Leu Ala

65 70 75 80

Pro Phe Ile Arg Ser Leu Val Met Asn Asn Ala Thr Tyr Gly Ile Ser

85 _ 90 : - 95

His Thr Arg Met Pro Thr Glu Ser Arg Pro Gly His Val Ala Met Ile

100 105 110

Ala Gly Phe Tyr Glu Asp Val Ser Ala Val Thr Lys Gly Trp Lys Ser

115 ' 120 125

Asn Pro Val Asn Phe Asp Ser Phe Phe Asn Gln Ser Thr His Thr Tyr

130 135 140

Ser Phe Gly Ser Pro Asp Ile Leu Pro Met Phe Lys Asp Gly Ala Ser

145 150 1565 160

Asp Pro Asn Lys Val Asp Thr Trp Met Tyr Asp His Thr Phe Glu Asp

165 170 175

Phe Thr Gln Ser Ser Ile Glu Leu Asp Ala Phe Val Phe Arg His Leu



100 105 110 Lys Gu Thr Ser Ay Ile Tyr Asp Leu Ser

Leu Met Asp Ala Cys A n

_W(gé&)éﬂiqqfiﬁsn Asp Hi's Thr Ser Thr

1> 915

cerevi si ae

cctatatatt

115 120 125 Leu Leu Tyr Leu

130 135 140
P 003/014920
<212> DNA <213> Sacchar omnmyces a0

<400> 28 at gaagat gt tgaggcgtac aaaggt aaat
ttttcaaaat tgctttacaa gattactaaa 60 WO 2004/ 048567
PCT/ JP2003/ 014920 105/%2} gp%g gaftag tactgacgat

aa

tattttacge c

aatgcatcat tgcagcatat ttttcctcat aaatatggcg
caatttggte 18Qgsat agcgcacc ctgdéfacga
ttttccccca taatttctca actgaattcg 240
gaaccgtccc atttaacata atctgcttat
cgccgaaggt 300 cttggcgaaa ccagggt aag
spPGRRL L3R GAIUCHISGITRE eat A8C BeACRGABE@ARPIBA Glu
ccgtacaggt gatggatttc caggatggta
atgggatatt o4gg0 gattctataa gpgcatttct
at agat at aa agaat cat aa cttgaaccag 480
cctttgattc atatggtgta tcaaatcata
aagctgttat 540 gctgccgtta aaaagttggt

Ilegglagtf %T}l tAastp @fj; %%%Cﬁha pRg 35cPAA % eashoRas Qﬁyﬁ@% ‘Asp

at t at gaaap
agttatgttt

tactttccga
caaagggcaa
agagcagtct
tggaqggaat
tt cacaaaag

attatcgtta
t caaccacaa

210

Thr Ala Gly His

225

Val Lys Tyr Ile

Lys Phe Phe Ala
260

Gly Met Ser Ala

275

Arg Thr Pro Leu

290

Asn Pro Phe Pro

305

215

Ser Tyr Arg Pro Tyr Ser Ala

230 235

Asp Asp GIn Ile Pro Ile Leu

245 9250

Asp Asp Lys Thr Ala Phe Ile

265

Phe Gly Ser His Gly Asp Gly

280

Val Ala Trp Gly Ala Gly Leu

295

Val Ser Asp Asn Tyr Thr Glu

310 315.

220

Glu T?r Tyr

Ile Asp Lys

Phe Thr Ala

270

His Pre Asn

285

Asn Lys Pro

300

Asn Trp Glu

tcgt ctcccgaaac 120

Asp Asn

240

Val Asn

255

Asp His

Asn Thr

Val His

Leu Ser

320



ccacctcatg tcactgcgct ttatttgaga agctacaaga

acaacatcgt tttaaagtac 660 aactccttta tttgggaaat

Cctaaaaata ctttacgacc tgatttctcc attccgtaga 720
wanssiee®gg cgcttccgeec taacacagcc gccgaaaaag —PCT/IP2003/014920

acaagctttc acttatgaat 780 acacaaggac aatacgtact

agcgtttgcc actatgctaa atgctcacga atcccaagtt 840 WO

2004/ 048567 PCT/ JP2003/ 014920 106/161 gtgtggttta

gatacggatg gtggatattt ttchgatrtl @ Lcttcgttaa

tgaatttgat 900 gtttat acat attag 915 <210> 29 <211>

304 <212> PRT <2 acc e <400>
Serpbloes Lipe Wbt ACBU o LYo Thl® 5B Aial A K Ne P Ut
Lys Leu Leu_Tyr 151015 LsIIeThr Lys Leu Al a
Ile Val Leus%hr Ile Leu Tyr PEQ Tyr Phe 20 2530 Thr.
Pro Lys Ile Val Ser Arg Asn Asn Ala Ser Leu @ n His
lle Phe 35 40 45 Pro His Lys Tyr Gy Asp Tyr Gnlle
Asn Leu Val Ile Ala His Pro 50 55 60 Asp Asp Gu
SerVarr Vet HreeGhhdaSeksrplyr (Hre Ly AserSeq bl &by Bett

340 345 350

Pro Ile Ala Tyr Ile Asp Gly Lys Glu Ser Asp Lys Leu Ala Ala Leu

355 : 360 - 365

Tyr Asn Asn Ala Afg Ser Ile Leu Glu Gln Tyr Leu Val Lys Gln Asp

370 375 380

Glu Val Ile Asp Ser Gln Phe Phe Tyr Lys Glu Tyr Phe Lys Phe Val

385 390 : 395 400

Glu Lys Ser His Ser His Tyr Leu Glu Glu Ile Glu Thr Leu Ile Gln

4056 410 415

Arg Ile Ser Glu Gly Glu Asn Tyr Leu Glu Gln Glu Ala Ile Thr Leu

420 425 430

Thr Glu Glu Leu Met Gln Ile Thr Leu Glu Gly Leu His Tyr Leu Thr

435 440 445

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

450 - 455 : 460



65 70 75 80 WO 2004/ 048567 PCT/JP2003/014920 107/161

Tyr

Phe Pro Arg Thr Val

Pro Phe Asn Ile Ile Cys Leu

Wc}?ﬁ[ﬂ“&%%ﬁﬁa?/ 85 90 95 Asn Ala Qu dy Leu d %5%%2%93!0“920

Ala Leu Leu Leu H's Asn Gu Arg Ala Va

Val Met

Ile Trp Asp Ile Asp Ser_ lle T
GnLys Ile Asplllig’(ii‘a
145 150 155 160

Leu Ser
an
dy Vval
Cys Tyr

Arg Qu Leu Asn Gu Ser 100 105 1

Ser Vval dn
115 120 125 Asp Phe G n Asp Ay Met Asp Qu
30 135 140 Ser Ser
nHs Asn Leu Asn
Ile Ile Val Thr Phe Asp Ser Tyr
Ser Asn Hs Ile Asn Hs 165 170 175 Lys Ser
Ala Ala Val Lys Lys Leu Val Asp Asp Tyr Al a

Glygifrgp Aﬁgoqyg‘?br%;%% Phi0. biys THY phy LN 0y ASEr FHd B & [RLO

465Tyr Lys

210 215

Glu Asn Val

Phe Gly Ser

Ser Pro Phe

- 815

Ser_Tyr Ile

530
Phe Phe Lys
545
Tle Ile Ser

Thr Phe Thr

Gly Val Arg

a Leu Tyr 195 200 205 Leu Arg Ser
le Val Leu Lys 4k¢r Asn Ser Phe l4ge
04/ 048567 PCT/ JP2003/ 014920

Asn As
220 WO

Ile Asp Asp Gln Lys Ala Ser Pro Leu Ser His Ala Val

485 490 495

Ile Gly Ile Leu Leu Asn Trp Ile Leu Phe Tyr Gln His

500 505 510

Asn Phe Tyr Met Tyr Leu Leu Phe Pro Leu Tyr Phe Trp

520 525

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

53b 540

Gly Thr Ser Pro Trp Lys Arg Val Leu Tle Thr Ile Ser

550 b5b 560

Val Tyr Glu Gly Ile Val Tyr Gly FPhe Phe His Arg Trp

565 570 575

Leu Ile Thr Asn Ile Leu Ala Phe Tyr Pro Phe Ile Cys

580 b85 590

Glu Leu Ser Val Asn Ile Leu Trp Ile Ile Thr Ser Val

o



108/161 Trp Gu Ile Lou Lys Ile Leu Tyr Asp Leu Ile

Ser Pro Phe Arg Arg 225 230 235 240 Ile lle dn Ala

Lou Pro Pro Asn Thr Ala Ala Gu Lys Asp Lys Leu 245
WP3002B8567Ser Lou Met Asn Thr His Ala A n Tyr Matrhebosoei4920

Ala Phe Ala Thr Met 260 265 270 Leu Asn Ala Hs Qu

Ser Gn Val Val Trp Phe Arg Tyr Ay Trp Trp 275 280

285 Ile Phe Ser Arg Phe Val Phe Val Asn 3 u Phe Asp

Val Tyr Thr Tyr 290 2951307 ,<R¥x 30 <211> 2760

<212> DNA <213> Sacchar omyces cerevisiae <400> 30

atgtgggaca aaaccagaac gacgcttctg gctgttggtg
tctt@@Ptca tttattttacb60 ctatggtcta t 6Pt gatat

ctatttcatt tcaccgctcg ttcatggtat gagcccatat 120 WO
2004/ 048567 PCT/ JP2003/ 014920 109/ 161 caaagtactc
caacccctcc tgcaaagaga ttgtttttga ttgtcggtga
Leut gt tSeacthr P80 Thyebgathe depciita tVgat bes dge ddat st Leu
.ccagt at ccg gaaaaacaga atttctggca 240
610 615 620

Asn Gln Ile His Leu Ala Gly Leu Leu Ile Ile Leu Ser Ala Phe Tyr

625 - 630 635 640

Ala Leu Tyr Lys Ile His Ser Arg Ile Asn Ser Tyr Thr Arg Ala Ile

645 650 655

Phe Ala Ile Gln Ile Ser Leu Val Ala Ala Met Leu Ala Val Thr IHlis

660 665 670

Arg Ser Val Ile Ser Leu Gln Leu Arg Gln Gly Leu Pro Arg Glu Ser

675 680 685

Gln Val Ala Gly Trp 1le Ile Phe Phe Val Ser Leu Phe Val Met Pro

690 695 ' 700

Ile Leu His Tyr Arg Lys Pro Asn Asn Asp Tyr Lys Val Arg Leu Leu

708 710 716 720

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

725 730 735



cctttgataa gatctttggt aatgaataat gccacctacg
gt atat caca taccagaatg 300 ccaactgaat cccgtcctgg

wd fRLAIdget atgattgetg ggttttacga agatgttagt 38Q/ypangsin14920

gccgtcacaa aaggttggaa gtcaaaccct gtcaatttcg
atagtttttt caaccaatct 420 actcatactt attcattcgg
ttcacctgac attttaccta tgttcaaaga tggcgcttct 480
gacccaaat a aagttgacac tfggatgt atcatactt
tcgaggattt tacgcaatct Silg‘ %t’gcgt%cgagc tgggtgcettt
tgtctttaga cacttggatc aattattcca caattccaca 600

Phe (1192861 G238 O rgpatial byFaat TRagGee dpgangutval Gln Trp
atgtattctt tctacatcta 660 ctaggttgcg atactgccgg

acattcttap agaccatatt ctgeggagta ttatgacaatsg720
gt caaatata ttgatgatca aatccctatc cttatagaca

aagtcaacaa gttttttgcg 780 gacgacaaaa ccgcatttat
ttttacagca gatcatggta tgagtgcatt tggatcacat 840

HeLERTD MR AR ST 5 b

PCT/ 35%003/ 014920 11%%61 aaaccagtac aggatccttt
tccg tcc gacaactata ctgaaaattg ggagctttcg 960
agcatt aaaa gaaatgatgt caagcaagca gatattgctt

ctttaatgtc atacttgatt 1020 ggtgtgaact atcctaaaaa

tfcagttqggt ttaccaa at at aty1¢g - 1
Asngi\a]ﬁhg'ﬁﬂggﬁ‘ gggtlteblcgﬁ% Vtﬁ??%trag% (:H(éa(;;:11 c%gggzrle RED Leu
gcattttaga gcagtac ,%g 1140 gtcaagc at gaggt aat
a@?ﬂ:tctcaattttttt a aggaatactt caagtttgtt 1200

gaaaagtctc attcacatta cttagaagag atagatacct

taattcagcg tatatctgaa 1260 ggagaaaact atttggaaca

agaagcaat c accettacag gggaattaat, gcagatagaca 1320
Gl Vahyddgothe the ftlvad by Ggé{c‘gﬁb&‘?gtmgasgrggﬂﬁa?er er Phe

tcattagaac tattgttaca 1380 ¢ttt tttg ttgggtggat800
T8ctttttttct tttaibéhtat ttttgaaatb’&ttcatatta 1440

Ser Leu Glu Ser Val Cys Arg Leu Leu Pro Ile Phe Asp Pro Phe Leu

805 810 815

Met Gly Ala Leu Leu Met Leu Lys Leu Ile Ile Pro Tyr Gly Leu Leu

820 825 830

Ser Thr Cys Leu Gly Ile Leu Asn Leu Lys Leu Asn Phe Lys Asp Tyr

835 : 840 845

Thr Ile Se} Ser Leu Ile Ile Ser Met Ser Asp Ile Leu Ser Leu Asn

850 855 860

Phe Phe Tyr Leu Leu Arg Thr Glu Gly Ser Trp Leu Asp Ile Gly Ile

865 870 875 880



gagaatgtca'ttgatgacca aaaagcgt ca ccattaagcc
atgaagtatt tggttccata 1500 ggaattttac taaattggat

tttgttctac
WORDEH 836G C
at agat ccgt
aggt acct ct

caacattctc cgttcaattt ttacatgtac 1560
cattatactt ttggaacttt atttttacaa
actacgttca 1620 ggtatcaagg aattcttcaa

ccttggaaaa gagttttaat aacaatctct 1680 WO

2004/ 048567 PCT/ JP2003/ 014920 111/161 attatatcag
tttatgaggg aattgtatat ggartgiftd atagat ggac
gtttacgcta 1740 attacaaata tattggcgtt ttacccgttt
atttgtgggg tgagagagct atccgtgaat 1800 atattgtgga
tcataactag tgttctttta tctacattta ccttatttga

Thagdge

ttaaa 1860 attga%gact t gaaccagat acat ct agca
t Azh Teatee bag A

gckha LeutSer Lgutidet Mee deu

aaat acattc caggataaat tcctacacgc gtgctatatt
tgccattcaa $880 5@@
actcatcgtt cagttatctc tttacagcta 2040 agacaagggt
taccaagaga gtcacaggtc gctggatgga taattttttt
tgtatctctt 2100

Ilecdeaddaalel deudtlantis Vgagheu dew d.y216m;m Val cHet {be Gln
taaccttcgc accatccttt atcattttga ctatatcatt
cgaat ccc®®0 2220
caatggattg aaattgagaa caaaatcaaa 2280 gaaat gaaga
cccaaaaaga tgaaaattgg ttacaagtgc taagagtttc
agt aat cggg 2340

Asmptygditaales LggcIiircadk ctcttcattt 2400 tcattggagt
ctgtttgtag attgttgcca atttttgatc ctttcctgat
gggcgri@t t a 2460 WO 2004/ 048567 PCT/ JP2003/ 014920
112/ 161 ttgatgttga aattgataat tccctacggg ctattgtcca
catgcctagg tatactgaat 2520 : '

210> 32
211> 660

<212> DNA

atttccttgg ctgccat gttggc8eft
tttgtaatgc caattttaca ttataggaag

ttctactt@ tgttcactag tt &t ggta

ttctttttac ttcaagtcgc attctttgga

213> Saccharomycesicerevisiae

<400> 32

atgccagcta

acaacattaa

gtgtatgtga

tactacgtit

acacaagtig

aaaaaaggac

caacgcacca

ggaaaacece

tigtatcite

cttatttagt

tagaaagaca gigaaaaasa ccgtatcatt ctecgatgac

aaatcgigag azaaagaacg tagatcatga tcgitcecacct

tctgatgaca titccatacce attiagtage actacttiat

aaatttcaat acggtgaagt tgetaagtitt ttigattcet

tttacaattc astaamatges cagtttacgg taacaaaatc

PCT/IP2003/014920

60

120

180

240

300



ttaaaactta acttcaagga
ttatttccat gagtgatatt
wShiplagea acggagagat
accattfcca actattgttt
tcatgcttat tttggaagta
aaat gt cat c at acaggat a

ctacacaatc tcatcattaa

2580 ctgtcgttga attttttcta
cgtggttgga tattggcata 2@4Q py003/014920
ggcgatccta tcatctttgt '
2700 <cteggtcatg tgttgctaaa
aaaccaaaaa aacacaatag 2760

(210> 31 <211> 919 <2123 PRF .<213> Saccharomyces
cerevisiae <400> 31 N§2T5 ,&séjfys Thr Arg Thr Thr
Leu Leu Ala Val Gy Val Leu Phe 1 5 10 15 Hi s Leu

Phe Tyr Leu Trp Ser Ile Phe Asp Ile Tyr Phe Ile Ser
Pro 20 25 30 Leu Val Hs Ay Met Ser Pro Tyr A n Ser

att%%ﬁ:gé%&g%%c%zgzgé&a&ﬁt 351 4QefBe W02 20044048 1387  ttt

Val Ay Asp Ay Leu Arg Ala Asp Thr Thr
Phe Asp Lys Val Thr

360

113/161 Lys Arg Leu Phe Leu Ile

50 55 60

Hs Pro Val Ser Ay Lys Thr Qu

Phe (Leu Ak g, %ﬁ: %?tg PLO- R8s Ie8adViGt Best de8HadR 420
Cccﬁfeatatﬁg n%a@%aﬂgg Ty &Ggyélpﬁ e Ser g8 ¢

tggctgttgt cactgeattt tgcattitia geataccctg cagtttatic tgtatttaat 480
tgtgatttca aagigggatt atggaagaag tattttatet ttatcgttgt agggggttegg 540
attagttgtg ttgtcattece ttiggattgeg gatagagatt ggcagaatig gccaattcct. 600
660

attgtigtte gaggttattt gggegetitg gtgggctatarctatcggtgc ctatatataa

<210> - 33
211> 219
212> PRT
<213> Saccharomyces cerevisiae

<400> 33

Met Pro Ala Lys Lys Arg Thr Arg Lys Thr Val Lys Lys Thr Val Ser

1 5 10 15

Phe Ser Asp Asp Thr Thr Leu Thr Thr His Gln Asn Arg Glu Lys Lys

20 25 30



85 90 95 His Thr Arg Met Pro Thr Au Ser Arg Pro Ay
Hs Val Ala Met Ile 100 105 110 Ala Ay Phe Tyr Qu
Asp Val Ser Ala Val Thr Lys Ay Trp Lys Ser 115 120

WO2B0/NER7Pr 0 Val Asn PheAsp Ser Phe Phe Asn G RCT3BT003/014920
Thr His Thr Tyr 130 135 140 Ser Phe Gy Ser Pro Asp
Ile Leu Pro Met Phe Lys Asp Ay Ala Ser 145 150 155
160 Asp Pro Asn Lys Val Asp Thr Trp Met Tyr Asp Hi s
Thr Phe Qu Asp 165 170 1251 PHe6Thr G n Ser Ser lle
G u Leu Asp Al a Phe Vval Phe Arg H's Lou WO

/ CT/ JP200 1 1 180,185 190
AAKHIGRP 104 AsoAFE &% A IS AL
AspTﬁéGIu 1952,0_025|IeArgGIn dy Asn Val
Phe Leu H's Leu Letr Ay Cys Asp 2I% 215 220 Thr
Ala Ay H's Ser Tyr Arg Pro Tyr Ser Ala A u Tyr Tyr
Asp Asn 225 230 235 240 Val Lys Tyr lle Asp Asp G n

%Pro Ile"Leu lle As LXS Val Asn
Met Thr Phe Pro Tyr His Leu Val Ala Leu Leu Tyr Tyr Tyr Val Phe

50 55 60

VYal Ser Ser Asn Phe Asn Thr Val Lyé Leu Leu Ser Phe Leu Ile Pro

65 0 5 80

Thr Gln Val Ala Tyr Leu Val Leu Gln Phe Asn Lys Cys Thr Val Tyr

85 90 | 95

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

100 - 105 110

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

115 120 125

Phe Gly Ala Pro Leu Met Asp Leu Leu Trp Glu Thr Trp Leu Leu Ser

130 135 140

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

145 150 155 160

Cys Asp Phe Lys Val Gly Leu Trp Lys Lys Tyr Phe Ile Phe Ile Val

166 170 175



245 250 255 Lys Phe Phe Ala Asp Asp Lys Thr Al a Phe
Ile Phe Thr Ala Asp H's 260 265 270 Ay Met Ser Al a

w&ﬂmﬁmﬁer Hs Gy Asp Gy His Pro Asn Asn T%T/J%Z(ﬁasmusvzo
85 Arg Thr Pro Leu Val Ala Trp Ay Ala Gy L

Asn Lys Pro-Val H's 290 295 300 Asn Pro Phe Pro- VaI
Ser Asp Asn Tyr Thr Qu Asn Trp G u Leu Ser 305 310
315 320 WO 2004/048367 PGI/)P29Q34014920 115/161 Ser
Ile Lys Arg Asn Asp Val Lys G n Ala Asp Ile Ala Ser
Leu Met 325 330 335 Ser Tyr Leu Ile @y Val Asn
.Tyr Pro Lys Asn Ser Val dy GQu Leu 340 345 350 Pro
lle Ala Tyr Ile Asp Ay Lys GQu Ser Asp Lys Leu Al a

ValAGay Iy T3HT 1361365 Wul Vasn IAsPrAl BeiAigp Sip Ake Areu
GQu @n Tyr Leu Val Lys G n Asp 370 375 380 du Vval
Ile Asp 88y A n Phe Phe Ty85 Lys G u Tyr Phmdys Phe
Val 385 390 395 400 du Lys Ser His Ser His Tyr Leu
GQu Qu lle Au Thr Leu Ile dn

Asp Trp Gln Asn Trp Pro Ile Pro Ile Yal Val Gly Gly Tyr Leu Gly

195 200 205
Ala Leu Val Gly Tyr Thr Ile Gly Ala Tyr Ile

210 o 215

<210> 34
<211> 2493
<212> DNA

{213> Saccharomyces cerevisiae

<400> 34

atgaacitga agcaéttcac_ gtgcctatca tgegetcaat tactegetat tetgetettt 60
atetttgett ttttcectag aaaaategtg ctgacaggia tatcasagea agatccggat 120
caagacégtg atctceageg cgataggece ticcagaaat tggtgtttgt gatcattgat 180
getetcagat cagactttict ttttgatteg cagatticec acttcaacaa cgtgeaccaa 240

tggcteaata cgggegaage atggggttac acgteatttg ciaatccgee taccgigacg 300



405 410 415 Arg lle Ser Gu Ay G u Asn Tyr
Gn du Ala Ile Thr

. Met Gn lle Thr

WQAZ004H4%567 Thr
Phe Gy Phe Val

Thr

Leu

Tyr Asn Trp

420 425 430 Thr
Leu Au Gy Leu H's Tyr

Phe Ile Arg Thr
450 455 460 WO 2004/ 048567

Arg

Leu

Leu Au

Adu du Leu

Thr 435

[ACa/¥ado3/014920

PCT/ JP2003/ 014920 116/161 Gy Trp Il e Phe Phe Ser

Phe Ile Ile Phe Leu Lys Ser

480 d
Ser

Ser

Tyr Phe Trp

u Asn Val

H s A a Val
Leu Leu Asn Trp Ile Leu Phe Tyr
Pro Phe Asn Phe Tyr Met Tyr
515 520 525 Ser

Phe Il e Leu

465 470 475

lle Ash A8p A6 Lys Ala Ser Pro Leu

485 490 495 Phe Ay Ser
A@n Hs

Tyr

Ille dy lle
500 505 510
Leu Leu Phe Pro Leu
Ile Phe Thr Asn Arg

CthéFagé'ﬁl tqaggamta) Sarlagegeq Itét%%%’c@ (EG302 53 Sﬁ'@‘?t@ﬁ@
Phe Lys @y Thr
545 550 555 560

Phe Phe H's Arg Trp
aatgtagcee aggacataga ttccaacgat ctticggage acgaticetg getgeageag

Il e Ser
Il e Val

ttecatccaac

ccacageaat

caagtegata

teggacgteg

cattcaaagt

gatgaagtgt

ggaatgaacg

ttgtttttgt

ttgeccatea

gatatcgtce

ataataatac

Tyr Ay

ataataacap
ggtttgéctt
ataatgtgac
ctatcectgeca
ttatggectige
tggaacatga
aactgggcaa
cacctaagect
acgctagtee
ccaccatage

ctgactittt

Ser

gattcgtttc
cgetgaceeg
gaggaacttig
ttacttgggt
taaacatcaa
agatgacgat
ccatggtege
ggcgeaattt
ggactggaat
agcactgitt

acaactgtig

Pro Trp Lys Arg Val
Ile Ile Ser Val

atgggegatg

acacactcgt

ccecgggaaat

cttgaccata

gaaatggaca

gatacactga

tcticageeg

gctaggeeag

ttccagtatt

ggtatgecaa

cccaataagt

Leu

acacctgget
tetttgtcag
tatttcagga
teggecataa
gca?@ctgaa
tttgtgttet
gcgaaacatce
aatcgecaagt
tagagactgt
tceceocecatgaa

tggcaagtat

Il e Thr

Tyr Au Ay

gaaactgite
tgattteact
atgggccgag
agatggcccg
gtcaatatat
tgecgaccat
agcaggatig
aaactacaca
tcaacaaatt
cagtgtiggsg

gaaagaaaat

360

420

480

540

600

660

720

780

840

900

960

1020

1080



565 570 575 Thr
Phe Tyr

“K¥§M4?

Leu Leu
A u Asp
Leu Leu
Al a Leu
Arg Al a
Al a

Val
Ser Val

ttta@g\daé‘@ rtgt@g?a%a@g L 168B8ac &t cMadechbge @rycilutighl ezathecdhe
Met Pro 690 695 700
HIS Tyr Arg Lys Pro Asn Asn Asp Tyr
705 710 715 720

he Val

Leu

Pro
%kﬂ
567
Ser
Leu
I'le
Tyr
I'le
Al a
I'le

Thr

Lys

Met
Ser

Ser Leu

Il e Leu Seﬁ_

Phe Thr

Phe Ile Cys

Phe Thr

Ile Hs

Leu Ile Thr Asn Il e Leu Al a

580 585 590 Gy Val
Asn Ile Leu Trp Ile Ile Thr Ser V
PCT/ JP2003/ 014920 117/161 595 60
Leu Phe Asp Al a Val
610 615 620 Asn An Ile Hs Leu Ala Ay
| egyr 625 630 635 640
2e%’i?g6lye‘
645 650 655 Phe Ala lle An lle Ser
Leu Al a Val

Thr

Hi s

Asn Ser

Arg Gu

Lys Ile

Thr
Leu

Tyr

660 665 670 Arg

Leu An Leu Arg G n Ay Leu Pro Arg

Phe Val

Ile Ile Tyr

Ile Leu
Lys Val Arg Leu
Leu Thr Phe Ala Pro

gccé%%%a%ﬁ“%t%éfééa%g éé%étgkﬁcﬂ E@té%ﬁgaaa cgttaaccaa gictgcaaca

aattataatt

gccatttafg

ctgtetgttc

gaagaggagc

gtataccgat

tcaatcaagt

ctacttaate

ataatggcat

ttegtgtttea

ctetttatge

gtactigege

atccictttt

tattattacg

tgttagttic

accaactgtg

tgaatgtget

tttggaataa

agaatcctic

ctgetggttit

cgtacaaaatl

atgatttact

gegtttictt

gacactgget

ttattcteggge

cattatacta

giggtggata

cataatcgte

cagtggccag

ctggaagtgg

tcaagtacta

ctegtgggaa

ggctaagata

ccaagctigg

tttgttgatt
cetgattitt
ggcgtftcca
gtaactgeat
cgetgegtita
aaattcattt
tgcttaaata
cattttatig
atcgtcaatg
gactttgeac

getatigtteg

tectcataat
ggcagttgcg
catttgcaag
tctcggcggt
taatgatggce
attctaacgt
tgtigacatt
tcactactat
gtaacecagge
caactgaaag

tcatttcaag

aacaatcatc
cgtttettce
taétttcatt
cqctctgttc
atgcgtacgc
tatgtccaat
tetagtgetg
tttggteges
agaaataccg
taacitgatt

gtiggtectg

%kg@?zousmmzo

1140
1200
1260
1320
1380
1440
1500 -
1560
1620
1680
1740
1800

1860



725 730 735 WD 2004/ 048567 PCT/ JP2003/ 014920 118/161

Phe Lou Phe Thr Ser Tyr

Met

Ile Qu lle Au Asn Lys Ile

Ile Ay Phe Phe

Ala Phe Phe Ay Thr Gy
785 790 795 800 Ser

820 825 830 Ser Thr

Phe A u Ser Leu Phe Tyr
Val @n Trp 740 745 750
WO8044856fkt Lys Thr G n Lys Asp G u 755 760 765 T/IRI0N3/014920
Trp Lou G n Val Lou Arg Val Ser Val
Lou Lou 770 775 780 G n Val
Asn Val Ala Ser Ile Ser Ser Phe
Lou G u Ser Val Cys Arg 18ubLod Prb I1e Phe Asp Pro
Phe Lou 805 810 815 Mt Ay Ala Lou Lou Met Lou Lys
Lou Ile Ile Pro Tyr Gy Lou Lou _
Cys Lou Ay Ile Lou Asn Lou Lys Lou Asn Phe Lys Asp

soddh

835 840

at ’Rg% alalgga

Il e

hr
é%agsf;ggE%FtQ&S

Ser .Qer Lo le |

R T N R
Lou Lou Arg Thr Au Gy Ser Trp Lou Asp Ile Ay IIe
865 870 875 880 WD 2004/ 048567 PCT/ JP2003/ 014920

attettttga tgticcaaac tictictcag aacataggic

ttagagtcee
agtaagattt
ttcggtggca
tecagactaca
atatactggt
ttgcaaacegt
tgtttgatga
ccaaaattat
ccigaatige

210> 35

<211> 830

aaatttttta

atitttcgaa

caaattccat

acatctacgt

ccatgetace

tcatcagaag

cggeatgegt

gttattttet

ccctectttig

ctttttccaa

tttggtgtee

ttctactata

agtgggegata

gtggtcaata

tazagttacct

cgttttgaga

tgggteggaat

cgectcttgat

aataticcaa

ttaattttac

gacctiggaa

ttaatgtecg

aactacgoet

geettecacet

tttecatetet

ttigtgatgs

taa

aatttcicgt

cecgecteatt

aaaattitac

acgcatacca

tigcecaattt

ctattceage

atcattgtat

ttatttggte

gattgctgasa

tttccaaata
aacatcaaca
attitttccaa
tggtgtitce
cgegeeggea
acaagitaag
attteggaact
cgttttcégt

tegetggtta

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2493



119/ 161 Thr Ile Ser Asn Tyr Cys Leu Ala 1le Leu Ser
Ser Leu Phe Met Leu 885 890 895 1Ile Leu Au Vval Leu

wodobebisssval Leu Leu Lys Asn Val Ile Ile G n 9Q9-199%03/014920
910 Asp Lys Thr Lys Lys Thr dn 915 <210> 32 <211>

660 <212> DNA <213> Saccharomnmyces cerevisiae <400>
32 atgccagcta aaaaaaggac tagaaagaca gt gaaaaaaa
ccgtatcatt ctccgatgac 69 o ac 3 yaa caacgcacca
aaat cgt gag aaaaagaacg tagatcatga tcgtccacct 120
gt gt at gt ga ggaaaacccc tctgatgaca tttccatacc

{218pt tppgt agc actactttat 180 tactacgttt ttgtatcttc
aaatttcaat acggtgaagt tgctaagttt tttgattcct 240

<2185 aGRAghIGnstéAtlagisikbt acaat t ¢ aat aaat gca
cagtttacgg taacaaaatc 300 WO 2004/ 048, 567
PCT/ JP2003/ 014920 120/ 161 attaagatca attactcatt
gaccattatt tgtctaggtg ttacattttt gttgagcttt 360
¢qoBSCagaatgt tattaactat attatttggt gcgccattaa
tggacttatt gtgggaaacc 420 tggctgttgt cactgcattt

Met! B6RATLLILA GEAMACCeY (5t 8 TykOABE GiAAte1ABOu Ala

1 ' 5 10 15

Ile Leu Leu Phe Ile Phe Ala Phe Phe Pro.Arg Lys Ile Val Leu Thr

20 25 : 30

Gly Ile Ser Lys Gln Asp Pro Asp Gln Asp Arg Asp Leu Gln Arg Asp

35 40 ' 45

Arg Pro Phe Gln Lys Leu Val Phe Val Ile Ile Asp Ala Leu Arg Ser ‘

50 . - bb : 60

Asp Phe Leu Phe Asp Ser Gln Ile Ser His Phe Asn Asn Val His Gln

6o 70 75 80

Trp Leu Asn Thr Gly Glu Ala Trp Gly Tyr Thr Ser Phe Ala Asn Pro

85 90 95

Pro Thr Val Thr Leu Pro Arg Leu Lys Ser Ile Thr Thr Gly Ser Thr

100 ' 105 110

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



tgtgatttca aagtgggatt atggaagaag tattttatct
ttatcgttgt agggggttgg 540 attagttgtg ttgtcattcc
tttggattgg gatagagatt ggcagaattg gccaattcct 600
‘VQPWE? WHO{ g gaggttattt gggcgectttg gtgggctata  PCTAIP2003/014920
ctatcggtge ctatatataa 660 <210> 33 <211> 219 <212>
PRT <213> Saccharonyces cerevisiae - <400> 33 Met Pro
Ala Lys Lys Arg Thr Arg Lys Thr Val Lys Lys Thr Val
Ser 15 10 15 Phe SerlA3fF Ash 6TRr Thr Leu Thr Thr
Hs Adn Asn Arg Qu Lys Lys 20 25 30 WD 2004/ 048- 567
PCT/ JR 003/014920 1iﬁ' 61 Asn Val Eks Asp Arg
Pro Prid val Tyr Val A'§%Lys Thr Pro Le& 35 40 45
Met Thr Phe Pro Tyr His Leu Val Ala Leu Leu Tyr Tyr
Tyr Val Phe 50 55 60 Val Ser Ser Asn Phe Asn Thr Val

: Ser le Pro 65 70_75 80 Thr dn
Asrvéﬁp Areg Srvr Gl‘édh%f\siéﬁr é”rﬁ’ prie GAg Gy Eheyld eThiln s

Tyr 85 90 95
30 | 135 | 140

Asn Asn Thr Ile Arg Phe Met Gly Asp Asp Thr Trp Leu Lys Leu Phe

145 150 155 160

- Pro Gln Gln Trp Phe Asp Phe Ala Asp Pro Thr His Ser Phe Phe Val

165 170 175

Ser Asp Phe Thr Gln Val Asp Asn Asn Val Thr Arg Asn Leu Pro Gly

180 185 190

Lys Leu Phe Gln Glu Trp Ala Gln Trp Asp Val Ala Ile Leu His Tyr

195 200 205

Leu Gly Leu Asp His Ile Gly His Lys Asp Gly Pro His Ser Lys Phe

210 215 220

Met Ala Ala Lys His Gln Glu Met Asp Ser Ile Leu Lys Ser Ile Tyr

225 230 235 240

Asp Glu Val Leu Glu His Glu Asp Asp Asp Asp Thr Leu Ile Cys Val

245 250 256



Ay Asn Lys Ile Ile Lys Ile Asn Tyr Ser Leu Thr Ile
Ile Cys Leu 100 105 110 Gy Val Thr Phe Leu Leu Ser -
JRugscihr Met Leu Leu Thr Ile Leu 115 120 Y5
w@@“@?%@ro Leu Met Asp Leu Leu Trp Au Thr Trp ﬂ']f&%mwm
Leu Ser 130 135 140 Leu Hs Phe Ala Phe Leu Ala Tyr
Pro Ala Val Tyr Ser Val Phe Asn 145 150 155 160 Cys
Asp Phe Lys Val Ay Leu,T. : s Tyr Phe Ile Phe
18 Val 155 170 175 Vo 300d Gabety el JP2003/ 014050
122/161 Val Gy Ay Trp Ile Ser Cys Val Val Ile Pro
Leul—gyy%% TP S A Bsn 580 IH8561PUsnAls G p CyNSASBeTr p
~Pro Prolle Val val Ay Gy Tyr Leu Gy 195 200
205 Alaé{eu Val Ay Tyr 9gg lle Ay Ala Tym Ile 210
215 <210> 34 <211> 2493 <212> DNA <213>
Sacchar onyces cerevisi ae ) :

Ala Gly Glu Thr Ser Ala Gly Leu Leu Phe Leu Ser Pro Lys Leu Ala

275 | 280 . | 285

Gln Phe Ala Arg Pro Glu Ser Gln Val Asn Tyr Thr Leu Pro Ile Asn

290 295 300

Ala Ser Pro Asp Trp Asn Phe Gln Tyr Leu Glu Thr Val Gln Gln Ile

305 310 315 320

Asp Tle Val Pro Thr Ile Ala Ala Leu Phe Gly Met Pro Ile Pro Met

325 - 330 335

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

340 - 3495 350

Lys Leu Ala Ser Met Lys Glu Asn Phe Met His Leu Trp Lys Leu Ser

35b 360 365

Asp His His Gly Glu Val Ala Leu Asp Asp Phe Thr Ala Glu Asp Ile

370 375 380

. Tyr Thr Lys Met Tyr Thr Ile Gln Glu Thr Leu Thr Lys Ser Ala Thr

385 390 - 395 o 400



<400> 34 atgaacttga agcagttcac gtgcctatca tgcgctcaat

tactcgctat tctgctcttt 60 atctttgctt ttttccctag

aaaaat cgtg ctgacaggta tatcaaagca agatccggat 120 .
WOAHMSYg at ct ccagcg cgat aggccc ttccagaaat — PCT/IP2003/014920

tggtgtttgt gatcattgat 180 gctctcagat cagactttct

ttttgattcg cagatttccc acttcaacaa cgtgcaccaa 240

t ggct caat a cgggcgaagc atggggttac acgtcatttg

ctaat ccgcc taccgtgacg 300 20D . 2004/ 048567

PCT/ JP2003/ 014920 123/ 161 ctgectagac tcaaaagt at

tactacggga tctacaccta gcttcattga cttgctgctg 360

aatgtagccc aggacat aga ttccaacgat ctttcggagc

Ao ATt 1o oo beha g (eadebolit Phadal bt Ehadon T1e

ccacagcaat g tgactt cgctgacgcg acacact cgt
tctttgtcag t ttcact 540 c&%ﬁ?cgata at aat gt
gaggaacttg. cccgggaaat tatttcagga atgggcccag 600
t gggacgtgg ctatcctgca ttacttgggt cttgaccata

t cgggcat aa agat ggcccg 660 cattcaaa ttatggctgc
Tl Biedie Al eqhalo6a0a Yalet: anhgs ddat sty g0 Ao
gat gaagt gt tggaacatga agat%acgat gat acact ga
tttgtgttd0t ggcgaccat 780428gaat gaacg aact ¢gfcaa
ccatggtggc tcttcagccg gcgaaacatc agcaggattg 840
ttgtttttgt cacctaagct ggcgcaattt gctaggccag
aatcgcaag; aaact acaca 900 ttgcccatca acgctagtcc

Phggbiat 4mateut Anec dgt dter $erydguciagt Vekdavalat V2068 Ile

gatatcgtcc ccaccatagc agcactgttt ggtatgccaa
tccccaBgaa cagtgttggg 44920 ataataatac 4thacttttt
acaactgttg cccaat aagt tggcaagtat gaaagaaaat 1080 WO
2004/ 048567 PCT/ JP2003/ 014920

Ile Leu Gly Val Ser Thr Phe Ala Ser Ser Phe Ile Glu Glu Glu His

450 455 460

Gin Leu Trp Trp Trp Ile Val Thr Ala Phe Ser Ala Val Pro Leu Phe

465 | 470 - 475 480

Val Tyr Arg Leu Asn Val Leu Ile Ile Val Arg Trp Phe Ile Met Met

485 490 495

Ala Cys Val Arg Ser Ile Lys Phe Trp Asn Asn Ser Gly Gln Lys Phe

500 5056 510

Yle Tyr Ser Asn Val Met Ser Asn Leu Leu Asn Gln Asn Pro Ser Trp

515 520 525

Lys Trp Cys Leu Asn Met Leu Thr Phe lLeu Val Leu Ile Met Ala Ser



- 124/ 161 tttatgcatt tgtggaaatt atcagaccat- cacggcgagg
ttgctcttga cgatttcact 1140 gccgaagata tttatacaaa

wPahgbas@ct attcaagaaa cgttaaccaa gtctgcaaca 1209,5p2003/014920

aattataatt atcctctttt gacactggct tttgttggtt
tcctcataat aacaatcatc 1260 gccatttatg tattattacg
ttattctggg cctgattttt ggcagttgcg cgtttcttcc 1320
(14': ctgtctgttc tgttagtitgocatt & acta ggcgtttcca
catttgcaag tattttcatt 1380 gaagaggagc accaactgtg
gt ggt ggata gtaactgcat tctcggcggt ccctctgttc 1440
gt@ilaccgat tgaat gt gold cataatcgtg cgctdfpttta
t aat gat ggc atgcgtacgc 1500 tcaatcaagt tttggaataa
‘cagtggccag aaattcattt attctaacgt tatgtccaat 1560
ctacttaatc agaatccttc ctggaagtgg tgcttaaata '
 Alagély&hatGlnt ¥ahdlkegciiys P20 1eaVaatlychitr digdieggVel Gly
tcaagtacta cattttattg tcactactat tttggtgggg 1680
b4t gtgtttca cgtadsgaat ctcgtgggaasabcgtcaatg 560
gt aaccaggc agaaataccg 1740 ctctttatgc atgatttact
ggct aagata gactttgcac caactgaaag taacttgatt 1800
gtacttgcgc gcgttttctt ccaagcttgg gccattgttg
LeuCa¢d PRAAITyHqECI e $860 W R0A4L0AB5EEn Gly Asn Gln
PCT/ JP2003/ 014920 125/ 161 acgaaattga aagtacttaa
caagaact ac ctgmttaaag atatgaagg ttatataaca 198f5
~attcttttga tgttccaaac ttcttctcag aacataggtc
aatttctcgt tttccaaata 1980 ttagagtccc aaatttttta
ctttttccaa attattccaa ccgcctcatt aacatcaaca 2040
A129ERRGRL 1B AL LY tPHe IR B L QULILGE LkhaRtd 1H8CT1e Asp Phe
aaaattttac atttttccaa 2100 "ttcggtggca caaattccat .
ttctactatgggacctt ggaa aegegzacca tggtgtttcogdleo
t cagact aca acat ctacgt agtggggata ttaatgtccg
ttgccaattt cgcgccggca 2220

Ala Pro Thr Glu Ser Asn Leu Ile Val Leu Ala Arg Val Phe Phe Gln

b9b 600 605

Ala Trp Ala Ile Val Val Ile Ser Arg Leu Val Leu Thr Lys Leu Lys

610 615 620

Val Leu Asn Lys Asn Tyr Leu Tle Lysl Asp Met Lys Val Tyr Ile Thr

625 630 635 640

Ile Leu Leu Met Phe Gln Thr Ser Ser Gln Asm Ile Gly Gln Phe Leu

645 650 655

Val Phe Gln Ile Leu Glu Ser Gln Ile Phe Tyr Phe Phe Gln Asn Ile

660 665 - 670



atatactggt ccatgctacc gtggtcaata aactacgcct
ctattccagc acaagttaag 2280 ttgcaaacgt tcatcagaag
taagttacct gccttcacct atcattgtat atttggaact 2340
Wl‘b%"g‘!/@‘@f’@’a cggcatgcgt cgttttgaga tttcatctct — PCT/IP2003/014920
ttatttggtc cgttttcagt 2400 ccaaaattat gttattttct

tgggt ggaat tttgtgatgg gattgctgaa tggctggtta 2460
cctgaattgg ccctcctttg cgctcttgat taa 2493 <210> 35

<211> 830 WD 2 0 0 4/148 3 &7 1IPETL JP2003/ 013920

126/ 161 <212> PRT <213> Saccharonyces cerevi si ae

Pri QT ChTR 0BE ki U 5o 115 SoF 49 115 Tra ico oprign Kb

Phe Phe Phe Pro,Arg Lys Ile Val Lou_ Thr 20 25 30
Ay Iﬁz58er Lys A n As %ro Asp dn Aspﬁ%g Asp Leu
Gn Arg Asp 35 40 45 Arg Pro Phe @ n Lys Leu Val Phe
Val Ile IIe Asp Ala Leu Arg Ser 50 55 60 Asp Phe

Leu Phe As Gnlle Ser H's Phe Asn Asn Val Hi s
VagSer bgp-ﬂée7k§u8§1n Asn Phe Thr Phe Phe Gln Phe Gly Gly Thr

690 695 700

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

706 710 - 715 720

Ser Asp Tyr Asn Ile TyrrVal Val Gly Ile Leu Met Ser Val Ala Asn

725 730 735

Phe Ala Pro Ala Ile Tyr Trp Ser Met Leu Pro Trp Ser Ile Asn Tyr

740 745 ‘ 750

Ala Ser Ile Pro Ala Gln Val Lys Leu Gln Thr Phe Ile Arg Ser Lys

755 760 765

Leu Pro Ala Phe Thr Tyr His Cys Ile Phe Gly Thr Cys Leu Met Thr

770 775 780

Ala Cys Val Val Leu Arg Phe His Leu Phe Ile Trp Ser Val Phe Ser

785 790 795 300

Pro Lys Leu Cys Tyr Phe Leu Gly Trp Asn Phe Val Met Gly Leu Leu

805 810 815



Trp Leu Asn Thr Gy Qu Ala Trp Gy Tyr Thr Ser
Ala Asn Pro 85 90 95 Pro Thr Val

‘w{lm@m;fﬁg%l,l e Thr Thr Ay Ser Thr
Leu Leu Leu Asn Val

Phe 11l e

Asp

Thr

Phe

Leu Pro Arg Leu

100 105 110 R 4
Aa dn Asp IIPE:(QF/&J?%BOBM“”{’

Ser WO 2004/ 048567 PCT/ 3' P2003/ 014920 127/161 115
120 125 Asn Asp Leu Ser G u H's Asp Ser Trp Leu G n

Adn Phe Ile Gn H s

Phe Met Gy Asp Asp Thr Trp Leu Lys Leu Phe

155 160 Pro Gn @n Trp
Phe Phe Val
Asn Asn Val

H s Ser
Val  As

1301135 149 Agn Asn Thr Ile Arg

145 150

Phe Asp Phe Ala Asp Pro Thr
165 170 175 Ser Asp Phe Thr G n
Thr Arg Asn Leu Pro Gy 180 185

AspoBly yap ey Pre 6linlay dlaripuAlen Gys AlpLésmayal Al a

Il e Leu
Ay
Met

Ser lle

<210> 36

211>

<212> DNA

<213>

<400> 36 -

atgtccaatg

ttaggtegtte

tacattgagt

gttaagtcag

catttattga

gagactatig

gacgaattta

gatgetgeeg

Hs Tyr

Tyr

1605

caaatctaag

cactgtggta

cacttcaaas

atacttacag

attctcagga

agcagatgga

ttgegttacte

tittaagtaa

195 200 205

Saccharomyces cerevisiae

aaaatggeti

caagctaact

taacaaatte

atttectgac

geaacgggtce

aagitgaagge

atcagettace

tgatctaceg

ggtittttget

acagtttata

caagatatic

gttcatgacg

cecttggtett

aaccagtttc

gacaccaaag

ttttttetig

ttgttgécat

gagcatcact

atetegtaat

ctatccaagt

tacaagttet

atgtegttac

aaacactagt

ctecaazecatt

Leu Gy Leu Asp His Ile
H s L8 Asp Ay Pro Hig&25Ser Lys Phe 21®3315 220

Ala Ala Lys Hs @ n Gu Mt Asp Ser
225 230 235 240

Ile Leu Lys

ttatctettt

accaataaat

accggtgtat

acaagttaac

tcecatataat

tttgaagtta

atattacgac

ggtagageac

60

120

180

240

300

360

420

480



Asp Qu
Ile Cys

Val
Val

Leu Au Hs Gu Asp Asp Asb Asp Thr
245 250 255 WD 2004/ 048567

Leu

PCT/ JP2003/ 014920 128/161 Leu Gy Asp Hs Gy Mt

wom4@dsseleuy Ay Asn Hs Ay Gy Ser Ser
GQu Thr Ser Ala Ay Len Leu Phe Leu Ser

Al a
Lys
Adn
Ser
dn
Ala

Ay
Leu
Val

Pro
I'le
Leu
Ser

e

Hs H s
Asp lle

A u Thr
gatgtcgcaa

gggaatcetg

aagticttat

ttgaatitec

aétattgatc
ttageccatag
acteggattt
ggegttataa
ttagaaccta
ggctegeaag
ttacagazate

tttecagggea

Pro

Ala 275 280 285 dn Phe Ala Arg Pro G u Ser

Asn Tyr

Thr

Leu Pro Il e Asn

290 295

300 Al a

Asp Trp Asn Phe LGh3T¥rl Beit Gu Thr Val dn

305 310 315 320 Asp Ille Val Pro Thr Ile Al a
Phe Gy Met Pro Ile Pro Met 325 . 330 335

Val Ay Ile lle lle Pro Asp Phe Leu G n Leu

Asn 340 345 350 Lys Leu Ala Ser Met Lys Qu

‘q\g@@a’pﬁgchgﬁitﬁgaqjygaﬁ%qgtggg a2geestide Birgeacgs

Ay GQu Vval
370 375 380 Tyr
Lys Ser Ala Thr

Leu Thr
tatcttatga

-ttgcatggga

caccactggt

attcattaaa

tttctgaact

tectttcetag

cagacgaaat

taataaataa

tgatgtaccg

atttgttate

tagataaagc

tgtetateee

Thr

Thr

Ala Leu Asp Asp Phe Thr Ala G u
Lys Met Tyr
385 390 395 400

Ile Gn

ccaaacatt.catttaagtg taactttatt gtcaggtgat

sattgageot
aaatttfaca
tggatcatgt
ttcttcaatg
tgettettea
aaccacatta
aatgcegtie
tfttgcgaca
accttatatt
tacggaaaca

acgegaagta

acattiaactg

gtagattcat

acaagegtia

geectattace

agtcccgatg

gattggaata

aageccaasatt

gatattttte

accatagatt

ttatgegtegt

tcggataatg

actactttte

cecattegttta

cegtgotttga

cagaagattc

gtctegeptt

gttatctagt

cagtcatiag

aactattggg

cattcaaaag

tagtgaaatt

ttatcgaage

acctittage

tecataatgat

tctctctcat

tgcactgaat-

cattaatgge

tcectcaatgs

cgaagattat

attaacggag

gttgacaatt

aactcaacaa

tttagactta

260 26T/J2703/014920

540
600

660

720

780

840

900

960

1020

1080

1140

1200

1260



WD 2004/ 04867 PCT/JP2003/ 014920 129/161 Asn Tyr Asn
Tyr Pro Leu Lou Thr Leu Ala Phe Val dy Phe Leu lle

“Kﬂﬂé#¢$QGﬂ15 I[le Thr Ile Ile Ala Ile Tyr Val E??u?ﬂMyOszo
Arg Tyr Ser n Leu

Gy Pro Asp 420 425 430 Phe Trp
Arg Val Ser Ser Leu Ser Val Leu Lou Val Ser Ile 435
440 445 Ile Leu Ay Val Ser Thr Phe Ala Ser Ser Phe

lle Qu Au Ju Hs 4595f§§/ﬁF% 1G n Lou Trp Trp Trp
a“‘va

Ile Val Thr Al a Phe Ser Pro Leu Phe 465 470
475 480 Val Tyr Arg Leu Asn Val Lou Ile Ile Val Arg
Trp Phe Ile Met Met 485 490 495 Ala Cys Val Arg Ser
Ile Lys Phe Trp Asn Asn Ser Ay G@n Lys Phe 500 505

aggotdlalbh ettt o S0t ASfha¥3katVRbtSelaafB plRUcd el AgTriGhauc
Asn Pro Ser Trp 515 520 525 Lys Trp Cys Leu Asn Met
Leu Thr Phe Leu Val Lou Ile Met Ala Ser WO

2004/ 048567 PCT/JP2003/014920 130/161 530 535 540
aatgccctge atctaagtaa tgaattggtt aaactatgeg aaaaggeatt titcaatgga

gaaatggtic aacaaaattt cttcécacaa gagcacatga tagctgtgta titacctita
ttaggcccaa tatcggeagt catgitettt ggtitctaca acgtgatgaa ggaaaagaat
caaaagagta aasagaalgg aaccgagaga gaagttgcta aagaaaaatt agagttgaaa
gaggctcaéa aattacatge tattgatggt gaagatgaat tatga

210> 37

<211> 534

212> PRT

¢213> Saccharomyces cerevisiae

400> 37

Met Ser Asn Ala Asn Leu Arg Lys Trp Val Gly Phe Cys Phe Val Ala

1 b 10 15

Ile Tyr Leu Phe Leu Gly Val Pro Leu Trp Tyr Lys Leu Thr Thr Val

20 25 30

1320

1380

1440

1500

1560

1605



Ala Ay Phe Gn Val Leu H's Phe Ile Val Thr Thr Ile

Leu Val @y 545 550 555 560 Lou Cys Phe Thr Tyr Lys

.. lle Ser Trp Qu Ile Val Asn Ay Asn G n 565 570 575

WRIZHE7 e Pro Leu Phe Met His Asp Leu Leu AIRCTLIPS003/014920

Ile Asp Phe 580 585 590 Ala Pro Thr Ju Ser Asn Leu

Ile Val Leu Ala Arg Val Phe Phe G n 595 600 605 Ala

Trp Ala Ile Val Val Ile Ser Arg Leu Val Leu Thr Lys

Leu Lys 610 615 620 Vall B&-AdrBlys Asn Tyr Leu Ile

Lys Asp Met Lys Val Tyr Ile Tin 625 630 635 640 Ile

okt YL D T SR ST 0S8, S O,

Ile Phe Tyr Phe Phe A p Asn Ile 660 665 670 WO
2004/048567 PCT/ JP20037°014920 131/161 Pro Thr Ala
Ser Leu Thr Ser Thr Ser Lys Ile Tyr Phe Ser Asn Leu
675 680 685 Val Ser Leu Ile Leu A n Asn Phe Thr Phe

Lys'ﬁ%ecéfh KQE ff%yﬂfg eJTv516f§£ %gg &gy)Tyr Val Lys Ser Asp

50 5b 60

Thr Tyr Arg Phe Pro Asp Val His Asp Ala Ile Gln Val Gln Val Asn

65 70 75 80

His Leu Leu Asn Ser Gln Glu Gln Arg Val Pro Trp Ser Leu Glp Val

85 90 95

Leu Pro Tyr Asn Glu Thr Ile Glu Gln Met Glu Ser Glu Gly Asn Gln

100 , 105 110

Phe His Val Val Thr Leu Lys Leu Asp Glu Phe Ile Gly Tyr Ser Ser

115 120 125

Ala Tyr Asp Thr Lys Glu Thr Leu Val Tyr Tyr Asp Asp Ala Ala Val

130 135 - 140

Leu Ser Asn Asp Leu Pro Phe Phe Val Ala Gln Thr Leu Val Glu His

145 150 155 160

Thr Phe GIn Leu Glu Trp Thr His Leu Asn Lys Thr Cys Glu Gly Val

165 170 175



Asn
Ay

Ser
Val

Ile
Ser

Ser Thr Ile Asp Leu Gy Asn Ala Tyr Hi s
705 710 715 720 Ser Asp Tyr Asn lle Tyr

wo/ o adse Y
Phe Ala Pro
Asn
Leu
Al a
Thr
Phe

Leu
Leu

I'le
Lys
Pro
Met
Leu
Lys
Leu

Tyr
dn
Phe
770
I'le
Cys
805

Thr
Thr

Tyr

Trp Ser Val
Phe Leu Gy Trp Asn Phe Val
810 815 WD 2004/ 048567 PCT/ JP2003/ 014920

740 745 750 Al a Ser

Phe Ile Arg Ser
Tyr His

Phe Ser

Ile Leu Met Ser Val Ala Asn 725 7§Qné§§mwﬂnﬁnﬂ

Ala lle Tyr Trp Ser Met Leu Pro Tr

Ile Pro Al a G n Va

Lys

ge the

775 780 Ala Cys Va

€/
Val

755 760 765 Leu
y Thr Cys Leu
Leu Arg Phe Hi s

785 790 795 800 Pro

Met Ay

Sek3PH Bdn Asm Ghy VEipAl=dl@rSerGlur Lep Ala AseulleHi)su

Ala Leu Asp 820 825 830

DNA | ?:'

Ser Val Thr Leu Leu

195

Glu Pro Thr Leu Thr

210

Pro Leu Val Asn Phe

225

Leu Asn Leu His Ser

245

Asp Leu Ser His Thr

260

Tyr Pro Glu Asp Ser

275

Ser Ser Ser Pro Asp

290

Asp Glu Ile Thr Thr

Ser Gly Asp Gly Asn

200

Asp Tyr Phe Ser Pro

215

Thr Val Asp Ser Ser

230

Leu Asn Gly Ser Cys

250

Ile Asp Leu Ser Glu

265

Ala Leu Asn Leu Ala

280

Gly Leu Ala Phe Ile

295

Leu Asp Trp Asn Ser

Pro

Phe

Ile

235

Thr

Leu

Ile

Asn

Tyr

<210> 36 <211> 1605 <212>
.180<213> Saccharomgses cerevi siae 190

Val Ala Trp Glu Ile

- 205

Arg Lys Phe Leu Ser

220

Val Tyr His Asn Asp

240

Ser Val Thr Trp Phe .

255

Ser Ser Met Ala Tyr

270

Val Phe Pro Ser Ala

285

Gly Thr Arg Ile Ser

300

Leu Val Pro Gln Trp



<400> 36 atgtccaatg caaatctaag aaaatgggtt ggtttttgct
ttgttgccat ttatctcttt 60 ttaggtgttc cactgtggta
caagctaact acagtttata gagcatcact accaataaat 120

W0 G48%dt cacttcaaaa taacaaattc caagatattc  PCT/IP2003/014920
atctcgtaat accggtgtat 180 gttaagtcag atacttacag
atttcctgac gttcatgacg ctatccaagt acaagttaac 240
catttattga attctcagga gcaacgggtc ccttggtctt
tacaagttct tccatataat 3003 GagdcBaltg agcagat gga
aagt gaaggc aaccagtttc atgtcgttac tttgaagtaa 360

acgaattta ttgg ctc accagcttac caccaaag
30gaacactagt atat%i@gac 420 gatgc?%@cg ttttaagtaa 320

tgatctaccg ttttttgttg ctcaaacatt ggtagagcac 480 WO
2004/ 048567 PCT/ JP2003/ 014920 133/161 actttccaat

o1y el iate ot ApigecfRARER dht Lit gaot bense il 11e

catttaagtg taactttatt gtcaggtgat 600 gggaatcctg
ttgcat ggga a2t gagcct acattaacitly actacttttc 33
accttttagg 660 aagttcttat caccactggt aaattttaca
gtagattcat ccattgttta tcataatgat 720 ttgaatttgc

attcattaaa tggatcatgt acaagcg%ta cg&%gtttga
Sex (tlut dsre dvr 78w GhetPaot Meit ¥et tTvat fpadhetdlet Thadsg Ile

gcctattacc cagaagattc tgcactgaat 840 ttagccatag
tctttcct @0t gcttcttca agt 88zgatg gt ct ggecgt 850
cattaatggc 900 actcggattt cagacgaaat aaccacatta
gattggaata gttatctagt tcctcaatgg 960 ggggttataa
t aat aaat aa aatgccgttg aagccaaatt cagtcattag

Fhe ddagbett deu1020Let tThyadlec Ghy tSyat Gimdey Ldu Lec Gaealro
gatatttttc aactattggg attaacggag 1080 ggctcgcaag
atttgditat c accatatatt #fcatagatt cattcasmag
gttgacaatt 1140 .

Tyr Ile Thr Ile Asp Ser Phe Lys Arg Leu Thr Ile Leu Gln Asn Leu

370 375 380

Asp Lys Ala Thr Glu Thr Leu Trp Ser Leu Val Lys Leu Thr Gln Gln

385 390 395 400

Phe Gin Gly Met Ser Ile Pro Arg Glu Val Ser Asp Asn Val Ile Glu

405 ' 410 415

Ala Leu Asp Leu Arg Leu Gln Ile Ile Asp Leu Leu Asn Asp Pro Gly

420 425 430

Lys Gly Gly Asp Ile Val Trp Asn Asn Ala Leu His Leu Ser Asn Glu

435 440 445



ttacagaat c tagataaagc tacggaaaca ttatggtcgt
tagt gaaatt aactcaacaa 1200 tttcagggca tgtctatccc

a tcggataatg ttatcgaagc tttagactta 1
nggl%%g 280 Y003/014020

67 -PCT/ JP2003/ 014920 134/16 1 aggctacaga
ttattgattt attaaatgat cctggaaagg gtggagat at
cgtctggaac 1320 aatgccctgc atctaagtaa tgaattggtt

.aaact at gcg aaaaggcatt tit gpt & 380 gaaatggttc
aacaaaattt cttcccacaa ¢ gi étgga agctgtgta
tttacettta 1440 ttaggcccaa tatcggcagt catgttcttt

LeuOBiT 1 CLaGR afdidat opa g FaRagRatisa S0l Glaaragugl &1ln
~aaaagaat gg aaccgagaga gaagttgcta aagaaaaatt

agagttgaaa 1560 gagyctcaaa aattacai@c tattgatggt

gaagat gaat tatga 1605 <210> 37 <211> 534 <212> PRT
<213> Saccharonyces cerevisiae <400> 37 Met Ser Asn
Ala Asn Leu Arg Lys Trp Val Ay Phe Cys Phe Val Al a

GlnTAsn e WBhe b#(ﬁ G-E_)érhGi'lSLlllliE %tLﬂ'e Gy Ml TRrq detrd MRu

| LysS Leu 25 30 WO 200 /1 048567
4EGSPCT/JPZOOBI01494‘%:%' 135/ 161 Tyr Aig Ala Ser Lou Prgy
Ile Asn Tyr Ile u Ser Lou G n Asn Asn

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

485 490 495

Lys Glu Lys Asn Gln Lys Ser Lys Lys Asn Gly Thr Glu Arg Glu Val

500. ' 505 510

Ala Lys Glu Lys Leu Glu Leu Lys Glu Ala Gln Lys Leu His Ala Ile

515 520 525

Asp Gly Glu Asp Glu Leu

530

<210> 38
<211> 1833
<212> DNA

<213> Saccharomyces cerevisiae

<400> 38

atgatcctea cactggecta tttcatgetg ggeactetac tactgggtgt gttcgeagaa 60



35 40 45

Tyr Val

Lys Phe Gn Asp |l é His Lou Val

Ile Pro Val

Lys Ser Asp 50 55 60 Thr Tyr Arg Phe Pro Asp

Asn 65

Lou Pro Tyr Asn G u Thr
100 105 110 Phe Hi s
Lou Lys Lou Asp Qu Phe Ile Gy Tyr Ser

Lou Val

Phe A n Lou Gu Trp Thr
165 170 175 WD

70 75 80

130 135 140 Lou Ser Asn

du His.
H s Lou

Val Hs Asp Ala Ille @ n Val Gn Val
WE;20040d856F ou Asn Ser An Qu G n Arg Val

Lou G n Val 85 90 95

AGn Mt Au Ser Qu Ay Asn dn

Val Val Thr

Ser 115 120 125 Ala T¥r3 8y ITir1Lys @ u Thr Lou Val

Tyr Tyr Asp Asp Ala Al a Val

‘Asp Lou Pro Phe Phe Val Ala G n Thr

145 150 155 160 Thr

Asn Lys Thr é%%ﬁ u Gly Val
gacﬁ@%ﬁﬂ?ﬁ&%@ﬁa ) &

Asn Asn Asp Val

Lou

Asn Pro Val

Al a

@%@éﬁ@%@iéta%gﬁ Pregipcgasegaagrpcte

Ala Ile Ser Tyr Asp Pro Asn Ile Hi's

180 185 190 Ser Val
Aulle

Trp

Thr

gtgttegaage cgetgeccaa caatgatetg ctacteteat ttgeaticea

gaaccgtitig

ttcccacggg

ttiaccagag

geaggtgeet

ttccatéatt

tttatcgaceg

cctettttcea

atctgtaccg

ttgacatctc

gatattgcca

cgcatagaaa

acccggeegt

ccatoceceoaco

gattctggga

caggtgtgga

ggaaaaaact

agtcaaggac

atagcaccga

agaacttgac

tocttggatgg

ctattigtte

tggtaacacsa

atcatccatg
atigttegeaa
tgccctg?cg
attgtggteg
gicecaatteca
gacctticece
gaaactgtac
geegtteata
tcataaattg
tgaagatgaa

cgticecetee

tcatatgatg
tcfagfgcéé
tggggacagt
céagtgcagg
tigagcggat
cgecggteat
ctgatgegag
aaactaitge
itecgacictce
gatgetelitt

gecttgegeas

cgtatgagea

cgegteagtt

tgccacatge

ccatggatca

tgttitgite

atgcttetga

categttgce

ctactagggg

tatggaatag

glcactacga

gaggtgagag

Leu Leu Ser Ay Asp Ay

actgcaatcg

ctacacgact

tcatitaaga

tggaaaagag

ggaacaggeg

ttetttasat

tataggagct

caatgaaccc

caaatcecggt

tatticctig

gatggacgea

acctatcece

Pro TmoTSeRe03/014920
Ile du-

120

180

240

300

360

420

480

540

600

660

720

780

840



195 200 205 G u Pro Thr
Phe Arg Lys Phe Leu Ser

w@B&u/M@/al
240 Leu Asn Leu Hi s Ser

Ser Val
Ile Asp Leu Ser
270 Tyr

Thr
Thr
265
Val
dy
300
Val

Asp

Ser Ser |

Leu Thr Asp Tyr
210 215 220 Pro Leu Val

| e Val

Leu Asp Trp Asn Ser

Ser

550 254

Ser

Met Ala Tyr
u Asn Leu Ala lle
Ser

Ser

Phe Ser

H s
260

Pro Asp

Tyr Lou

aaa@§@¥ﬁggla€g§éa§ééé 31B: 320t @ayad@dathl gaddcetide thsttakbysa
- Met 325 330 335 Ser

ro Leu Lys Pro Asn Ser Val
A u Asp Tyr
Asp Ile

ccaataaaca
cgttictacet
tgctittgact
tcgaéggaca
ctgactggta
acccetgtega
tetctteaaa
aaatactatt
attccageta
geegagtate

ctatcitigg

Leu u Pro Met

e
Met Tyr Arg Phe Ala Thr

340 345 350 Phe G n Leu Leu Ay Leu Thr du
tgc@kgcé%%rtéaé%ggﬁﬁﬁ ekl B Backttfaage tetoteaget gtttgecaga

atggcaacct

ggactgegtt

tatcaaacga

ctactaaagt

atggacaaga

agttgattta

ttacttctac

tacaagegge

atacggacat

caccagatge

agtccteate

gtttgetaat

tttgtcagtt

tcaaaatgag

tactececcata

tegtgegtgga

tttcgaatca

tacctetecg

cgatagaaaa

tgtaatgact

aaaccatggt

gtetetitat

aggcccacaa

gacgatacta

ggtggticge

gtitcetgtlee

atgegtatig

ttgocatget

caattgcaag

agacctggec

tatcaatteg

titgaaatceg

gaaatgagaa

gaatttgige

ttttcagecac

gctacgactt

caattcacgi

tttteceataa

tcatgagagt

asaacgatat

acttggagtt

ataaagetct

atgcagcetet

cctetaccet

agaagttgac
acatgataat
tatttﬁagaa
aagcagatct
cgacaatgat
tﬁacctatcc
catcttagat
cacgatgtita
tqtgcaattt
aatcaccglg

attgttatec

Pro
Asn
Tyr Hs Asn A%T/J%%&sfemzo
Leu Asn Gy Ser Cys

‘Thr Trp Phe 245 250 255 Asp Leu Ser
G u Lou Ser
Pro Au Asp
Phe Pro Ser Ala 27
Leu Ala Phe Ile Asn Gy Thr Arg Ile Ser 290 295
Asp Qu Ile Thr Thr
Pro G n Trp WD 2004/ 048567 PCT/ JP2003/ 014920

900
| 960
1020
1080
1140

1200

1260

1320

1380

1440

1500

1560

1620

T



355 360 365 Tyr Ile Thr Ile Asp Ser Phe Lys Arg Lou
Thr Ile Leu A n Asn Leu 370 375 380 Asp Lys Ala Thr
‘du Thr Leu Trp Ser Leu Val Lys Leu Thr G n d@n 385

WO0BY8SI00 Phe G n Ay Met Ser Ile Pro Arg GGI/XR2D03/014920

Ser Asp Asn Val Ile GQu 405 410 415 Ala Leu Asp Leu
Arg Leu An Ile Ile Asp Leu Leu Asn Asp Pro Ay 420
425 430 Lys Ay Gy Asp Ile Val Trp Asn Asn Ala Leu
Hi s Lou Ser Asn Gu 43% 440,445 \WD 2004/ 048567
PCT/ JP2003/ 014920 138/161 Leu Val Lys Leu Cys Qu
Lys Ala Phe Phe Asn Ay Qu Met Val A n 450 455 460
@n Asn Phe Phe Pro Gn GQu His Met Ile Ala Val Tyr
Leu Pro Leu 465 470 475 480 Leu Ile Ser Ala
ctfaitanhy cpaetihas dajeptidatyiacairevia f%&#ﬁﬁ&@‘sc fepragale
Lys A u Lys Asn A n Lys Ser Lys Lys Asn Ay Thr Qu
Arg Gu Val 500 505 510 Ala Lys Q'u Lys Leu Gu Leu

Lys Qu Ala G n Lys Leu Hs Ala lle
ggactcatat toggtatgel atacaattig atggtgaaga gaatggtcac cgtcgaagag

gecegataaga ttacgttgea atetggetta aaatacaaat tgctasaget aaaggaaaag

ttcctagega aaaaaaagac taaaacégac taa

210> 39
<211> 610
<212> PRT

{213> Saccharomyces cerevisiae
<400> 39
Met Ile Leu Thr Leu Ala Tyr Phe Met Leu Gly Thr Leu Leu Leu Gly

1 5 10 15

Val Phe Ala Glu Asp Thr Val Ser Gln Ile Gly Ile Asn Asp Ser Leu

20 25 30

Trp Tyr Pro Tyr Asp Glu Ala Leu Val Leu Lys Pro Leu Pro Asn Asn

35 40 45

Asp Leu Leu Leu Ser Phe Ala Phe Gln Leu Gln Ser Glu Pro Phe Asp

1680

1740

1800

1833



515 520 525 Asp Gy Gu Asp Qu Leu 530 <210> 38
<211> 1833 <212> DNA <213> Saccharonyces cerevi si ae
' “Kjg&gm4§§7atgatcctca cactggccta tttcatgctg g9cadGimsos/ors920
-tactgggtgt gttcgcagaa 60 WO 2004/ 048567
PCT/ JP2003/ 014920 139/161 gacacggtgt cgcagattgg
t at aaat gac agtttat ggt atccgtacga cgaagcactg 120
gtgttgaagc cgctgeccaa caapgat etggcf act ctcat
ttgcattcca actgcaatcg 180 gaaccgtttg acccggccgt
atcatccatg tcatatgatg cgtatgagca ctacacgact 240
tts9ccacggg ccatccc&bec attgttggaa tctééict gcca
cgcgtcagtt tcatttaaga 300 tttaccagag gattctggga
tgccctgtcg tggggacagt tgccacatgc tggaaaagag 360
gcaggt gcct caggtgtgga attgtggtcg caagtgcagg
Pré&gakoudt sar Faanagged Te0Ash tLcaraaitiudiiradandll Thr
gtccaattca ttgagcggat tgttttgttc ttctttaaat 480
gstttatcgacg agtca@ggac gacctttcccrsggcggt cat 80
atgcttctga tataggaget 540 cctcttttca atagcaccga
gaaact gt ac ctgatgcgag catcgttgcc caatgaaccc 600
atctgtaccg agaacttgac gccgttcata aaactattgc

PhE IS 20099, CARRPLEPIb BRO Lol LPRCELL Gyt £14 G9RIHE Gin
tcataaattg ttcgactctc tatggaatag tatttccttg 720

85 90 _ 95

Phe His Leu Arg Phe Thr Arg Gly Phe Trp Asp Ala Leu Ser Trp Gly

100 105 110

Gln Leu Pro His Ala Gly Lys Glu Ala Gly Ala Ser Gly Val Glu Leu

115 120 125

Trp Ser Gln Val Gln Ala Met Asp Gln Glu Gln Ala Phe His Asn Trp

130 135 140

Lys Lys Leu Ser Asn Ser Leu Ser Gly Leu Phe Cys Ser Ser Leu Asn

145 - 150 155 160

Phe Ile Asp Glu Ser Arg Thr Thr Phe Pro Arg Arg Ser Tyr Ala Ser

165 170 175

Asp Ile Gly Ala Pro Leu Phe Asn Ser Thr Glu Lys Leu Tyr Leu Met

180 185 190



am,

gatattgcca ctatttgttc tgaagatgaa gatgctcttt
gt cact acga gatggacgca 780 cgcatagaaa tggtaacaca
cgttccctcc gcecttggcaa gaggtgagag acctatcccc 840 WO

wWOoQ/asE8567 PCT/ JP2003/ 014920v 140/ 161 aaac CtHCrag®2003/014920

at gggaacac attgcgttgt gacacggata aaccctttga
ttcttaccaa 900 tgcttccctc taccggaacc ttcgcagact
cacttcaagc tgtetcagct gtttgccaga 960 ccaataaaca
at ggcaacat gtttgctaat adgdc8acdabghatttgtgc
~agaagttgac 1020 cgttctacct ggactgcgtt tttgtcagtt

| gaGggatacta ttttcagcgc acatgataat 1080 tgctttgact
Arg %ﬁégé%cgau tfdRaa®H -&35 ‘ ag% ti@§gThyc fhe ot beu Thr Pro

tattttagaa 1140 tcgacggaca ctactaaagt tactcccata
gttccttcc caattcacgt d¥ycagatct 1200 Z®gact ggt a
at ggacaaga tcgtggtgga atgcgtattg ttttccataa
cgacaatgat 1260 acccctgtga agttgattta tttcgaatca
ttgccatggt tcatgagagt ttacetatcc 1320 tctcttcaaa
Phe tIaetlvet g@u tletcted dby AepaflydasgSanfar daualhr Ser Leu
catcttagat 1380 aaatactatt tacaagcggc cgat agaaaa
agafct ggcc acttggagilb cacgatgtta 14480 attccagcta
at acggacat tgtaatgact tatcaattcg ataaagctct
tctgcaattt 1500 gccgagtatc caccagatgc aaaccat ggt
tttgaaatcg atgcagctgt aatcaccgtg 1560 ctatctttgg
Lewadtspdilyalits diyst bet tthe Arpadegdgaalgchiet deecile Ser Leu
attgttatcc 1620 WO 2004/ 048-567 PCT/ JP2003/ 014920
22441/ 161. ctgtcta®bwc cggattttag tzB8hgccgtat aacgt cai4oa
ttctaacatc tacaatcatg 1680 - ggactcatat tcggtatgct
atacaatttg atggtgaaga gaat ggtcac cgtcgaagag 1740
gccgataaga ttacgttgca atctggctta aaat acaaat
Asp ddt adlagTiir ddeggwadag (1808sp Glu Asp Ala Leu Cys His Tyr

245 250 250

Glu Met Asp Ala Arg Ile GIlu Met Val Thr His Val Pro Ser Ala Leu

260 265 270

Ala Arg Gly Glu Arg Pro Ile Pro Lys Pro Leu Asp Gly Asn Thr Leu

275 280 285

Arg Cys Asp Thr Asp Lys Pro Phe Asp Ser Tyr Gln Cys Phe Pro Leu

290 295 300

Pro Glu Pro Ser Gln Thr His Phe Lys Leu Ser Gln Leu Phe Ala Arg

305 310 315 320

Pro Ile Asn Asn Gly Asn Leu Phe Ala Asn Arg Pro Thr Arg Ile Cys

325 330 335



ttcctaggga aaaaaaagac t aaaacagac taa 1833
<211> 610

Met Ile Leu Thr

< >

W?‘éﬁgﬁ}éd’ {eu Leu dy 15
Thr Val
Trp Tyr

Ser Gnlle @y Ile Asn Asp Ser
Pro Tyr Asp Au Ala Leu Val

Pro Asn Asn 35 40 45 Ai%]iéflksllp_
o]

Adn Leu dn Ser Qu Pr
PCT/ JP2003/ 014920 142/161 50 55 60 Pro Ala Val Ser

Ser

Leu Ala Tyr Phe Met

e
10 15 Val Phe Al a GL”J}JTAE&X‘WOH%G

ou.Lou Ser
2004/ 048567

<210> 39
<212> PRT <213> Saccharonyces cerevi si ae

Leu 20 25 30
Leu Lys Pro Leu
Phe Al a Phe

Met Ser Tyr Asp Ala Tyr Qu Hi's Tyr Thr Thr 65

70 75 80 Phe Pro Arg Ala Ile Pro Pro Lou Leu Gu Ser

w89 BB D LY S
340

Thr Ile

Asn Glu

370

“Thr Lys

385

Leu Thr

Asn Asp

Trp Phe

Ser Pro

450

Gin Ala

Phe

355

Gly

Val

Gly

Asn

Met

435

Gln

Ala

Ser Thr His Asp Asn

360

Gly.Ser Gly Tyr Asp

375 -

Thr Pro Ile Val Pro

390

Asn Gly Gln Asp Arg

405

Asp Thr Pro Val Lys

420

Arg Val Tyr Leu Ser

440

Leu GIn Glu Asn Asp

455

Asp Arg Lys Arg Pro

345

Cys Phe Asp Leu

Phe Tle Leu Giu

380

Val Pro Ile His

395

‘Gly Gly Met Arg

410

Leu Ile Tyr Phe

425

Ser Leu Gln Ile

Ile Ile Leu Asp

460

Gly His Leu Glu

350

Ser Asn

365

Ser Thr

Yal Ser

Ile Val

Glu Ser

430

Thr Ser

445

Lys Tyr

Phe Thr

Asp Gln

Asp Thr

Arg Ser

400

Phe His

415

Leu Pro

Thr Thr

Tyr Leu

Met Leun



G@n Leu Pro Hs Ala Gy Lys Qu Ala Ay Ala Ser Gy
Val du Lou 115 120 125 Trp Ser A n Val Gn Ala Mt
Asp An @u @n Ala Phe H's Asn Trp 130 135 140 Lys
WW@“t@ﬁ‘GSer Asn Ser Leu Ser Ay Lou Phe Cys SerCIS8EZ003/014920
Leu Asn 145 150 155 160 Phe Ile Asp GQu Ser Arg Thr
Thr Phe Pro Arg Arg Ser Tyr Ala Ser 165 170 175 Asp
Ile Ay Ala Pro Lou Phe Asn Ser Thr Qu Lys Leu Tyr
Leu Met 180 185 190 WO1220#/048567 PCT/ JP2003/ 014920
143/161 Arg Ala Ser Leu Pro Asn Qu Pro Ile Cys Thr
u Asn Leu Thr Pro 195 200 205 _Phe Ile Lys Leu Leu
46pr o Thr Arg Gly4 %s Ser Ay Leu 4P Ser Leu 210
220 Leu Asp Gy His Lys Leu Phe Asp Ser Leu Trp Asn
Ser Ile Ser Leu r,. 225 230 235 240 Asp Ile Ala Thr
Ile s Ser u Asp Ala Leu Cys H's Tyr 245
Todgoste & WEABELAELAE The BrGKD Phastsothrs His
Val Pro Ser Al a Leu
485 ‘ 490 495

Leu Leu Gln Phe Ala Glu Tyr Pro Pro Asp Ala Asn His Gly Phe Glu -

500 505 510

Ile Asp Ala Ala Val Ile Thr Val Leu Ser Leu Glu Ser Ser Ser Ser

516 520 b2b

Leu Tyr Glu Met Arg Thr Ser Thr Leu Leu Leu Ser Leu Ser Thr Pro

530 535 540

Asp Phe Ser Met Pro Tyr Asn Val Ile Ile Leu Thr Ser Thr Ile Met

545 550 555 560

Gly Leu Ile'Phe Gly Met Leu Tyr Asn Leu Met Val Lys Arg Met Val

o6b 570 575

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

580 685 290

Lys Leu Leu Lys Leu Lys Glu Lys Phe.Leu Gly Lys Lys Lys Thr Lys

596 600 605



260 265 270 Ala Arg Gy GQu Arg Pro Ile Pro Lys Pro

Leu Asp Gy Asn Thr

M

Adn Leu
Ay Asn
330 335
Ala GQu
Val

Asp
TR thi
Cé?o Thr

Pro
Thr Ay
Phe Hi s
Leu Ile

<210> 40

211> 1185

{212> DNA

<213>

<400> 40

atggaticocz
ageetttttice
acttcatita
éatcatgggg
gacaggttaa
gaggtaacaa
gcegtgaatc

tttgetattt

H s Phe Lys Leu

Leu 275 280 285 Arg Cys Asp Thr
ro Phe Asp Ser Tyr G n Cys Phe Pro Leig:
ro Gu Pro Ser @dn Thr
Phe Ala Arg 305 310 315 320 Pro Ile Asn Asn

Leu Phe Ala Asn Arg Pro Thr Arg Ile Cys 325

WO 2004/ 048567
Asp Arg Ser
Asp 340 345 350 Thr

Val

ey

[,014920 144/ 161.
Ijrr-AI a Phe Leu Ser
Il e Phe Ser Thr

Phe Asp Leu Ser Asn Asp A n 355 360 365 Asn
Ay Ser Ay Tyr Asp Phe Ile Leu Qu Ser Thr
370 375 380 Thr

Ile Hs Val

Lys Val
Ser Arg Ser

Thr

Pro Il e Val
385 390 395 400 Leu

Pro

Asn Ay G@n Asp Arg Gy Ay Mt Arg Ile Val

405 410 415 Asn Asp Asn Asp Thr
Phe d u Ser

Tyr

cagcacttaa

cctetetaca

ggtcactaca

ttgttcacca

ttteccctcat

aggctitcaa

ctttegaccet

catcgicatt

Saccharomyces cerevisiae

Leu Pro

gegtageteta ggetgtattg

acaacaactg gaccagictg

ggaaggtata tacctactge

tectccaatt

atacgcttta

aaacttgaaa

tttategtge

gtattgeata

ttgattttit

attgatggat

ctgaaagtit

attagteggt

ttagctgaag

caaticgtit

tagaattctc

ggaacaacat

ttetttecet

taattgegta

ggetacetgg

catcaateat

gaaacgtict

Pro Val

Lys

ggctgtgaac

aactccegta

ccaagtatat

ctttaattce

tcagetgaca

acttcttiat

attcacaaat

tttgtectet

H s Asp

Tg%%&)?)ml-l!)l()
er

60

120

180

240

300

- 360

420

480



420 425 430 Trp Phe Met Arg Val

Gnlle

Thr Ser Thr Thr

Gn Qu Asn Asp Ile Ile Leu Asp Lys Tyr Tyr

W@Z804496567A n Ala Ala Asp Arg

d u Phe
145/ 161
Val

Thr
465 470 475 480

Lys Arg

Tyr Leu Ser Ser Leu
435 440 445 Ser Pro G n Leu
Leu 450

Leu G n Phe Ala Au Tyr Pdo7Prd B8sp Ala Asn His Ay

Phe d u

SR e

Pro

Ile Lou Thr Ser Thr
Ile Phe Gy Mt

500 505 510

Al

530 535 540 Asp Phe Ser
Ile Met
Leu Tyr Asn Leu Met Val

Ile Asp Ala Al a Val
u Ser Ser Ser Ser 515 520 525 Lou Tyr
hthee e tThet e glalagcebt tSetcatstit et tapgeta
Met Pro Tyr Asn Val
545 550 555 560 dy Leu

Lys Arg Met

Ile Thr Val

Ile

tigggtladgs tprpaagite mgecirasacRtpidatics scakigtitys datecict
Leu An Ser Ay Leu Lys Tyr

ttattaatic
acacaggttt
tggtacttct
atttttattg
geatteattt
getggttttit
cceateatat
ctttggette
geteteggeta

gataacggta

210> 41

tgctattatt cggotacagt
atggatctatrtataaccttt
tcatfgaaaf gtttggcapc
cagtattcat tacapcattt
tatgcattge gtggattgte
tcticagett cectaccttic
cagcattact.gtttttacac
ttttaggtic aggpaatagt
tagcatetat attagttgac

tcccaaattt caaattgaag

atattaggca gccaaagttg
gagaaggtit ttccaaatcf
ttcataccgt tettcaagge
gctitgecget atcatéagca
cttacaaage catatecetc
ttecacgecac tatttggéta
gecaattgttt tggecgecaat
aattttitet atgetatttc

ttgaactggg cgatgetgag

gtaacécaaa ttias

gteattittg

gggtttegtegs

tgtatticaac

gccattetac

actaggtgac

tttaagatac

tttetatcat

cctagtitat

aattgaatac

Pro Gy HiI/ir@m3014920
Met Leu WO 2004/ 048567 PCT/ JP2003/ 014920 -
Ile Pro Ala Asn Thr Asp Ile
Met Thr Tyr G n Phe Asp Lys Ala 485 490 495 Leu

540

600

660

720

780

840

900

960

1020

1080

1140

1185



580 585 590 Lys Leu Leu Lys Leu Lys G u Lys Phe Leu

Ay Lys Lys Lys Thr

Lys 595 600 605 WD 2004/ 048567
wESTAR2R93/ 014920 146/ 161 Thr Asp 610 <2103,

(41@.]1’2003/01 4920

<211> 1185 <212> DNA <213> Saccharonyces cerevi sl ae
<400> 40 atggattcca cagcacttaa ggtcactcta ggctgtattg
caattcgttt ggctgtgaac

acaacaactg gaccagtctg tﬁgg@é?p%pa ctcccgta 120
ggt at

acttcattta ggtcactaca

ggaacaacat ccaagt at at

oticctggpatt ttgatttttt
gacaggttaa tttccctcat

¢oipat pgegt a t caget gaca

aaacttgaaa ctgaaagttt

<2 HRC 05 SRRk ookl 0aGeF, sidet at cgt gc at t agt gggt
catcaatcat attcacaaat 420 tttgctattt catcgtcatt
gtattgcata ttagctgaag gaaacgttct tttgtcctct 480 WO
2004/ 048567 PCT/ JP2003/ 014920 147/1 6 1

400> 41
Met Asp Ser Thr Ala

1 5

Leu Ala Val Asn Ser

20

Ser Val Glu Phe Ser

35

Gly Ile Tyr Leu Leu

50

Val His His Pro Pro

65

Asp Arg Leu Ile Ser

85

Tyr Gln Leu Thr Glu

100

Leu Lys

Leu Phe

Thr Pro

Arg Asn

55

Tle Leu

70

Leu Jle

Val Thr

60 agcctttttc cctctctaca

gda a tacctactgc

180 aatcatgggg ttgttcacca
ttctttccct ctttaattcc 240

atacgcttta attgatggat

300 gaggtaacaa aggctttcaa
ggctacctgg acttcttttt 360

Val Ala Leu Gly Cys Ile Ala Ile Arg

10 15

Pro Ser Leu Gln Gln Gln Leu Asp Gln

25 30

Val Thr Ser Phe Arg Ser Leu Gln Glu

40 45

Asn Ile Gln Val Tyr Asn His Gly Val

60

Ile Phe Phe Leu Ser Leu Phe Asn Ser

75 ' 80

Tyr Ala Leu Ile Asp Gly Leu Ile Ala

20 95

Lys Ala Phe Lys Asn Leu Lys Leu Lys

105 | 110

BN



gttatgattt ctatatctgg atatttgtca gtatacccta
ttctcctctt aattccgcta 540 ttaggtatgc tgaaaagttg

gﬁggcaagga atattatctg ccattgtttc catactatct 600

WO HEIc tgctattatt cagctacagt atattaggea — PCT/JP2003/014920
ggcaaagttg gtcatttttg 660 acacaggttt atggatctat
tacaaccttt gagaaggttt ttccaaatct gggtttgtgg 720
tggtacttct tcattgaaat gtttgacacc ttcataccgt
tcttcaaggc tgtattcaac 7804 &.rtk6altg cagtatt eat
tacaccattt actttgcgct atcataagca gecattetac 840

It L t att t ttgtc cttacaaag
Vel ERL TSR IGk g 80 Mgclignts o bt e Leu
cctacg%ﬁtc ttcacgccac ttggata tttaagatac 960
cccat at cagcatt act tttacac gcaatt qt
tggcgccaat tttctatcat 1020 ctttgggttg ttttaggttc
agggaat agt aattttttct atgctatttc cctagtttat 1080

ctctggcta tagcatctat aftagttgac ttgaactgg
Segg‘tﬁ’tgggff’g%r %Salat%s i{ﬁld e ea%lgg'tsa E’f@cgé@a&het Ser

cgg@ttgaag gt aacacaaa tttaa 1185 <210> 41 WO

200%/ 048567 PCT/ JPAG83/ 014920 14x/ 162 <211> 394

<212> PRT <213> Saccharomyces cerevisiae <400> 41

Met Asp Ser Thr Ala Leu Lys Val Ala Leu Ay Cys lle

Ala lle Arg 1 5 10 15 Leu Ala Val Asn Ser Leu Phe
Seprgrseeu fen @isnlg deeq Al Slu Ay &m Val Leu Leu Ser Ser

145 150 155 ' 160

Val Met Ile Ser Ile Ser Gly Tyr Leu Ser Val Tyr Pro Ile Leu Leu

165 170 175

Leu Ile Pro Leu Leu Gly Met Leu Lys Ser Trp Arg Gln Arg Ile Leu

180 185 190

Ser Ala Ile Val Ser Ile Leu Ser Leu Leu Ile Leu Leu LeurPhe Ser

195 200 205

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

210 215 220

Gly Ser Ile Ile Thr Phe Glu Lys Val Phe Pro Asn Leu Gly Leu Trp

225 230 235 240

Trp Tyr Phe Phe Ile Glu Met Phe Asp Thr Phe Ile Pro Phe Phe Lys

245 250 255



20 25 30 Ser Val Au Phe Ser Thr Pro Val Thr Ser Phe
Arg Ser Leu Adn GQu 35 40 45 Ay Ile Tyr Leu Leu Arg

waSRuNsRst e An Val Tyr Asn Hs Ay Val 50 55&9&2@03/{)1492{)
Val Hs Hs Pro Pro Ille Leu Ile Phe Phe Leu Ser Leu

Phe Asn Ser 65 70 75 80 Asp Arg Leu Ile Ser LeuIIe
Tyr Ala Leu Ile Asp Ay Lou Ile Ala 85 90 95 Tyr dn

Leu Thr Gu Val Thr Lys P ys Asn Leu Lys Leu
Lys 100 105 110 WO 2004?%&%523‘ééﬁ/JP2003/014920
149/ 161. Val Trp Leu Pro Ay Leu Leu Tyr Ala Val Asn

Pro Leu Thr Leu Leu 115 120 125 Ser Cys Ile Ser Arg -
Ser Ser Ile Ile Phe Thr Asn Phe Ala Ile Ser 130 135

Ald4Q1 Ber ASerT1kePhd VN e QVS: WhE HheUTA ahid Rt-oGNe At Mal
Leu Leu Ser Ser 145 150 155 160 Val Met Ile Ser Ile

Ser Ay %gy Leu Ser Val TggsPro Ile Leu Lep7d65 170
175 Leu Ile Pro Leu Leu GIy Met Leu Lys Ser Trp Arg
Gn Arg Ile Leu

Arg Tyr His Lys Gln Pro Phe Tyr Ala Phe Ile Leu Cys Ile Gly Trp

275 280 285

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

290 295 300

Phe Ser Phe Leu Pro Phe Phe Thr Pro Leu Phe Gly Tyr Leu Arg Tyr

305 310 315 320

Pro Tle Ile Ser Ala Leu Leu Phe Leu His Ala Ile Val Leu Ala‘Pro

325 330 335

Ile Phe Tyr His Leu Trp Val Val Leu Gly Ser Gly Asn Ser Asn Phe

340 : 345 350

Phe Tyr Ala Ile Ser Leu Val Tyr Ala Leu Ala Ile Ala Ser Ile Leu

355 360 365

Val Asp Leu Asn Trp Ala Met Leu Arg Ile Glu Tyr Asp Asn Gly Ile

370 375 380

Pro Asn Phe Lys Leu Lys Val Thr Gln Ile



180 185 190 Ser Alé Ile Val Ser |Ile Leu Ser

Ile Leu Leu Lou Phe Ser 195 200 205 Tyr Ser

Gy Ser An Ser Trp Ser Phe Leu Thr A n Val
WOR09PI§S67Td y Ser Ile Ile Thr Phe Qu Lys Val

Asn Leu Ay Lou Trp 225 230 235 240 Trp Tyr

Leu Leu
Ile Leu
Tyr 210
RRET/Rr2003/014920
Phe Phe

Ile Au Met Phe Asp Thr Phe Ile Pro Phe Phe Lys 245
250 255 WD 200 4/048567 PCT/JP2003/014920 150/16 1

Ala Val Phe An Il e Phe |I1e5Al & Va 1Phe Il e Thr

Pro

Phe Thr Leu 260 265 270 Arg Tyr H's Lys Gn Pro Phe

3, Ala Phe Ile uCslle dy Trp 275 280 285

Ile

aI Lou Thr Lys o Tyr Pro Ser Leu Ay Asp Ala dy
Phe Phe 290 295 300 Phe Ser Phe Leu Pro Phe Phe Thr
Pro Leu Phe Ay Tyr Leu Arg Tyr 305 310 315 320 Pro

IIe Ile Ser Ala Lou Lou Phe Leu Hs Ala Ile Val
Pro 325 330 335 Ile Phe Tyr H's Leu Trp Val

<,;1%g q@/ Ser Ay Asn Ser Asn Phe

{211> 255
<212> DNA

<213> Homo sapiens‘

400> 42

atggecacgg ggacagacca ggtggtggea cicggecteg tcgecgttag cotgateate
ttcacctact acaccgecetg ggtgattcte ttgceattea tcgacagtea geatgteatce
cacaagtatt tcdtgccccg agcetatget gtegeecatee cactggetge aggecteetg

ctgeteetgt tigtgggact gtteatctee tatgtgatge tgaagaccaa gagagtgacce

aagaaggctc agtga.

210> 43
211> 84
<212> PRT

<213> Homo sapiens

<400> 43

Leu
Val

60

120

180

240

25b



340 345 350 Phe Tyr Ala Ile Ser Leu Val Tyr Ala Leu
Ala Ile Ala Ser Ile Leu 355 360 365 Val Asp Leu Asn

LA t Leu Arg Ile Qu Tyr Asp Asn Gy Ile _
waSBBEl Faan Phe Lys Leu Lys Val Thr Qn |P|Cé‘%\77%"’3’““92‘}
2004/ 048567 PCT/ JP2003/ 014920 161/161 385 390 <210>
42 <211> 255 <212> DNA <213> Honp sapi ens <400> 42

at ggccacgg ggacagacca ggt.ggtgg t.cggcct cg
tcgccgttag cctgatcatc 60]‘gt%é%it§@t acaccgcctg

ggtgattctc ttgccattca tcgacagtca gcatgtcatc 120

Mepgaadqhat 614 76 ICGC 60, aggchal C C
cactggctgcjggchtcctg 188 v%%g% J%%b?ffﬁéﬁggﬁgé%a Val

1gttcatctcc tatgtgatgce tgaagacg@a gagagt gacc 2495
aagaaggctc agtga 255 <210> 43 <211> 84

‘Ser Leu Tle Ile Phe Thr Tyr Tyr Thr Ala'Trp'Val Ile Leu Leu Pro

20 25 - 30

Phe Ile Asp Ser Gln His Val Ile His Lys Tyr Phe Leu Pro Arg Ala

35 . 40 45

Tyr Ala Val Ala Ile Pro Leu Ala Ala Gly Leu Leu Leu Leu Leu Phe

50 55 60

Val Gly Leu Phe Ile.Ser Tyr Val Met Leu Lys Thr Lys Arg Val Thr

6o 70 75 80

Lys Lys Ala Gln

<210> 44
<211> 369
<212> DNA

<213> Homo sapiens

<400> 44

atgetetceg tgggeggget teggttgagt ttggteeset tttectttet gcleotcagg 60



<212> PRT <213> Honp sapi ens <400> 43 WD 2004/ 048567
PCT/ JP2003/ 014920 152/161 Met Ala Thr Ay Thr Asp
@n Val Val Ay Leu Ay Leu Val Ala val 1 5 10 15

st

Hs Lys Tyr

Ala lle Pro Leu Ala Ala dy Leu Leu Leu Leu Leu Phe

50 55 60 Val Gy Leu Phgoé yr Val Met Leu Lys
Thr Lys Arg Val Thr ys Lys Ala G n
<210> 44 <211> 369 <212> DNA <213> Honp sapi ens

<400> 44 atgctctceg tgggcgggct tcggttgagt ttggtccgct
tttcctttct gctcctcagg 60

ggagecatige ticctictet
ctagegatce tgggetceac
ceettgteet gecaggaagt
tgetatgece tgggcactgt

geacgegage tgeagagecea

cgetictga

<210>
<211>
<212>

<213>

<400>

45
122
PRT

Homo sapiens

45

cgeagigace atgacgaaat tagcgeagtg getttgegea
ctggegtggee ctgaccacgg gagectigeg cetggagety
ccigtggeea ctgcécgcct acttgeteet gltccgeoegee
gggctatqgﬁ gtggecactt ticatgactg cgaggacgéc

gatacaggag gcceogageeg acttageccg cagggggetlg

Met Leu Ser Val Gly Gly Leu Arg Leu Ser Leu Val Arg Phe Ser Phe

1

5

10 15

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

20

25 30

&ud le Ile Phe Thr Tyr Tyr Thr Ala Trp V@bﬂﬂ,ﬁmm“gzo
ou Pro 20 25 30 Phe Ile Asp Ser Gn H's Val Ile

Phe Leu Pro Arg Ala 35 40 45 Tyr Al a Val

120

180

240

300

360

369



WD 2004/ 048567 PCT/ JP2003/ 014920 153/161. ggagcattgc
ttccttctct cgcagtgacc atgacgaaat tagcgcagtg

waehid@eggga 120 ctagcgatcc tgggctccac c:tgggtgglc(a:;r,,‘ﬂ)z003’,0w)20
ct gaccacgg gagccttggg cctggagctg 180 cccttgtcct

gccaggaagt cctgtggoca ctgcccgecct acttgcetggt
gt ccgccgge 240 t-gctatgeccc tgggcactgt gggct at cgt

gt ggecactt ttcatgactg cg 0 gcacgcgagc
t gcagagcca gat acaggag gcgg‘%%gfqﬁg 6:'flgttagcccg
cagggggctg 360 cgcttctga 369 <210> 45 <211> 122

Lys2ll@r APRTG 12185 Usenmris apy s ATA003 B& UE% de@UTTRE Trp
Val Ay Ay Leu Arg Leu Ser Leu Val Arg Phe Ser Phe

15 18515 Leu Leu Leugagrg Gy Ala Leu kgu Pro Ser
Leu Ala Val Thr Met Thr 20 25 30 WO 2004/ 048567

PCT/ JP2003/ 014920 154/161 Lys Leu Ala A n Trp Leu
Trp Ay Leu Ala Ile Leu Ay Ser Thr Trp 35 40 45

Va\l/ajklzﬂL@ualﬁll% T cihraid ﬂelﬁl(ﬁyLﬁé{l @y L&Upf3 Y ohesk,P 'C?s

Leu Ser
50 55 60

Gln Glu Val Leu Trp Pro Leu Pro Ala Tyr Leu Leu Val Ser Ala Gly

65 70 75 30

Cys Tyr Ala Leu Gly Thr Val Gly Tyr Arg Val Ala Thr Phe His Asp

85 90 95

- Cys Glu Asp Ala Ala Arg Glu Leu Gln Ser Gln Ile Gln Glu Ala Arg

100 105 : 110

Ala Asp Leu Ala Arg Arg Gly Leu Arg Phe

115 120

<210> 46
211> 744
212> DNA

<213> Homo sapiens

400> 46

atggeggeeg aggeggacgg accgettaaa cggetgeteg tgcegattct tttacctgag 60



50 55 60 dn Au Va

Leu Val
Thr Val

Leu Trp Pro Leu Pro Ala Tyr

Leu

Ser Ala Ay 65 70 75 80 Cys Tyr Ala Leu Ay

Ay Tyr Arg Val

Al a Thr

Phe H's Asp 85 90 95

WOR804@4856Asp Ala Ala Arg Gu Leu A n Ser G n | IECKEM003/014920

Gu Al a
Leu Arg

Arg
Phe

115 120
<213> Honp sapi ens

100 105 110 Ala Asp Leu Ala Arg Arg Ay
<210> 46 <211> 744
<400> 46 at ggeggccg aggcggacgg

<212> DNA

accgcttaaa cggctgctcg tggcgd ey 4 it acctgag 60 WO

2004/ 048567 PCT/JP2003/ 014920 155/161.

accaactttt cgttcagtgg gacttgcttc acgtcccctg

cctcaagatt 120
gt ggctggct cacttctagt aaagctgccc 180

aaat gct acg

ctcctcagca aaggectggg gctgggcatt
caggtgttta

2284 8¢ egoirraagtiidagatiicagt ey amgybtc titgaatattcoetg coteaagatt

gtctgtaatg 240
gt ctacagca tcactaacaa cttcccattc 300

gt gaagcctt attcctgatg ctccagacga tcaccctctg
clorteageggiaggB6lege getgggeatt gtggetgeet cacttctagt aaagctgecec

caggtgttia

ctggagctag

agctetteeg

atgcactaca

ctgetggtee

aatgtgecty

tacacaggece

atcttcactt

tetetetgea

cdacaagcaga

aaatccgggg
tggcattgae
gtgaageett
gaggacagac
t?ctctcacc
ctgtegtest
agcictcage
ccaticagga
acggcctcat

aaaaggegea

agccaagagt

tgggaccatg

attectgatg

tgtgaaaggt

tetgacgeee

ggggaggett

catcacagic

aaccggagat

Cgccgeceag

gtag

gctgaagget

gtetacagea

ctcecagacga

gtegetttee

ttgactigtag

ctccaggeag

ttectgetet

ccecetgatgg

ctgetettet

tgagtctcea

teactaacaa

tecaccatetg

tegettgeta

tcaccetget

ccaccaacta

ttgggeeeic

ctgggacctt

actggaatge

ct ggagct ag tggcattgac tgggaccatg
agct ctt ggg

gtetgtaatg
cttccnattc
ctteectggte
cggeetggte
céaggcctcc
ccacaacggg
cctggecega
tgtggtetce

aaagecicece

120
18Q
240
300
360
420
480
540
600 -
660
720

44



at gcact aca gaggacagac tgtgaaaggt gtcgctttcc
tcgcttgeta cggectggtc 420 ctgetggtge ttctctcacc

ccc ttgactgtag tcaccctgct ccaggcctcc 480 _
Wéi&@@é%éfg ctgtggt got ggggaggett ctccaggcag L C LAPZ003/014920

ccaccaacta ccacaacggg 540 tacacaggec agctctcagc
catcacagtc ttcctgctgt ttgggggctc cctggecccga 600
atcttcactt ccattcagga aaccggagat cccctgatgg
ctgggacctt tgtggtctcc 668 Stkrclcd dea acggect cat
cgccgecccag ctgectcttct actggaatgc aaagcctccc 720
<2§,@§_aq}gcaga aaaaggcgca gtag 744 WO 2004/ 048567
/ JP2003/ 014920 156/ 161. <210> 47 <211> 247
<2§§%2>4 RT <213> Hono sapiens <400> 47 Met Ala Al a
A Asp Gy Pro Leu Lys Arg Leu Lou Val Pro Ile
<2é>5 3?%1,15 Lou Leu Pro Qu Lys Cys Tyr Asp G n Lou
he Gn Trp Asp Leu 20 25 30 Leu His Val Pro Cys
2é‘%‘u Lys Ile Leu Leu Ser Lys Ay Leu Ay Leu 35 40 45
2%¢p¢ Homo\zarigRs @y Ser Leu Leu Val Lys Leu Pro G n
Val Phe Lys E.

<400> 47
Met Ala Ala Glu Ala Asp Gly Pro Leu Lys Arg Leu Leu Val Pro Ile

1 5 : 10 15

Leu Leu Pro Glu Lys Cys Tyr Asp Gln Leu Phe Val Gln Trp Asp Leu

20 2h ' 30

Leu His Val Pro Cys Leu Lys Ile Leu Leu Ser Lys Gly Leu Gly Leu

35 40 ' 45

Gly Ile Val Ala Gly Ser Leu Leu Val Lys Leu Pro Gln Val Phe Lys

50 55 60

Ile Arg Gly Ala Lys Ser Ala Glu Gly Leu Ser Leu Gln Ser Val Met

65 70 75 : 80

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

8b 90 95

Asn Phe Pro Phe Ser Ser Trp Gly Glu Ala Leu Phe Leu Met Leu Gln

100 105 110



50 55 60 Ile Arg Ay Ala Lys Ser Ala Qu dvy Leu Ser
Leu A n Ser Val Met 65 70 75 80 Leu Qu Leu Val Al a
Leu Thr Gy Thr Met Val Tyr Ser Ile Thr Asn 85 90 95
WRA4BHESOBr 0 Phe Ser Ser Trp Gy G u Ala Leu PHRCILEZ003/014920
Met Leu G n 100 105 110 WO 2004/ 048567
PCT/ JP2003/ 014920 157/161 Thr Ile Thr Ile Cys Phe
Leu Val Met His Tyr Arg Ay d@n Thr Val 115 120 125
-Lys Gy Val Ala Phe Leu Al'a ©ys1Trl. Gy Leu Val Leu
Leu Val Leu 130 135 140 Leu Ser Pro-Leu Thr Pro Leu
Thr Val Val Thr Leu Leu A n Ala Ser 145 150 155 160 .
Val Pro Ala Val Val Val Ay Arg Leu Leu G n Al a

Asn
65 170, 17 Tyr. H.s n Ay Tyr Thr Gl
Ty 31 e gl JR RheoL e Vol aletolsS (5 ham 1y e Sor ek
Phe d 5Gly Ser Leu AI%ZArg Ile Phe Thr Ser Ile Gn
du Thr” 195 200 205 0 Asp Pro Leu MBB5Ala @y Thr

Phe Val Val Ser Ser Leu Cys Asn

Lys Gly Val Ala Phe Leu Ala Cys Tyr Gly Leu Val Leu Leu Val Leu

130 135 ' 140

Leu Ser Pro Leu Thr Pro Leu Thr Val Val Thr Leu Leu Gln Ala Ser

145 . 150 155 160

Asn Val Pro Ala Val Val Val Gly Arg Leu Leu Gln Ala Ala Thr Asn

165 170 : 175

Tyr His Asn Gly Tyr Thr Gly Gln Leu Ser Ala Ile Thr Val Phe Leu

180 185 190

Leu Phe Gly Gly Ser Leu Ala Arg Ile Phe Thr Ser Ile Gln Glu Thr

195 200 205

Gly Asp Pro Leu Met Ala Gly Thr Phe Val Val Ser Ser Leu Cys Asn

210 215 220

Gly Leu Ile Ala Ala Gln Leu Leu Phe Tyr Trp Asn Ala Lys Pro Pro

22b 230 235 240

His Lys Gln Lys Lys Ala Gln



210 215220 dy Leu lle Ala Ala G n Leu Leu Phe Tyr
Trp Asn Ala Lys Pro Pro 225 230 235 240 His Lys dn

, a G n WO 2004/ 048367 PCT/JP2003/014 . ,
wmié@f%%%éfg45 <210> 48 <211> 25 <212> DNA <%§8§mzmnm1uu0

Artificial <220> <223> an artificially synthesized
pri mer sequence <400> 48 atgacaatgt ggggaagtca acggg
25 <210> 49 <211> 30 <212>/DNA <213> Artificial
<220> <223> an artificﬂaﬁl§ sQﬂ@H%sized pri mer
sequence <400> 49

245

<210> 48
211> 26
<{212> DNA

<213> Artificial

220>

<293> an artificially synthesized primer sequence

<400> 48

atgacaatgl ggggaagica acggg _ o 25

<210> 49
<211> 30
<212> DNA

213> Artificial

<2205

<223> an artificially synthesized primer sequence

<400> 49

tgtgtegtta cegttettig aatacataga 30



tgtgiggtta ccgttctttg aatacat aga 30 WO 2004/ 048567
PCT/ JP20031014920 159/161 <210> 50 <211> 29 <212>

<213> Artificial <220> <223> an artificially
‘”§§ﬁ?%%§%ied primer sequence <400> 50 atagaaa®(d/JpP2003/014920
atttatggta cagctcaaa 29 <210> 51 <211> 30 <212> DNA

<213> Artificial <220> <223> an artificially

synt hesi zed prinmer sequence <400> 51 agaccaaatt
aattatgcct ttacatgtac 301 %2051 821W0 2004/ 048567

PCT/ JP2003/ 014920 160/ 161.

<210> 50
211> 29
212> DNA

<213> Artifieial . : f

<2202

<223> an artificially synthesized primer sequence

<400> 50

atagaaaatg atttatggta cagctcaasa o 29

- <210> 51
211> 30
<212>  DNA

<213> Artificial

<220>

223> an artificially synthesized primer sequence

<400> 51

agaccaaatt aattatgeet ttacatgtac 30

<210> 52



<211> 40 <212> DNA  <213> Artificial <220> <223> an
artificially synthesized priner sequence <400> 52

gaattcacc atgagcaaca tgaatatact tgcgtatctt 4Q >
WA SEF G % 205 a A aae Artifiora  co208CiDERREN20
an artificially synthesized prinmer sequence <400> 53
gaaattccaa tgtattccat  attcacttat 30 <210> 54 <211>

42 <212> DNA WD 2004/ 04 PCT/ JP2003/ 014920
161/161. <213> Awtificiﬁﬁ?zbfgifgﬁ

<211> 40
<212> DNA

213> Artificial

220>

{223> an artificially synthesized primer sequence

<400> 52

agaaticacc atgagcaaca tgaatatact tgegtatett 40

<210> b3
211> 30
<212> DNA

{213> Artificial

220>

<223> an artificially synthesized primer seguence

<400> 53

gaaattccaa tgtattcecat attecacttat 30

<210> 54
21 42

<212> DNA



<223> an artificially synthesized prinmer sequence
<400> 54 aagatctaat acattaaaac attttagatt aatgaatatg .
<210> 55 <211> 34 <212> DNA <213> Artificial
‘”Q%?ﬁ4“8?523> an artificially synthesized pri mdCT/JP2003/014920
sequence <400> 55 aggtaccgta cactccactc tatgatgatc
attc 34

161,161

213> Artificial

- <2202

<223> an artificially synthesized primer sequence

400> 54

aagatctaat acattaaaac attttagatt aatgaatatg tg : 42

210> 55
<2l 34
212> DNA

213> Artifiecial

<2202

<223> an artificially synthesized primer sequence

<400> 55

aggtaccgta cactccacte tatgatgatc atte 34



