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1
254
PRT

Artificial

protein AAP

1

Gly Ser Ser
1

Ala

Cys

Met

Ala

65

Gly

Ala

Ser

Met

Ala
145

Ser

Lys

Glu

50

Ala

val

LyS

Arg

Ser

130

Ala

Leu

Ala

35

Ser

LYS

Thr

LysS

val

115

Gly

Gly

Arg

Ser

20

val

val

Met

Ala

100

Asp

LYs

val

Pro

Lys

His

Thr

Ser

Ser

85

Glu

Pro

Thr

Ala

Met

Ala

Ile

Gly

Ala

70

Ala

Pro

Met

Pro

val
150

Ser

ser

ASD

Arg

35

Met

Ala

Glu

Gin

Ser

135

Asp

Thr

Pro

val

40

ASD

Pro

Gly

GTu

Tyr

120

Lys

Ala

Lys

Ser

25

ASp

val

Ala

Asp

Glu

105

Leu

Ala

ser

Tyr Leu
10

Gin Ala

Gin Ala

Ala Thr

Ala Sser

75

Ala Ala
90

Ala Asp

Ala Ala

Asp val

Arg val

155

Page 1

Ala

ASp

Thr

Leu

60

Ser

Pro

ASp

TYyr

Glin

140

Asp

Ala

val

Leu

45

Ile

Gly

Ala

Asp

Ala

125

Ala

Ala

TVYr

Glu

30

Ala

Ala

Ala

Ala

Metl

110

Leu

val

val

Ala

15

Ala

Phe

Glu

Ala

Ala

95

Gly

val

Leu

Phe

Leu

Ile

val

Gly

Ala

80

Pro

Ala

Lys

Gin
160



Glu val Glu

Lys Leu val

Ala
185

Ala Gly

Ghu Glu

Ala Ala

225

Glu Glu ser

<210> 2

<211> 765
<212> DNA
<213> Arti

<220>
<223>

<400> 2
ggatcctcta

PAAP

aaggcegtcce
gaccaggcca
atcgcggagg
ggcgtcactg
gagccggagg
ctcgeegegt
gctgtectga
gaggtggagg
tctggetoty
gccgaggega
gacctgcagc
gaggagagcg
<210> 3

<211> 132
3z

<400> 3

Gly
Gly ser
Gly Ala
Ala

Glu

Ala Pro

ser

Gly

Gly

Asp

Ala

Phe Asp

Ala

Ser

val
200

Ala
Asp

ASpP

Ala Pro

230

Glu
245

Asp

ficial

gacccatgte
cgtecteagge
ccctegectt
gcgecgegaa
cttecegetge
aggaggcecga
acgeccctegt
aggccgecgg
gcaagagctt
cegetectge
agaaggagga
ccgecgetge

acgaggacga

ASD

Asp Phe

caccaagtac
ggacgtggag
tgtgatggag
gatgagcgcyg
gggtgatgcg
cgacgacatg
ggcgatgtct
cgttgeegty
cgatgegety
tggcgctygtc
gcccgaggag
cgcgeeggec

cttcggcatg

Leishmania infantum

eolf-seql

170

Ala Ala

185

Pro

Glu Ala

Met Gly Pro

Ala
235

Ser Ala

Gly Met

250

Gly

ctcgeegegt
gctatctgea
agcgttacgg
atgceggegy
gctccggety
ggcecctcta
ggcaagacgc
gatgecetecec
gtggcecgagg
tccactgetyg
gaggaggccy
gceceetageg

ggcggtctct

Leu val Ala Glu

Gly

val
190

Gly Ala

Glu

Lys

val
220

ASp Leu

Ala Lys Glu

Gly Leu Phe

acgctetgge
aggcegteca
gacgcgacgt
ccagetctgg
ccgecgetge
gagtcgaccc
cgtcgaagge
gcgtggatge
gccgcacgaa
gtgeeggege
atgatgacat
ccgctgecaa

tctaa

Arg Thr
175

Ser Thr

Giu Pro

Pro

Glu Pro

240

ctccctgage
catcgacgte
ggccacccty
tgccgetget
taagaaggac
catgcagtac
ggacgttcag
cgtcttccag
gctggtygge
tggcgegyty
gggeecege

ggaggageceyg

Met Ala Thr Pro Arg Ser Ala Lys Lys Ala val Arg Lys Ser Gly Ser

Page 2

60
120
180
240
300
360
420
480
540
600
660
720
765



eolif-seq]

Glv
WY

Gly

Ala

60

Lys

ASp

Gly

Lys

Arn
Arg

Ala

45

Ghu

Arg

Asp

val

Leu

Cys

ASD

val

110

Gly

Leu

Arg

Ile

95

Pro

Lys

]
ad
e

Ala

Glu

Leu

80

Gly

Ash

Ala

tcteactecce
ccgrecgeaa
tcggegggat
acctggeege
ccgegeagag
gccacgacga
tgccgaacat
cgagcgegta
gcgggtececg
tgttttatgg

tcctecectc

ctccaaccta
gagcggetcec
gatgcgeege
cgtgctggag
<gggaagaag
cgacatcgge
cagcaaggeg
agtccteegg
actggggccy

cttctcagat

cgccgagggt

1 5 10
Lvs Ser Ala Lys €ys Gly Leu Ile Phe Pro val
20 25
Met Met Arg Arg Gly GIn Tyr Ala Arg Arg Ile
35 40

val Tyr Leu Ala Ala val Leu Glu Tyr reu Thr

50 55
Leu Ser val Lys Ala Ala Ala GlIn Ser Gly Lys
65 70 75
Asn Pro Arg Thr val Met Leu Ala Ala Arg His

85 90
Thr teu Leu Lys Asn val Thr Leu Ser His Ser
100 105
Ile Ser Lys Ala Met Ala Lys Lys Lys Gly Gly
115 120

Thr Pro ser ala

130
<210> 4
<211> 691
<Z212> DNA
<213> Lreishmania infantum
<400> 4
gcctcatceg tcatccgtea tottigtgct acagetttac
cccatcgrag ccatggotac tcctcgcage gccaagaagg
aagtccgcga aatgtggtct gatcttcccg gtgggeegey
ggccagtacyg ctcgecgecat cggtgcctct ggegeegtgt
tacctgacgg cggagctget ggagetgtec gtgaaggcgg
cggtgccgec tgaacccegog caccgtgatg ciggoogoge
acgcttctga agaacgtgac cttgtctcac agoggogttg
atggcaaaga agaagggcgg caagaaggge aaggcgacac
cctgacageyg cacacgegec getgrattgt gcgegtgege
gcgatgaggce gcatcatace tccatagaga. ccctaterty
gaccacttgg ttcttcctge cittgtttgg titgtttctc
acgagtcagg gtaggctcgg acaaaaaaaa a
<210> 35
<211> 111

Page 3

60
120
180
240
300
360
420
480
540
600
660
691



<212>
<213>

<400> 5

PRT

Met Ala Ser
1

Ser His Arg

Ala
35

Leu Lys

val
50

Ile Asn

Ala Ala

65

Ser

Glu val GlIn

His Ala Met

<210> ©

<211> 894
<212> DNA
<213>

<400> b6
€caagecage

accatggcct
aagccgaage
atgtcgatgt
cgcatctgca
cgegaggtge
gctgagggea
tccacgectc
cgcegrgggt
tgtctegtec
gaggcagcgy
cttctcecgtc
gtacctcgtg
acggtttgtc

cttegteatce

ser
3

Lys Pro

20

ITe Ash

Ser Tyr
val

Tle

Ala
85

Thr

Ala Glu

100

caaatccttc
cttctegete
gctegtggaa
cgcaccgeac
tggaggeege
agacggcggt
cgaaggecgt
ggccgtytgt
tttcatagag
tttgctggag
€ggcgegaga
tcttictecec
gtgcgecgegt
ttctatcteca

gcttettegt

Arg Ser

Lys

Ala

val

Arg

70

val

Gly

Leishmania infantum

Ser

40

Asn
55

ASp
Ala Asn
Ile

Arg

Thr Lys

Leishmania infantum

gcactttcac
tgcteccecge
cgtgtacgtg
gatgagcatc
gtcgatcgtt
gcgeattgty
gtcgagegeg
€Cggggtgtyg
atttattgtt
tgcgtgeegg
cggtgaaggg
ttctctgcat
cteecgeteg
gaacgagtga
tttcgttgtc

Ala Pro Arg

Met !

LYs

val

Ala
105

eolf-seql

Ala

val

=
s
F
n
[e]
ad

Met Glu

Lys Arg

75

Leu
90

Pro

val Ser

gctgteecte
aaggctteccc
ggccgetege
gtgaactcgt
cgcgcegaaca
ctgceeggcag
tcggcttgag
gggtacccte
rerrrttcga
gttcgcggge
gaggagaggce
tcgeectege
ccgteecgege
cacacacgtt

grctegacge
Page 4

Ser His Ala

Tyr val Gly

30

His Arg Thr

45

Arg Ile

60

Cys

Thr Leu Gly

Ala Glu Leu

ser
110

ser Ala

¢ctttccaacc
acgcgcacaa
tgaaggcgat
acgtgaacga
agaagcgcac
agctcgcegaa
cggetcagtt
aactececcctce
ttetetticc
ggtagaaagc
gggccgaaag
tgctectete
cacgctgeac
ttcttgttec

Cladddadda

His
15

Lys

Arg Ser

Met Ser

Met Glu

Ala Arg

80

Ala
95

Lys

Ala

aacccacatc
gtcgcaccge
caacgccecag
cgtgatggag
gttgggtgcy
gcacgecatg
agaggytttg
tceecgecta
ttgaaggtga
agcggcggag
cacagatgcg
fgatgccctc
agaggegtge
ccecteceee

ddaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
894



<210> 7

<211~ 120

<212> PRT

<213> Leishmania infantum

<400> 7

Met Ser Arg Thr Lys Glu Thr Ala

1 5

iys Lys Ser tys Lys ala Pro Ser

20
His Arg Arg Trp Arg Pro Gly Thr
35 40

Phe GIn Lys Ser Thr Ser Leu Leu
50 55

teu val Arg Gly val Glu Arg Gln

65 70

Ser Ala ITe Met Ala Leu GIn Glu

85
Leu Met Ala Asp Thr Asn Leu Ala
100
Ile Gin Pro Lys Asp Ile Gln Leu
115 120

His

<210> 8

<211> 587

<2172> DNA

<213> Leishmania infantum

<400> 8

gtttcactac cgccatccaa cococtgoca

caccaaggag accgeoegeg cgaagogeac

gagegoggey tccggegtga agaggtcgea

ccgcgagatc cgcaagttcc agaagagtac

gcgectggtg cgaggtgtcg agcggcagaa

catggcgcetg caggaggcga cggaggogta

cgcctgeatce cacgcegaage gegtgacgat

cctgecgeggt gagcgocact agggcgggec

tTEgiticct ttcettttecge cttcectaay

eplf-seql

Ala
10

Arg Lys

Gly ala

25

Ser

Cys Ala Ile

Ile Gln Cys

Glu Gly

75

Lys

Thr Glu

90

Ala

ITe His

Leu Arg

cteecaccec
catcacgteg
tcgecgetgg
gagccetgetg
ggagggccty
cattgtgtcy
ccagccgaag
cgcteteecc

tcgtgcacge

Page 5

Arg Thr Ile

[n)
—
e

val

Glu
45

Arg

Ala Phe

60

Pro

Leu Arg Phe

Ala Tyr Ile

Ala Lys

Ar
110

Leu Gly

caccgcacca
aagaagagca
cgcecgggea
atccagtgeg
cgcttccaga
ctgatggegg
gacatccagc
cccctcatag

tgccectgeeg

g val

Thr
15

Ser

Arg Lys

Gln Arg

Gln ser

80

val Ser

95

Thr

Glu Arg

ccatgteccy
agaaggcgec
cctgegegat
cgccgtteca
gcagcgcetat
acacgaacct
tggcgetgeg
ataccatgtt

cggcagecga

60
120
180
240
300
360
420
480
540



eolf-seqi

gagagtgaga gggtcattga acctctagag cccgcecaaaa aaaaaaa

<210> 9

<211> 100
<212> PRT
<213>

<400> 9

Met Ala Lys
1

Gln Lys Lys

val Arg Arg

35

val Tyr Glu

50

val
65

Arg Cys

Thr Ala Cys

Tyr Gly Tyr

<210>
<211>
<212>
<213>

<400> 10
gctcectttc

i0
531
DNA

aagggcaagce
gacaacatcc
aagcgcatct
gacattgtge
tgcgatgtty
ctegeagage
gerrtettgg
cacccrteec
<210>
<211>

<212>
<213>

11
323
PRT

Gly Lys Ar
5

val
20

Leu Ar

Met Ala Ar

Glu val Ar

Al
70

Ser Thr

val
85

Asp va

Ala
100

ttgectecte
gttccactga
gcggeatcac
cgaccgaggt
gctgeageac
tgaccgeget
cgctgcacac
ttttcgactt

tactcatcge

Leishmania infantum

g Ser Thr

g AsSp Asnh

Gly
40

g Arg

g Arg val

55

a Tyr Thr

1 Thr Ala

Leishmania infantum

tcecceccac
tgccaaggygc
tcgeggetge
gtacgaagag
ggcctacace
gcgcaageaa
tcatagatac
cccttecece

tgtttgctga

teishmania infantum

Ala
10

Asp LySs

Ile
25

Arg Gly

Gly val Lys

Leu Lys Ala

Ala
75

Glu Tyr

Leu Arg

90

Lys

gcctectece
agccagaggce
gtccgeegea
gtgcgeegty
gagtacgcge
ggccacatce
acctrcttty
cactatggct

aggcagtaca

Page 6

Gly Ser

Ile Thr Arg

30

Ile
45

Arg Ser

Tyr val Giu

60

Arg Lys Lys

Gin Gly His

ttcacatatc
gccagaagaa
tggcgogecy
tgctgaaggce
gcaagaagac
tgtacggeta
ttcatgeegt
tttctttegt

gaacgaagcg

Arg
15

Arg
Gly Cys
Thr Glu
Ile

Asp

val
80

Thr

Ile
95

Leu

caccatggcce
ggtgctgege
cggtggegty
ctacgtggag
cgcgtaaatg
cgtttegttg
ctcgtgctgg

g

587

60
120
180
240
360
360
420
480
531



val

Ala

Lys

65

ASp

Phe

Arg

Ile

Phe

145

ile

Ser

Gin

Glu

Gly

Ser

Ala

Arg

Glu

50

Arg

Gln

Thr

val

val

130

Gln

val

Thr

va'l

Asp

210

Leu

Ser

val

Leu

Ser

35

Phe

Ala

Cys

Asn

Ala

Thr

Alta

Asn

195

Leu

ser

Thr

Ser

i~
ol
423

Thr

20

GlIn

Met

Gln

Glu

Asn

100

Arg

Ala

Leu

Glu

Thr

180

val

Met

Asn

Ile

val

Thr

Lys

Gin

Met

Ala

Glu

85

Ala

Ala

Gly

Asn

LYS

Leu

Leu

Met

val

Gly

Ala

Thr

Tyr

val

Gly

Lys

Tyr

val

Ala

Ser

Ile

150

Lys

Leu

Ser

Thr

Ala

230

Pro

Thr

Ser

His

Asp

Asn

GIn

Arg

Thr

135

Ala

val

Gln

vai

Glu

215

Ala

Met

Ser

-
A

cys

ASp

40

Lys

Ala

Leu

Glu

val

120

Gly

Thr

Leu

Lys

ASp

Met

Leu

Tyr

I
-3

val

25

val

Thr

sSer

Leu

Ile

105

Gly

Met

Lys

sSer

Leu

185

ASp

Met

Ala

val

Glu

eolf-seq]

Gly

Leu

Pro

ser

90

Thr

Ata

Glu

Ite

vai

170

Asn

Arg

val

Leu

Asp
250

Arg

Gin

Glu

75

Gly

Ser

Tle

Pro

Ala

155

Gly

Tle

Gly

Glu

Gly

235

Ala

val

Ala

Gly

60

Asn

val

Ser

Thr

140

Lys

Asp

Ser

val

Lys

Ala

rhe

Phe Glu Glu

Page 7

Leu

45

Lys

LYS

Thr

Leu

Pro

125

Gln

Gly

Lys

Prao

Leu

205

Met

Gly

Lys

His

Arg

Ite

His

Gly

ASp

110

Cys

Thr

Met

val

Phe

180

Phe

Leu

Ile

Asn

Asn

Ala

val

Phe

Leuy

95

Ala

Asp

ser

val

TYr

Thr

Met

Pro

L.eu

255

Gly

Asn
Lys
Glu
Asn
80

Ile
His
val
Phe
GTu
160
Asn
Tyr
Arg
Glu
Thr
240

Leu

Lys



0

o
ot

P
L

(85 (i

Ala
290

Ala
305

Lys

Gly Leu Phe

<210>
<211>
<212>
<213>

<400> 12
atgcgegege

12
3790
DNA

ccctettete
tgttcccttt
atacccaccc
aacgatgecg
gaccaagtac
cgatgtcgge
gggcaagatc
caacgatcag
caacgctgtc
tgtcggageg
gacccagacg
ggagatcgtg
gacgctgety
gtgggaccgce
gaagatgctg
gacgtcttcg
tgtggcgacce
caacggcctg
cgeecctage

gggcggtctc
tetegetctg

260

295

310

gcgcgegaga
tgctctctge
ctatttecte
acaaatcgrt
tctatcacca
agetgegtge
cgtgcgerge
gtggagaagce
tgtgaggagt
caggagatca
atttceceegt
tcecttcttec
acggagaaga
taaaagctga
ggtotgctgt
atggaaggcc
acgattggec
tcgtacgagt
ctggeegyct
gcegetgeca
ttctaagega
cttetecttg

Leishmania infantum

gagcatgtat
tttctgctcc
gggttttggc
gcttcacgge
ctgccaageg
tgttcgtggg
gcgegaagge
gcgegcaage
acaacctgct
cgtctgtygct
gtgacgtgat
aggcgctgaa
aggtgctgag
acatcagecec
tcacccgoga
tgagcaacgt
cgatgctggt
tcgaggagea
cttgctcggc
aggaggagcc
ctegecatct

cagtgttggc

2

Ala Ala Glu Pro ala Ala ala ala pPro

Glu Glu Pro Glu Glu Ser Asp Glu

eolf-seq]l

65

-
£

Ala

ccetgegtoe
gtccectaat
aaccttcctt
ctcecctegt
cgagtacgag
catggacaac
cgagttcatg
caaggacgcg
gagcggeaac
tgacgcgcac
tgtcgetget
cattgcgacyg
cgtcggegac
gttctactac
ggacctgatg
tgcgycgatg
ggacgccttc
caacggcaag
tgctgcggag
ggaggagagc
cttagecctcc

tgactctage
Page 8

Ala

Ala
300

Ser

Asp Phe Gly

cttcaatgga
taccttgact
atgcgcccaa
getttgeage
gagegecteg
gtcecgercge
atgggcaaga
agceccgagg
accggectca
cgcgtgaagce
ggcagcaccg
aagattgcca
aaggtggaca
caggtgaatg
atgacggagg
gcgctgyggaty
aagaacctgc
gagctgcegeg
ccegecgetg
gacgaggacg
ttgtggtgcg
gggtatgtgt

)

<
0
n
(D
-3

Ala Ala

Met Gly

gacttgacac
gcettttact
cacccacaac
tccctttage
tegactgect
agcaggtgca
agacgctgea
cgaagcactt
tcttcacgaa
gcgeggegeg
gcatggagcee
agggtatggt
actcgacgge
tgctgteegt
acatggtgga
ctggcatccec
tggctgtcte
aggcegegat
ccgegecgge
acttcggcat
cttgaggtgc

cgtcgceatta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
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gacgccttca
aacggeaagg
gctgeggage
gaggagagcg
ccactgagca
ccettggate
cattagtttt
caacgaagac
13

260
PRT

<210>
<211>
<212>
<213>

<400> 13

Met Gly Lys
i
His

Gin val

Ala
35

Asp Tyr

His Glu

50

Glu

His
65

Pro Tyr

Met Phe

Ala Ile Gly

val ASh

115

Cys

Ala ser

130

Gly

Arg Thr Arg

Thr Ser Arg

agaacctgcet
agctgogega
ccgeegetye
acgaggacga
ccgtcgagtg
atcaggaage

ggatcgecgt

Thr

Gly His

20

Glu Arg

Ala

Gly

Lys Phe

val Leu
5

Lys
His
Arg

Arg

ggctgtctet
ggecgegatc
cgcgecggec
ctteggeatg
ttcgtgtytt
aactctctece

gegctgegea

Leishmania major

ser Cys

Arg Leu

Gly Tyr

Gly Ala

55

Arg val

70

Thr Gly

85

Asn val

100

val Glu

ASp

Tyr

Leu Lys

Gln

Leu

Ala

Cys

Leu

ser val

Pro

Leu

Pro
120

Lys

Ile Ile

135

Pro Ser

150

Ala Met

165

Ile

Gly 1Ile

eolf-seql

gtggcgacct

gcococctageg

ggcggrctct

cgcaggatagg
crrretetet

tcgotcagtt

Arg Gly

Gly Ata

25

Met Arg Gly

Ala Leu Ala

Glu Leu

75

Lys

Phe Cys

90

Gly

Gln Ile

Gly Asp Arg

ITe Ser His

Gly GIn

Ile Ser

170

Gly

cgtacgagtt

ccgetgecaa
tctaagegac
acagcggcga
gtgttcttcy

ctcatttata

Asn Gly Ser

Lys Leu Arg

30

val
45

val LysS

Arg val Glu

60

Met val Ala

Gin Lys Ala

Thr Gly

Gly Leu

ASh Glu

140

Lys Ser val

Gly Gly Arg

Page 10

cgaggagcac

ggaggagccg
tcgeeatcetce
gcgtgtgatg
tttcttettt

tcaataacaa

val
15

Tyr
Ile lLeu
Ser Ile
Phe Arg

Glu
80

Pro

Pro Leu

95

Cys

I
—t
o3}
I=
3

(a3

Thr Gly

ser
160

Pro

Ite Gclu

175
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Thr

Ala

Tyr

65

Ser

Thr

Leu

Met

Ala

145

Arg

GIn

Asp

Thr

Arg

Asp

o Ala o

Glu

Leu

50

Arg

His

Arg

Gin

Asn

130

Tyr

Gly

Met

Met

His

216

Glin

Thr

<210>
<211>
<212>
<213>

Ser
35

Lys

[eu

115

Lys

Gly

Tyr

Ile

val

195

Gly

Lys

Leu

16
759
DNA

o Glu

Phe

Lys

Ala

Asn

Pro

Tyr

Leu

Lys

Asn

Met T

Arg

Ile

W

wn
[§2]
-1

Lys

Thr

Glu

Tyr

85

Gly

Arg

Met

Pro

Lys

ASDp

Gln

Arg

Asn
245

Lys

Ala

Lys

70

Tyr

Ile

Leu

Glu

Ser

150

Ile

Lys

Ile

Pro

His

230

Arg

Leishmania major

1=
ed
4]

Ala

TYFP

55

LYS

Leu

Ala

Arg

Asn

135

Leu

Asn

Tyr

Tyr

Phe

215

Phe

Phe

val

40

Leu

Leu

Glu

Lys

Gln
120

Met

Ala

Gly

AsSn

Thr

200

Lys

va'

Leu

Arg

val

Ala

val

105

Ile

Leu

Thr

GIn

Asn

185

Cys

Leu

Glu

Ala

eglf-seql
1

Ala

Ala

Thr

LYS

20

Asn

Phe

Arg

va'l

Gly

Ala

Gly

Arg

Al

Arg

Arg

Leu

75

Pro

Pro

Asn

Ala

Asp

Lys

Pro

Gly

Met

& i

Lys

Lys

Thr

val

140

Ala

Lys

Ile

His

Pro

220

ASp

Ile

Page 12

Tyr

Arg

val

Gln

val

125

Glu

Met

Ile

val

Phe

205

Ala

Tyr

W6

& e

Ala

Ser

Gln

Ala

Arg

110

Phe

Pro

val

Thr

Cys

190

Arg

Gly

Gly

Lys

Arg

Ala

val

95

va’l

Tyr

Tyr

Thr

Gly

Asn

-l
3

4]

Ala

Glu

Ala

80

val

Ile

Lys

Lys

Asn

val

Met

240



eolf-seql
<400> 16
atggccacac actcagtita cggcaacgca tccgacatgc ccgetgrecce
tccgogatca agogtgceige gticaageag €ageagacgy agagetieas
gtggccagaa aggctgcecaa ggetgccctg aagaagaccg cctacctgeg
tactcccgceg agtaccgegg tgcggagaag aagctggtga cgotgegeceg
tctecacggta actactacct ggaggcgaag ccgaaggttg ccgrggtgac
ggtatcgcca aggtgaaccc gaagcagege aagattcttc agttgctgeyg
atcttcaaca cgotgttigt gaagatgaac aagccgatqg agaacatget
gagccectaca tcgegtacgg ctacccgtcc ctggecaccy tccgegegat
cgcggetace tgaagatcaa cggocagocge gtgaagatca ccgacaacca
gataagtaca acaacgtgga cattgtgtgt gccgaggata tggtgaacca
tgcggcaage acttccgcac ggtgacycac ggcatgrgge cottcaaget
gceggtggca tgcgecagaa gegecgtcac ttcgtggagy gtggcgacta
gacaccttga tcaaccgett cctegecege atgatctga
<210> 17
<211> 264
<212> PRT
<213> Leishmania major
<400> 17
Met Pro Gily Lys Glu val Lys Lys val Thr GIn Pro Ala Lys
1 5 10
Ser Pro Tyr Lys Lys Pro Ala val Ala Ser His Phe Ala aAla
20 25 30
Lys Asn Phe Gly Ile Gly GiIn Asp val Pro Tyr Ala Arg Asp
35 40 45
Arg Phe Met Arg Trp Pro Thr Phe val Thr Met GIn Arg Lys
50 55 60
val Leu Gin Arg Arg Leu Lys Val Pro Pro Ala Leu Ash Gln
65 70 75
Lys val Leu Asp Arg Ala Ser Arg Asn Glu Ala Leu Lys Leu
85 90
Lys Tyr Ala Pro Giu Thr Arg Lys Ala Arg Arg Glu Arg Leu
100 105 110
val ala Glu Glu Lys Lys Lys Asp Pro Lys Lys Thr val ser
115 120 125
Ala Pro Leu Ala val val Thr Gly Leu Gin Glu val Thr Arg

Page 13

tgcecctgag
gaaggeegtyg
tgcccgcaaa
ccaggcegece
tecgeatecge
cctgcgecag
gcgrgcggtg
ggtgtacaag
gatgatcaag
gatctacacc
ggccccteey

tggtaaccgce

Ala Ala

15

Arg Pro

Leu Ser
Lys Arg

Thr
80

Phe

Ile
95

Lys
GlIn Lys
Thr Lys

Ala Ile



eolf-seql

130 135
Gl Lys tys GIn Ala Arg Met val val 1le aAla
145 150 155
val Glu Leu val Leu Trp Met Pro Asn Leu Cys
165 170
Pro Tyr Ala Ile val Lys Asp Met Ala Arg Leu
180 185
Arg Lys Thr Ala Thr Cys val Ala Leu Thr Asp
195 200
Glu Ala Thr Leu Lys Asn Leu ITe Arg Ser val
210 215
Ser Arg Ser asp val Ile Arg Arg G1n Trp Gly
225 230 235
Leu Arg Ser Arg Ala Glu Leu Arg Lys Lys His
245 250
val asp Ala Ala Ala Ile Ile GIn
260
<210> 18
<211> 795
<212> DNA
<213> Leishmania major
<400> 18
atgcccggca aggaagtgaa gaaggtgacg cageccgaga
aagcecgecg ttgegicgca tttcgeggec cgoccgaaga
gtgccgtacg cgegtgacct gtcccgettc atgeggtgge
cgcaagaagc gcgtgcotgca gogocgectyg aaggtgocge
aaggtgctygg accgegogag ccgaaacgag gogetgaage
gagacccgea aggctcgecg cgagogectg cagaagytio
ccgaagaaga cggtatcgac gaaggetoco ctggotgrtg
acgcgcgega tcgagaagaa gcaggetcge atggttgiga
gtggagctcg tgctgtggat gccgaacctg tgccgcgega
gtgaaggaca tggcgcgect gggcgatgeg atcgggegga
ctcaccgacg tgaacgccga ggatgaggeg acgotgaaga
getegettet tgtecoccgote ggacgtgate cgccgecagt
ctgcgatcce gogeggaget gogcaagaag catgeccgea
gccatcatce agtaa

140

Asn Asn val

Arg Ala Asn

Ala
190

Gly Asp

val Asn Ala

205

Asn Ala

220

Arg

Gly Leu GlIn

Ala Arg Asn

aggeccgegtc
acttcggtat
cgacgtrrcgt
cggcgctgaa
tgattaagaa
ccgaggagaa
tgaccggtet
tcgcgaacaa
acaagatccc
agacggcgac
acctgatccg

gggotggtct
acgctggtgt

Page 14

D
Lo

160

Ile

Gly

Glu Asp

rPhe Leu

l.ey Ser

240

Ala
255

Gly

tccgtacaag
tggccaggat
gacgatgceag
ccagttcacg
gtacgcgecg
gaagaaggac
gcaggaggtg
cgtggaccct
gtatgccatc
gtgcgttgeg
ctcegtgaac
gcagctgtct

ggacgcegeg

60
120
180
240
300
360
420
480
540
600
660
720
780
795



<210>
<211>
<212>
<213>

<400>

19
222

PRT

Leishmania major

19

Met Ala Phe Pro

1

ala

val

Lys

Glu

65

Leu

va'l

Asn

His

145

Cys

Lys

L.eu

Pro

Lys

Leu

Thr

rhe

Met

val

130

val

Lys

Ala

Arg

Lys
210

<210>
<211>
<212> DNA

Gly
35

Ile
Arg

Asn

val

Cys

His

Arg

20
669

Ser

His A
-

20

Arg

Thr

Asn

Pro

Arg

Ala

Arg

Tyr

val

val
180

Ala

Asn

Ala

va]l

Lys

Thr

85

Thr

Leu

Thr

Arg

Trp

val

Arg

Pro

Ala

val

Ile

70

Lys

val

ASh

Gly

Ser

150

Trp

Lys

Lys

Glu

LysS

Glu

Ala

Arg

55

LyS

Gly

Arg

Ser

Lys

Ala

ser

val
215

val

40

Cys

Tyr

Pro

Ser

Leu

120

Arg

Arg

Tyr

Ser

Ala

200

Leu

Ala

Glu

Leu

Phe

Met

105

val

val

Pro

Ser

LYsS

eolf-seql

Phe

10

val

Ala

GIn

Glin

His

90

Leu

Ala

val

Tyr

Lys

Lys

Arg

Ile

Lys

Ley

Tyr

75

His

Pro

Tyr

Ile

Thr

155

val

His

Glu

Phe

Ala

Asp

Gin

Asn

60

Leu

Arg

Arg

Glu

Pro

140

val

val

Glu

Ala

Gly

Page 15

Gln

Leu

45

Ile

Arg

Ala

Tyr

Gly

Arg

Leu

Ala

Lys

Leu

205

Tyr

Arg

[ S
o
\n

Leu

Ala

Lys

Pro

Thr

110

Ile

Ala

Gly

Asn

Gin

186

Ala

Ala

Leu

Gly

Arg

Ser

95

Lys

Pro

Gln

Asn

Leu
175

I=
el
&4

Lys

Gly

Gly

Thr

ASp

Arg

Pro

Arg

Met

1606

Glu

Lys

Met



<213>
<400> 20

atggcctttce
cgceccgaga
gitgccaago
attgcecggta
ctgacgaacc
actgtgegea
gtggcctacg
cgcgoeccago
tgcaagcacg
gagaaggcgt
ctgcaaggagg
tacgcegtag

<210>
<Z211>
<212>
<213>

<400>

21
273
PRT

21

Met Ala Lys
1

Leu Ser Lys

His Leu

35

Lys

Leu Tyr

Gly
65

Ala Gly Phe

Arg Leu Met

Glu
115

Glu Ala

Ala Thr

Gly

ctagccgoaa
tcatcgtgat
agctgctect
cggagatccg
ccacaaaggg
gcatgergec
agggaattcc
gccatgtgtyg
tgggctggaa
ccecgecacca

cgctegecaa

Lys
5

Leu Thr

20

Arg Glu

Ala Leu

va'l

Met ASp

85

Tyr
100

Asp
Gin

Ala

Arg val

His tLeu

Gly

cys

Asn

Asp

70

val

val

ITe

Pro

teishmania major

goatgegttc
cgacctgaag
gggtaagaag
caacaagatc
tececttecac
ccggtacacg
gcccaacgtyg
ctaccgctcyg
gtacagcgac
cgaaaagcag

gatgcccaag

Leishmania major

Lys Arg

Phe

val

Pro
40

Leu

Ala
55

Arg
Asn His
val Glu
Lys Gly

Leu
120

LysS

val Ala

gatcacgtgc
atcaccgtgg
aagtacctgce
cacegtgecec
aagcgogaca
gtgcgcacgg
gagcgtcctt
gtcgtegeca
gcgaagcettc

cacaacgtgg

Leu Tyr Ala

10

Ala
25

Pro Arg

Leu Leu val

Glu Gly Glu

Pro Arg Arg

75

Ile Pro

S0

Lys
Phe Ala
val

Lys

val Thr His

ttggtegege
tgcgetgega
agtacctgcg
cgtccgacgt
tgaaggeget
gcgggegegt
acacagtget
atctcgagaa
gcgacgegtg
aggtgctgaa

Pro Lys Asp

Pro Pro

30

Arg

Ile
45

Arg

Met Ile

60

Leu

ASp Gly Lys

Thr Gly Asp

Leu val Asn

110

val Asnh

125

Leu

Asp Gly His

Page 16

ggcggergtg
gcagctcaac
caagcggaag
gtttgtccge
taactcgctg
ggtgatcccg
cggcaacatg
ggctcgegty
gaagtcggece

gaagtttggc

Trp Met

15

Gly Pro

Asn Arg
Arg Gln

Pro
80

Tyr

Arg phe

95

L.ey Ser

Thr

Tyr

Arg Ile

[oa)
[

120
180
240
300
360
420
480
540
600
660
669



135

Hi g
O Hig

150

Thr

Lys Glu Lys Cys val Asp

val Ala

180

Ala val Ile Gly Gly

val Gglu His

195

val Lys Pro Gly

200

Cys

Phe Ala

215

Ala Ala Glu

210

Asp ser Gly

ITe
225

Leu Asn Asn

230

Gly Lys Asp ey

Gly Leu Arg Met Asn val Ile Gln

245

Ala Glu Ala Lys Asn Ala Pro

Lys

<210>
<211>
<212>
<213> Leishmania major

<400> 22
atggccaaga agcacctcaa gegettgtat

22
822
DNA

accggegtgt togogecgeg tecgegteceg

ctgctggtga tcatccgcaa ccggetgaag

atcctgcgee agggtetggt
tggacgtgyt

gcecgettege

gcacgtggac

gccggttica cgagateccg

gacgtcaagg gttggtgaac

atgaaggttyg tgaacctgta cacggccacc

ggccaccgea teecgetacce ggaccegeac

gtcaaggaga agaagtgcgt ggacctgate
accggtggcey

gcgttcaaca

ccaaccgcgg ccgeatcgge

ttgcgcacct gaaggacgeg

aacatcttcg tgatcggcaa ggacctgaac

x

Leu

Asn

eolf-seq

EE =R

w1

= >
wuain

Lys

Arg Gly

185

Ala

Thr

Glin

Glu

Ala

2

Phe Asn

Ala

Arg

Thr
235

val

Arg Glu

Arg Gly

65

gcgcccaagy
ggtccgcaca
tacgcgetga
aaccaccege
aagacgggcy
ctgtccgagg
ggcegegtge
acctccatty
aagaaccgcc
gagatcgtga
tccggegecy

aacctgcagg
page 17

1
140

Tin
19F%

w
«
£

Asn Arg

Arg Ile Gly

Ala
205

Ile His

Ala Ile

220

Asn

val Pro Lys

Glu Arg Leu

Ala Arg Arg

actggatgcet
agctgegega
acgcgegega
gccgegacgg
accgetteey
cggaggcgea
cggtcgergt
gtgacaccat
agggcaaggc
aggtggagty
agttcgecac

taacggtgcc

Glu Ile

Leu Lys
val

Phe

Gin
240

Gln

Ile Ala

255

Ala Arg

gagcaagctg
gtgcctgecg
gggtgagatg
caagtatccc
cctgatgtac
gatcaagctg
gacgcacgac
cgtgtacaac
cgtgatcgtg
ccaccceggt
ccgcgecgeg

gaagcagcag

60
120
180
240

360
420
480
540
600
660
720



eolf-seql
ggcctgegea tgaacgtgat ccaggagege gaggagogec tgatcgegge ggaggeccge 780

a2g3aCgcys cggctegiog tgecogoagy gooecgeaagt ga 822
<210> 23

<211> 249

<212> PRT .

<213> Leishmania major

<400> 23

Met Lys teu Asn Ile Ala Tyr Pro Arg Asn Gly Thr val Lys Gln phe
1 5 10 15

Glu Ile ser ggp Glu val Leu Arg Arg val Gln Leu Gln Asp Tyr Arg
25 30

Leu Gly gsn Glu val Asp Gly Aga ITe Phe Gly ser Glu phe Lys Gly
5 4 45

Tyr Ige Phe Arg Leu Arg Gly Gly Ser Asp Lys ggp Gly phe Pro Met
5 55

val pro Gly val Leu Ala Ser Ser Arg val Ser Leu Leu val Lys Arg
65 70 75 80

Gly Ala Ile Gly P?e Asn Thr Phe Arg géy Tyr GIn Gly Glu Arg Arg
8 95

Arg Lys Asn val Arg Gly Cys val Leu Ala Ser Asp Ile Ala Leu val
100 105 110

Asn val Thr Ile ser Lys val Gly Asp Gln Pro Ile Glu Gly val Thr
115 120 125

Asp Thr Thr Ala Pro Arg Arg Leu Gly Pro Lys Arg Ala Ser Lys Ile
130 135 140

Arg Lys Leu Phe Asn Leu Ser Arg Thr Glu Asp val Arg Lys Tyr val

145 150 155 160
val arg Arg Arg val val Lys Ser Gly Lys Lys Asp Arg Leu Lys Ala
165 170 175

Pro Lys Ile Gln Arg teu Ile Thr Pro Arg val Lys Ala Arg Arg Ala
18C 185 190

Lys Lys Ala Lys Asp Ala ITe Ala Lys val Arg ala ser Ala Ala Glu
195 200 205

Arg Arg Glu Tyr Leu Arg Leu Ile Ala Ser Asn Arg Arg Ala Leu Arg
210 215 220

Page 18
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Ala

val

Glu

Ala

Ala

145

Arg

Gly

val

Arg

val

225

Ala

Ile

Gly

Gin

Tyr

305

TYr

Gly

Pro

Gly

Phe

Phe

130

Glu

val

val

Ala

val

210

Thr

Cys

Gly

GIn

Ile

290

Asp

Gly

Pro

Pro

Leu

115

Ser

Ala

Ile

Lys

Ala

195

ASD

Lys

Leu

Ala

His

275

Gly

Leu

Thr

Arg

Met

LysS

Arg

Arg

Arg

Ala

Lys

180

Lys

Ser

Gly

Pro

Trp

260

Gly

Arg

Thr

val

val

85

Thr

Arg

Glin

Thr

His

165

Ala

Ile

val

His

Arg

His

Tyr

ser

Ala

Arg

325

Arg

Ile

1le

Tyr

&
wn

lLeu

150

Thr

His

Ala

Phe

Gly

Lys

Pro

His

val

Lys

Asn

val

val

Gly

Gln

va'l

Leu

Gin

215

Thr

Thr

Ala

His

Ala

295

Thr

ASp

Met

Gly

Thr

LyS

Phe

Ala

Leu

Gln

Ala

200

Gln

Glu

His

Arg

Arg

Val

Ile

Tyr

Thr

Ile

val

105

Ash

Ala

Phe

Arg

Glu

185

Lys

Ser

Gly

Arg

val

265

Thr

Glu

Thr

val

Leu
345

eo'lf-seql

val Gly Tyr Arg
90

Trp

Trp

Asn

Ala

Lys

ITe

Ser

Glu

val

Gly

Met

GIn

Pro

Pro

Met
330

ala

Lys

Thr

Leu

Gin

Leu

Ala

val

235

Leu

Tyr

Leu

Asn

Met

315

Leu

His

Gin

Lys

140

Lys

Arg

val

Leu

Cys

220

Lys

Arg

Thr

AsSn

Glin

300

Gly

Lys

Arg Arg Pro

Page 20

His

Ser
125

Asn

Asn

Glu

205

ASp

Arg

Lys

val

Lys

ala

Gly

Gly

Met

Gln
Thr

110

Ala

Ser

His

Gly

Lys

val

Trp

val

Ala

270

Lys

Thr

Phe

Ser

Ala
350

Thr
95

Ser

GlIn

Gly

Ala

Arg

Ile

Thr

val

val

335

Pro

Pro

val

Leu

val

Ile

160

val

ser

val

Ser

val

240

Cys

Ser

Gln
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<210>
<211

<212>
<213>

<400>

27
228

o

PRT

Leishmania major

27

Met Cys Thr Leu
1

Thr

Lys

Gly

Thr

65

Lys

val

His

Ala

Ala

145

AsSp

val

Lys

Phe

Arg
225

Leu

Ala

LYS

AsSp

val

Gly

Lys

Glu

Gly

Gly

Pro

210

Asp

Ala

Tyr

35

Thr

Phe

Ile

Met

Leu

115

Arg

Glu

Gly

l.eu

Ala

195

Gly

Arg

His

20

Phe

Asp

Gly

Ile

Ala

100

Thr

Thr

Ala

Asp

Ala

180

va'l

Tyr

Ile

AlTa
5
Thr
Lys
Tyr
Ser
Ala
85
Ala
Asn

Leu

ASp

ASp
Ash

rhe

Asn

Arg

His

Pro

70

Gin

Tyr

Tyr

Ala

Thr

Gly

Lys

Gly

Trp

u Glu

Phe

val

Met

Glin

40

Ala

55

Lys

Ile

Ala

Ala

Lys

Ser

Glu

Thr

Gly

Glu

215

Lys

Arg

Tyr

va't

His

Ala

120

Leu

Tyr

Arg

Thr

Met

200

Lys

His

Arg

Pro

25

val

Arg

Arg

Gln

Glu

105

Ala

Gly

Ser

Phe

Ser

val

eolf-seql

Ala ITe
10

Phe val

Lys Tyr

Gln Met

Leu val
75

Ala Lys
30

Leu Pro

Tyr Ala

ITe Ala

Ala val

155

Pro pPhe
170

Ala Arg v

val Pro

ser lLeu

Ala Asp
235

ITe

val

60

val

Ile

Ala

Thr

His

ASP
220

Tyr

Page 22

Lys

val

Arg

45

Leu

Arg

val

Phe

Gly

LyS

Thr

Ala

Phe

205

Ala

Leu

LYS

val

30

Arg

Gin

ITe

Gly

Gly

Leu

Phe

Lys

Ile

Gly

Pro

Lys

Lys

His
15

Ser

Lys Asn

Arg

Asp

Thr

Asp

95

ITe

Ley

Glin

Lys

Leu
175

Yal
V3

Asnh

val

Gin

Glu

Lys

Asn

80

Glu

Glu

lLeu

Gly

val
240
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<212> DNA

<213> Artificial
«220>

<223> adjuvant
<400> 29
tcaacgttga

<210> 30

<Z211> 14

<212> DNA

<213> Artificial
<220>

<223> adjuvant
<400> 30

gctagegtta gegt

<210> 31

<211> 33

<212> DNA

<213> Artificial
<220>

<223> primer
<400> 31

eolf-seql

cgggatcctt taatggccac cacgtacgag gag

<210> 32

<211> 32

<212> DNA

<213> Artificial
<220>

<223> primer
<400> 32

cgggatccce ccttggatgg gtactgegeca go

<210> 33

<211> 1283

<212> DNA

<213> Artificial
<220>

<223> pKmpllaap
<400> 33

atgagaggat ctcatcacca
gagttttcgg cgaagctgga
aacgccaagt tctttgegga
cactacgaga agttcgagceg
cacgagcact cggagcactt
gcgcagtacc catccaadgg

tacgctctgg ccteectgag

tcaccatcac
ccgeetgggt
caagccggat
catgatcaag
caagcagaag
gggatcctct

caaggcgtcc

acggatcctt
gaggagttca
gagtcgacge
gagcacacag
ttcgecgage
agacccatgt

ccgteteagg

taatggccac
acaggaagat
tgtcgeeega
agaagttcaa
tgctggagca
ccaccaagta

cggacgtgga

Page 24

cacgtacgag
gcaggagcag
gatgaaggag
caagaagatg
gcagaaggct
cctegecgeg

ggctatctye

10

i4

33

32

60
126
180
240
300
360
420



aaggccgtec
ggacgegacy
gccagetctg
gccgeegecy
agagtcgacc
ccgtcgaagg
cgcgtggatg
ggcegeacga
ggtgceggeg
gatgatgaca
gcegetgeea
ttctaagega
cttcteccttg

tcccaccect

tctgggtggc

<210>
<211>
<212>
<213>

<220>
<223>

<400

34
361
PRT
Arti

KAAP
34
Met Arg Gly
1

Thr Thr Tyr

Phe Asn Arg

35

Pro Asp Glu

50

phe
65

Glu Arg

His Glu His

Gin GIn Lys

acatcgacgt

tgnrrnhrn+

gtgccgetge
cgaagaagga
ccatgcagta
cggacgttca
ccgtocttoca
agctggtagg
ctggegeggt
tgggccecgt
aggaggagcec
ctcgeeatct
cagtgttggc
ttgccctacg

agtgggtaag

ficial

ser His
5

Glu Glu

20

Lys Met

Ser Thr
Ile

MeT

Glu
85

Ser

Ala Ala

100

His

Phe

Gin

Ley

His

Gln

cgaccaggec
gatcgegoa
tggcgtcact
cgagcccgag
cctegecgeg
ggctgtectg
ggaggtggag
ctctggcict
ggccgaggcg
cgacctgeag
ggaggagagc
cttagcetcc
tgactctygge
cgctecgeaty

ctt

His His

Ala

Ser

Glin
40

Glu

ser
55

Pro
Glu His
Phe

Lys

Tyr Pro

eolf-seql

accctegect

0O OoooCoorn
b - g""“;ﬂ ":‘fa

gcrteegetg
gaggaggceg
tacgcecteg
aaggccgecyg
ggcaagagct
gcecgetectyg
aagaaggagg
ccegeegetg
gacgaggacyg
ttgtggtygcy
gggtatgtgc

cgcaatcegt

His Thr

10

His

Lys Leu Asp

Asn Ala Lys

Glu Met Lys

Thr G¢lu Lys

GIn Lys Phe

90

Ser
105

Lys Gly

ttgtgatgga

cgggtgatge
acgacgacat
tggegetgte
gcgtrgeegt
tcgatgoget
ctggegetgt
agcccgagga
ccgegeegygce
acttcggeat
cttgaggtgce
cgtecgcatta

gaatcatcga

Asp Pro Leu

Leu Gly

30

Arg

Phe Ala

45

Phe

Gliu His

6G

Tyr

Phe Asn Lys

Ata Glu Leu

Ser
110

Gly Ser

Page 25

gagcgttacg
§atgooggeg
gycteegyet
gggcccctet
tggcaagacy
ggatgectec
ggtggeegag
ctccactget
ggaggaggcc
cgeceeetage
gggcggtctc
tctogetety
cacceacctc

gggaagtctc

Met Ala

15

Glu Glu

ASp Lys
Glu

Lys

Met
80

Lys

Leu
95

Arg Pro



Met

Ala

Ile

145

Gly

Ala

Ala

Pro

Met

225

Pro

val

Ser

Gly

Gly

ASD

Ala

Asp

ser

Ser

130

ASD

Arg

Met

Ala

Glu

210

Gin

ser

Asp

Phe

Ser

290

Ala

AsSp

Ala

Asp

<210>
<211>

bt o
fod 37
LY

Pro

val

Asp

Pro

Tyr

Lys

Ala

ASD

275

Ala

val

Asp

Pro

Phe
355

35
30

Lys

Ser

Asp

val

Ala

180

Asp

Glu

Leu

Ala

Ser

260

Ala

Ala

Ala

Met

ser

340

Gly

TYr

Gln

Gin

Ala

165

Ala

Ala

Ala

Ala

Asp

245

Arg

Leu

Pro

Glu

Gly

Ala

Met

Leu

Ala

Ala

150

Thr

Ser

Ala

ASp

Ala

230

val

val

val

Ala

Ala

310

Pro

Ala

Gly

Ala

AsSp

Thr

Leu

Ser

Pro

215

Tyr

GIn

ASp

Ala

Gly

LYsS

val

Ala

Gly

Leu

Ile

Gly

Ala

200

Asp

‘Ala

Ala

Ala

Glu

280

Ala

Lys

Asp

Lys

Leu
360

Tyr

Glu

Ala

Ala

Ala

185

Ala

Met

Leu

val

val

265

Gly

val

Glu

Leu

Glu

345

Pha

g0l f-seql

Ala

Ata

Phe

Glu

170

Ala

Ala

Gly

val

Leu

250

Phe

Arg

ser

Glu

G1n

330

Glu

Leu

Ile

val

155

Gly

Ala

Ala

Pro

Ala

235

LYS

Gin

Thr

Thr

Pro

315

Pro

Pro

Ala

Cys

140

Met

Ala

Gly

Ala

Ser.

220

Leu

Ala

Glu

Lys

Ala

300

Glu

Ata

Glu

Page 26

Glu

Ala

val

Lys

Arg

ser

Ala

val

Leu

285

Gly

Glu

Ala

Glu

lLeu

Ala

Ser

LYS

Thr

190

Lys

val

Gly

Gly

Glu

270

val

Ala

Glu

Ala

ser
350

ser

vail

val

Met

175

Ala

ASp

ASp

LYS

val

255

Gly

Gly

Gly

Glu

Ala

335

ASp

Lys

His

Thr

160

Ser

ser

Pro

Thr

240

Ala

Lys

Ser

Ala

Ala

320

Pro



<212> DNA

<213> Artificial
220>

<223> primer
<400> 35

cccaagetta tggccaccac ctacgaggag

<210> 36

<211> 22

<212> DNA

<213> Artificial
<220>

<223> primer
<400> 36

cattactgga tctatcaaca gg

<210> 37

<211l> 297

<212> PRT

<213> homo sapiens
<400> 37

mMet Thr Thr Pro Arg Asn Ser val Asn
1 5

Met Lys Gly Pro Ile Ala Met Gln Ser
20 25

Arg Met Ser Ser Leu val Gly Pro Thr
35 40

Ser Lys Thr Leu Gly Ala val GIn Ile
50 55

Ala Leu Gly Gly Leu Leu Met Ile Pro
65 70

Cys val Thr val Trp Tyr Pro Leu Trp
85

Ser Gly Ser Leu Leu Ala Ala Thr Glu
100 105

val Lys Gly Lys Met Ile Met Asn Ser
115 120

Ser Gly Met Ile Leu Ser Ile Met Asp
130 135

His Phe Leu Lys Met Glu Ser Leu Asn
145 150

eolf-seql

Gly

10

Gly

Gin

Met

Ala

Gly

90

Lys

Leu

Ile

Phe

Thr

Pro

Ser

Ash

Gly

75

Gly

Asn

ser

Leu

Ile
155

Phe

Lys

Phe

Gly

60

Ile

Ile

lL.eu

Asn
140

Arg

Page 27

Pro

Pro

Phe

45

Leu

Tyr

Met

Arg

Phe

125

Ite

Ala

Ala

Leu

30

Met

Phe

Ala

Tyr

Lys

1106

Ala

Lys

His

Glu

15

Phe

Arg

His

Pro

Ile

95

Cys

Ala

tle

Thr

Pro

Arg

Glu

Ile

80

Ile

lL.eu

Ile

Ser

Pro
160

30

22



Tyr Ile

Ser Pro

Asn

Ser

Ile

Thr
180

Tyr
165

Gln

Asn

Tyr

cys

Cys

Glu

Tyr

Pro

ser
185

eolf-seql

Ala Asn Pro
170

Ile Gin Ser

ser

Leu

Glu

Phe
190

Ile Ser

195

Ley

Ala

Sar Ile

225

Glu Ile Lys

Lys Asn Glu

Thr
275

Glu Glu

Pro Ile

290

Ser

38
498
DNA

<210>
<211>
<212>
<213> Cupr

<400> 38
atggacgaag

gaacagagcg
aagatctcag
gcagaggtca
caagagrttg
aaagtgttty
aaaagcgtgg
dagaatgggg

actgataaga

<210>
<211>
<212>
<213>

<400

39
1044
DNA
Cupr

39

s val

Phe
200

val Met Leu Ile

Glu Glu

215

Asn Trp

val Leu Leu Ser Ala

230

Gtu val val

245

Glu Gly

Glu Ile Glu Ile

260

Asp

Glu Thr Asn Phe Pro

280

Asn Ser Sser

295

ASp

essus arizenica

ttccgtcaag cgacgaatct
ttcacgaatt ggaagaggtt
gatcagagct tgcagacatc
aggccatgat ggaggaggea
tggatctgaa tattaaaggc
atcgggactyg taatggcacc
gcgagcectg caccatcgag
atggacttat taatgttgaa

gcaaatga

essus arizonica

Ala

Glu

l.eu

Ile

265

Glu

Phe Phe

Arg Thr

Glu
235

Thr Glu

250

Pro Ile

Pro Pro

Pro

aagtcggcaa
ttcaagaaat
ttgcggtcta
gacacggatg
gctactgiga
atttegectg
gagtctaaga

gaatttcaga

Gln Glu

205

Leu

L
[{+)
"3

Cys ! Arg

220

Lys Glu GIn

Thr Ser Ser

Glu
270

Gin Glu

Gln Asp Gln

gctetgggaa
ttgatgcgaa
tgggaagtga
gtgacggtta
aggatttgaa
ctgageigrg
acattattca

caatgatgac

Page 28

Lys Asnh

Leu Gly
Ile

val

Pro

-
s
n

Tle
240

Thr

Pro

Glu

Glu ser

acgggttttg
cggggatgga
agtagacgag
tgttageetg
gaatgctttc
cgagactetc
caacgtcgac

aagtgaaatg



tctgataatce
aagctcgeag
atttacaccg
tatggagcaa
ctccagatgce
catcttggea
ggtttgcata
attggtgtgg
aatgcttgga
cttggttcca
ttgrtaggac
aatcaatttg
gttgcaaaca
accattctaa
acaaagcgta
cgagatgctt
atatacaata
caaaatgctg
<210>
<211>
<212>
<213>
<400>

40
165
PRT

40

TEt Asp Glu

Lys Arg val

Lys Phe Asp

35

Ile
50

ASp Leu

Ala
65

Met Met

Gin Glu Phe

ccatagacag
actgtgttgt
tcacaagctc
caagagaaaa
ctrtgratgt
atggcggtcc
tacacggttg
ageetgttca
ttgatcataa
ctggaattac
atgatgatac
gacccaatrgce
ataattatga
gtgaagggaa
tagggtgtga
ttactaatgyg
gtaatgaagc

gagttgtage

val
5

Leu Glu

20

Ala Asn

Arg Ser

Glu Glu

val Asp

85

Pro Ser Ser

Gln Ser

Gly Asp

Met Gly

Ala Asp

70

Leu Asn

ctgctggaga
gggatrttgga
agaagataat
agcactttgg
taatggatat
ctgtctgtrrt
taatacgagt
tgctcaggat
ttctctctee
tatctccaac
atatgatgat
tgggcaacga
tcaatggaat
tagtttcact
aacaacatca
agcttatttt
tttcaaagtt

ataa

Cupressus arizonica

ASp

val

Gly
40

Ser
55

Thr

Ile

eolf-seql

ggagattcga
agctegaccea
cctgtgaatc
ataatttrtct
aagactattg
atgaggaaag
gttttggogy
ggggacgcca
gattgttcety
aatcacttrct
gacaaatcta
atgccaaggg
atatatgcta
gccccaaatg
gcttgtgega
gtatcatcyg

gagaatggga

Glu Ser

10

Lys

His Glu Leu

25

Lys Ile Ser

GTu val Asp

Asp Gily Asp

75

tys Gly Ala

90

attgggatca
tgggaggcaa
ctacaccagg
ctcagaatat
acggcagggg
cgagccatgt
atgrtttggt
ttactatgcg
atggtcttat
tcaaccatca
tgaaagtgac
cacgatatgg
itggtgggag
agagctacaa
actgggtgtry
ggaaagctga

atgcagetec

Ser Ala Ser

val
30

Glu Glu

Ser Giu

45

Gly

Glu Ala Glu

60

Gly Tyr val

Thr val Lys

Page 29

aaacagaatg
aggaggagaa
aactttgege
gaatataaag
agcagatgtt
tattctccat
aagtgagtec
gaatgttaca
cgatgttaca
taaagtgatg
agtggegtte
acttgracat
ttcaaatcca
gaaggaagta
gagatccaca
agacaccaat

tcaattaaca

Ser Gly

15

Phe Lys

Leu Ala

val Lys

Ser Leu

80

ASp Leu

95

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1044



LYS

Asn

Ala

Phe
100

Pro Ala Glu Leu

Ile

Gly
145

Glu
130

lLeu

115

Glu

Ile

Ser

Asn

Thr Asp Lys Ser

<210>
<211>
<212>
<213>

<400>

41
347
PRT

Lys

val

Phe

Cys Glu Thr

Lys

val

Asn

Glu
150

Ile
135

Glu

Cupressus arizonica

41

Sser Asp Ash Pro
1

Gin

Thr

Asp

Arg

65

Leu

Gly

Lys

Thr

Pro

145

Asn

Asn

Met

Asn

50

Glu

Gln

ala

Ala

Ser

130

val

Ala

Arg

Gly

35

Pro

Lys

Met

Asp

Ser

115

val

His

Trp

Met

20

Gly

val

Ala

Pro

val

100

His

Leu

Ala

Ile

Ite

5

Lys

LYs

Asn

Leu

l.eu

85

His

val

Gly

Gln

AsSp

ASp

Leu

Gly

Pro

Trp

70

Tyr

Leu

Ie

ASp

Asp

His

Ser

Ala

Gly

Thr

55

Ile

val

Gly

Ley

val

135

Gly

Asn

ASpP
Leu
120

Ile

phe

Cys

Asp

Glu

40

Pro

Ile

ASn

Asn

His

120

Leu

ASp

Ser

His

Gin

Gly

Phe

Gly

Gly

val

Ala

Leu

eglf-seql
Asp Cys Asnh

sSer

Asn

Thr

Arg

10

val

Tyr

Thr

sSer

Ty

Gly

Leu

ser

Ile

val

val

Met
155

Gly

val

Thr

Leu

Gln

75

LysS

Pro

His

Glu

Thr
155

Gly

ASp

Met

Asp

Gly

va'l

Arg

60

Asnh

Thr

Cys

Ile

Ser

140

Met

ser Asp Cys
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Gly
Glu
125

LysS

Thr

Ser

Phe

Thr

45

Tyr

Met

Ile

Leu

His

125

Ile

Arg

Ser

Thr
110
Pro

Asn

Ser

Asn

Gly

30

Ser

Gly

Asn

ASD

Phe

110

Gly

Gly

Asn

ASD

Ile

cys

Gly

Glu

Trp

15

ser

ser

Ala

Ile

Gly

95

Met

Cys

val

val

Gly

Sser

Thr

ASp

[
)
=]

UL

Asp

Ser

Glu

Thr

Arg

Arg

AST

Thr
160

Leu



k-4
od
1]

Phe

ASp

Pro

225

val

ser

Asn

Thr

Thr

305

Ile

Pro

W

Phe

ASD

2106

Asn

Ala

Ser

Glu

ser

290

ASn

Tyr

Gin

<210>
<211>
«212>
<213>

<400>

Thom

180

s
fu
et

Asn His
195

ASp Lys

Ala Gly

ASn Ash

Asn Pro
260

ser Tyr
275

Ala Cys

Gly Ala

AsSn Ser

Leu Thr
340

42

g7
PRT
human

42

Met Cys Setr Ser

1

His Lys Tyr Ser
20

Glu Met Lys Glu
35

Lys val Asp Glu
50

165

™~
g

His

Ser

Gin

Asn

245

Thr

Lys

Ala

Tyr

Asn

325

GIn

Leu

Cys

L.eu

Gliu

)
o
b

Lys

Met

ATg

230

Tyr

Ife

Lys

Asnh

Phe

310

Glu

AsSn

Glu

GlIn

Leu

Gly

val

ASD

L.eu

Glu

Trp

295

val

Ala

Ala

Gin

Glu

His

Leu
35

Pro

Glin

Ser

val

280

val

Ser

Phe

Gly

Ala
Gly
Lys
40

Lys

= 6
00 -
el

Ley

Thr

Arg

Trp

Glu

265

Thr

Trp

Ser

Lys

val
345

Leuy

ASp

25

Glu

Lys

eolf-seql

170

b
—t
m

b
[N ER}

Leu Gly

val aAla

Ala Arg
235

Asn Ile
250

Gly Asn

Lys Arg

Arg ser

Gly Lys

315

val Glu
330

val Ala

ala val
10
Lys Phe

Leu Pro

lL.eu Met

bt
——t
®

His

Phe

220

Tyr

Tyr

Ser

Ile

Thr

300

Ala

Asn

Leu

Lys

Ser

Gly
60
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AsSn

Gly

Ala

Phe

Gly

Arg

Glu

Gly

val
ey
Phe
45

sSer

ASh

190

ASD

Gin

Leu

Ile

Thr

270

Cys

AsSp

Asp

Asn

Thr

Ser

30

val

Leu

Thr

rhe

val

'GTy

Ala

Glu

Ala

Thr

Ala
335

Thr
15
Lys

Gly

ASp

Tyr

Gly

His

2490

Gly

PTro

Thr

Phe

Asn

320

Ala

Phe

Gly

Glu

Glu



Asn Ser Asp GIn Gin val Asp Phe GIn Glu Tyr Ala val Phe Leu Ala
65 7 75

Leu Ile Thr val Met Cys Asn Asp Phe P
9

85

Pro

<210> 43
<211> 291
<212> DNA
<213> human

<400> 43

eo’l f-seql

80

he GIn Gly Cys Pro Asp Arg
0 95

atgtgcagtt ctctggagca ggcgetggct gtgctggtca ctaccttceca caagtactcc

tgccaagagg gcgacaagtt
gagctgecca gotttgtggg
agcctggatg agaacagtga

ctcatcactg tcatgtgcaa

<210> 44
<211> 26
<21Z2> DNA
<213> artificial

<220>
<223> primer

<400> 44
aaggatccat gtgcagttct

<210> 45

<211> 26

<212> DNA

<213> artificial

<220>
<223> primer

<400> 45
aacttaagca gggtcggtcet

<210> 46

<211> 1436
<212> DNA

<213> artificial

<220>
<223> Q

<400> 46

caagctgagt aagggggaaa tgaaggaact
ggagaaagtyg gatgaggagg ggctgaagaa
ccagcaggtg gacttccagg agtatgetgt

tgacttcttc cagggctgec cagaccgace

ctggag

gggcag

tctgcacaag
gctgatgggce
tttectggea

C

atgagaggat ctcaccacca ccaccaccac acggatccge atgegagete gaacaacaac

aacaataaca ataacaacaa cctcgggatc gagggaagge ctttagetac tcctcgeage

Page 32

60
120
180
240
291

26

26

60
120



9evT
08¢t
0¢eT
09¢1
00T
OFTIT
0801
0201
096
006
)4
084
0cs
099
009
Ovs
08y
0cv
09¢
00&
0be
08T

¢¢ obed

LBA Buv A[D [BA 0u4d 3Yd 3T no1 A|D SAD SAT BLY J3S SAT J8S A[D

SP 0t SE
95 SAT7 Buv [eA By SA7 SA7 BV J9S BUY 0ud JylL BLY N3 Odd Buy

413
ALD NS 21T A|{D na7 USY UsSY U

ST

S¢
SY USY USY USY USY USY USY USY 4%

Q¢

S T
43S BV SLH Oudd dSV Uyl SLH SLH SLH SLH SLH SLH J8S A1S Buy 19

33obee
36>326260e
121oeH1266
hlsl:ahioliok]
bebbeHnooh
f13oebH316>
Bebo0obH21b0
26613312666
babbebBbedd
D1b61366e11
2362350e36
3356e6oe66
2165661563
626336203
Heooeho1bo
Ha66eedbeb
oo3ebboriae
Biebobbees
B6oea6633e0
6b6a>6eebeeb
310212261662

fB2003302eH

1666516e266
32506331300
11b636edB33
©336310eHD
ebbebbeedd
23336663800
3656612626
16b616eeh>
112365063
1boebGo66e
eabiesso0e
eebeebdrbod
26232616612
Ses56b3b6oe
ehHoiedEII]
12232130661
2633262626
Besjeseebo
eboefoeboe
B66o6ebHedhd
1e262363313

1016631b3ee

166612330310
3583323230
30123310635
fHee10131015
b1o623o636e
BiebiebsdH
H>3363166306
exbo3>666eh
6636560231
eBo3booboe
Boaibebelds
iplelibpliabli
15be256656
BoBoebbboe
bo>66eenh3
33256521606
efodedrehoh
263633162566
3363626236
Boobbobbee
foeqHen366

ebo6o216ve

[bes-Ji0®

16eebbbeHis
383208281
12623133067
1662666380
1222362266
febbebbebn
30822319163
2266166300
30b1e662160
Geesbb3216
25326663 e>
6323266263
63063262620
116obehebb
21e13bhebn
2262150116
Heesbbberb
oHeoen301b
Bisbaehibo
61bo01013e
26336562126

3310b62bHeb

leLdLyLie

1e331eebafhd
e2fB5360361
6Hefir30606
b633130ehoe
2365655630
ehaoabebbe
3636613610
5631ebd3313136
26321626625
12626621601
eboeboehiadn
eh316662610
bebrebeedbo
1e61613320
1boebbsbbe
:celel:le oYkl
eenbbob6he
112oebaboe
JexboBaaoe
ebediinebh
1e66626651

eedbo31623

Ly

0 <gze>
<0¢Z>

<£1Z>
<{Té>
<TLZ>
<Qte>

<QO¥>

4.¥d
1Y
Ly

o3eedbobae
H61e1H665266
166363131501
Bbeboebobe
H30622368)
Hbeebeebsb
51263361031
efeenbbibed
boobbeebyd
a3060e1626
fibebbebbheb
6351136132
650656666
B2a000e006
2321622333
©330ebead1
ebeeHeeedd
efeefinian
eb33060562
322336566
Ho60066616

GBeebeeddb



Gly

Arg

His

Leu

Ala

Ser

Lys

val

Gly

Ala

Lys

His

Ser

130

Gly

Arg

Ser

val

val

210

Met

Ala

AsSp

Asp

Gly

Pro

Lys

115

Gly

Lys

Pro

Lys

His

195

Thr

Ser

ser

Glu

Pro

275

Thr

Ala

Lys

ASp

va'l

Lys

Met

Ala

180

Ile

Gly

Ala

Ala

Pro

260

Met

Pro

val

Ser

Ile

85

Cys

Asp

val

Gly

Ser

165

ser

Asp

Arg

Met

Ala

245

Glu

Gin

Ser

ASp

Phe

Arg

Ile

Pro

Lys

150

Thr

Pro

val

ASp

Pro

230

Gly

Glu

Tyr

Lys

Ala

310

ASp

()
-
hid

Glu

Leu

Gly

Asn

135

Ala

Lys

Ser

ASP

val

215

Ala

AsSp

Glu

Leu

Ala

295

Ser

Ala

&)
—t
=3

rhe

Asn

Thr

120

Ile

Thr

Tyr

Gln

GIn

200

Ala

Ala

Ala

Ala

Ala

280

Asp

Arg

Leu

ser

Pro

105

Leu

Ser

Pro

Leu

Ala

185

Ala

Thr

Ser

Ala

265

Ala

val

val

val

eolf-seql
60

Arg

Leu

Lys

Ser

Ala

170

ASp

Thr

Leu

Ser

Pro

250

ASp

Tyr

Gin

Asp

Lys
Thr
Lys
Ala
Ala
155
Ala
val
Leu
Ile
Gly
Ala
ASp
Ala

Ala

Ala
315

I

L]

Ala

val

Asn

Met

140

Pro

Tyr

Glu

Ala

Ala

220

Ala

Ala

Met

Leu

val

300

val

Ala Glu Gly
Page 34

N
——d
m

Ala
Met
val
125
Ala
Glu
Ala
Ala
Phe
205
¢lu
Ala
Ala
Gly
val
285
l.eu

Phe

Arg

Ala

Leu

110

Thr

LYS

Phe

Leu

Ile

190

val

Gly

Ala

Ala

Pro

270

Ala

LysS

Gln

Thr

GlIn

g5

Ala

Leu

Lys

Gly

Ala

175

Cys

Met

Ala

Gly

Ala

255

Ser

f.eu

Ala

Glu

Lys

o2 73]
<om

ser

Ala

Ser

Lys

Ser

160

ser

Lys

Glu

Ala

val

240

Lys

Arg

Ser

Ala

val

320

Leu



Ala
385

Ser

- e

Glu
370

Ala

Asp

Ala

355

Ala

Pro

Glu

]

T e
g

Asp

Ala

ASD

Ala

ASp

Ala

Ala
Ala

val

Asp

Pro

390

Phe

1]

Ala
Met
375

Ser

Gly

Glu
360
Gly

Ala

Met

Pro

Ala

Gly

eolf-seql

I
pu— |
)]

LYys LYS

val Asp

Ala Lys

Gly Leu
410
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<
il

[ J

Glu

teu

380

Glu

Phe

Glu
365

Gin

Glu

335

Pro Glu

Pro Ala

Pro Glu

Ala

Glu
400



