<110> Ubersax, Jeffrey A.
Amyris Biotechnologies, Inc.

11836045

<120> METHOD FOR GENERATING A GENETICALLY
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<130>

<140>
<l41>

<150>
<151

<160>
<170>

<210>
<211
<212>
<213>

<400> 1

tgcactcaaa
aactgcecat
gcatgtctgce
acagacacac
gcgettagec
cgtaacacag
gcatcagaat
ttagtagatc
gtttacaacg
gcacaattaa
tggggtcgga
ctcttitaty
ctrcecctrgt
tgtttcgtga
attataaatc
tcacctacag
ataaaagaaa
aaaacttcac
acctaacatt
atrctacaatt
gctrgcagaac
tgaagagitt
tacgaaggac
cagatcctct
atcattcaat

156

1
3083
DNA

tagtgacaca

agaaaatttt
ttatacctat
atactcccaa
tcgtcactat
taacaacgcc
ctcctactat
acaaaaatta
atatgctgceg
gtttcaagaa
aatcrtccce

MICROBE

11836-0045-228

unknown )
on even date herewith

61/183,031
2009-

06-01

aaccttctta
cctgecatect
aaagggacta
cattttttat
caatcttgat
ccaattagtt
acatcgatga
aatgatttcg
ttttgtgtot
tatgtatcag
cgtttttgat
tatttaaggt
agttcggtat
agtagataca
gaccagtagt
agaaacaaat
agcttttcta
gctgecttag
tattatgaca
tccectagaa
ttggttcata
ctgaatttgyg
tgcacaatgg
tcattatceat
aaccatgata
ataaaatatg
gaattcaatg
tcaaaaccca
tatcaagatc
agcaaccata
tccgataatyg
tacccattag
aattcaaaag
gcttactcct
atatcctaca
cticccicaa

saccharomyces cerevisiae

gttacaggaa
aacacagatc
gaagaaagtt
cctgeggecce
gattcaccgg
ttctatatcg
gatctagagc
tagtgcattt
actcataata
ccccaatacce
ctrgrrccert
aaattaatta
ttrtgctict
aacatcgact
attgttaaag
tcctactggce
ttcctetecc
aagatggtitt
caaccaccga
gttggcattt
cacaaccaat
aaaatattga
caactggtec
ctettttttc
actttcaaaa
aaactaatac
aattcccata
caaatatica
agtttccacc
aaagcactaa
tatatgaggc
aaattgecctt
agtrtagaatt
tcagcagttc
agtttagtaa
aatatatcca

FastsSEQ Tor windows version 4.0

aaggtaaaga
taactcacta
acatgattac
catticcgtce
ggaagaaagg
ggaaacgtga
accctttgat
taaagggadc
gccaatctaa
tetttrctett
gecctgrtgtt
tcrtttgatc
tcagatattt
atcctattac
attaaaagca
acccattact
CaCdaacaaa
cttcctcItt
tcaagaagac
tgaaaagtct
tcatttaatt
ttctcageet
tgaaagagga
taatgatgaa
gagcaacaga
aaatgcacaa
cacacaagac
tgaatcaata
acatactgat
tigtaattac
agatccattt
cgacgttgaa
cctaaaaaag
faatgatcaa
aacctattct
ttcacactca
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228_5t

SEQUENCE LISTING

tacgataaga
ttcgggtaag
ataagcaaaa
ttcgagagaa
aattacagaa
ttgattgcge
ggtttaagtc
gcttatccat
aattaaacaa
actgraattt
taccttgtat
ttaatatttt
aaactaccgt
gatttatttt
taatatacta
ggtgaaaaag
atgcaagcgg
cctittgaac
cgtcctigrt
gacaaaattg
aatcctcaaa
atttccaagg
aaaaagagct
tccgeatcta
aatggagatg
aaagatatca
ttctacccat
aattcaaaaa
aacatacatt
tataataata
atagatgaac
aaatcaccac
ttgaactcca
gattattatg
taattctega
tttetttatt
1

aaagcecttig
gaagtgtcat
aatcggaatt
aggatcaaag
cccccageea
aattttggcet
cggtttaaag
gagtgattgc
caacaacaac
actactaaat
attacttttc
tctcaaaaty
ataccataac
acattatcat
ctgrcattag
gaaaaaaata
atatgcatgg
agcaacaaca
tttcttttog
ccteatctea
tattgttcaa
aaacgaaaac
ctgaaagtac
cgticcactc
atatcgatat
aaatattcca
ataccactaa
acacggattc
cctttaataa
ccagcaataa
ctcaggtgcc
cgccatcact
aactgtcaag
acaaggtcag
aaagtactac
tecattgict

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



cactcaaatt
atgtattcaa
gtcgcgatgg
cataaatctt
gcattcttat
gaagacgaag
aaacgatcaa
aggcaaaaat
gatgaagata
ataagtctgg
gcagcgacat
acaaagacat
acgaccgtaa
gacctggata
ttaaaggaga

tttaacgaat ttacctggat

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

<400> 2
Met GlIn
1
Phe

2

360
PRT
Ala
Phe Leu
Thr

35
Ser

Asp Thr
Ile
50
ser

Thr
Ser Gin
65
Asn

Pro Gin

Asp Ser Gln
Thr
115

Ser

Met Ala

Ser
130
His

sSer
Phe ser
145
Ash

Gly Asp

Thr asn Ala
Phe
195

Ser

Asn Glu

Thr Tyr
210
Thr Asp
225

Asn

Ser

Ile His

Asn Cys Asn

Asn val Tyr

275
Tyr Tyr Tyr
290
Ser

Pro Leu

305

gctaagaatt
tgtctecaage
gaaaggagat
gagagagrtac
tccttttgec
acgacaagtt
gagatgatga
tcgactctec
tctactctga
gtcetgaccec
cttcaagcaa
cagatgaaag
aagctacaga
aagagggaat
aaccctggag

tgtgtattty
tccatgacat
tcgttitaat
atcaccaaat
tacactaaaa
cttgtatggt
agcagacgca
cgtggaagaa
ctecetecagat
tactaggtta
agacgtaatt
actaataaca
gagcgatgga
ctttgatagt
gcaaccggygg

Asp
Phe
20

Thr
Pro
Leu
Ile
Pro
100
Gly
Leu
ser
ASD
Gin
180
Pro
Lys
Tyr
Ser
Tyr
260
Glu
Pro

GIn

Saccharomyces

Met
5

Pro
Asp
Arg
Gin
Leu
85

Ile
Pro
sSer
Phe
Ile
165
Lys
Tyr
Pro
ser
Phe
245
Tyr
Ala
Leu

LYS

gga

cerevisiae

His Gly Lys

Phe Glu Gln

Gln Glu Asp

40

Ser Trp His

55

Asn Leu val

70

Phe Asn Glu

ser Lys Glu

Glu Arg Gly

120

Ser Leu Phe

135

Asn Asn His

150

Asp Ile ser

Asp ITe Lys

Thr Gln Asp
200

Thr asn Ile

215
Glin Tyr GlIn
230
Asn

Asn Arg

Asn Asn Thr
rhe
280

Ala

ASp Pro
ITe
295
Asn

Glu

Leu Ser

310

11836.045,228_SL

catatatata
aataccgtag
cttgaaaaac
tcactttgtt
ttattagcat
tcegactecy
ggtgegteca
actccagcta
gacgatagtg
gatgcaaaac
agcgtageta
gaaggagaag
aatgtaccga
gttggcataa
gccaacttaa

His Ala
10
GIn

Leuy
Glin Glin
25
AFg

Pro Cys

Phe Glu Lys
Gln
75

Leuy

His Thr
Phe
90
Lys

Glu
Thr Thr
105
LYS

Lys Ser

ser Asn Asp
Phe
155

Ile

Asp Asn
Thr
170
Phe

ASp
Ile Gin
185
Phe

Tyr Pro

His Glu Ser
Phe
235

ser

Asp Gln

Tyr
250

Ser Asn Asn

265
Ile

Asp Glu

Phe Asp val

Glu Leu
315

Page

LYS

tattatatat
cgttattagc
cttcgtageg
aaaccgcacc
ttctctaaat
aattagcact
gtaatcctga
ctgecagaga
attctgacct
tactcgattc
cagatgtatc
caaatcaagy
aagcaatgac
cgacaataga
gtgattattt

Ala Leu Glu

Pro Asn Ile

Phe Ser Phe
45

Ser Asp

60

Pro

Lys

Ile His

Asn Leu Glu

Thr Lys Asp
110
Glu Ser
125

Ser

Ser
Glu Ala
140
Gin

Lys Ser

Lys Tyr Glu
Phe
190

Thr

Glu Asn

Thr
205
ASnN

Tyr

Iile
220
Pro

Ser

Pro His

AsSn His LysS
Ala
270

val

Asn Ash

Gln
285
LVS

Pro

Glu
300
Glu

Ser
rPhe Leu

2

aggtatatat
cttatcgtat
aataatgcga
atcgtgcttt
gagcrceagr
accrrcitct
tatagttaaa
tgatcgtict
agaggttatc
ttattctacc
caataccatc
tgtaacggca
tggttctata
tcctgaagta
caattacggt

Asp Gly
15
Tyr Tyr

Gly ser

Ile Ala

Ile
80
Ile

Leu

Asn
95
Cys Thr

Thr Arg

Ser Thr

ASn Arg
160
Thr Asn
175
Glu Phe

Asn Tyr

Lys Ash

Thr Asp
240
Ser Thr
255
ser Asp

Pro Ser

Pro Pro

Lys Lys

320

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3083



11836..045..

228_SL

Leu Asn Ser Lys Leu Ser Arg Tyr Ala Ala Ala Tyr Ser Phe Ser Ser
325

Ser Asn Asp GIn Asp Tyr Tyr Asp Lys val Arg phe GIn G
340 345

Tyr Lys ggg Ser Lys Thr Tyr Ser

<210> 3

<211> 3938
<212> DNA
<213>

<400> 3

ccaatgcccc
atgggagtaa
taaaaatagt
cttaacaagc
taactacact
ctcatggtaa
tacgctattt
Tttceccggt
tatcattaat
acttcggegg
tgtaatcaaa
ataacttctt
aaagaagtta
ccttttcagt
acactccagr
ttatcagaaa
aataaaagaa
acagagttcc
ttcratecct
atcatttggt
acaacatgat
aacaaagaca
ggattatacg
gatacaaatt
atgtatggag
tccttcttty
taatttcttc
ttttgaaaaqg
agatritggt
aagatggtat
tatttgggca
tgctaacgaa
ttctgatttt
tgeccagcaat
ggatcatcta
aagatgggat
aaacaccgtyg
gatttttgca
aacaaaattg
trctcatgcet
aaacgaattc
taccatttca
cctttgtcaa
gacaaatgat
tgacctggaa
agatattgat
taggtcacat
ttcaatgcca
aaagttcgag

actittictc
Caagggaggt
tcaacaaaaa
caaagggaac
ggtaacccag
gtagaaaaag
aaacttggag
tgtccaataa
aaatgtcagce
caaaaagcca
tagatatatt
ctgtctteac
caagatctat
ttgttacccc
cggttaaggt
agttaatcgt
gagtactaag
agtagtggcet
ttgaagactt
tgtgtaactt
ataaggggta
caaggtgtag
agggtcagag
tttgaggtct
caaaacctat
aaatctattc
cacagagatt
gagtacatga
ttggcacgcec
agatcgectg
tttgggtgcg
atcgatcaga
gttaatacaa
ttggtccata
ctttctaget
cctaatgaaa
gcatcccaag
ggtataaatc
cccgcagaaa
atgtgcteac
gttgaagaag
gattctattg
ctaccagatg
attgaaatta
attcctgaaa
gaagacatcg
catagagygtg
gattttactc
cctcatctat

360

Saccharomyces cerevisiae

gaggagttga
gccataagec
aatttgggct
gaaacccaga
atacctattc
aaaactctca
aaataaagat
tttatgttac
cttgtgtett
cagacaagtg
aaggtagcaa
acattcattt
ctttcaaaat
ttctectaaa
ggctgtctag
grtcttaaat
cttaacttaa
cacagttcag
tatcagacayg
tagccaaagce
ctttaatgga
tggctataaa
aaattaagtt
ttattgactc
atcaaatgat
tatcgcagat
taaaacctga
accagattgg
atgttgaaaa
aaatattatt
tggcggtgga
tatggaaaat
accacatcac
aattaaactt
cccaactatc
gggcaacagc
tagacgcaag
cagtggcgac
cagagtctaa
caacattaaa
ataatgatga
atgagactga
aagaagtctt
taaataaaga
aggatgagtt
ttctaccata
ataatgrrrt
caagaaattt
ccaatccaaa

330

aacaagcggg
gggtaaaatt
ccgeecatec
ctctaccatg
tctcagtagce
caaaaatctg
gtattacccy
ggcggctatt
aaatgcaatt
ctggttgcaa
ctcaccggtc
catttttatt
agtttacagt
agttttattt
agaatataaa
atttatigaa
taggrcattt
tgttccacct
atatcagctg
gcaatttcct
tcagcctaaa
gacaatgatg
catactggca
tgaaaattac
gaaacataga
actggcetggg
aaatattctt
atatcaagat
taaaaacccg
aagaagtggt
agttactgta
tttagaagtt
agctccacca
gaaattgcct
cgatttatct
ccaagagctt
aggcaatgtg
caacacaaag
tgatattgat
tcaagaaaaa
tcactcaata
attatcaaaa
agatcattca
tgaagcagac
tcagagaaasa
tgtgaacaac
gggtgatgcec
cttgatacct
ccaacatttt

acaactgcta
tggcgctgtt
agaccaaagc
catttcgaac
tgtttcacca
agtggcacag
ctggtgcectt
tgagrtrrtg
caacagggaa
agaggtaaag
tgtccatttt
ttccaatatc
tacctttact
tttgggtaaa
cctgtattta
aaggaacgty
atggttgaaa
gatgtcgata
atcgaaaaac
ttatcgaaca
aatggtcacc
acaaaactgc
atcccagega
caattacata
aggcgecgag
ttaaaacaca
atcacaccaa
aactatgtca
tatacggcct
tactattcca
ttcagagetc
cttggtacac
cctggtggat
tatgtagaag
gaggttgtca
tgtgaaatgc
actaatacag
cccatatatt
atcagcaaca
Ctaactttgg
cctgatgttg
gaaattcgta
ttatcgaata
aacatggaac
caaccattta
tcaaattaca
tctttaggcg
acattaaaaa
ggaaatgtaa

Page 3

335

Tu Ile ser
350

cgtcatagga
ttccttaatc
aatcttcggc
atcttgtagce
agactccgea
cttttctaaa
aaaatatcct
tggaaatctc
4a9gcglgag
aagtaatgag
cttttcctga
actcaacgag
ttaccctttc
gatataaagg
tttaccagygc
atacagacgt
aacgtagtag
acccgccact
taggtgcagg
tattgggtaa
aaaactatat
atacactcca
atgaccatct
tcgtaatgga
ttttttegat
tccacgaaca
gtacccagta
ttaaactggc
acgtttccac
aacctttgga
tcttceeccgg
ctatcaaacyg
tttgggatga
gttcatcgtt
aaaagtgrtt
cattttttga
aacaagcatt
ttaactcttc
acgatcacga
tagaattttt
gaacagattc
ataatttggc
ttaggeagtt
agctattttt
atgaacatgc
cacatacaga
attcgtitaa
aatcacggga
ccttctaata

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



atttgtcatt
acatatgttc
aatacagtgc
ccctccaata
ggctactgat
tgtteggtta
actgttgtcc
agaattgtta
tcaaaaaacc
gctcactgtyg
cctatatgca
tatggcatcg
ttgttitggt
tggcacgcga
cgagagecga
gatattgata
gtgcacttgt

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

<400> 4
Met val

1
Ser

4
645
PRT

Glu

val pro

Thr Ser
35

cys

Leu
Phe Gly
50
Leu Gly
65

Asn

Lys

Gly His

Lys Thr Met
Ile
115

phe

Arg Gilu
I'le
130
Met

Gin

val Glu

145

Arg Arg Arg

ITe Leu Ala

Asp Leu Lys

195
Glu Lys Glu
230
Leu

Lys Ala

225
Tyr

Thr Ala

Leu Arg Sser
Ala
275

Ile

Cys val
Glu
290
LyS

Asn

Ile Arg

tgactgacga
gcatatatat
tttittgaty
tatttttaty
tttgttaagce
cccggetcag
acaggcaata
ctactgtaty
ctattactge
aggttccttg
aggaaggaga
ttaaaacata
ttttgatgtc
gggaagggaa
catacgagac
tgctagtaaa
ctccatgeaqg

aromyces
Lys Arg
5
Pro

20
ASp

Asp
Arg

val Thr

Gin His
GIn Ashn
85

Met Thr
100
tys Phe

Glu val

Cys Met

Ser
val
Tyr
Leu
Asp
70

TYF
LysS
Ile
Phe

Glu

atcgtrtaggce
tatattacta
gctttaattt
tttgtttttc
aactcatcaa
atcctaactt
ctctgcagaa
tgcgatagtt
atacgaagaa
gagccaatag
gatagtcaaa
ttacccecaa
ggtcgttiga
ataaggttta
taatgtgtcc
aggacgagct
caagatttca

cerevisiae

Arg Gln

Asp Asn

Gln lLeu
40
Ala Lys
55
Ile Arg

Ile Thr

Leu His
Ala
120
ASp

Leuy

Ile
i35

GlIn Asn

150

Phe
165
Leu

vai

Gly
180
Pro Glu

Tyr Met

Asp Phe

Ser
Lys
Asnh
Asn

Gly

Ile Pro

His I1e

Ile Leu
200
Gln Ile
215

Leu Ala

230

val
245
Tyr

Tyr

Gly
260
val Glu

Asp Gln

Ser Asp

Ser
Tyr
val
Ile

rhe

Thr Arg

ser Lys
val
280
Lys

Thr

Trp
295

val Asn

11836_045_

acagttatat
tgcattcacc
aacttattag
ttgaacattt
gaggtcaaaa
cttcrtttgg
aattaaaacg
gataactgca
atcgcaagag
taatacagca
agcattcttt
aatrtcttct
ggceecttge
aaggcactga
gcgtttetaa
caagagcgaa
tatgagtc

ser
10
Pro

Ser Ser

Pro
25
Ile

l.eu

Glu Lys

Ala G1n Phe

Thr Leu
75

Gln

Gly

Thr
90
Leu

LYS
Thr Gin
105
Ile

Pro Ala

Ser Glu Asn
Gin
155

Lys

Leu Tyr

Ser Leu
170
His Glu His
185
Ile

Thy Pro

Gly Tyr Gln
val
235

Arg

Arg His

Trp Tyr
250
Pro Leu
265
Phe

ASp

Arg Ala

Ile Leu Glu
Mis
Page

Thr Asn

228_SL

agttatatac
taaatagcta
acattacttt
tatgatttct
aaagtagaac
tatgtttatt
gcattaatgce
acattatgcce
aaatcrtteg
caatccaagg
cccctagaag
ctaaacgatg
ggaaaatcga
aacaataggc
ggccactttt
aatataagta

Gly ser

Ile Pro
30
Gly ala
45
Leu Ser

Asp Gln

val val

Thr
110
His

Tyr

Asp
125
GIln Leu

Met Lys

Ile Leu

Phe Phe
190
Gin

Asn

Thr
205
Asn

Ser

Asp
220
Glu

Tyr

ASNn LYS

Ser Pro Gilu
Ala
270

Pro

¥le Trp
Phe
285
Leu

Leu

val
300
Ile
4

Gly

Thr Ala

acatagacat
ctgectctatt
gcgrttattc
tgctcttggc
gagatctityg
cgtataagtt
taggacaacc
cggratattc
gtttggaaaa
aaaaatctgg
ttggtgcata
tgcttggect
gatcgccgaa
aagaagtagg
caatgaaacg
aagaattcga

Gin Phe
15
Leu Lys

Gly ser

Asn Ile
Pro Lys
80
Ala 1le
95
Arg val

teu Ile

His

Aryg
160
ser Glin
175
His Arg

Tyr Phe

val Ile

ASh Pro
240
Ile Leu
255
Phe Gly

Gly Ala

Thr Pro

Pro Pro

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3938



305
Pro

Leu
Ser
Trp
Phe
385
Thr
Thr
Glu
His
Glu
465
Pro
Glu
Asp
Asn
Leu
545
Gln
Tyr
Gly
Met
Ser

625
Gly

Gly Gly

Lys Leu
Gln
355
Pro

Ser

Asp
370
Phe Glu

Asn Thr

Asn Thr

Glu
435
Met

Thr

Ala
450
Phe Leu

Asp val

Leu 5Ser

Glu
515
Ile

Glu

Asp
530
Phe Phe

Pro Phe

val Asn

AsSp Asnh
595
Pro Asp
610
Arg Glu

Asn val

<210> 5

<21i>
<212>
<213>

3884
DNA

<400> 5
atattgtttt

Phe
Pro
340
Leu
Asn
Asn
Giu
LVS
420
Sep
Cys
Asn
Gly
LyS
500
val
Giu
Asp
Ash
Asn
580
val
Phe
Lys

Thr

ttccctaget

Trp
325
Tyr
Ser
Glu
Thr
Glin
405
Pro
Asn
Ser
Glu
Thr
485
Glu
Leu
Ile
Leu
Glu
565
Ser
Leu
Thr
Phe

Phe
645

310
Asp

val
ASp
Arg
va'l
390
Ala
ile
Asp
pro
Phe
470
ASD
Ile
Asp
Ile
Glu
550
His
Asn
Gly

Pro

Glu
630

Asp
Glu
Leu
Ala
375
Ala
Leu
TYr
Ile
Thr
455
val
Ser
Arg
His
Asn
535
Ile
Ala
Tyr
AsSp
Arg

615
Pro

Ala
Gly
ser
360
Thr
Ser
Ile
Phe
Asp
440
Leu
Glu
Thr
Asn
Ser
520
Lys
Pro
ASp
Thr
Ala
600
Asn

His

saccharomyces cerevisiae

gtrttcggtt

11836_045_228_sSL

Ser
Ser
345
Glu
Ala
Gin
Phe
Asnh
425
Tle
Asn
Glu
Ile
Asn
505
Leu
ASp
Giu
Ile
His
585
Ser
Phe

Leu

ASnN
330
Ser
val
Gln
val
Ata
410
Ser
Ser
Gln
AsSp
Sar
490
Leu
ser
Glu
Lys
Asp
570
Thr
Leu
Leu

Ser

315
Leu

Leu
val
Glu
Asp
3985
Gly
Ser
Asn
Glu
ASnN
475
Asp
Ala
Asn
Ala
ASp
555
Glu
AsSp
Gly
ITe

Asn
635

tggttatgaa

val
ASD
Lys
Leu
380
Ala
Ile
Thr
Asn
Lys
460
ASD
ser
Leu
Ile
ASp
540
Glu
AsSp
Arg
Asp
Pro

620
Pro

His
His
Lys
365
Cys
Arg
Asnh
Lys
Asp
445
Ley
Asp
Ile
Cys
Arg
525
Asn
Phe
Ile
sSer
ser
605
Thr

Asn

LYS
Leu
350
Cys
Glu
Gly
Pro
Leu
430
His
Thr
His
Asp
Gln
510
Gln
Met
Gln
val
His
580
Phe
Leu

Gln

cgcattgtct

acgtggataa
aagatagtgc
tagtgtggat
gagcatttac
Tcaatgeacc
tttggggaat
caciaggtgt
acgtttatge
tttttttatt
caagtttotyg
gtgtttcatt

gtattataga
tataaaagyt
gcaaccaagce
cgtcggaaga
catgttaatt
tgagtctaat
tcacattatg
tttatccaic
Ccgaadacaag
taatagatag
cctattactg

aacagcactt
cttttgeect
tttattacac
ataatcgttt
cctttgtgec
aaaatcgtcet
tttatgaatg
aagcgecteca
gcacaacaat
cgttatatta
tatatrgrgac

ctteggcecaa
tttttgeeta
tctctttcat
gccatttaac
agatagtatt
ttgccctatce
acattatcca
agctgacata
gaatcratcy
tagaactata
tttacattgt

page

caatatcacgy
ttatgcaage
cctitcogtt
taagcagagc
gtacaaaata
ttggcttggg
tgaatttact
aatcgcactt
ccectgtgaga
aaggtccttg
taciiccgeg
5

320
Leu Asn
335
Leu Ser

Leu Arg

Met Pro

val
400
Ala

Asn

val
415
Pro Ala

ASp Ser

Leu val
Ile
480
Thr

Ser

Glu
495
Leu Pro

teu Thr

Glu Gln

Arg Lys
560
Ley Pro
575
His Arg

Asn Ser

Lys Lys
rPhe
640

gcgaaaagaa
caaattgagc
attgctttac
ggtttcacgg
ttteccatgt
tgtctatece
tteggtetct
gagtacctgg
tgtatctact
Ttitcaatct
aatatacata
gctatttgac

60

120
186
240
300
360
420
480
540
600
660
720



gtrttctget
acacaaaaga
ccagectctcet
ataattgccc
tcattaaaga
agatccagta
ggaagaggat
tttcgacaaa
tccatttgaa
agatttacga
aggttataaa
ggatactttt
attaagagtyg
aatcaatctc
atgtccgttg
tcgaaatatc
taatrtatgaa
gaaagttgcc
ccaacaaaat
ctttcatgag
agggatgttt
accttctaac
ctcacaaaac
Ccttaaatgca
ggcetecatc
tgaggatccg
actgggtgct
aagaggtatg
taatatgaag
agtaggctca
aatagagaag
atgcaaaaca
taactcagca
gccaaggaca
ggatgcagaa
tctaccatct
ttaaataaac
aggacctcca
taaatccget
tttattagtt
ggtgaataat
cagagtatac
ctacataata
atcaatgcaa
argaataatt
tactcgctaa
cgcacattaa
atccgtcaac
taaagattga
aatagaataa
gtggctttta
aacrgttgtyg
gctctcataa

<210> 6

<211> 627
<212> PRT
<213>
<400> 6

1

tcaggtgegg
gtagaaaacg
gacaaagctc
tccattttgt
gaaataacaa
ttacaggatyg
acgcctgtta
aggaaactaa
ttagtgagag
attattccaa
agaaattatt
ttaaagagca
caatatttcg
gtccagcata
gtgcctrtecc
actaaaatga
gaatatggag
cgttatgaaa
aaacacttta
gagaatcccg
gtgtatttygc
tatgcgtcat
agcacaaaaa
agaccttcga
tcgectatca
ttcttcagge
ttgaaaaatc
gaagggtgrt
caaatcgaac
ttagcattca
aaatcaatgg
agctatggta
gaaaattttc
ttttcaagaa
aatgcagata
ggtatattta
taatgatttt
gataacttga
tactatttgt
gccagaagaa
ttgataattt
tagaagttct
ttatcattac
taatgatigg
atcacagcaa
cattttcttt
tatacgatgt
tagtagtcac
aaaaaagtca
tattgtgtaa
atatattttt
taataattrt
agttcgctga

cttggagggc
agatctcaaa

cagaacggtt
gtcacctatt
tattataaaa
atctcgtatc
tccttacgca
aaattgcccc
attattgtcc
gaattgacag
ttaccttagt
gttttgatct
ctatcaaaat
cagcgaaacg
ctttgccaaa
aaaaatacga
tggactcttt
gagttcaatt
gcttgecatgt
gaattcctta
aagaaatgaa
ctcagcgaat
gaaaaatgcc
aaaggcgatc
aatctegtca
caaataaaad
aatgtccaga
tagaaaagga
tgaaaccgge
aaaaaatcaa
aacagaatta
acgaactctc
acttggaaac
tattagaaac
gagtatattc
atagggaaga
aaatcgttaa
ccgaagtttt
tatcagttcc
ctactgatag
tgagattcaa
cticggagat
ttctteccea
tagttgccaa
cgttcaatta
attctataat
atgecatttgg
attagtagtg
tcaaaaataa
aagtatcgat
gaaaacctaa
actcaattct
ctacttcteca

saccharomyces cerevisiae

11836_045_228_sL

aaagtgtcag
tatctcgagyg
gtctrttgtt
taagcaaaaa
agcgcttaaa
caaatatgag
gttgaatgaa
tagatcaaca
agtcgttgag
agggttcgac
atcaacgtit
tctegttgaa
aaaagctaag
cgacaaaggt
acatcaaatc
ttccacttrt
artgttttcc
tgecttcatca
aattttagat
tgatgaactg
aacgcctect
aactgtgaga
atcaatggeg
caaagtggcg
atccacacca
ggrggagact
ttcctetctg
ggatttagtt
acgctetttt
tgaattacct
tctaagacca
cctttcaaat
tgcacttitc
aggttcgttt
gaaaggggtc
attgtttgag
aaaaatatgc
ttcttcagtc
cttcatatct
ttgggaatat
ttgttaatca
cttgaagttc
tcttatattt
acatttaata
tcttcaattc
agcacagtga
cttgacactg
tattatcaca
aggaagctga
accctttitg
tattataacc
tactattgct
cgactcatgt

Met Asn Glu Met Glu Asn Thr Asp Pro val Leu
5

10

Ser Lys Tyr Glu Arg Glu Leu Ser Thr Glu GlIn

Page

aaaatcgocc
cctgtectet
tcgaaaagcec
attgaaagtt
atgaatgaaa
agggaattaa
gatggcacca
ctacagttca
tctcataccg
catattgatg
gaaacggcaa
gactcttcag
aatgacgacg
cctcaatttt
ataagagaag
tatttgcaca
tatccagaag
attagcgtga
gcagtggrag
gcrttaaaaa
cttattatta
acaccgtcga
cagccgttaa
ctaggtgecac
atggaagctt
cttgaacata
aaatatccga
tactcaagta
gaacatgaga
catgaaaatt
gagataggct
atttctttct
ccagctacgg
caaaattatt
aagttgattg
gaagatagtt
gaattcrgtg
Tggegerctce
acatagaata
ttggtgaata
atgttacaat
acaaaaggga
gtcattcatt
cgatcctetg
ggcttcagta
cacttaaacg
ctgtaataag
tggtgtgtaa
aacgcaagga
gaattattgt
tttcacaaca
ttaccaatcc
catc

aggccgtatg
atacaaccgc
aaggtcectt
tactaacctt
tggaaaacac
gcacagaaca
cttcgaatta
aagtgggacc
gaagaacact
aagagtgggt
attgtgattt
tagaaagcag
acgacacgga
gtcctrtcagt
cttcaaatgt
gagaccacgt
attctattca
agaaaccatc
atccagatac
atgyatcaaa
gaggaagatc
gtgtcaattc
atgaaagttg
cgaactctgg
cgaaggaaaa
tccagaacaa
gttcatcttc
grttttctgt
atatrtttcaa
atgatataac
cacgttctga
ctatactacc
aagaggatgt
atcaaaaaat
caagcggtac
tctataagta
gatcgaacac
ccaactgagc
ggttaagtat
atgaagattyg
attatgtata
atcgatattrt
artgattatg
taatatttct
ctgtatgaaa
tcaaacgtgg
gaacatcatc
gaacattacg
ctagtagtgt
atcttcgagg
acgaaatccc
ttgtatttga

Gln Asp Asp Leu Val
15

Glu Glu Asp Thr Pro

6

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3884



val
Asp
val
65

Ser
Arg
Tyr
Thr
Glu
145
Asn
Arg
Ser
Asn
Asp
225
Tyr
Phe
Phe
His
Gly

305
Leu

Lys
ASit
Asn
385
Met
Arg
Asn
Gly
Phe
465
Glu
Asn

Met

Ile
Lys
Gly
His
Gly
Phe
Phe
130
Ser
Asp
Asp
Pro
Ile
210
His
Pro
Ala
Ser
Gly
290
Ser
Tle
Thr
Arg
Ala
370
Ser
Glu
val
Glin
Met
450
Ser
His
Glu
Glu

Leu
35

Arg
Pro
Thr
Phe
Thr
115
Leu
Arg
Asp
Lys
Leu
195
Thr
val
Glu
Ser
Leu
275
Glu
Lys
Ile
val
Lys
355
Arg
Gly
Ala
Glu
Cys
435
Glu
val
Glu
Leu

Gln
515

20
Thr

Lys
Pro
Gly
Asp
100
t.ay
Lys
Leu
Asp
Gly
180
Pro
LyS
Asn
Asp
Ser
260
His
Asn
Gly
Arg
Ar

340
Met
Pro
Ala
Ser
Thr
420
Pro
Gly
Asn
Asn
Pro

500
Asn

Gin
Leuy
Phe
Arg
85

His
val
Ser
Arg
ASpP
165
Pro
Lys
Met
Tyr
Ser
245
Ile
val
Pro
Met

Gly
325

g Thr

Pro
Ser
Ser
Lys
405
Leu
AsSp
Cys
Met
Ile
485
His

Tyr

Leu
Lys
Glu
70

Thr
Ile
Ser
Ser
val
150
thr
Glin
His
LYyS
Glu
230
Ile
Ser
Ile
Gly
Phe
310
Arg
Pro
Ser
Lys
Ile
390
Glu
Glu
Ser
Leu
Lys
470
Phe
Glu

Leu

Asn
Ile
55

Leu
Leu
ASp
Thr
phe
135
Glin
Glu
Phe
GIn
Lys
215
Glu
Gin
val
Leu
Ile
295
val
ser
Ser
Met
Arg
375
Ser
Asn
His
Ser
Glu
455
Gln
Lys
Ash

Arg

Glu
40

Ala
val
Asp
Glu
Phe
120
ASD
Tyr
Ile
Cys
Ile
200
TYr
Tyr
LYys
Lys
Gly
280
Pro
Tyr
Pro
ser
Ala
360
Arg
Pro
Glu
Ile
Leu
440
Lys
Ile
val
Tyr

Pro
520

11836_045_228_5L
>

Asp
Pro
Arg
Leu
Glu
105
Glu
Leu
Phe
Ash
Pro
185
Ile
Asp
Gly
val
LYS
265
Ala
Tyr
l.eu
Ser
val
345
Gin
Ser
Ile
Asp
Gin
425
Lys
Glu
Glu
Gly
Asp
505
Glu

Gly
Arg
ASh
Arg
90

Trp
Thr
ey
Ala
Ley
170
Ser
Arg
Ser
val
Ala
250
Pro
val
ASp
Gin
Asn
330
Ash
Pro
Lys
Lys
Pro
410
Asn
Tyr
ASp
Leu
ser
490
Ite

Ile

Thr
Ser
TYr
75

Ile
val
Ala
val
I'le
155
val
val
Glu
Thr
Asp
235
Arg
Ser
val
Glu
Glu
315
TYF
Ser
L.eu
val
Ser
395
Phe
Lys
Pro
Leu
Lys
475
Leu
Thr
Gly

page

Thr
Thr
60

Cys
ile
Gly
Asn
Glu
140
Lys
Gln
Cys
Ala
Phe
220
Ser
Tyr
Gln
Asp
Leuy
300
Met
Ala
Ser
ASn
Ala
380
Arg
Phe
Leu
Ser
val
460
Pro
Ala
e
Ser

7

ser
45

Leu
Pro
Pro
Tyr
Cys
125
ASp
ITe
His
Pro
Ser
205
Tyr
teu
Glu
Gln
Pro
285
Ala
Lys
Ser
Gln
Glu
365
Leu
Gln
Arg
Gly
Ser
445
Tyr
Ala
Phe
Glu

Arg
525

ASh
GIn
val
Arg
Lys
110
Asp
Ser
Lys
Thr
L.eu
190
Ash
Leu
Leu
Arg
Asn
270
Asp
Leu
Thr
Sar
Asn
350
ser
Gly
Ser
Pro
Ala
430
Ser
ser
Arg
Lys
Lys

510
Ser

Tyr
Phe
val
Ile
95

Arg
L.eu
Ser
Ala
Ala
175
val
val
His
rPhe
val
255
Lys
Thr
LYS
Pro
Gln
335
Ser
Cys
Ala
Thr
ASD
415
Leu
Ser
ser
ser
Lys
495
Lys

Glu

Phe
LYsS
Glu
80

Asp
AsSn
AsSp
val
Lys
160
Lys
Pro
Arg
Arg
Ser

240
Gin

rhe
Asnh
pro
320
Arg
Thr
Leu
Pro
Pro
400
LYS
Lys
Arg
Ser
Phe
480
Tle
Ser

Cys



Thr
530
Leu

LYS Ser
Ile
545
Pro

Pro

Ala Thr

Thr Gly Sser
val
595

Gly

Asp Arg

Ser
610
Lys

Pro

Tyr
625

Tyr

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

<400> 7

aatgcecatt
gtgccaggtt
agacccatga
tttgaggctt
aagaggtact
cttctgggta
cctttcactt
ttaattacca
ttgaacttgt
gaaaactygtt
tcaaaccagc
aagttcttgg
tgattcttta

7
3197
DNA

atgttaaata
actaaaatta
tactttattt
tcacccttaa
gaaaaaatat
tcacttgaac
tcatattaag
rtcaatcgtc
aacattggac
atgcgcaatc
cactacagtg
agtccagtygg
cattatacca
Tatictgaca
ctgtctaatt
taatattgta
gttgagtaca
attcctaaaa
cgatgeggac
cgcttatatt
aaataatgaa
cttagccaag
attaaagaac
gaacgagatt
ataaaaaaty
ctttgataat
ctagaatcga
ggcatatgat

Tyr Gly

Asn Ser

Asn

Ala

Glu
535
Glu

Leu

Asn

550

Glu
565
Gln

Glu

Phe
580
Tyr Ser

Ile pPhe

atgccaataa
tccagattcet
attacttcgt
atgaggcttt
accaatccaa
attatgaggc
tcggaattta
cecccageaaa
tcgagagtca
gtgtratctt
aatggttaaa
aagagaagtt
tattfattta
tatttatttt
aaattataaa
agtgattata
gattttacga
aaaacaaggc
tccaatggtc
catttcctgt
Tttcaaaaca
ttcecctttga
cttttaaact
agagatatct
ctggacgtta
gctcaaaagg
tgtgaaaatg
ccatttttecc
atagtggaaa
aataccatge
aaactagaac
ccctatggga
tgcacgatgg
gtgcataaca
aatttgatag
gtcatcatag
gatgcceagaa
tttttcaaga
gaatactagt
accagggrit
tttacaatga

Asp
Asn
Lys

Asn

val Pro

Tyr Tyr
val
600
Glu

Gly

ATy
615

Saccharomyces cerevisiae

agacttgecg
acaatctctra
ggacgcattt
acaaattgtt
acctttaatc
cttgattaaa
tgataagccc
actaacagag
tatcaatgac
taacaacagy
gggttgctat
tcctcatgac
trttctcict
aagaagccegt
aggaataacg
tccaactaaa
tttactaagt
aggaattggt
actccaacgg
cattggcggce
aaaaaaaaaa
atggcccgea
tattgaaagt
tctactccaa
tacgctttaa
gtttagttia
aaccaaagat
aagatgatgce
aagaagctgt
tcattacagg
aatattgctc
ttagcatage
caaactataa
aatccattca
catctctgac
aatgtcagceg
tttttgaata
attgaaaacyg
cCaaaaaaaa
catcggccac
ticgatggtg

11836_045_228_SL

Ser iLey Ser
Leu
555
Phe

Phe His
Thr
570
LysS

Arg

Gin
585
Lys

Met

teuy Tle

Glu Leu Phe

ctacatacgg
cctgctacag
tatgctacce
cctgtaaatt
gaacatcacg
tgcattaact
tcagatctaa
agatttttgt
ttcaacaatc
agaattitgc
ttcgattctyg
aaataacttc
gtgtagtgac
cagtttectt
taaaagaaayg
tatcattcaa
tcaccttctc
caaagcactc
aactccctgt
taattcatta
aggcgataca
tctatgcact
cgrratggaa
cgtggaattg
tttcaagctc
ticgecttic
gcaaaagcaa
ggtcatcaag
cttcaccaaa
taagggattt
caaattgata
CcCctaaattat
aggaattcgt
attattgagt
tgccaacage
ggaaattitt
caaatgaata
gttacattta
atacaatttc
aacgatgtgt
aatgagttat

Asn Ile Ser

540
GTu

Thr Ala

ser Arg Ile
Glu
590

Gly

Asp Ala

Ala Ser
605
Glu Glu

620

Asp

atttaccatt
aaggggaaga
gtaatgttag
atatatatga
acattaacga
actctecace
ataataatct
ttaagtcttt
aatttagatt
atgctaactc
atactttcaa
atrttttcag
aattttttet
ttgtttcatt
tctactacec
ataacctcac
atggctttgg
actcctaaaa
tcaaacgcag
gagcaacatc
agcagtcctg
catcagttca
aaattaccgc
tttcaaagac
tctccaagaa
cccattgata
acaattttcc
ttagggacaa
ttagtaaata
ccagattrct
tcggactgrt
actcactcga
attacgcaag
ttgaatcagc
tgggatatty
ttccaaaaga
agaatgggag
aatattatat
aaaaaaataa
actaaccact
aagccatgta

Page 8

Phe Ser

Phe
560
Glu

Leu

l.eu
575
Asn Ala

Thr Leu

Ser pPhe

tttagaaaat
tcecaatact
agaatcggat
aaacggcgat
ggacaatact
ataccaagca
ggacttgaat
cattaggggg
gcagttgccc
tttaacaagc
gagtaaatta
catagttatg
ttaatgtttc
gaaatcaata
aaggaaaatc
atatrtgrtct
agggatigeg
gacggtccat
atgttttggc
aacagcctat
acattcacac
agttgaaaag
taggtaaaaa
aagcaaacgt
aatccttaaa
tttatgacaa
ctggtaagec
caagtatgtg
attatcacaa
tgacaaggtt
ctatatttac
atgaacgcaa
ttttggcaca
gcgactactc
caacttcacc
aagctgaaat
ctgttgcttt
aaattgaaat
atgeccatcic
atactaagat
aggatcacta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



11836_045_228_5SL
gtcttittte ttaagtaact ttttcgcttg tgatatctig aaataccatt aaacatagat 2520
aagctattga aatgtgaaga aaattcaaaa aaaaaaggga acagagtcat ctrttgggta 2580
gaaactaagc ttcaatggat gaatgittac ccaattcatg tctactaggt gttcacctcg 2640
tcatttcaac gcattcggygg ccacaaatag tttatcacta cccaccctcce aatacageat 2700
ttctaacaaa Taatccaacg aagcatcagc acctctatgg aaaccatgcea aatctaaata 2760
aaaacacaag tacaaataaa gaagaaaaac tctttaatic tggctctacg aaaacagett 2820
ctcaaattgc tctaaacgag tcagcgaaaa gttacaatrac cgctattacg ccatcaatga 2880
caaatactaa tactaataat gtgacattac ctccaactag atcgcatgct aatactgtag 2940
gatcacaaag ttcaattcct geggctacta atggtgtagg ttatagaaaa accgatatcg 3000
aagatacttc tcggactttt caataccaag aaactgaatc tgaaacgtca tcatcgggat 3060
taagtgacag cgaattgtcc acagactact tagacatttc tagecgattcg ttttctatatr 3120
cttcttectt atcgtcatct tetttatctt cttctcccte aagttcatce tcatcttcce 3180
¢tccgcaaga tggetta 3197

<210> 8

<211> 398

<212> PRT

<213> Saccharomyces cerevisiae

<400> 8
met Ala Leu Glu Gly Leu Arg Lys Lys Tyr Lys Thr arg GlIn Egu l.eu
1 5 10
val Lys Ala Sgu Thr Pro Lys Arg ggg Ser Ile His Leu ggn Ser Asn
Gly His Ser Asn Gly Thr Pro i%s ser Asn Ala Asp val teu Ala His
35 45
Ile Lys His Phe Leu Ser Leu Ala Ala Asn Ser teu Glu Gin His Glin
50 55 60
GIn Pro Ile Ser ITe val Phe Gln Asn Lys Lys Lys Lys Gly Asp Thr
65 70 75 80
ser Ser Pro Asp Ite His Thr Thr Leu ggp Phe Pro Leu Asn Gly Pro
85 95
His Leu Cys Thr His GIn Phe Lys Leu Lys Arg Cys Ala Ile Leu Leu
100 105 110
Asn Leu Leu Lys val val Met Glu Lys Leu Pro Leu Gly Lys Asn Thr
115 120 125
Thr val Arg Asp Ile Phe Tyr Ser Asn val Glu Leu Phe GIn Arg Gln
130 135 140
ala asn val val GIn Trp Leu Asp val Ile Arg Phe Asn Phe Lys Leu
145 150 155 160
Ser Pro Arg Lys Ser Leu Asn Ile I'le Pro Ala Gln Lys Gly Leu val
165 170 175
Tyr Ser Pro Phe Pro Ile Asp Ile Tyr Asp Asn Ile teu Thr Cys Glu
180 185 190
Asn Glu Pro Lys Met GIn Lys Gin Thr Ile Phe Pro Gly Lys Pro Cys
195 200 205
teuy Ile Pro Phe Phe GIn Asp Asp Ala val Ile Lys Leu Gly Thr Thr
210 215 220
Ser Met Cys Asn Ile val ITe val Glu Lys Glu Ala val Phe Thr Lys
225 230 235 240
Lteu val Asn Ash Tyr His Lys Leu Ser Thr Asn Thr Met Leu Ile Thr
245 250 255
Gly Lys Gly Phe Pro Asp Phe Leu Thr Arg Leu Phe Leu Lys Lys Leu
260 265 270
Glu GIn Tyr Cys Ser Lys Leu Ile Ser Asp Cys Ser Ile Phe Thr Asp
275 280 285
Ala Asp Pro Tyr Gly Ile Ser Ile Ala Leu Asn Tyr Thr His Ser Asn
290 295 300
Glu Arg Asn Ala Tyr Ile Cys Thr Met Ala Asn Tyr Lys Gly Ile Arg
305 310 315 320
Tle Thr GIn val Leu Ala GIn Asn Asn Glu val His Asn Lys Ser Ile
325 330 335
GIn Leu Leu Ser Leu Asn GIn Arg Asp Tyr Ser Leu Ala Lys Asn Leu
Page 9



340

11836_045_
345

ITe Ala Ser Leu Thr Ala Asn Ser Trp Asp Ile

355

360

Lys Asn val 1le 1le Glu Cys Gin Arg Glu Ile
375

370
385

<210> 9

<211> 3194
<212> DNA
<213>

<400> 9

aaaaagccgt
cctacatgta
aaggtctaga
atticgcget
cgaaggtgac
tgcatgcgga
tgatgeggot
aattctgtag
atctcrtcat
agagaagtat
agtttttatyg
tacacaaaat
aattgtaaag
gegegtattt
ccaggtteat
tttgctoget
tagatttrtc
tgctagcaaa
aaatcatcge
acccttcagg
taaatccttg
cactaagact
tactatttcg
cttgggagaa
ctatccacag
ggatgaaata
aacgacaagc
tcaacaacta
taaaattcaa
ccrgertgea
ccagatctac
ccaagatrct
aggggtggaa
agaagataac
tggtgacttg
aatgtitgac
tagattggag
ataaatatat
aaaaaaaaay
ttcggagttg
aggttrgitr
ggttaactga
ccgetgtegt
taagttataa
aagttcaatc
atgccacact
ttctgcoctt
gacaagaatg

ttgcggaaag
ttatgccgcyg
tttgctaaga
tgotgtoctt
gtagcaatcc
ttggttgtca
aaggggtgte
acactctctt
trtttcagey
tcttgtrtgta
caaatgcagg
tacttggcaa
gatcaagatt
accaccggea
tttgcataag
ttagctactg
cgtttgtgaa
tcgeatcaca
tatgtactta
atggacaatt
aggaataaaa
agtgatgata
ttagaagagy
acagatagcg
tggagaaaag
gttgatagac
agaacactty
agttgtcaga
tctaacgtag
ttaaaatcac
aatttgaagt
gacaaaaatt
agacagcgta
Caaatggaaa
aaaattatgg
atcgagaaca
aaagtgatcy
tgaataaata
agrgaggggg
tcagacaaag
ttcccagttg
aaaatcaaca
gggactatat
ttcatataat
ttgttgggaa
attcctatag
gcecttitata
tatctcaagc

Ala Glu Met Asn Glu Ite Asp Ala Arg Ile Phe
390

saccharomyces cerevisiae

caatgttttg
ttgettgtyc
cgatgaggcg
tcgcatettt
aaaaaaggga
caattcgeag
tgttatgcag
ggggtaataa
crrgtaagga
tcrctttggt
gaacagagta
acacgttggt
gtgtcatgct
aaaggccatt
attcaccaca
ataaaccttc
tagccatttt
grcgecacca
tttccaatat
gttcaggaag
tccacaaaca
aatgegtctc
trtttccaaa
ttattcacag
ttgaaagtca
tcaggtccga
aaaaagctat
gcaaccaact
ccgaccgaaa
€Caacccett
taaagcatcg
tagccataaa
ttcttagaga
tcgacttgta
ctcacgettt
atgtacagca
ggaaaagatg
gtttctaaaa
acattagtac
ctttctcttt
ttacgtattt
tgattttgty
tttttacagt
ttcatrtgtc
aaaggaaaac
aattgtcttyg
ttaagcgtca
gtccgtatat

395

cccattcaga
aggtacggag
gagcccgaaa
tcgtgtggty
agtctaggcg
acatattgge
gaacaggaag
ggttaaaagc
attaatccce
tcggagtatt
cccggttaag
tgggaaaagc
aatgtgcegce
gtgtcacata
gtacggaaaa
tctgttaaca
tagatatata
taatcagcac
tacaggatcc
cagaagacgt
acttcaccca
ttatgaggtg
gtccaacagg
agatttggga
atataactta
gattagaagc
agaggctcga
caccaagatc
gattgacgaa
caggaagaaa
tcacttacag
tctaagttct
tgcccagaag
cggaaaccta
tggcagagag
ggcagataat
gtgatctgtt
aggcatacgc
tgaaggtctc
cccataaata
grttcccgtt
aaaagtaaaa
accaagtcta
aaaaaagatt
attatgaagg
attgggtgcet
caacgccctt
gtttaagttg

228.5L

350

Ala Thr Ser Pro Leu

365

Phe Phe Gln Lys Lys

380

Glu Tyr Lys

aacaatatct
tccctgeacg
caaacaagcc
aatgcacctg
ctttcaaccyg
aatgtttect
gtaaaaatta
cattgttgaa
aggaaggtgc
tccttctttc
gctgttagtc
tttatacttg
tgtgtaacaa
aaaaaaaact
tacgataagt
ctattatttt
atggggttca
cataagaacc
catgaaacaa
gataggctac
aactgtcggt
cccgaaaggg
tgccaaatac
aattttgcaa
gagaatgtcc
actaaattaa
tgtactggaa
gagagcaatt
cttgcccatg
agggagagag
Caagaaacta
gaatatggac
tatcagtttyg
gaacaaataa
tttgaagcac
gctttacagy
atacacacaa
agatattctt
aattctictt
aagtgcattc
ccattcatga
gagggtaaga
cttgcttetce
ttagttacaa
gtttccggta
tatgctgcggy
accaagatcg
aaaaggatat

Page 10

ttgctgtatc
atttttcaac
aaaaaccgga
gtgcacgcetg
ccccececaceg
ccectectgt
aatgggeett
gracggaatc
cgatgtaaty
TTttctitgt
agccgcactc
gcggtgtagt
cctttttgaa
ccecgecaaag
taaccagtaa
trrattactt
gaaaaatact
tgaagtigca
aatatttatc
atgtgaaget
tcgatgacgc
atggccttgce
ctgaagaaaa
atgagaatga
agcetgagga
aatctgtaaa
agagagttct
gtgacatgcet
aaaatagaag
aaaagcgaga
Tgaaaagagc
ggtatggcca
aagccgatga
aagcggtgag
aaaacactag
ccaagcgata
aatatcgtgr
gcgaaagaga
tgtatitict
daacatcggc
tcttaaactg
aagatagata
ataaagttga
aacgatatca
atcactgegrt
adaaattata
agcggattaa
ttagtaagaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1149
1200
1260
1320
1380
1440
1500
1560
1620
1680
17490
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880



taatictacc
aacatgttct
ctttttteca
ctatceegec
ttcegeattt
cctecttete

<210>

<211> 39

<212>
<213>

<400> 10

Met
1

His
Leu
Phe
val
65

Asn
Ser
Glu
Gly
Glu
145
Glu
Glu
Leu
Gin
Asp
225
Leu
rPhe
Lys
Asp
Tyr
305
Tyr
Tyr
Met
Phe

Lys
385

Gly
Asn
I'le
Arg
50

Lys
Cys
Tyr
val
Glu
130
Asn
ASD
Ile
Glu
(=13
210
Met
Ala
Arg
Leu
Ser
290
Gly
Gln
Gly
Ala
Asp
370
Arg

10

7

PRT
saccharomyces

Phe
Gln
Ser
35

Met
Ley
Arg
Glu
Phe
115
Thr
ASp
val
Arg
Lys
195
Ser
Leu
His
Lys
Lys
275
ASp
Gln
Phe
Ash
His
355
Ile

Tyr

Arg
His
20

Asn
Asp
LyS
Phe
val
100
Pro
Asp
Tyr
Gln
ser
180
ala
Cys
Lys
Glu
Lys
260
His
LysS
Gly
Glu
Leu
340
Ala
Glu

Arg

ctacaaacga
gaaaattgga
caagcccage
acggttgata
tttcggagta
ttac

LYyS
>

His
ITe
ASn
ser
Asp
85

Pro
Lys
Ser
Pro
Pro
165
Thr
Ile
Gin
Ile
Asn
245
Arg
Arg
Asn
val
Ala
325
Glu
Phe
AsSn

Leu

tattagtaaa
agcatcacat
cctageccga
taacgaaact
gttcattgec

cerevisiae

Ile
Lys
Thr
Cys
ey
70

Asp
Glu
Ser
val
GIn
150
Glu
Lys
Glu
Ser
Gin
230
Arg
Glu
His
Leu
Glu
310
Asp
GIn
Gly
Asn

Glu
390

Leu

Asn

Gly
Sep
55

Arg
Ala
Arg
AsSn
ite
135
Trp
Glu
Leu
Ala
Asn
215
ser
ser
Arg
Leu
Ala
295
Arg
Glu
Ile
Arg
val

375
Lys

Ala
Leu
Ser
40

Gly
Asnh
Thr
ASD
Arg
120
His
Arg
AsSp
Lys
Arg
200
GIn
Asn
Leu
Glu
Gin
280
Ile
Gin
Glu
Lys
Glu
360
Glin

val

11836_045_228_sL
aaaaaaaatc
cgtatgctac
tcatcctatt
ctttactgct
gcatacatac

Ser
Lys
25

His
Ser
Lys
Lys
Gly
105
Cys
Arg
LYS
Glu
sSer
185
Cys
Leu
val
Leu
LYS
265
Gin
Ash
Arg
AsSp
Ala
345
Phe
Gln

Ile

LyS
10

Leu
Glu
Arg
Ile
Thr
90

Leu
Gin
AsSp
val
Ile
170
va'l
Thr
Thr
Ala
Ala
250
Arg
Glu
Leu
Ile
Asn
330
val
Glu
Ala

Gly

ser
Gin
Thr
Arg
His
75

Ser
Ala
Itle
Leu
Glu
155
val
Lys
Gly
LYS
Asp
235
Leu
AsSp
Thr
Ser
Leu
315
Gin
Ser
Ala
Asp

LYS
395

aataatagag
tagagaaaat
aattgtcaga
ttgggtcaaa
cgcaacttgg

His
Asn
Lys
Arg
60

Lys
Asp
Thr
Pro
Gly
140
ser
ASp
Thr
Lys
Ile
220
Arg
LYS
Gln
Met
Ser
300
Arg
Met
Gly
GIn
AsSn

380
Arg

page 11

His
His
Tyr
45

Asp
Gin
ASp
Ile
Glu
125
Asn
GlIn
Arg
Thr
Arg
205
Glu
Lys
ser
Ile
Lys
285
Glu
Asp
Glu
Asp
Asn
365
Ala

Trp

Ser
Arg
30

Leu
Arg
Leu
Lys
Ser
110
Glu
Phe
TYr
Leu
Ser
190
val
ser
Ile
Pro
Tyr
270
Arg
Tyr
Ala
Ile
Leu
350
Thr

Leu

ttattgtaca
ttttactatc
ccaccgaatg
tatgecctctt
acgaggatgt

Arg
15

Tyr
Sar
Leu
His
Cys
95

Leu
Asn
Ala
Asn
Arg
175
Arg
Ley
AsSn
Asp
Asn
255
Asn
Ala
Gly
Gin
ASp
335
Lys
Arg

Gin

His
val
Pro
His
Pro
val
Glu
Leu
Asn
lL.eu
160
sSer
Thr
Gln
Cys
Glu
240
Pro
Leu
Gln
Arg
Lys
320
Leu
Ile

Met

2940
3000
3060
3120
3180
3194



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

11
3875
DNA

<400> 11

ttatttcaag
ccaataactc
cacaaagttc
cagattttgt
gaggtgtcat
atattcagct
tcgatggetc
acatggcatt
aagtcacagc
taaagctgca
tgtaccacaa
aaatagttaa
caatgectet
atttttcgge
cgattagtac
gaaggaaggt
aagttttaca
tcacagatat
ggttgaccgt
aaatgggttt
atcatccect
aacaaatgag
tggaagrgca
tagaaagaat
gaccacaagt
aagttgcgcc
ttattatatc
tgctaaacga
tgatttrtat
gggrtgcrcc
atacttaagt
ttitattgtt
ttccagcaac
aatatgttgc
aaatggcaat
taaaagacaa
agctcaggca
tctggtatag
ttctctgaat
atgggatatt
tgtgaaggcc
caaagacaga
cacctcggga
ttttggattc
atcaaaacta
tccaagticc
gtggaacgat
tattatagaa
aaaaaggata
atatataaaa
tatgagtttg
gcacctattt
gggtcctgga
aaaaaaatat
ccaggtacac

catttttggrt
tgctcacatc
catgctcgct
ctctattacce
ctctaacact
cccagatggt
tcattccaaa
aggattttat
aagcctgaga
gaaaaaatasa
ctaacgataa
tttagatttt
atgtcacctt
gtctgccttg
tcaaagaaca
caaattttct
aaactttgga
aactccaaaa
ttcatteccaa
gacataagtt
gaattcttta
tttrccatgt
agagcttcaa
attgcacatt
gctgaaattc
gaaataagat
gctaattcta
gtaaagtcac
tcgaacttaa
gtatacatcr
Gaaaagaggg
ggtacaaaat
acaaacgaaa
ctagaatggt
gtgagccrct
aaactcgaag
cagcaagtct
cgcttatttt
gaacatgcaa
tcecgacttyyg
attgecctttt
tgtattaagt
caggtgacgt
ggtgatacca
ctcgaagtta
atggcaattt
aaggaggaaa
tatatggagy
ttcattgeac
ctatacatac
aatgaggcga
agttggctga
aaattaagat
agagacagag
cgageecagt

Saccharomyces cerevisiae

gttgttggtg
ggccttttga
tctcaaattce
acttttaaca
gttttcagty
accacggtag
ttgggcaata
gcattatctc
taagttaagc
acatgacttt
cagtaagaagg
tatactggra
caatagaagt
ttccattttt
cittaatcct
tecctccaacy
tcagaaaaaa
gctctaacaa
aatcagtttc
actcagaact
acgaactgcg
caagtatctc
gaaacgatta
ctcttggttt
tggaaaagaa
caacctttga
acgcaagatc
atattccata
tttcttggtc
ggtctgagaa
atttagtgac
ttggeecgtat
aggaaccagt
tcaaaccagy
ttgaaataaa
atgaaaattrt
gtggtacgtt
ttcattatga
acctygettge
ataaacctrat
greottggic
tttggcatac
ctttgatatg
agaatccigt
ggtcgccecaa
gcgttgecac
taattaatga
gtatcgaaac
gcacaaacca
gtatacataa
cgtgccatat
tttgtgacgt
aataaaacga
adaaaccaga
cacatcgaac

11836 _045_

cgggtatatt
tattacctgg
agttagacaa
cattrttgcaa
ctgctgetat
acaatctggt
taatttctga
tcattttige
acgatttaga
tagtaattgg
gtaatccgag
tgataaacga
ttceettitt
aaggcgccaa
tggaaacaaa
ataataatac
agaaaaaaat
aaatatcaat
gagaaatgct
ttgcgagaaa
aaacaccggg
tagctcttct
ttcaaaatta
tcaattgecc
taaagceatc
ctttagtaca
agcttececa
ccgtgtattg
aagaaccaca
agaaggageg
atgcgtctca
tcttetttat
atttgttttc
tgaaatttgc
gagrttgcat
aataggatig
attaagagct
aaaatactaa
agrcggeggo
taaaaagtit
gaagtcttig
atcgacaggc
gtcgttgaga
attaataaca
ccetttyegt
taacgatgaa
aattcaagag
aacacataac
aatacttcaa
aaaaataata
taaacaatta
ttttaattce
aatgaaaccc
atacaaagag
trataatgga

228_SL

aaccctattg
cgttgetttc
gaagagccca
aaatctaggt
caagaaatta
aatctatagg
atctctcact
tgtttttget
aggtggcyag
ctgtttagct
acagtatgag
cgttcatata
atttcgactt
aaataaaata
aaaataaaaa
ttgcttatat
atggctactc
tcgageggaa
tataagtcta
tctectteac
cattacgaat
gagagtcaag
actaaagagce
gaccgtgtct
aaaaattgct
ctectegeccy
caaagacaaa
gatgcacctt
aacaacgttt
gtatctatat
trctgtectt
gatcaaaaag
caaactgaat
aaattttatg
ttccccataa
aaacttcatt
tatgctttca
Caaatatttt
aatgataatt
grtcttccac
Ttggctacgy
acattgttgg
cataaacaga
ctatactcat
gtactgagcg
acgataagat
agtgggattt
aaaagaataa
atagcaaact
gggaaaaaaa
tattttaaca
gatcggectg
agcaacgtta
ctgtttaagt
tgcaaagaaa

page 12

aacaataatg
ggtggrirgg
acttttcgat
caagcactgg
accaaggcta
cagaccaatt
gacgtctitt
tcaaataaga
cctcaaagtyg
tgctgaattyg
tacagctatt
gcaagagcgt
ttgtttttgt
aaatgatgaa
atcaaaagtt
aactctttta
cccatttata
attctacaga
ttccaatgtt
ctgagcgget
caatcagtac
ttaccagaag
aaaaggacca
ttacgtttga
ttggaccagg
atgttgcccg
tccaaagacc
gcctgagaaa
tggtgggact
tggaccatca
acaatactta
aattttttca
ccttcaaagg
ttggagagga
aaaactggag
ccacttatca
cataccctrtt
ctacaggtat
cttgtagctt
ataaagcggc
gtggtggaag
atgagatttg
ttgttgctac
atccaaaatt
cagtaatctc
tttatgaact
atggatctaa
ggtaatataa
aacagtaaga
adaggaaacca
cttccgeact
aaacagcgaa
gatgatgctc
ggtcaatatc
aatactggto

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



aagccaataa
cgagaaactt
trctictaat
aatttataga
ctcaatggga
attattgtat
atttacttgg
atgccttagg
acttatttta
taacattacc

<210> 12

<211> 593
<21iZ2> PRT
<213>

<400> 12

Met Ala Thr
1

Lys Asn Ile
Pro Ser
35

AsSp

Lys

Phe
50
Arg

Gly

Glu
65
His

Leu

Tyr Glu

Ser ser ser
Asn
115

Ile

ser Arg
Asn
130
Phe

Lys
Thr Glu
145
LysS

Asn Cys

Asp Phe Ser
Ala
195

val

Ser Asn

Lys Arg

210
Arg

l-eu Asn

225

Asn Asn val

Lys Giu Gly

Arg Asp Leu
275
val Gly
290

Phe

Ile
phe His
305
GIn

Thr Giu

Gly Glu Ile
Glu

355

Leu Phe

tgatgtattg
aacacaagaa
atattttgtc
tgaaaagttt
ccctaaaata
aaagcccata
agggattatc
titttggecec
caccgatgtg
gtttggecce

gaagaggaag
gtcattaccy
Ttaactrtec
cacgttggcec
acaacceeec
ttcaagtcgt
grtttcceca
gtttcattaa
tggtctacaa
gtgaagagta

11836..045..228_51

cagcgattca
gtatcttctg
gttacatgac
aaactttgac
ctggaatcta
ggagcacact
ttttagtact
tgagcttcce
ttctgatatt
tatgg

Pro
Asn
20

val
Ile
Ser
Ser
sSer
100
AsSp
Ala
Thr
Phe
Thr
180
Arg
Lys
Asp
Leu
Ala
260
val
thr
ser
Ser
Cys

340
Ile

Saccharomyces

His
5

Ser
Ser
Ser
Ser
Ile
85

Glu
Tyr
His
Thr
Gly
165
Leu
Ser
Ser
Phe
val
245
val
Thr
LyS
Ser
Phe
325
Lys

Lys

cerevisiae

Leu Tyr His

Ser Gly Asn
ala
40

Glu

Arg Asn
Ser
55

Glu

Tyr
Pro Phe
70
sSer

Thr Thr

ser Glin val

Ser Ley
120

Gly

Lys

Leu
135
Ala

Ser

ser Glu

150

Pro Gly Ser

Ser Pro Asp

Ala Sser Pro
200
Ile Pro
215

Ser

His
Tyr Asn
230
Gly

Ltey Gly

Ser Ile Leu

val Ser
280

Arg

Cys
rhe Gly
295
Asn Thr
310

Lys

AsSn

Gly 1le

Phe Tyr val
His
360

Ser Leu

Arg Tyr Asn
10
Thr

ser Glu

25
Tyr

Lys Ser

Leu Cys Glu
Glu
75

Phe

Phe Asn

Glu
a0
Arg

ASn

Thr
105
Thr

Ser

Lys Glu

Phe GIn Leu
Glu
155

Glu

Ile Leu

Ata
170
Ala

Cys

val
185
Gln

Arg

Arg Gin

Tyr Arg val

Leu Ile Ser

235
Ser val
250

His

Cys
Asp Gln
265
Phe

Cys Pro

Ile Leu Leu
Glu
315

Leu

Glu Lys

Cys Cys
330
Gly Glu Glu
345
Phe

Pro Ile

gttgattgca
taatgtagta
tacaaatatt
ctatttaaaa
tattttgggt
aaccatacta
caggccaata
attgatgaca
gcaatcacte

Ser Lys Ser

val Asp Arg

Ile Pro Met

45
LyS Ser Pro
60
Leu

Arg Asn

Ser Met Ser
Ala
110

ASp

Gly ser

Gln Lys
125
Pro Asp
140

Lys

Arg

ASh Lys

Ile Arg Ser
Ile
190

Arg

Tyr Tyr
Gin
205
Asp

Ile
Leu Ala
220
Trp

Ser Arg

Tyr Ilte Trp
Ser
270

Thr

Tyr Leu

Asn
285
ASD

Tyr

Tyr Gln
300
Pro

val Phe

Glu Trp Phe
Asn
350

Trp

Asn Gly

Asn
365

Lys

Page 13

ccaggtatag
atatatcctc
gtaccttatg
ggtaaatgga
ttaattaatt
agattagtta
Ttcctittia
acttattart
agctgegtgt

Ser Asn

Phe Ile

lL.eu Asn

Ser Pro

Thr Gly

ser Ile
95
Arg Ala

His Arg

val Phe
Iie
160
Phe

Ala

Thr
175
Ala Asn

Pro Ala

Pro Cys
Thr
240
Glu

Thr

Ser
255
Glu Lys

Tyr phe

Lys Glu
Phe
320
Pro

val

LYsS
335
val ser

ser Lys

3360
3420
3480
3540
3600
3660
3720
3780
3840
3875



Gln
370
Tyr

Arg Lys

Thr Gin
385
His

Ala Asn

Trp Asp Ile
Ala
435

Ala

His Lys
l.eu
450
Thr

Leu
His Ser
465
va'l

Thr Sser

Phe Gly Phe
Lys
515

Leu

TYr Pro
val
530
Thr

Arg

Ala
545
Glu

Asnh

Glu Ile

Ile Ile Glu

Arg

<210>
<2il>
<21iZ2>
<213>

i3
2727
DNA

<400> 13

caaaaaatygt
agatattgcg
aatcgttcgt
atgcacttga
atcaaaacct
aagtctacca
caaacgtaat
atcacataca
atcctitget
acaataagct
taaataactt
taatatggct
tttatcacat
ctcatgeaag
tttttatgaa
tecotrtttacy
ataaagctaa
aaacgataga
caaataccgc
aagattactt
acaataaagt
gcatagtgtc
cattaccaag
atgatttaat
ctaaagaacc

Leu Glu

Ala Gln

Leu
405
Asp

Leu

Ser
420
Ala val

Thr Gly

Thr Gly

Ile
485
ASp

Leu

Gly
500
Leu Ser

ser Ala

Asp Glu

ITe Asn
565
TYyr Met
580

atacaaactc
atgccgtgat
tatccgaage
tatacgcage
tcacatacat
cggcgaaagt
tccgtagttt
tatacccaac
tataattctt
atctatgtga
gtagtcggat
gactcaaaac
ttttacaata
atcaaacaaa
gattcaaaag
cgaccgaaaa
cgtgaactga
gccattcagg
cattactaac
ggtgtcacaa
gacaaaaaca
taaaaccttc
caatattgat
agaactagag
tgaaaatgaa

ASD
Ala
390
Ala
Leu
LYS
Gly
Thr
470
Trp
Thr
Lys
val
Thr
550
Glu

Glu

11836_045_228_5L

Glu
375
Gln

Ash Leu Tle Gly

Gln val Cys Gly

395
val Gly Gly Asn Asp
410
Pro Ile

425

Ala

Asp Lys Lys

Ile Phe
440
Ser

Ala Cys
Gly
455
Leu

Lys Asp Arg
Ile
475

LYS

Leu Asp Glu
His
490
val

ser Leu Arg
Pro
505

Glu

LYS Asn Leu

Leu Ley val
520

Ser

Arg

Ile
535
Ile

Pro Ser Ser

Phe GTu
555

Gly

Arg Tyr

ITe gin Glu Ser

570
Thr

Glu Thr

585

Gly Iie

saccharomyces cerevisiae

ttaggattgg
aattcaaaag
tggccaatty
ttaaagcaag
tggtagtaat
tgatttttta
tcccaattat
accrgttata
gttatcatcc
getgegtacy
cgtacaatgg
ctgctagata
gtggctaget
aaatggtaaa
attatgtect
agagaagcgt
ccaggcetcta
caaaaggcetce
aattgtaccc
tataaaccat
acagcaacca
ggaaagatta
ccttctcagt
agagataaat
gatctcctaa

tcaagaaaag
ggtcgacccea
atacaattaa
ggtaaattat
atcgageatc
tetgaggtge
tttatttttt
tagtgaatty
atcttgeatc
gtgactccaa
ctctatatag
gttatccaag
atctrttteca
gttttggact
cggcggctaa
tttaagagtt
tttgaaagat
agaaggttaa
cgggtatttt
ttictgtaaa
aagcattaga
taatttactc
ttgattttga
caacggccaa
caatcattga

Leu
380
Ile

Lys Leu

Ser Leu

Asn Ser Cys
val
430

Ser

.ys Phe

Pro Trp
445
Cys Ile
460
Cys

Lys

Thr ser

Gln Ile val

T'le Thr Leu

510

Ser Pro Asn
525

met Ala Ile

540

Leu

Trp Asn

Ite Tyr Gly

His Asn Lys

590

taaatgttgt
gtctatttca
ttgacatcag
ctgaaaaagy
gctattagea
tgatcttcgg
aaattacacg
aattattcgg
tttatttaat
acaatctgtt
gtttggaccy
tgaatttgag
tgttaggctc
ttacattgcet
attttceatt
gtttctaaca
atggcaccga
gtateriret
atcagctgaa
tgatatagtt
aaatctegtt
ttgtaatgaa
aactgtattg
agacgcrcty
aaacgaagaa

Page 14

His
Asnh
Ser
415
Leu
Lys
Phe
Gly
Ala
495
Tyr
Pro
Cys
Asp
Ser

575
Arg

Ser
Glu
400
l.ey
Pro
Ser
Trp
GIn
480
Thr
ser
Leu
val
Lys
560
Ash

Ile

actgctccaa
ctcgegogat
cagacagcaa
attgaataca
gagtatctcyg
acgcaatgcg
taccaggtayg
aacatcaata
tatattttgc
aatttccata
gtatgtaacc
tctcgtatec
acccggtatt
tacagttgcet
aataatatta
aatattaata
agaagaaatc
acatgctcat
Caattaatag
cagaatttgc
aacgagaaac
caagatacag
caactgagaa
gactctgtaa
aacgagttga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



11836_045_228_5L

aaaagattga atcaaaatta caaagtctac aggatgattg
ttgtcaagcg gataatgtct gaagatacgc tgctacaaaa
agatttgcaa aaacctaatt gctacaataa aggactcagt
aatttitggt atgtattttg aacatttttc gagacctttt
atcittacag gaagaaattg gattitgagga catttgatgt
gtaccggaac acttgctatt ttacttatca tgattgtttt
tattatcaaa ttatatatag gtaaataatc ttacactagt
gaaatggaaa cttggggggg aaggctcaaa aaacatactyg
tgctagttgt tgaggggtga gaaccgeaat tactgacaaa
caaaaactcc ttgcattgoe ttcccgttgg ccaaaatagt
gcgrcgattc taaagttggt gaggggattt gctcgcatat
aaactgaagc aataacagaa aatattgaaa aacagcgaag
atgtatgaag taggtataat attttggcac acaagtgact
ctagaatgag gaatacgtca aaatggaaac ttaacatarc
atattgtata tttacaaggg aaatcaattg cctgatattc
atgaaacagt cccttaatta agetttagal gcggacagaa
tgtcaaattt caaactgcygt gtaattaccg tattcggaaa
tgcaataaac gcagcaaccg gtgatggcga agttttacea
aCctgaatgcce ggcaggttga aacaaattct tgaaaattag
atgtaatcca ctgaaatcat ctaaagcacc attaccattg
atatgggagt ataatgatag agaagtg
<210> 14
<211> 218
<212> PRT
<213> saccharomyces cerevisiae
<400> 14
Met Ata Pro Lys Lys Lys Ser Asn Asp ?69 Ala
1 5
ser Gliu Ala Géu GIn teu ITe Glu %gp Tyr Leu
2
Pro Phe ggr val Asn Asp Ile Vg1 Gln Asn Leu
4
tys Thr Thr Ala Thr Lys Ala Leu Glu Asn Leu
50 55
Ile val Ser Lys Thr Phe Gly Lys Ile Ile Ile
65 70 75
GIn Asp Thr Ala ggu Pro Ser Asn Ile gap Pro
Glu Thr val teu Gin Leu Arg Ash Asp Leu Ile
100 105
Lys Ser Thr Ala Lys Asp Ala Leu Asp Ser val
115 120
Asn Glu Asp Leu Leu Thr Iie Ile Glu Asn Glu
130 135
Lys Ile ¢lu Ser Lys Leu Gin Ser Leu GIn Asp
145 150 155
Asn Asp Glu Ile val Lys Arg Ile Met Ser Glu
165 170
Lys Glu Ile Thr Lys Arg Ser Lys Ile Cys LysS
180 185
Ile Lys Asp Ser val Cys Pro Lys Asn Met Asn
195 200
Ile ieu Asn Ile Phe Arg Asp Leu Phe Phe
210 215
<210> 15
<211> 3830
<212> DNA
<213> saccharomyces cerevisiae

Page

ggatccagca
agaaatcacyg
gtgcccgaaa
cttttgaata
gaaaagcaat
rrrttcttat
ttataagtgt
tgtgtttatg
cgttactgat
agtcgttgac
agttgtcagt
taactgecatc
gttgagagct
accrcrrctt
agtatattgg
grrLtritgr
ttacatggtt
tcaaacaata
tcatttatic
tctagectgt

Ile GIn Ala
G1n
30

LysS

val ser

His Asn
45
val Asn Glu
60
Tyr

ser Cys

Ser GlIn Phe
Glu
110

Glu

Gilu Leu

Thr Lys
125
Asn

Glu Glu

140
Asp Trp Asp

Asp Thr Leu
Ile
190

Leu

Ash lL.eu

Phe
205

Glu

15

aatgatgaga
aagagatcaa
aatatgaatg
tactaacgaa
Tggttgttce
tctttgcetat
cacgaacgat
gggctgeett
ttgtaatatt
aaagagtacg
teotgtgeta
ttaattgaaa
tacaatcatt
acaactattt
atctgaaggt
taaacttgca
tcagtaattt
acttataata
tattgtgcga
gaataaaaaa

Lys Gly
15
Tyr Lys

val Thr

L.ys
Glu

80
Phe

ASh

ASp
95
Arg ASp

Pro Glu

Leu Lys
Ala
160
Gin

Pro

Lay
175
Ala Thr

val Cys

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2727



<400> 15

ggctgtecttt
ccgttatgea
aratcatttt
ctattcatct
aacaacaacc
ctccttcatc
tgataaaaga
taacctactg
ccgaactgea
tgggttcaag
gtttcctatt
tcatttcttt
gtactttatt
aatttatact
aacttttttt
aaatgtatta
aagatctatt
atcaaatatg
ttgratctca
ggaaaacagt
tccagettec
aatgaaaagt
cagccttcca
aactggaagt
tcagacaacg
aaatgatatt
taaagggagc
agcaaccgct
atttgtaaac
aatttttaaa
aatgcaagaa
agactatgec
tttgaagtta
aaataagaaa
ggaattacta
gcaattaatc
ggttaatgct
tagcatcact
ttttgaatgce
atcaaatacc
tttgagaaat
atattcicta
tactattatt
gaaccatgty
atgtgtagag
tatagacgtc
aaaatccaat
catcaagtga
tatatgaaaa
tactgaaaat
aaatctcttt
aggccagage
gggtrgecga
gttataggtt
aagaactgcecc
actgtttcac
aaagttgaga
gagcaagtta
aaagttcaat
actgcataca
agtttrcttga
aactccaatg

attgttcgtg
acatctrttyg
actaggtcaa
ctceectgec
gcttttgaat
cgacggaaac
catatttatt
cgtaaactac
gatcaattgg
aatrcctcag
cttrttgttc
agactggaag
catggatttc
gaattaacat
ttttttetet
taaaatitca
aaagatctat
gaagggactt
aatcatgaac
aaaatticga
aaaagcagcc
agtgacgatg
tectgeaggcet
cagagatcaa
tgcretrett
ttattgcaga
tCcaacatta
ataatgagcg
gaagacttgc
gaaattggtt
atgtatcaac
tctaaactta
gaaacaacaa
ataaaagadg
aaaaaataca
attgatcaaa
accaacttca
gaattgaata
aatgaattaa
aataagaatt
gagagaaatt
ctccttgtat
gaaactgaaa
tecttetictyg
tttgaggaaa
atttacaagt
cagaactcca
acctcaacag
aatagaaaac
aaaaagaggc
atctgctgac
taaaattctc
agaaaccatt
cagatgcgat
aattggaccc
tacaagtict
tatacgataa
atgagctaat
ggaattccca
aggtgggaat
ttcaattggy
ctgaaatgca

gractttggt
tctaccatga
tgtctatggt
aatccaataa
tcccaaggrc
gctggtgatg
gttagtggtg
acgcaacctc
atggctcaga
atattactga
gcctgtttgy
tatctaatta
gtcatatttt
gttctatcta
ctgtcattga
tttaaatagyg
taaagctrtc
caacaatgac
aagataccga
agagaaagtg
ggagtatagg
gcaacagtta
tgagtegttc
aaaataatgt
cttcatcatc
ataacaatca
acaccgcatc
atatgcaaaa
atttcgatec
ataaatacga
tagtgaagaa
aagazaaaaga
acaaggcecta
ctttcaaaga
aatatactag
acgagttttt
agttctcttt
cctctacgaa
aagaaatatg
tacaaaattc
tgttgaaaaa
ctaatattict
gcttaattaa
acgagcctcc
agttacttta
gctttattaa
gcactccgta
ctacacattc
gcgaaaactt
tctttaaaty
ctaacatcaa
tgatgtatca
aaaaaccatt
atttgtggca
tgtaacggca
tgccactcetg
gggttggaaa
gaatatgaat
agatggaaac
gcttgatatt
tgtaaaggaa
gaaagtaata

11836_045_

tggccggcga
tcattcttge
acgataatga
acgaaaacgt
agccaaateg
ataatctccy
tagttttigt
ctcccgtgga
tattcggtta
attttaagag
gtaataccac
tgaatgcttc
cccagttttt
atatttattt
cattttttta
aaaaaacccy
tgctaccagt
agttacctcg
tacacataag
gatgaaagag
ttccatgaaa
taaaaatgat
gaatagtgtg
tgccatgtta
atcttcttat
ctttaggcat
gattatgagc
gcaatacgac
aaatggtgaa
tgatttcagt
gaattccage
agcgcaatta
caaaactaaa
actagacaat
ggaaacctta
gaagaaaagt
atttaaagaa
aaaaagagag
tttgaaatac
gttcaaaaat
ggaaatactyg
gacatgttat
ggagctactc
agcggagtac
trtctatcaa
ttattacaag
taaacaaagc
ttttataatc
gtcatttttt
ttygacactct
aatcctcaga
gaggagagaa
agattagtgg
gattcagtct
aagaacttcc
ctgaagttat
ttaataaaaa
attgattcga
tgcattattyg
gtcgataatg
tgtttggtge
aatgtaattg

228_5L

tgtctitaac
tgcttactat
ggaaaaacca
tctgcacgat
tattgatgaa
tgaagtcaat
aggttrcatc
ggatccatca
cttaagtgcc
aaagtcrigt
atttattttc
ctggttggtt
catttacaaa
dacatatttt
atgtcacaaa
tgattactaa
atggataata
cgtagttctg
gacggcgaca
ttttttaaac
agtaaccaga
tactcttcra
aaagaattaa
gcacgttctt
aactctataa
aacaaagaaa
caatacaatg
tcgeaacaga
gtttcacacg
gatattcctg
gctagaagaa
aaaagtcaaa
tacaaggagyg
gagtcataca
gatagggtca
gtcaatgaac
aaatatgcaa
gcccrgggag
aaaaaaaaca
gaaaggaaaa
ttgattgaat
cggticttac
aacatgaata
tcgaaaagat
gaacttgtga
aaaagtaggc
caaagacaag
citaatattc
ttttaggegt
actccaatat
Ttaaaagtat
acttctataa
ataaaggcga
atcatactca
atgaaccaac
gtttgttgga
gcgeatctec
gtatcatcat
gagttgcrtt
aagtgtattc
aggacttgac
atcgctgtgg

Page 16

cttatgggtyg
acggtggcag
gcagtagacc
gtottcaaty
gaaatggcty
tcaagaaatt
tcgtggtatyg
ctgectygttc
ctittgtatc
gaaggtatca
tctgtgattg
ggaagcatag
agaaataaaa
tgacctcaca
aagaaaaatt
aggcatatta
ttttaaaggc
aagactctag
caagtggtct
tttccaaatc
gcctegtttc
tctgtggtaa
aattagattc
ctacaacatc
aaggaaatga
ttecctcaaag
tcgatacgca
tgacatcacc
taataaaagc
tttttcaatt
caaagataac
atgacaaaat
tctctectgga
atcacgatga
atagagaaca
tacaaaatga
aattagctga
aaaacttaac
tcgaaaatat
aagttttaga
gtcatggttc
tgccaagtga
attcactttc
tagaattaaa
cgaagaaaat
aaactgacca
ttececgeacte
tatatataca
trttataata
caactgtaaa
greccrccact
gaagtataca
ctattacaca
atctgtttta
taaatatgtt
tctgggatat
agggaacatt
tgcaagtttyg
cattgatacc
caacctagag
atcaaattca
gtgcgtegtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
12060
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1620
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



11836_045_228_SL
acattattga aaaactcaga attttctgaa aaagatgtcg aactggattt aaccaagtta 3780
ctgggcgatg atttggcatt atcgttacca caaaaatact ctaaattatc 3830

<210> 16

<211> 609

<212> PRT

<213> Saccharomyces cerevisiae

<400> 16
Met Asp Asn Ile Lgu tys Ala Ser Asn Met Glu Gly Thr Ser z?r Met
1 10
Thr val Thr Ser Arg Ser Ser Glu égp Ser Ser Cys Ile ger Asn His
20 0
Glu Gin gﬁp Thr Asp Thr His E%S Asp Gly Asp Thr zgr Gly Leu Glu
Asn Ser Lys Ile Ser Lys ?gg Lys Trp Met Lys Glu Phe Phe Lys Leu
50 60
Ser Lys Ser Pro Ala Ser Lys Ser Ser Arg Ser Ile Gly Ser Met Lys
65 70 75 80
Ser Asn Gln Ser ggu val ser Met Lys ggr ser Asp Asp Gly gﬁn ser
Tyr Lys Asn Asp Tyr Ser Ser Ile Cys Gly Asn Ser Leu Pro Ser Ala
100 105 110
Gly Leu Ser Arg Ser Asn Ser val Lys Glu Leu Lys Leu Asp Ser Thr
115 120 125
Gly Ser GIn Arg Ser Lys Asn Asn val Ala Met Leu Ala Arg Ser Ser
130 135 140
Thr Thr ser Gin Thr Thr Cys Ser Ser Ser Ser S$Ser $er Ser Ser Tyr
145 150 155 160
asn Ser Ile Lys Gly Asn Glu Asn Asp Ile Leu Leu GlIn Asn Asn Asn
165 170 175
His Phe Arg His Asn Lys Glu Ile Pro GlIn Ser Lys Gly Ser Ser Asn
180 185 190
Ile Asn Thr Ala Ser ITe Met Ser GIn Tyr Asn val Asp Thr Gln Ala
195 200 205
Thr Ala Ile Met Ser Asp Met GIn Lys GIn Tyr Asp Ser GIn Gln Met
210 215 220
Thr Ser Pro Phe val Asn Glu Asp Leu His Phe Asp Pro Asn Gly Glu
225 230 235 240
val Ser His val Ile Lys Ala ITe Phe Lys Glu Itle Gly Tyr Lys Tyr
245 250 255
Asp Asp Phe Ser Asp ITe Pro val Phe GIn Leu Met Gin Glu Met Tyr
260 265 270
GIn Leu val Lys Lys Asn Ser Ser Ala Arg Arg Thr Lys Ile Thr Asp
275 280 285
Tyr Ala Ser Lys Leu Lys Glu Lys Glu Ala Gln Leu Lys Ser Gln Asn
290 295 300
Asp Lys Ile Leu Lys Leu Glu Thr Thr Asn Lys Ala Tyr Lys Thr Lys
305 310 315 320
Tyr Lys Glu val Ser Leu Glu Asn Lys Lys Ile Lys Glu Ala Phe Lys
325 330 335
Glu Leu Asp Ash Glu Ser Tyr Asn His Asp Glu Glu Leu Leu Lys Lys
340 345 350
Tyr Lys Tyr Thr Arg Glu Thr Leu Asp Arg val Asn Arg Glu GlIn Gin
355 360 365
Leu I1e Ile Asp GIn Asn Glu Phe Leu Lys Lys Ser val Asn Glu Leu
370 375 380
Gln Asn Glu val Asn Ala Thr Asn Phe Lys Phe Ser Leu Phe Lys Glu
385 390 395 400
Lys Tyr Ala Lys Leu Ala Asp Ser Ile Thr Glu Leu Asn Thr Ser Thr
405 410 415
Lys Lys Arg Glu Ala Leu Gly Glu Asn Leu Thr Phe Glu Cys Asn Glu
420 425 430
Page 17



Glu
435
Ash

Leu Lys
Thr
450
Leu

Asn

val
465
Leu

ASp

Ile Glu

Ley Thr Cys

Glu Ser Leu
515
val Ser
530

Leu

His

Glu
545
Glu

Lys

Leu val

Asn Tyr Tyr
Thr

595

Ser ser

Lys

<210>
<211>
<212>
<Z213>

<400> 17

atttcaaagc
gtagaatatt
tgatagtttt
gatgctitag
tcagaaagaa
accggcctgt
acagtatgaa
tgacatcagc
aagatgaaaa
tgacagaaat
tctgatacat
caggcctgty
cataggtaac
gcggegatat
ggcgatagta
gcataaaaaa
aaaaaaggaa
caatatagtt
gagaacgeec
aggaaaaaaa
attctcacct
ttcttcaaac
cactgattat
tctetttrcac
tttatcagat
tattaagaaa
aagaaaggga
tattatctct
Caaatgtaaa
ggatattcta
acctcagtcc

17
4754
DNA
sacch

ITe Cys

LyS Asn

Leu Arg
Mis
485
Arg

Cys

Tyr
500
ITe Lys

S5er ser

Cys val

Leu
Leu
Asn
470
Gly
Phe
Glu
ASp

Glu

Lys Tyr
440
GIn Asn
455
Glu Arg

Ser Tyr

Leu Leu

Leu
520
Pro

leu

Glu
535

Phe Glu

550

Thr Lys
565
Lys Lys
580

Pro Tyr

aromyces

agtttgtgca
ttrgtecttt
agcaatatta
ctcatctcat
daaaaagctt
catttttagg
ttgcacgaaa
tgatttctca
tctagaagta
atttcgagtyg
ttttgaagta
cacatgaatt
ctgtcataat
gtagcttgtt
gctaaagaaa
gtaatttgaa
gatacaggat
tccoettite
aaccaaataa
tggacggaaa
tctectattt
tecttctggcea
ttaccacaac
gcaagtaata
aatataccac
tcctitttga
gagaaaatta
tttgygcacca
aaagatacta
arttctgatt
cgcrttocte

Lys
Ser

Lys

ITe Tle

Arg Gln

GIn ser

600

cerevisiae

atrtgtccag
agcaaaatct
gtcgggtegg
ctcitctget
cagaggcatg
gcataataaa
gagcagtcaa
tggagctgtt
tcaagtttcc
aagaagaagc
ggagagtcat
dattaaaaaa
tttgaacaat
aatttacaca
ataccgagaa
aatattrtaa
acagcggaaa
acaatttitygy
tagagctaga
agttageeag
cctectetac
atgaagacgg
acccrcacag
gtaacctatc
ccaaggtegce
atgcttetty
tagagcttygc
cttcaaaggc
acaaagccgt
ttttgattca
cttattcacc

11836_045..228..51.

Lys Lys Asn

Ser Phe Lys
ieu
475

Leu

AsSn Leu

Ser Leu
4380
Pro ser
505

Asn

ASp

MeT Asnh

Pro Ala Glu

Glu Ley
555
Ile

Lys

val
570
Asp

ASp
Thr GlIn
585
Gln

Arg Gln

cagttctgta
gagtatcctc
grrttttctt
gaaatttttc
accctetecyg
rrtttgecat
tgtaaattca
tctctgataa
tttaaaggga
gttaaatatt
ttagaaggcg
tataaaggta
ttcoccttett
tcatgtactt
titcctcgaa
aactgtttta
caacttttaa
tagctcgaca
gaagcccagc
gttccaaaga
attttcgttc
taatctaatg
aacatcgtct
ccgagcaaat
tecattigge
Tacgttatgt
atgtggccac
agacgrtcgt
tcaatgcatt
taagattcct
actcttgect

Glu
445
Glu

Ile Asnh

Ash
460
Lys

Arg

Lys Glu

Leu val Ser
Ile
510

Leu

Thr Ile

Asn Ser
525
Tyr Ser
540
Leuy

LyS

Tyr Phe

Tyr LYS Cys
Asn
580

His

Lys Ser

val Pro
605

tttgticaag
gtgggagata
aaaagtattt
tttacttcgyg
ggtaaaaaaa
ctagttgcaa
cgaagtgact
cacgttgtrt
tatataacag
ggatctrrcc
tattgctcaa
grgattagac
TLCttttitt
ttctgcatca
aagttgacga
acccatctag
atgatggaaa
caatatagtg
actctatctc
agtagtgcta
tcacccaaat
aatacacctt
ttgccaagac
gagcetecaa
tatccaatac
gacgagccta
ttaagtcacc
gecgectatttc
ccagaaaatg
gattctgagt
cetttigott

Page 18

Iie Ser

Lys Lys

ITe Leu
480
Asn Ile
495
Glu Thr

Ser Ash

Arg Leu
GIn
560
Ife

Tyr

Phe
575
Gin Asn

Ser Ile

accgattecct
gctagagecea
tgaataacac
taaaattttt
gcrtagggtt
ctataataat
gacagaatac
gaacatcgac
attctaaaac
geagttctac
tagtagaaag
gacacatgtc
ttttttgggt
aaatatgaaa
caaaagaaag
catcegeget
ctcctacaga
gtaccttgtc
cattgtcaag
aaaagaaaag
ctagggtcac
ctacggtttc
ctaattccaa
gggccgaaaa
aaagaaccrtc
trtctaacay
aagaatgtct
ctttttgtac
atgaactaaa
tatcaatcac
tatcctatac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



acctgttgaa
ggctgcacce
acattcaccc
ctctgtagceg
ggatgacgaa
gaacaatttc
gttggtagac
cttatttgaa
tagactaaag
agcttcagtla
cattgticag
attgaatcag
cattataaag
aggtttaatc
aatcataagg
cagtatacaa
tgataatttg
aattgttatt
tttcattgat
actagattcc
gctgaaaaat
aaatagtaat
tettggaaga
cagtgataaa
ttgctacagt
tgattcgacc
daccactatt
tgacagaaac
ttcttcagta
gggtactaat
taaaggaatc
taacaactgt
taaaaaggaa
gtgaatttga
cccaaagate
ctaactttit
cagcttcecgg
attgcrittc
accaaagcgt
ctcgtgggag
ggtctagttc
aatgagcata
acagtacaat
gcggettttg
cattaaaggt
caatttttgt
ttaaaagcct
gctttatgac
catttgaggt

<210> 18

<211> 917
<21272> PRT
<213>

<400> 18

agacaaacga
cccaaggaaa
ctggggceaca
ttatcagcta
accaaaataa
caggaagaat
aaattgatga
gacgcatitg
aatttagaag
ctcaaatgca
aatataaatt
gattttgtat
aacttrtcaa
aatccraaca
aggggattca
tctgtictaa
gcaataatct
tataacagcc
cgaaataatt
atctcaaatc
actctatatc
atggaagcaa
agaaggccca
attgatgaac
ttcggtctaa
gataatgaac
catattgact
cttctcactg
cagccagcic
gaaaatgaaa
gatggcataa
cccctccata
gcatcccgec
agtggacgca
Tetttectgt
agtgaaatgg
agcagaaggt
attccctttc
aaagcatcgc
agcgtgggat
tgttgtyggtc
ctccaaaact
aaaacctgat
atataaaggt
ttgctcatct
ttcctettct
ctccgtatcet
ccactctteca
tict

tatattctca
gaaaccaaat
gaagaattcc
atgattctat
cgttgceget
tgcaggattg
tttccaaaga
taatagcaga
tatttacacc
ccttaaataa
ctgacgaaag
tcaatgagga
aagatgttgg
aagttgttga
ccttaaattc
ctacgataag
tacagattga
taaaagcttt
argttctgga
tcaaatcaaa
ccgaaaatat
aaaaatccgt
atgaattgaa
tagtcgaggc
gtittgatga
ttgataatag
ctccatttga
agggtgaaca
tgattcctaa
atgaaaatga
ccagacgcag
tggattatat
aaacgttrct
gtrcttctta
cttgatcttg
atcttatctg
gggtcaatat
ttctgtaage
gaactctcgt
ccatagttta
ccagagtata
tccttagcaa
atcaaaacga
cccttttgaa
gcacgccecat
ccatttagca
tceetttget
gcaactgttg

saccharomyces cerevisiae

11836_045,_228_sL

agctccaagt
tccagcaaaaa
gtccggagca
ttctgetgtt
gttaaggtca
gagaatagac
tggtcagaga
agtggataac
tattgccaac
acaacattgc
cacaactgta
caatatcact
taatggtagg
agttgcaaat
aggagaatgt
ctcaattctt
ctttacgaaa
aaccattaaa
ctatggatcg
gagticcteg
tcatgaacat
actatttcaa
gattaaggtg
cagctcctygg
agatgatgac
ticaggatta
taatgaaaat
tagcaatata
tattagattt
tatgccagta
ttcattctcg
atagagtata
taactatata
gtctttcaag
ccatgaaaac
tgttacttgg
tattatcttyg
gattgctaga
cttctacaga
tttcgtcaaa
ggtagcaatc
aacctgtggt
cgtagtactt
ttaacggcct
gttctacgat
tcaaaagacc
tgtttttcca

ctgatgtagc

Met Met Glu Thr Pro Thr Asp Asn Ile val Ser
1 5 1

Gly ser Ser Thr GIn Tyr Ser Gly ;hr Leu Ser
5

20

Tle Ile Glu Leu Glu Lys Pro Ser Thr Leu Ser

353

40

Lys Lys Trp Thr GIu Lys Leu Ala Arg Phe Gln
Page 19

ctaaacccaa
aaatcaaact
aactctatct
tccaattcgg
tattttattc
ggggactatg
tatatacaat
gatgttgatg
ttgagaatga
gccgatttat
cagaaatgga
teccaccctge
tacgagacga
gtgcacgata
tctaggcaga
tccttaaaac
ttgaaggaag
tttgcgegtt
gtattacaca
acacaatttt
ttgggtattg
gattacagat
ggctattiga
acttttgttt
gatgacgaag
ctgtcggatyg
gctaccgeaa
gaaaacitag
tcacttcatt
trattactta
agtcttatag
cactaaattt
ttgttacata
ttcatagtaa
cattgacttg
aacattagtg
tctaccataa
aagggcacgc
tcgeccatoeg
agtacgatct
gtcaatcgga
tgatctatga
cgagaaaaca
acttaatgat
ccagcgcaat
tgcatttgaa
ataggatatc
aagcagctic

Pro Phe
Arg Thr
Pro Leu

45
Arg Ser

atctcatatt
atacattttt
tagcagacac
taagagcaaa
aaatrtctttt
gattactaag
gctggtgttt
Tttrggaaac
ctacactcga
cagatcttta
tatctggtat
ctattcttcc
gtaccttict
atgatactgt
grtactgttga
gagaaaaacc
aagacagttt
tgcagtittg
agatagattc
cacctatttg
ttgctgtatc
gctttacaag
acgttgacta
tagaaactct
aggataatga
ctgaatctac
atatggtgaa
aaactgtcge
ctgaggagga
gtgatatgga
agagcggtaa
tatgcaataa
gcttgattcc
atagacatta
ccgeteacac
ttattcaagt
tcttgegtat
cttgttccaa
tccccataaa
ctcrgecagaa
atggttacat
aagcagtgga
gaatgcttgt
atrtccattty
grattctecac
cgecttattt
atttgttrca
aagaggagtc

His Asn Phe

15

Pro Asn Glin
Ser Arg Gly

ser Ala Lvs

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4754



LyS
65

Ser
Gly
Gin
Phe
Ala
145
Tyr
Cys
Ile
Tle
rPhe
225
Pro
His
Pro
val
Leu
305
Lys
Pro
Ala
ASp
Ile
385
Gly
Asp
Phe
Leu
Thr
465
Ala
ser
val
Ile

Thr
545

50
Lys

Pro
ASh
His
His
130
Glu
Pro
Thr
ile
ser
210
Cys
Glu
Lys
Pro
Giu
290
Ile
Ser
Ser
Asn
Glu
370
Leu
Asp
Gly
val
Lys
450
Leu
ASp
Thr
Phe
LYyS
530
Phe

Arg
Lys
l.eu
Pro
115
Ala
Asn
Ile
Leu
Glu
195
Phe
Thr
Asn
Ile
Tyr
275
Arg
Leuy
Asn
Gly
Asp
355
Thr
l.eu
Tyr
Gln
Ile
435
Asn
Glu
Leu
Thr
Asnh
515

Asnh

Leu

Phe
Ser
Met
100
His
Ser
Leu
Gin
Cys
180
Leu
Gly
Lys
Asp
Pro
260
sSer
G1n
Ala
Tyr
Ala
340
Ser
LYS
ASih
Gly
Arg
420
Ala
Leuy
Ala
Ser
val
500
Glu
Phe

Gly

Ser
Arg
85

Asn
Arg
Ash
Ser
Ar

165
Asp
Ala
Thr
cys
Glu
245
AsSp
Pro
Thr
Ala
Thr
325
Asn
Ile
Ile
Ash
l.eu
405
Tyr
Glu
Gliu
Ser
Asp
485
Gln
Asp
ser

Leu

Pro
70

val
Thr
Thr
Ser

ASD
150

g Thr

Glu
Cys
Thr
Lys
230
Leu
ser

Ley

Pro
310
Phe
ser
ser
Thr
Phe
390
Leu
Ile
val
val
val
470
l.eu
LyS
Asn
LyS

Ile
550

55
Ser

Thr
Pro
Ser
AsSn
135
Asn
Ser
Pro
Gly
Ser
215
Lys
Lys
Glu
l.eu
Tyr
295
Pro
Ley
Ile
Ala
Leu
375
Gin
Arg
Gin
Asp
Phe
455
Leu
Tyr
Trp
Ile
ASp

535
Asn

Pro
Ser
ser
ser
120
Leu

Ile

Ile

His
200
Lys
AsSp
AsSp
Leu
Pro
280
Ser
Lys
His
Leu
val
360
Pro
Giu
l.eu
Cys
AsSn
440
Thr
l.ys
Ile
ile
Thr
520
val

Pro

11836_045_228_SL
60

Ile
Ser
Thr
105
Leu
ser
Pro
Lys
ser
185
Leuy
Ala
Thr
Ile
Sar
265
Pro
Gin
Glu
Ser
Ala
345
Ser
Leu
Glu
val
Trp
425
ASp
Pro
Cys
val
Ser
505
Ser
Gly

Asn

Ser
Ash
90

val
Pra
Arg
Pro
LyS
170
Asn
Ser
ASD
Asn
Lewu
250
Ile
Phe
Ala
Arg
Pro
330
ASp
Asn
Leu
Leu
AsSp
410
Cys
val
Ile
Thr
GIn
490
Gly
Thr
Asn

LYS

Ser
75

Ser
Ser
Arg
Ala
LYS
155
Ser
Arg
His
val
LYS
235
Ile
Thr
Gly
Pro
Asn
315
Leu
Thr
Ser
AFg
Glin
395
LYS
Phe
Asp
Atla
Leu
475
Asn
Ile
ieu

Gly

val
555

Ser
Ser
Thr
Pro
Asn
140
val
Phe
Arg
Gln
Arg
220
Ala
ser
Pro
Leu
Ser
300
Gln
Gly
Ser
val
Ser
380
AsSp
Leu
Leu
val
AsSn
460
Asn
Ile
Ley
Pro
Arg

540
val

page 20

Thr
Gly
Asp
Asn
125
Glu
Ala
Leu
LysS
Glu
205
Ala
val
Asp
Gln
Ser
285
Leu
Ile
His
val
Arg
365
Tyr
Trp
Met
Phe
Ley
445
l.eu
Lys
Asn
Asn
Ile
525
Tyr

Glu

Phe
Asn
Tyr
110
Ser
Pro
Pro
Asn
Gly
190
Cys
Leu
GIn
pPhe
Ser
270
Tyr
Asn
Pro
Arg
Ala
350
Ala
Phe
Arg
Tle
Glu
430
Glu
Arg
Glin
Ser
Gin
510
Leuy
Glu

va'l

Ser
Glu
g5

Leu
Asn
Pro
phe
Alta
175
Glu
Leu
Phe
Cys
Leu
255
Arg
Thr
Pro
Gln
Arg
335
Leu
Lys
Tle
Ile
Sapr
415
Asp
Thr
Met
His
ASp
495
Asp
Pro
Thr

Ala

rhe
80

Asp
Pro
Leu
Arg
Gly
160
Ser
LysS
Ile
Pro
Ile
240
Ile
Phe
Pro
Asn
Lys
320
Ile
Ser
ASp
Gin
ASp
400
Lys
Ala
Arg
Thr
Cys
480
Glu
Phe
Ile
ser

Asn
560



val
Ser
Leuy
Asn
Asp
625
Phe
Asp
Asn
Lys
Ala
705
ASp
lys
Glu
Tyr
Asp
785
Leu
ASp
Thr
Ser
Glu
865
Leu
Ser

His

His
Gly
Thr
Leu
610
Ser
Ala
Tyr
Leu
Asn
690
va'
Tyr
Ile
Leu
Ser
770
Asn
ser
Asn
Glu
val
850
Glu
l.eu
Ser

Met

<2310> 19
<211> 32
<212> DN

<213>

<400> 19
acagaaatvtat
rrcctatgga
tgcagttaaa
aatatgtcat
ttaccattag
tgtcaattat
cgaagattca
ctgtgcaaat
cgtcagatgc

Asp
Glu
Thr
595
Ala
Leu
Arg
Gly
Lys
675
Thr
Ser
Arg
Lys
val
755
Phe
ASD
Asp
Glu
Gly
835
Gin
Glu
l.eu
rhe

ASD
915

72
A

Ash
Cys
580
Ile
Ile
Ile
Leu
Ser
660
Ser
Leu
Asn
Ccys
val
740
Glu
Gly
Asp
Ala
AsSD
820
Glu
Pro
Gly
Ser
ser

900
Tyr

Ash
565
Ser
Ser
Iie
val
Gin
645
va'l
Lys
Tyr
Ser
Phe
725
Gly
Ala
Leu
Ser
Glu
805
Ala
His
Ala
Thr
ASDp
885
Ser

Ile

Saccharomyces

ttgaaatata
aaccgtrttt
actaattaca
cecgetgagag
cgagcagaag
tgagattgag
atagcttcaa
tctcggegtg
aaattittac

Thr val Ile
Arg Gln Ser

Ser Ile Leu
600
Leu GIn Ile
615
Ile Tyr Asn
630
Phe Cys Phe

Leu His Lys
Ser Ser Ser
680
Pro Glu Asn
695
Asn Met Glu
710
Thr Ser Phe
Tyr Leu Ash
Ser Ser Trp
760
sSer Phe Asp
Thr Asp Asn
ser Thr Thr
Thr Ala Asn
Ser Asn Tle
840
Leu ITe Pro
Asn Giu Asn
Met Asp Lys

Leu Ile Gluy

cerevisiae

tttcctcaaa
tcaaggataa
actctgttat
agatgtacta
aacagcttac
atgggtatgt
ccgteectge
tactacctct
acgcgttgaa

11836_045_228_5L

1le
Thr
585
Ser
Asp
ser
val
Ile
665
Thr
Ile
Ala
Gly
val
745
Thr
Glu
Glu
Thr
Met
825
Glu
Asn
Glu
Gly

ser
905

Ar

570
val
Leu
Phe
Leuy
AsSp
650
Asp
GIn
His
Lys
Arg
730
Asp
Phe
Asp
Leu
Ile
810
val
Ash
Ile
Asn
Ile

890
Gly

g Arg

Asp
Lys
Thr
Lys
635
Arg
Ser
Phe
Glu
Lys
715
Arg
Tyr
val
AsSp
ASD
795
His
Asn
Leu
Arg
Glu
375
Asp

Asn

gagtacacta
acceccgecat
ttactgacac
tttataatta
ttgtcgatgt
atgatcggat
ggggggtact
tttgggacca
aaatgtttca
rage 21

Gly
Ser
Arg
Lys
620
Ala
Ash
Leuy
ser
His
700
Ser
Arg
Ser
i.eu
Asp
780
Asn
1ile
Asp
Glu
Phe
860
Asn
Gly

Asn

Phe
Ile
Glu
605
Leu
Leu
AsSn
ASp
Pro
685
l.eu
val
Pro
ASp
Glu
765
ASD
ser
Asp
Arg
Thr
345
Ser
ASD
Ile

Asn

Thr
Gin
580
LYS
Lys
Thr
Tyr
ser
670
Ite
Gly
tey
Ash
Lys
750
Thr
ASp
Ser
Ser
Asn
830
val
Leu
Met
Thr

Cys
910

gatccatrtca
atgricttty
ctgcgttaaa
cttaagagcg
tcttctctgg
tttgatatca
taccttttgt
caacccttig
ggaagagata

Leu
575
Seyp
Pro
Glu
Ile
val
655
Ile
Trp
Ile
Phe
Glu
735
Tle
Leu
Glu
Gly
Pro
815
Leu
Ala
His
Pro
Arg

895
Pro

tattttagge
cgaagtcttt
attttatcac
actacttcat
ctaaatgaaa
gecgatgaga
aaccagtacc
tacgcacttt
ctgcgtaaaa

AsSnh
val
AsSp
Glu
LYS
640
Leu
ser
Leu
val
Glin
720
Leu
Asp
Cys
Glu
Ley
800
Phe
Leu
sSer
Ser
val
880
Arg

Leu

60

120
180
240
300
360
420
480
540



aaaagacaca
tigtagccoct
ttgttttcaa
aactttrttg
ctcaaaatct
aaagcacatt
attggaagga
tactcaaaaa
ctcgataacg
tatctctgea
acagcttcat
gatggccaac
gttgaaaggc
tttgagtgea
gaacgctart
tttggtagca
cagagtagcy
tgaatttaca
ggatataccg
attagctatt
atcagacggy
cgttaacgat
aggaagtgac
trtttctctt
catggagtac
agacaaccaa
ctatacagac
agaaggtcat
tacaggttca
tggaaatact
cccateecat
gtcctttaat
ttecttittc
ttcttttcaa
atgagecttc
tttagtggaa
tggtagttgt
ctgtactgca
aagcgcaagg
agacactact
ttcatgagyc
atgttcaatg
ctcteccccaa
ttitgaagcta
tcctgttgca

<210> 20

<21i> 423

<212> PRT

<Z21i3>

<400> 20
1

Gin Gln

Asp Gilu

35

Leu His

50

Leu Phe
65

Saccharomyces

Met Ala Ala His Gln
5
Tyr Ile Gln
20
ITe Gin Asn
Ala GIn Ile

Gln Met Ala

tgtgttacgc
gttaggttta
ctgacacttyg
gaagtccatc
cttatcactt
ttattcataa
aagagggaag
actgtacagc
tattctaata
gtggaggatg
gctcaaataa
aaagttactt
cataataata
agtcaagatyg
ccattagatt
agcgcaggat
Caaaacgttg
gataacgcac
aaagcaaaga
cctgaagagce
tatacttaca
agtgatatta
aatggtgcga
tttcgaggtt
aataccgcgc
ggcgttgttt
attggttgtg
ggtggcagag
tgggactcaa
gtgagcagta
atttacatag
aaagtaagtc
tctttggata
tcgttttgga
ttttcaggca
actggctcgt
trrrtgttcyg
gitataaaca
ggatcattca
cttttaatcc
ttccacgygga
acatcaacgg
ctaaactttc
ccggttiect
gagtgcaaat
tctaacatga

Met
Pro
Lys
Asn

Asn

aggaaaaagt
cccaacagtt
cctgttteat
cttcacatga
ttcraatigt
tctoccrtigt
aaaataagat
TCaatcaggt
atgtcaccea
aaattcaaaa
ataaagcaaa
cgttgaccaa
aaatctcaga
gctttatgct
ctcaatgggt
taaacaataa
cgtcaatttt
atatattgac
gggtgagaga
caaactcaga
tatgggatag
atgcacttcg
taaatatgta
atgaagaacg
aatcgecaca
ctttagattt
ttgtgtggga
tcactggtgt
ccatgaaaat
attatcaatg
aataacaaca
aaaacatica
aacgaaacaa
aacagtatta
ttgrttaatt
ccitatgtat
gtaatttcaa
taaaaaactg
atatcatcty
agggcaaatc
gatcaaaata
tatagtcaac
cagcgttacc
tgataaaaaa
ggtagatgca
ggagttccat

cerevisiae

Asp Ser
Gin Ser

Ile Glu
40

Lys Ala

55

Lys val

70

11836_045_

ttgtgaggct
gretttetgt
attagttgta
cttgaatccc
Tticttcece
gccagaactc
attgctagtt
acacattacy
acagtatata
taaaatagag
acacaagata
aaataagatc
ttttcgatgg
tatatgggac
tctttcctge
ctgtaccatt
caaaggacat
agcaagtggg
atattctgac
aaattcttcyg
cagatctccg
trtettcaaa
tgatttaagg
tacccctacc
aactttaaaa
tagtgcatct
tgtattaaaa
gcgctcgagt
atggtctcca
gatgctatta
gtaacattag
acaatgaaaa
aaacgaacaa
ttcactgact
tcatgatgge
tgcgrcigac
aaatgcctga
ctcecttictg
aaccacgtcc
ggcratacga
tttagatagt
tgcatatgca
tataaaaaag
tggcagcegag
tttagagagg
ct

Thr
10
GIn

Ile Tyr
Leu
25

Ala

ASp

Ala Arg

Lys His Lys

Thr Ser Leu

75

228_SL

ttrttgectta
gtgtcgaaaa
acttaaactt
ttcaatatcg
tttttgtagt
aaggtcaata
cattaagtca
atggcagcac
caaccacaaa
gccgecagac
caagatgcaa
aacttaaagc
agtcgagatt
agtgcttcag
gctatttege
tatagagttt
acttgctata
gatatgacat
catttaggty
aacacattcg
tccgetgtac
gacgggatgt
tcggactgtt
cctacttata
tcaacaagct
ggaagattga
ggagagattg
ccagatgggt
ggttatcaat
tataaatata
ttctgtggaa
ttcaaagcat
aagtgtcatg
tatttgacca
tgtccctact
ccaaaatttyg
attttcatta
ggatgatttrt
gtcatcatat
agagacattt
tcactattga
tcatcttcaa
cattctattt
trcagtegtc
atggtaggct

Ser Asn Ash
Ala
30

Ser

Ile Ser

Gln Glu

Ile GIn
60

Thr

Asp

Lys Asn

Page 22

acagattgac
ttttttcaga
t¢aaacataa
aaacagtatc
aactcgetgt
ggccagaatt
aggaagaaaa
atcagatgga
gtctacagga
aagagagtaa
gcrtaticca
caaatatagt
caaaacgtat
gtttaaaaca
catcgagtac
cgaaagaaaa
trtctgacat
gtgcettgtyg
atgtrttggc
ctagctgtgg
aaagctttta
cgattgttgc
ctattgctac
tggcagctaa
caagctatet
tgtactcatg
ttggaaaatt
tagctgtatg
agcttcgaat
catacctaca
gcgcaaaaac
tgtcatttoc
cactcaaaaa
acttgctaga
ttagctigtt
tectttettg
acaaatcatc
caattgctct
cctecatctat
cttcctccgg
gatgtgagaa
acgttaagtc
ttaagttaaa
ttttgggetyg
ccacttectt

val Thr
15
val Glu

Lys GIn

Ala Ser

Ile
80

Lys

600

660

720

780

840

900

960

1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3272



Asn Leu Lys

ASD Arg

rhe
115
Pro

ASp
Ala

Ser Thr
145
Tyr val

Phe Gly

Ile
195
LYS

Ala
Ile

val Ala
225
ASN Phe

Ser ser

Ala
275
Asn

ITe
Ser

Ile Thr
305
PPo Tyr

Gin Leu

Leu
355
Thr ITe
Gly
385
Pro

l_eu
Gly

Ile ser

<210>
<21i>
<212>
<213>

21
2333
DNA,

<400> 21

atattatata
aaaattcctt
cgacagggac
gtaaggtcga
aaccggcaat
ccttacggta
gatgttccat
cgctygttacce
atcaaccecg
aatggatgtt
agtgaaatat

Pro Asn
85

Trp Ser
100
Met Leu

Leu Asp

Leu val

Ile
Arg
Ile
ser

Ala

val
Asp
Trp
Gin

135
ser

150

ser Lys
165
His Thr
180
Leu Thr

Ala Lys

Leu Ala

Glu
Cys
Ala
Arg

Ile

Asn
Tyr
ser
val

215
Pro

230

Ala Ser
245
Pro ser
260
Leu Arg

Gly Ala

Phe Ser

Cys
Ala
Phe
Ile

Ley

Gly
val
Phe
Asn

295
Phe

310

Ala
325
Ser

Met

Lys
340

Asp Phe

Gly Cys

Glu Gly

Ala
Thr
Ser
val

His

Asn
Ser
Ala
val

375
Gly

390

Ala
405
Gly

Leu

Pro
420

tatatatagg
gtatttgtta
aggtttagtg
tgcacccaat
cccatataca
gtatcccata
agtgtgatct
taataacttc
tagggcgcda
aataactttc
tecgttaatgc

val

Tyr

Cys

Gln

Leu
Sar
Asp
120
Trp
Ala
Arg
Ile
Gly
200
Arg
Glu
Ser
GIn
Lys
280
Met
Arg
Met
Ser
ser
360
Trp
Gly

Thr

saccharomyces cerevisiae

11836_045_228_5L

Lys Gly His Asn
90

Lys
105
Ser
val
Gly
val
Ser
185
AsSp
Glu
Glu
ASD
sSer
265
ASp
Tyt
Gly
Glu
Ser
345
Gly
Asp
Arg

Gly

Arg
Ala
lL.eu
Leu
Ala
170
Asp
Met
Ty
Pro
Gly
250
Phe
Gly
Asp
TVl
TYrF
330
Tyr

val

val

ser
410

Ile
Ser
Ser
AsSn
155
Gn
Ile
Thr
Ser
Asn
235
Tyr
TYIF
Met
Leu
Glu
315
AsSh

Leu

g Leu

Leu

Thr
395
Trp

gtcgtatata
taatagtagt
aacctggaag
geccatttega
ctaccgaata
aggccaccgg
gatgttcctt
atgtgatctg
cacgtctaaa
ctttacaaaa
taatatgctc

tatcgtgogt
aactgcecgag
gcatgectcet
gccecaccatce
ctaagccaga
ctgtagtcaa
TCtctcaaac
ctcccectte
atattaacct
aaagggctaa
agtagtgatc

Asn Lys
Ala
110
LYS

tey Ser

Gly Leu
125
Cys Ala Ile
140
Asn

Asn Cys

asn val Ala
Thr
190

Leu

Glu Phe

Ala
205
His

Cys
Asp Leu
220
Ser

Glu Asn

Thr Tyr Ile

val Asn Asp
270
Ile val
285

Ser

Ser

Arg
300
Glu

Asp

Arg Thr

Thr Ala Gln
Gin
350

Ser

ASp Ash

Met Tyr
365
tys Gly Glu
380
Gly

val Arg

Asp Ser Thr

cttcttectt
ccecacccaaa
tatgacacca
tctaticata
tactagagat
aagactcaat
trcgtttetg
tcgttaaata
ctgaatactt
tagagtatat
ctagattacc

Page 23

Ile
95
Ser

Ser
Gln
GIn Asn
Ser Pro
Ile

160
Ile

Thr

Ser
175
ASp Asn

Trp Asp

Gly Asp

Ser
240
Asp

sSer

Trp
255
Ser Asp

Ala Gly

Cys Ser
Thr
320
Pro

Pro

ser
335
Gly val

Cys Tyr

Ile val

Ser
400
Lys

Ser

MetT
415

ctctaagggt
gctgrcaaaa
gcaccaagta
tgtagcaagt
ggaatggagc
gtatatgctg
tettgtetec
ccacctttte
attgggtcaa
gcatticggt
agttttactg

60

120
180
240
300
360
420
480
540
600
660



cagccatcgt
tcgtaccagc
ctigctttat
atgagtgaat
gtttgatgca
aggatagtag
tccacgetta
aaaacaattg
ccgtgaaaga
aaaagattat
agagggittg
tacgcttatg
tatcctetet
aaaattaatt
ttcgatgcag
atgttaacca
ttctttaaty
taatacagag
acctgttceca
gcataccacc
agaatacttt
atagagacat
agatattcaa
accattttat
tcaacgtctt
tTtccttctyg
tgcagtaatt
ttttctetaa

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

<400> 22
Met Thr Ser
1

22
110
PRT
Sacch

GIn GIn GIn

Ile
35
Ile

LYS Arg

Glu Arg
50
Ser Asn Thr
65
Ala

Gly sSer

Ser Gin Met

<210>
<211
<212>
<213>

23
4067
DNA
sacch

<400> 23

cctcagatge
ctccattgga
cectaacaaa
gagtttaica
agaatagcaa
cttacttaca

acaatrtitgg
ttetettccg
agtcaaaatyg
gtctctcetgt
atatttaaca
caatcgcaaa
caacaacctc
aagttgaaaa
attactgctt
acattaccag
aaaaatgctc
taatgatagt
caccctatcet
cagcggtaat
atagtttgat
atgcccaccc
ccttttccaa
tctcacttag
aacaataacg
acaattctgce
cttguctcaa
aagtaacgaa
tagcgecttt
acgaattttc
ggtttcggra
ttagtgcaga
gttctggatt
¢caaatcctt

aromyces

Gln
5
Gln

val

Gin
20
asn Glu

Thr Ala

Lys ASp
His
85

Asn

Asn

Ser
100

aromyces

gcaattcatg
cgtagaaaac
gcggaacaag
caaccatcac
gcaagttctt
tctgaaaatt

Asn
GIn
lL.eu
ser
Tyr
70

Phe

Ser

aacgagtata
gcttgatgac
tacgtacgcet
tacceggtty
aggagaacag
cgttctcaat
aggaacagca
gaatcaacga
caaatgcatg
aactatgggg
aaaaaaatag
aatagaatcc
ttttttttct
cttatctita
caagtcattt
ttttaggtat
gagctcgatc
cctaccaaaa
ggctttttca
atcaageggg
attcrtggaa
gtecgttica
atcatttceg
accaagacga
caccaaaaca
gtcteegett
aaattgagta
caacattgrt

cerevisiae

sSer Pro

Leu Ser

ASNn Asnh
40
Asn Ala
55
Thr Leu

ITe Glu

Asn Ser

cerevisiae

gaattgtact
tctttattac
ttccagttcc
aactccgtia
tcaggtttaa
gcaagttaca

11836_045_228_5L

aagagagaaa
agtcttaata
tttcactata
tcatgttgat
aaatgttttg
aattctaaga
acagcaacag
acttaacaat
tcttacaata
ctacccecegta
ccaaatgtca
aaaaaaaaaa
rctaattitg
ttgttagact
tgttiattac
agttcgctaa
ttggttigtt
caagcgtaat
aattggccca
aatttatctg
gttgtcttaa
tactccagat
tttatctgca
tctcttaatg
tagaaaagca
ttcatgtaaa
tacgctttgg
ttatctacty

Leu GIn
10

Lys

Arg
Leu Ile
25
Lys

Leu Arg

Cys Leu Thr

Glu Leu
75

Lys

Pro
Gly Leu
80
val Cys
105

Ccys

cttgccagaa
agaagttgtc
gccatcgaga
atcaagagca
aagatatgtt
ttctttgtat

ttaaaaacga
tcatctgcaa
taatatgatt
trrrgtttca
tgacagcacc
atgacatcag
caacagcttt
aaactgagga
ataaactata
gcaggatcaa
aactcaaata
adaatataca
gctocgttcea
tcgcagaaat
gtcccagttc
gttcaacgct
tettgetacy
tgaatggtgt
tttcgaaata
taagagcecac
tagctatcaa
catcattcaa
ataaagtggce
tattataaac
tttccatcaa
ttttcatttc
tattcataat
crttctataa

Gln Pro Gin

Gln Leu
30

Leu

Lys

Glu
45
Ile

Lys

Ile
60
Trp

Asn

Gly Tyr

Asn Ala Gln

Thr Leu Met

110

gttaagtggt
cgcaaagagt
aatcgtcaag
ggtcttgaac
gaaaagcgac
aacgaacgtt

Page 24

cgagaaatat
ctcttgaaat
tgtcaatgtg
ggctctaaat
tgtcaatttt
ttcaaaactc
ccttaaagat
aagaactcag
cctcgaatac
atcattttat
gtgtttgttg
tgettittca
tatctiattc
trcctttage
gcgagaaata
ccteaaagea
tagagcctca
aatacatagg
aatctegetg
cacticttia
tttctttgea
caaattttcc
tttcatgatt
aacttgcgea
gaagaaatag
atrtttctagt
tgtcaagage
Tttt

Glu Gln
15
Lys Leu

ser Arg

Tyr Thr
val
80
Asn

Pro

Lys
95

tcgatagtca
ttgaagatat
agtatgcaag
gttttgttcg
gggcaaccca
aaggaaccca

720

780

840

200

960

1020
1080
1146
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2333

60

120
180
240
300
360



taaagctaaa
ccctgaagaa
agttttegtg
tettttegga
gaaaaagtga
tatcaaaact
gacaccataa
ttttacaatt
aataggaaaa
ctagagtgga
ggaaccgett
tagtagaaca
agctactecy
agccacageyg
tggacaaggc
tattgtcaaa
aaaatttgaa
tttagaacaa
ccaaaaaaayg
tgcgttggaa
taatgagccc
gttacttcaa
tccaaaatta
gcttttaggc
ttttattcct
agaaacgcct
tctegactat
cccteccacag
tgaaagggat
ggcacccact
tttttattca
catgaagtat
aaatgcaaaa
cttccageaa
tcoccataoag
tccaccagaa
tttgcceoct
ttatagatcg
gtggaacact
tecectectage
aatgaagtct
aaaaatttca
cttggaaacg
caaagaaatt
tggagctcat
aacctgatat
ttaatattaa
aatcttatac
tctattaacg
tttatatatg
acatgacctc
gataccaacg
ccaccagaaa
aaagttgtaa
caagaaagca
caaaggaaaa
gaaatcaaca
atcataacat
taataaaatc
aatcgcagea
cggagatttt
atattgttac

gacatttgtt
cttcgttcag
tgtataaata
gagctegttt
aacagataaa
aatacaaaac
atcgaagtac
agattacttc
gataacaggt
tattgatatt
tectttatttyg
gaggaaatct
ggcgaagrg
ccggtaaatt
titgtcictt
tgttgtcttt
gagggtattt
ccaaagtccyg
cagaaagtat
agagatttaa
gecettarctt
catttagatt
gaaagcgaga
gttggcctca
cagaaattga
catgacttac
tttcctgtat
gcrttracge
tctatgeccy
ttcccagtge
tctaacaata
gacgaaccag
tcteacaact
tcttacccaa
ggagatcctc
ggatgtgata
caagctatgc
acaccaggtt
gctgttteac
acattttatt
tcacaaggaa
aagcctctac
aaageccagyc
tcgatgecta
tcacttgagy
aatataattt
acaatactca
aagactagag
ttagaaaata
tgatttatct
caaaactaca
tagtattgcc
aagcgagatt
tcaaaaaaga
gaagcaaaaa
agcaaggaat
tttagaccaa
caatgtgaga
tcgacttatg
agtacgtcag
aaaattgcac
acaaattcaa

gaaaacgaat
taatcacttt
tatgaactct
caaaatgaaa
aatrtgtttta
agcctaaaaa
tcgtacgeta
tttttagttg
aagcactgaa
tctcaaacaa
aattgtcttyg
taaaagttca
aagaatcgct
ggcaagaaaa
gtgtattttg
acagaatgca
tttcagattt
aattttigtc
trrttggtt
aaagagaaag
titcatatga
ctagaagacc
attttaagga
tggatgacga
ttatagaacc
ccaagaatac
ctgttgaata
cagctgeccc
tTtaattctct
caccatcatc
acaaggaaaa
ttatggattt
ctggccagea
acggaatggt
tactcgatca
acaatatgct
aaccagctec
ccgegatgtt
cttatagttc
ctcaaaatat
atgttccaac
atattaagac
caagtgctgg
ctccggattc
tagataccaa
ttgaatttat
gaagaaaaca
caaacaaaaa
acaaaaaaaa
agcgtcacag
tgatcgetta
tettattttt
cctaattata
aaaaggtgca
aagcaggatt
gctaccgata
aatccacatyg
aaggaaacat
acaccattac
ggacttattyg
tgcaacattt
gcagattcta

11836_045_

gtaaagaatt
caagctgtag
agagtgttge
caaacgeegt
aaagaaacga
agattgaaca
gttitctcge
actittttga
gacttgtttt
gactcgtega
ttcaccaagy
agctaataat
aaggttaatc
ccaaattata
gaacaatcta
aaagtttggg
aagaaatctc
gtitctattc
cagtgtagca
titgaatcag
ttcctcatet
atctagtaca
taatgagrig
tgegecagaa
caatactctc
cgctaaggygc
ccctacggag
Ttccatgect
tcttaataga
atcgaggecaa
attggtatct
tgatgaatct
aactaaacaa
tccaggatac
agcectrtttat
gtatccacaa
aacctatgtt
cccatacatyg
gagagcacca
aaatcaatac
aggtaataaa
aagtgcttat
tgacgaagat
caatacttig
tcgaaggec
gatacaagaa
acaaggacaa
gcaagaaaaa
Aaaaagaaaa
tatgtaatat
gtattacaat
cagaatggea
aggtgaaggc
gagataaaca
ttttgagaaa
catctttegt
atttaacaaa
taacaacatt
ttactcaaag
atctcgtaga
Ttgtcttata
ctaaatitct

228_5St
ggtccagttt
tatgtaaacg
ataatttgaa
tgtcocgtttt
attitgcaaca
actcttcgeg
acatagtacc
gacgttcgtg
ataagtgtcc
agaaaacaca
atgaaagtcc
gaaaacgatg
ggcgatctaa
aggcgatact
tactatatta
agagaagtag
aaatgtggta
agaaatatgt
catgataagt
ccttcaacga
gataagcctc
acaaaatcag
gtaacagtaa
tcccectctc
gaattgaatg
agagacgaag
gaaaatgcgt
atttcctatg
tacccctatc
cattttatga
cctagegacc
cggecaaatqg
caccaattat
tacccaaaaa
ggcgcggacg
actgcaactt
gggagaccat
caaagttcaa
tctacaactg
ccacggcgaa
caatctgtgg
cagaagcaat
tcrgerecatc
gtggtccagt
gataaaaacc
ttaaaaatgc
tctgttttta
aaggtaataa
agataatata
aaatatcaat
atgtgtttat
aaggccatcg
atcgatgttc
aagttaataa
aaagttaaaa
ttccaagact
acggctaacg
ccaaaagtea
tataccgttyg
tgaaataggt
cattaacatg
ctcteat
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gcacaagaca
atatagatga
acacagcatt
cgtctcaata
tcttaagata
gtcaggtctc
actacgttec
ccattcataa
caagcgagac
cttttatagc
aaataaccaa
aagtcagtaa
aattcttitt
atctgaatag
caggtactga
ttcaaaagaa
tagatgcaac
gtctgaaaac
tgtttgcgga
ctaagccegt
tctacgatca
ataattcgcc
ctaatcagec
aaattaatga
gtctcacaga
aagattttcc
ttgatccgtt
ataacgtgaa
agttatcagt
caaatcggga
ctaccagcta
aaaactgtac
attctaacaa
tgccgtataa
attttttctt
catggaatgt
acacaccgaa
attccatgca
Ctaaaaacta
gaactgtggg
gcaagtcigc
acaaaatcaa
ctgataagaa
cagaagaagg
ttccagatge
gggccagaat
taaataaaac
atgtaacaaa
atataatacc
gagtttctta
ccactatttt
gaaaattttt
ataatagtta
atgacaaaat
gttggtaagc
atttctatta
ctcttaaagc
ataccgtcta
atttgcgatyg
agtcacgatg
gcaatgacac

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4067



<210> 24
<211> 68
<212> PR

<213>

<400> 24
Met Lys val
1

Gin
val
Thr
Leu
65

Tyr
GlIn
Tle
Glu
Leu
145
His
Ser
Ser
Leu
Ash
225
val
ASp
Leu
Thr
AsSp
305
Glu
Pro
Pro
Pro
Asn
385
Pro
Phe
Asn

Gin

Ala
Glu
Ala
50

Asn
Tyr
LYysS
Phe
Gln
130
LYS
ASp
Leu
Phe
Gin
210
Ser
Thr
Ala
Ile
Pro
290
Phe
AsSn
Ser
val
Thr
370
Arg
Ser
ASp
Ser

Glin

8
T

ASRH
Glu
35

Pro
Ser
Ile
Phe
Ser
115
Pro
Thr
Lys
Asn
Ser
195
His
Pro
val
Pro
ITe
275
His
Pro
ala
Met
AsSh
355
Phe
Asp
Asp
Glu
Gly

435
Ser

Gln
Asn
20

Ser
val
Gly
Thr
Gly
100
Asp
Lys
Gin
Leu
Gln
180
Tyr
Leu
Pro
Thr
Glu
260
Glu
ASD
Leuy
Phe
Pro
340
Ser
Pro
Phe
Pro
Ser
420
Gln

Tyr

saccharomyces

Ile
5

Glu
Leu
Asn
GlIn
Gly
85

Arg
Leu
Ser
Lys
Phe
165
Pro
AsD
ASp
LVS
Asn
245
Ser
Pro
Ley
ASD
Asp
325
Ile
L.eu
va'l
Tyr
Thr
405
Arg
GIn

Pro

cerevisiae

Thr
Asn
Arg
Trp
Gly
70

Thr
Glu
Arg
Glu
Lys
150
Ala
Ser
Ser
Ser
Leu
230
Gin
Pro
Asn
Pro
Tyr
310
Pro
Ser
Leu
Pro
Ser
350
Ser
Pro

Thr

Asn

Asn
ASp
Leu
G1In
55

Phe
Asp
val
Asn
Phe
135
GIn
AsSp
Thr
Ser
Arg
215
Glu
Pro
Ser
Thr
Lys
295
phe
Phe
Tyr
Asn
Pro
375
Ser
Tyr
Asn
Lys
Gly

Ser
Glu
Ile
40

Glu
val
Ile
val
Leu
120
Leu
Lys
Ala
Thr
ser
200
Arg
Ser
Leu
GlIn
l.eu
280
ASn
Pro
Pro
ASp
Arg
360
Ser
AsSh
Met
Glu
GlIn

440
Metl

11836_045.228..5L

Arg
val
Gly
Asn
Ser
val
Gin
105
LYS
Ser
val
Leu
LysS
185
Asp
Pro
Glu
Leu
Ile
265
Glu
Thr
val
Pro
Asn
345
Tyr
Ser
Ash
Lys
Asn
425
His

val

Thr
10

ser
Asp
Gin
Cys
Lys
90

Lys
Cys
Phe
Phe
Glu
170
Pro
Lys
ser
Asnh
Gly
250
AsSn
Leu
Ala
Ser
GIn
330
val
Pro
ser
Ash
Tyr
410
Cys
Gln

Pro

Glu
Lys
Leu
Tle
val
75

Cys
Lys
Gly
Leu
Phe
155
Arg
val
Pro
Ser
Phe
235
val
ASD
Asn
Lys
val
315
Ala
Asn
Tyr
Arg
Lys
395
Asp
Thr
Leu

Gly

Glu
Ala
Lys
Ile
Phe
cys
Lys
Iie
Phe
140
Trp
Asp
Asn
Leu
Thr
220
Lys
Gly
Phe
Gly
Gly
300
Glu
Phe
Glu
GIn
Gln
St
Glu
ASn
TYrE
Tyr
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Iie
Thr
Phe
45

Arg
Trp
Leuy
Phe
ASD
125
Arg
rhe
Leu
Giu
Ty
205
Thr
Asp
Leu
Ite
Leu
285
Arg
TYr
Thr
Arg
Leu
365
His
Lys
Pro
Ala
ser

445
Tyr

Leu
PO
30

rhe
Arg
ASDN
Tyr
Glu
110
Ala
Asn
Ser
LYys
Pro
190
ASD
Lys
Asn
Met
Pro
270
Thr
Asp
Pro
Pro
ASD
350
Ser
Phe
Leu
val
LYS
430
Ash

Pro

LYS
15

Gly
Leu
Tyr
Asn
Arg
95

Glu
Thr
Met
val
Arg
175
Ala
GIn
Ser
Glu
Asp
255
Gin
Glu
Glu
Thr
Ala
335
Ser
val
Met
val
Met
415
ser
AsSnh

Lys

val
Glu
Ala
TyYr
Leu
80

Met
Gly
Leu
Cys
Ala
160
Glu
Leu
Leu
Asp
Ley
240
ASD
LyS
Glu
Glu
Glu
320
Ala
MeT
Ala
Thr
ser

400
ASp

Phe

Met



450
Pro Tyr
465

Gly

Asn

Ala Asp

Leu Tyr Pro

Met GIn Pro
515
Ser Thr
530

Met

Arg
ser Gln
545
ser

Thy Thr

Ile Asn GIn
val
595

Lys

Gly Asn

Ile ser
610
tys Ile Asn
625
Ser Ala His

ser Asn Thr

Glu val Asp

675

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

<400> 25

accagtyggrc
agtrtgcaga
tggtttgact
tgcictggec
ggatggtttt
atcrtcaaaa
cttgggaata
agtgttgaag
ggcctrgggat
agtaagaatt
attgttgrrt:
aatgtggatg
acacttttat
ctaagattgt
cetegttata
ggattagaag
rcatatctgt
acagagaagg
ccaattgcag
gtctaacatt
aaaactgacy
aatacagcaa
tgtatcatca
cggattatcg
tgcaacacca
gccagcecgea

25
3548
DNA

Pro met

Gly

455

Gly Asp

470

Phe
485
Thr

ASp

GlIn
500
Ala Pro

Pro Gly

Trp Asn

Phe
Ala
Thr
ser

Thr

Phe Pro

Thr ser

val
520
Met

Tyr

Ala
535

Ata val

550

Ala Lys
565
Tyr Pro
580

Pro Thr

Pro Leu

Leu Glu

Asn
Arg
Gly
His

Thr

Tyr Pro

Arg Arg

Asn Lys
600
Ile Lys
615

Lys Ala

630

Pro Asp
645
Leu val
660

Thr Asn

accatacatg
gctaactctc
Ttctctaacy
aatatgtctc
tcaaaaccgy
gtattaccct
ttcaatgcag
ttattattga
aagttattat
ttctgcgtct
tgtcgtacaa
aaacaaaact
tgatgattgt
gttytccttt
agtgattcgt
acctacaggt
ttttgcageg
aacttgaaag
gaaaagacag
aatgcaatac
ttggatgegt
ccgcaaaatg
tcatcatctt
ccatcatcca
gttgaaaacg
gcagatctga

LYS
val

Arg

Asn Lys

Gln ser

Ser
680

Arg

Saccharomyces cerevisiae

aaataccaca
ttgtgggaac
taggaataac
taccagttat
¢ttcaaaaat
ttgtatttaa
ttttccagtc
tggaacceat
gcgaatggeg
atctttctat
tcctttatga
gaatccaatg
cttttcttgc
ttcttacgaa
ggggtaacgg
taatgtgaag
tggtatattg
ggctcaatct
agactcacca
agaataatag
ttggtgatga
aacctgtttt
tgtccacgeo
cgaattctac
aacattcgat
aagatacgtt

11836_045_228_sL

Leu
475
Gly

Pro Leu

Glu
490
ASN

Pro

Trp vai

505
Gly

Arg Pro

Phe Pro Tyr

Ser Pro Tyr
555
Ser Thr
570

val

Pro

Thr
585
Gin

Gly

Ser val

Thr Ser Ala
Ser
635

Ser

Arg Pro
Ile
650
Glu

Glu

Glu
665
Asp

Gly

Lys Asn

gtgttttcce
catgatcaaa
aaatgcggcet
tgctaccgga
acccattaac
gacatcatct
ccgatcgaga
tactactatt
atgcggttat
taggaataaa
atgaaaatat
atgagaaata
aaaccccaat
atttrtitec
cgatatcata
cgacactaat
gttgttggtc
taaccirgcac
gggacaatct
caacctgttt
ccaagctata
agttctgtct
atgcattata
tCCCtCtan
atcactacca
gtcgggaact

460

Asp GIn Ala

Cys ASp Asn

lLeu Pro
510

Pro

Pro

Thr
525
Gin

Tyr

Met
340
ser

Ser

Ser Arg

Phe Tyr ser

Met sSer
590
Ser

Lys
Gly Lys
605
Tyr Gln
620
Ala

LYS

Gly Asp

Met Pro Thr
His
670
ASp

Gly Ala

Leu Pro
685

aatgtacgga
gcctgaattt
gtcttaccty
atagectett
agcrctetrtt
gtctgtggte
tccgtattac
ttctttcttg
gaagaaataa
atatgactat
taagcttyty
aatgtacaat
gttacaatcy
ctococctrttt
ctattattgg
gataagaaaa
atgtttcaac
ccagatgtog
cgaatagaag
ttgcgaagay
tcgaaaccaa
tctctatcac
gatgcgtaca
attcagggat
cctttggaag
tcaaatggta
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Phe Tyr
480
Asn Met
495
Gln Ala

Asn Tyr

Ser Asn

Ala Pro
560
Gin Asn
575
ser Gin

Ala Lys

Gin Tyr

Giu Asp
640
Pro Asp
655
ser Leu

Ala Thr

cgacttggga
tattcaactt
taccattett
crtgaatagg
tcaaataaaa
tggtatcctt
tgttattatt
tcgratttta
aagggctaaa
atttactatt
gtcttaaaag
cagatraataa
cccattagtt
tgatcactgt
cccatctgat
ctgcatcgga
gaaagacttt
gcaataatgg
gccacgtgat
gcataaaaaa
acactgtggt
aatccccegty
gtaataattt
tgtccaatat
aaagectate
attatataca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



actccaggac
ggcactacat
taacagtaca
ccatgaaaac
cataatttta
aaggtttgtt
atcaaaaata
cartcatcgt
atgtgatttt
gtccacttat
ttggtcattg
taacgataca
aagattaccc
tattaagaat
gaaatacgta
taaaataaag
gaaacaatcg
gcactttrtt
tatgtaaatc
agcactttat
ctgtgttteca
caaccaacct
taaagrtact
ttrggctict
aacagaaaac
cagctcectt
cttgctgttt
tcgetttata
ccatattacg
aaaagaggta
gcatrrgtcg
crgectttca
tcaaaaggaa
agcacgag

<210> 26
<211> 515
<212> PRT
<213> sacch

<400> 26
Met Phe Gln
1
Leu Asn Leu
Thr
35

Asnh

Thr Glu

Ile
50
Lys

AsSn

Ile
65
ser

LYS

LYyS Pro

ey val Leu

Ser ser
115

Pro

Leu

Ser
130
Asn

Leu
ser Ile
145
Pro

Leu Glu

ttggttcagt
gttcctgatt
atcatcaacc
attatcacct
atrggaatact
caaagaggoa
gcgtatggeg
gatatcaagc
ggagtttcca
atgtcaccag
ggcttaatga
cctgatggca
aaagaccgta
gaaagggaaa
tcaccgtcta
gaagacaaga
gaaagatcaa
tcacatcect
acaaaccaat
gtacagaaaa
ccatcgttac
tcggticctc
ttccaccatt
tttttaccat
atagtgctca
tgtggtggag
ctctctaagc
tgctegtacc
cgtrrittgt
aatgtatatt
tcaatagtac
gtcaagaatg
taacgattta

aromyces

Arg Lys

5
His Pro
20
His Gin

Ala Ile

Lys Leu
Thr
85

Ser

Asn

Ser
100
Thr Pro

ser Ser

Ala Thr

Thr
ASp
Gly
Gin
Thr
70

val
Leu
Cys
Thr

Pro

tggggaaaat
¢caaaatagt
aattagttag
tctatggagc
ctgattgtgg
ctgtttcgag
tactaaatygy
cttccaatgt
aaaaactaat
agaggataca
tcatcgagcet
tattggattt
tctattccaa
ggtcatcgat
aagatgataa
gaattaaaag
cceattgaat
ttctcaaagc
tttctaatgt
tttcacgatt
ttaatttctt
taacgaaacc
gtgggtttct
acttgaatgg
tgacttgaca
ggttgaacac
ggtgttttgt
ttttttcaaa
taatgitcaa
tgaacaattyg
acaataggcg
ccggaattaa
ttgaaaaaac

cerevisiae

Leu Gn

val Gly

GIn ser
40
ASh Asn
55
Leu Asp

val Ile

Ser GIn

Ile
120
Ser

Ile

Asn
135

val Glu

150

Glu ser

165

Leu

ser Pro

Arg
Asn
25

Arg
Ser
Ala
Gln
Ser
105
ASD
Thr
ASR

Ala

11836.045_228_5SL

tggtgctgga
tgccaaaaaa
ggaattatct
ttattataac
ttctttagat
taagaaaacc
cttggatcat
tctgattaat
aaattctate
aggaaacgtt
ggtaactgga
gctgcaacgt
ggaaatgaca
tcatgaattyg
atttagacat
agaagccttg
gcatgcgata
tataticata
aacaatatrtt
gagagaagct
agagttctta
gaaggcgatt
tttttcaaat
tttccecagat
aggaacgcaa
tgccaaaata
ttcctacttg
agcccategt
tttctgacat
ttaaagagaa
atctatttta
cagaattica
tccacottc

Arg Asn
10
Asn Gly

ITe Glu

Asn Leu

Phe Gly
75
Gln Pro
90
Pro Cys

Ala Tyr

Pro ser
His
155
Ala Ala
1790

Glu

aattctggaa
accattccty
atcgtcaaaa
cagcatataa
aaaatactgt
tggttcaacg
ttgtaccgac
agtaagggge
gctgatacat
tattctatca
gagtttccec
attgtcaacg
gatttigtca
ctacatcatg
tggtgtagaa
gaccgtgcca
acattagtta
tatatataga
ttaaaaataa
tgcgaataat
tattctttat
aataacccac
tcagtcagag
gccaagtatg
tccatagtet
ttactcatty
gtggcacaca
taatttttca
gttacaatta
gataaaaacc
gtacggtaat
gaaaaaacgt
tggagtagca

teu Lys Gly

Gln Leu Gin

His val
45
Leu

Gly

Phe
60
ASp

Arg

Asp GIn

Gln Asn Glu

val Ser ser

110

Ser Asn Asn

125

Thr Ile GIn

140

Ser Ile Ser

Asp Leu Lys

Page 28

ctgtggtgaa
tggaacagaa
acgttaagec
ataatgaaat
ccgtttataa
aattaacaat
aatataagat
agattaagtt
ttgttyggaac

aaggggacgt

taggtgggca
agccrtcacc

ataggtgttg
atcttataat
daaataaaatc
agttagaaaa
ggaacatatt
ctectectgat
tcatcaaagt
actagttagc
ttttatgeca
cgaagctacg
aaatgccict
agccaaatcc
cttectttttce
titttcacca
atgactgtac
cccgaggacc
taataacgcc
ttitaatctt
taaaagaaag
ttagagaaca
tctcaaatta

lL.ey
15
Glu

AsSn
Lys

Met Ser

Arg Gly

Ala Ile

pro val
g5
Ser Ser

Phe Gly

Gly Leu

Leu Pro
160
Asp Thr
175

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3548



ey
GlIn

Leu

Ser
Leu

His

Gly

Gly
195
val

210

Glu
225
Ile
Ala
TYF

Phe

Gln
val
Tyr
Ser

val

Asn
Lys
Tyr
ASp

275
Gln

290

Leu
305
Leu
val
ser

Thr

Thr
Tyr
Leu
Lys L

Tyr

1le
Arg
Ile

Vs
355
Met

370

Gly
385
Glu
Leu

Arg

Asp
Phe
Leu
Iie

Ash

val
Pro
Gln
Tyr

435
Glu

450

l.eu
465
Trp

Arg

ser

<210>
<211
<212>
<213>

<400>

Ile
Cys
Glu

Thr

Met
Arg
Ala
His
515

27
4154
DNA

Thr
180
LyS
Pro
Asn
Asn
Asn
260
Cys
Arg
Ser
Gin
Asn
340
Leu
ser
Trp
lLeu
Arg

420
ser

Lys
Lys

Leu
500

Sep
Ite
Asp
ser
val
245
GlIn
Gly
Gly
Lys
Tyr
325
Sser
Ile
Pro
Ser
Gly
405
Tle

Lys

g Glu

Tyr

Ile
485
ASp

Asn
Gly
Ser
Thr
230
Lys
His
Ser
Thr
Ile
310
Lys
LYS
Asn
Glu
Leu
380
Gly
val

Glu

val
470
Lys

Arg

Gly
Ala
L.YS
215
Ile
Pro
Ile
Leu
val
295
Ala
ITe
Gly
Ser
Arg
375
Gly
His
Asn

Met

g ser

455
Ser

Ser

Ala

Asn
Gly
200
ITe
Ile
His
Asn
Asp
280
Ser
Tyr
ile
Gin
Ile
360
Ile
lL.eu
Asn
Glu
Thr
440
ser
Pro
Lys

Lys

saccharomyces cerevisiae

27
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Tyr
185
ASN
val
Asn
Glu
AsN
265
LyS
Ser
Gly
His
Ile
345
Ala
Gin
Met
Asp
Pro
425
ASp
Ile
Ser
Ile

Leu
505

ITe GIn Leu

Ser Gly Thr

Ala Lys Lys

220

Gin Leu val
235

Asn Ile Ile

250

Glu

Ite Ile

Ile Leu Ser
Thr
300

Asn

Lys Lys

val Leu
315
Arg Asp Ile
330
Lvs

Leu Cys

Asp Thr Phe
val
380

Glu

Gly Asn

Ile
395
Pro

Ile

Thr
410
ser

Asp

Pro Arg

Phe val Asn

Glu Leu
460

ASpP

His
Lys Asp
475
Lys Glu
490
Glu

ASp

Lys Lys

GIn
val
205
Thr
Arg
Thr
Ile
val
285
Trp
Gly
Lys
Asp
val
365
Tyr
Ley
Gly
Ley
Arg
445
Leu
LysS
LYS
Gln

Asp
190
val
Ile
Glu
Phe
Leu
270
Tyr
Phe
l.eu
Pro
Phe
350
Gly
ser
va'l
Ile
Pro
430
Cys
His
Phe
Arg

Ser
510

L.eu
Lys
Pro
Leu
Tyr
255
Met
Lys
ASN
ASp
Ser
335
Gly
Thr
Ile
Thr
Ley
415
Lys
Cys
His
Arg
Ile

4095
Glu

val
Ala
val
Ser
240
Gly
Glu

Arg

His
320
Asn
val
Ser
LYS
Gly
400
Asp
ASp
Ile
Asp
His
480
Lys

APrg

taaaacatcc
ctagcttatc
cgtgtgatat
ggaagtaaaa
gccteggtaa
Tataaaactt
cactaaacca
aaatggaaac
atgaaatata
actgttcatg
ttctcaataa

ttcataaaaa
gtcatttgag
cgggagtgca
tagggcaatc
ccggatcatg
gratcagagg
tttgaaattc
actrtctacy
actgagcaag
gtgcctttta
accaccggca

cgaccaatat
aatccctcta
aggtcgaaac
actacaaaaa
ttaagatttt
tatctgcgat
aaaaagcacce
cagctttata
tcctatatac
gagacttctt
gtatcticaa

gaaaacattc
gacctttatt
caatgtgctc
ctaccaagta
taaccacggt
ctaaaaagat
taaggcaaaa
caagttagcc
aatactatta
catcacttat
ctggaaatct
Page

gtcatagcct
ttggaaccat
ttcaactctt
taataggtac
getggtette
taatttttga
tataaatcta
ttctagetta
atgatctict
ctgaggccty
tgcactgggt

29

atatttacaa
agattatcaa
ggcgecetgta
cifttgataca
gatacttaag
aaaagatcaa
aatatacgta
tgaaatagaa
tgtccatgag
tggccacccyg
cttacgcaat

60

120
180
240
300
360
420
480
>40
600
660



ggggcttgcy
tctttggatt

tattactatt
atgcctticg
tggctttaaa
taaagctagt
agagggcact
atttctggag
cacagaagaa
aataggagac
tgaacaggtg
gctatcgatg
tggttcecgct
gctaatcaga
aatggtccaa
atatgacgtg
aattttrgtt
atatctaaga
acagaacaag
aaaggacaga
tttggccgga
atttcgccat
taatatcggt
attagatcag
taaaaggcca
tggtgaagaa
gaaaattgcc
gagtgtttac
gataaaaaat
gaataatgag
daaaaccaat
attgaaggag
aaatttaaat
ttacggtcca
tgcgtatttg
tgatatcaaa
gaataaaaaa
dgtggtcaaa
cattgaaatg
caaaataggc
tttcttaaga
gcagcatcca
atggcactaa
gacatttatt
taatcataaa
acccctggaa
agcacgaaga
aacctgctct
attcacatga
atattgaaat
gaagcgtaaa
tecettagtge
tcattcatgt
cattgcatgg
tcatttcctt
ggcaattttg
aaaataatgt
tcatctaatc
tgaaggaaat

<210> 28
<211> 717
<212> PRT

taactgttca
ctcgeccaac
attattatta
ttatcagget
cagtagaaaa
atgataagat
gacttactaa
gaaataggat
gaaattaagt
agactcaaaa
aatagattga
aattcagaat
aagaaagtta
agattgccac
gattatgatg
gaattagtca
tccaaagacc
acgttgagtg
gggatttcgc
attagacaga
tattttcctc
tcagcaaggc
gacatactat
acaagattaa
gaagataatg
gaagatcacg
acgcccaaga
ttgggcatga
aataacattg
caggaggaac
Caaaatattc
ttacatcatg
atttttcttg
tttgaggaat
cataagaaga
ggttgcgtaa
caaaataaga
cagaccgcta
tttaccggta
acaaacacga
aaggcattty
tggctggatyg
agtgctctagy
gaatatatct
tcacaattgt
taaaatcaag
aacaggcctt
aggaaaagga
ataatctgtt
atttgaaaaa
ctgttttatt
cattttttag
ccttggacaa
ccatttccceg
ctaggtagca
caatattaat
ctaaaacttc
tatcgataaa
ccaa

aaatccatga
trttectcca
ttactaacty
agcattaaaa
tattcatatt
caccggtaga
ttggtgacga
gcactcaata
atctcgacaa
ttttaaggaa
aaaacctgat
tgattcctga
atgtaaatgg
atgaattatt
tgritgtctt
ctatttgceca
aaacaccaag
cattgagcca
ataacaatgc
trtttaatca
atacagacat
taagcattgc
tgaaacacic
gcagtaaact
atgccatatc
atttctttgy
attggttaaa
atgctcacac
gtgttcccac
aacaagagaa
acagaaagat
agaacattgt
aatacgttcc
cactgattac
acattattca
aaattactga
gagctrctit
ctactgctaa
agcatccttt
ccececgagat
agttggatta
cacacataat
ccgatrtrtttt
gctatttacce
gaaaaaaaga
taagataatt
tctttgegag
ggtagataga
accaattrrtt
tgetrgtttt
gaagttagtc
catcatatta
gattgaatct
gatttgagga
tttgtaaata
ctttccagaa
gggaaattcg
cttcaaggat

11836_045_

ttttagtttt
cttettttat
ccattatagt
gcecttitaag
tacacacatg
cgaaatatac
daagaccaac
cctggatage
ggatatcctc
gtcaaaatcg
ggaaaaagta
aaagcactgt
ttgctttaat
agccacaaac
agattatacc
cgcaaatgat
tgataaagcet
ggttgggeca
tgaagggaaa
gaggcctect
gaagcggttyg
tcaaagaaga
aaacgctgtt
tgacacaact
taaccagtta
ggaggacagt
aggtgcttge
tggtgaacta
agacaacaat
aatagaagat
ggttgatgct
tacttattat
tgggggttcy
taatttcact
cagagatatc
ttttggtatt
gcaaggttcc
agcggatata
cccagattit
accttcctgg
tcaatacagg
ttgaaaaagg
atcaaataat
gogttrtitrt
ccaaactaga
ctgataaaaa
gtgatatcaa
caaaagcaag
cicataagat
tatggggacc
ctgataattt
ttgaattttt
acatcaacaa
tcttcactaa
caacttttca
ctatcattat
ataaaaactt
tctcgagetyg

228_SL

coccteccect
attttgggtg
ttctttatge
gtgtaaagct
cataaagaga
atggaacaga
gatrttacctt
tttattcagt
attgctttgg
ttccagagag
agctctctat
grratattta
gcagaticta
tTccaatggag
aagaacgtac
cgtgttgaga
atatccacat
tcctegtcaa
ctecggateg
agcgaattta
caaaagacga
cctttaagty
gatatggcecc
aaaattccga
gaactattaa
gacattgttt
attggatcag
atggcagtaa
aaacaagcca
gttgggocyy
ttacagcatyg
ggtgctictc
gtttcctcca
aggcazatac
aagggtgcaa
tcaaaaaaat
gtattctgga
tggtctacag
tctcaaatge
gctacgtcag
cctagtgecc
gctacttatt
acatatatat
tttcaattac
tgacggtatt
aatccgaccg
accattgata
gaaataatcc
aaagccatct
acaattcgce
ctctaccgtt
cactttctct
tTtgaacagga
ttaaaaacca
acaaattctt
gttccattac
tcaaattagc
caaaactttt

page 30

tttaaagtaa
cgttctttac
tgtcctcacc
ttcgecgoga
gaccacttaa
cacaaacagc
ttgtygcagtt
gcaaccrtgt
gtgtaaacaa
ataaacggat
ccactgctac
tcttaaacga
ttaagaaaag
aagtaactaa
tgcatttget
aaaataggct
CCaaaaaact
atttgttgge
acaacacaga
tttctaccaa
tgagagagtc
cagaatcaaa
tattacaagg
agcttgecca
gtgtagagtc
cattaccgac
gcagttttgg
agcaagtgga
attctgatga
taagtcatcc
aaatgaattt
aagaaggcgyg
tgctgaataa
tgattggggt
atattttgat
tatcaccttt
tgtcaccaga
gatgtgttgt
aagcgatctt
aaggaaagaa
ttgaattgct
aattcttitt
catatttagt
gctgattaag
tgattctcat
cacagatgga
tcttctcaat
atagagtttc
atcaaaaatg
tgtacctcta
ttcgetttct
aaatgattta
aggaatattg
atgtagcccc
taatctctta
atctgaccat
aaatttagaa
acgecctttgt

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
17490
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4154



<213> saccharomyces

<400> 28

Met
1

Glu
Gly
Glu
val
65

Phe
Met
Glu
Ser
LyS
145
Ser
Leu
val
Phe
Lys
225
ser
ala
Gin
Ala
Arg
305
Pro
ser
Leu
Arg
val
385
ASp
LYS
Met
Lvs

ser
465

Glu
Lys
Cys
Glu
50

Ash
Gin
Glu
Leu
ala
130
Lys
AsSN
Asp
Thr
val
210
LYS
Ser
Glu
Ile
Gly
290
Glu
Leu
Asn
Ser
Pro
370
Glu
Ile
Gly
Asn
ASh

450
Asp

G1n
Thr
Thr
35

Glu
Lys
Arg
Lys
Ile
115
Lys
Arg
Gly
Tyr
Ile
195
Ser
Leu
Ser
Gly
Phe
275
Tyr
Ser
ser
Ala
Ser
355
Glu
ser
val
Ala
Ala
435
Asn

Glu

Thr
Asn
20

Gin
Ile
Ile
Asp
val
100
Pro
Lys
Leu
Glu
Thr
180
Cys
Lys
TYyr
Asn
Lys
260
Asn
Phe
Phe
Ala
val
340
Lys
Asp
Gly
Ser
Cys
420
His
ASN

Asn

GIn
5

Asp
Tyr
LYS
Gly
Lys
85

Ser
Glu
val
Ile
val
165
Lys
His
Asp
Leu
Leu
245
leu
Gin
Pro
Arg
Glu
325
Asp
Leu
ASn
Glu
Ley
405
Ile
Thr
Ile

Asn

cerevisiae

Thr
Leu
Leu
Tyr
AsSp
70

Arg
ser
Lys
AsSn
Arg
150
Thr
Asn
Ala
GIn
Arg
230
Leu
Arg
Arg
His
His
310
ser
Met
AsSp
Asp
Glu
390
Pro
Gly
Gly
Gly

Glu
470

Ala
Pro
AsSp
lL.eu
55

Arg
Ile
Leu
His
val
135
Arg
Lys
val
Asn
Thr
215
Thr
Ala
Ile
Pro
Thr
295
Ser
Asn
Ala
Thr
Ala
375
Glu
Thr
Ser
Glu
val

455
Gin

Glu
Phe
Ser
40

Asp
Leuy
Glu
Ser
Cys
120
Asn
Leu
Met
Leu
ASp
200
Pro
Leu
G1In
Asp
Pro
280
ASp
Ala
ASn
Leu
Thr
360
Ile
Asp
Lys
Gly
Leu
440
Pro

Glu

11836_045_228..51

Gly
val
25

Phe
Lys
LYS
Gin
Thr
105
val
Gly
Pro
val
His
185
Arg
Ser
Ser
AsSh
Asn
265
Ser
Met
APrg
Ile
Ley
345
Lys
Ser
His
Ile
ser
425
Met
Thr

Glu

Thr
10

GIn
ile
AsSp
Ite
val
90

Ala
Ile
Cys
His
GIn
170
Leu
val
Asp
Ala
LYS
250
Thr
Glu
Lys
Leu
Gly
330
GIin
Ile
Asn
AsSp
Ala
410
Phe
Ala
Asp

Gln

Asp
Leau
Gin
Ile
Leu
75

Asn
Thr
Phe
Phe
Glu
155
ASp
l.eu
Glu
Lys
leu
235
Gly
Glu
Phe
Arg
Ser
315
ASp
Gly
Pro
Gin
Phe
395
Thr
Gly
val
Asn

Glin
475

Leu
Phe
Cys
Leu
60

Arg
Arg
Ley
Ite
Asn
140
Leu
Tvr
Tyr
Lys
Ala
220
Ser
Ile
Lys
Ile
Ley
300
Ile
Ile
Leu
Lys
Leu
380
Phe
Pro
Ser
LyS
Asn

460
Glu

Page 31

Leu
Leu
Ash
45

Ile
Lys
Leu
sep
Leu
125
Ala
Leu
ASp
Asp
Asn
205
Ile
Gln
Ser
Asp
ser
285
Gln
Ala
Ley
Asp
Lau
365
Glu
Gly
Lys
val
Gin
445
Lys

Lys

Ile
Glu
30

Leu
Ala
Ser
Lys
Met
110
Ash
AsSp
Ala
val
val
190
Arg
Ser
val
His
Arg
270
Thr
Lys
Gin
Leu
Gin
350
Ala
Leu
Glu
Asn
Tyr
430
val
GIn

Ile

Gly
Glu
val
Leu
Lys
Asn
95

Asn
Asp
Ser
Thr
Phe
175
Glu
Leu
Thr
Gly
Asn
255
Ile
Asn
Thr
Arg
Lys
335
Thr
His
Ley
ASD
Trp
415
Ley
Glu
Ala

Glu

ASp
ITe
Thr
Gly
Ser
80

L.eu
ser
Gly
Ile
Asn
160
va'l
Ley
Ile
Ser
Pro
240
Ash
Arg
Leu
Met
ATg
320
His
Arg
Lys
Ser
Ser
400
l.eu
Gly
Ile

AsN

ASp
480



val
Met
His
Leu
L.eu
545
Arg
His
val
Lys
Ser
625
Trp
Phe
Thr
Leu

Glu
705

Gly
val
Glu
ASN
530
ASn
Gln
Arg
LYS
LysS
610
Pro
ser
Pro
Thr
Arg

6390
Leu

Ala
ASD
AsSn
515
Ile
Ash
Ile
ASp
Ite
595
Gln
Glu
Thr
Asp
Pro
675
Lys

L.eu

val
Ala
500
Ile
Phe
Tyr
Leu
Ile
580
Thr
Asn
va'l
Gly
Phe
660
Glu
Ala

Gin

Ser
485
Leu
val
Leu
Gly
Ile
565
Lys
Asp
Lys
val
Cys
645
Ser
Ile
Phe

His

Pro
GIn

Thr Tyr

Glu Tyr
535
Pro Phe
550
Gly val

Gly Ala

Phe Gly
Ala
615
Gln

Arg

Lys
630
val val

Gin Met

Pro Ser

Glu Leu
605
Pro Trp
710

Lys
Glu
Tyr
520
val
Glu
Ala
Asn
Ile
600
ser
Thr
Ile
Gin
Trp
680
Asp

Leu

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

<400> 29

tgcactcaaa
aactgeecat
geatgtetge
acagacacac
gcgcttagec
cgtaacacag
gcatcagaat
ttagtagatc
gtttacaacg
gcacaattaa
tggggtcgga
ctctrttatg
cttececttgt
tgtttcgtga
attataaatc
tcacctacag
ataaaagaaa
aaaacttcac
acctaacatt
atctacaatt
gctgcagaac
tgaagagttt
tacgaaggac
cagatcctct
atcattcaat

29
3083
DNA

aaccttctta
cctgeatect
aaagggacta
cattttttat
caatctigat
ccaattagtt
acatcgatga
aatgatrtcg
ttttgtgtot
tatgtatcag
cgrttttgat
tatttaaggt
agrtcggtat
agtagataca
gaccagtagt
agaaacaaat
agctrttcta
gctgecttag
tattatgaca
tccecctagaa
ttggttcata
ctgaatttgg
tgcacaatgg
tcattatcat
aaccatgata

saccharomyces cerevisiae

gttacaggaa
aacacagatc
gaagaaagtt
cctgeggecc
gattcaccgg
ttctatatcg
gatctagagc
tagtgcattt
actcataata
ccccaatacc
cttgttcectt
aaattaatta
ttrtgcttct
aacatcgact
attgttaaag
tcctactggce
ttocctetecc
aagatggttt
caaccaccga
gtrggcattt
cacaaccaat
aaaatattga
caactggtcc
ctctttttee
actttcaaaa

11836_045_228_SL

Thr Asn Glin
490

Met Asn

505

Gly

Leu

Ala ser

Pro Gly Gly

Glu Ser Leu
555
Leu His
570

Leu

Tyr
Ile Ile
585
ser

Lys Lys

Leu Gln Gly
Thr
635

Phe

Ala Thr

Glu Met

650
Ala Ile phe
665
Ala

Thr ser

Tyr GlIn Tyr
His
715

Asp Ala

aaggtaaaga
taactcacta
acatgattac
catttcegtc
ggaagaaagy
ggaaacgtga
accctttgat
taaagggagc
gccaatctaa
titttetctt
gccrgrigtt
tcttttgatc
tcagatattt
atcctattac
attaaaagca
acccattact
cacaaacaaa
cttcctcttt
tcaagaagac
tgaaaagtct
tcatttaatt
ttctcagect
tgaaagagga
taatgatgaa
gagcaacaga
Page

Asn Ile

Leu LysS
Glu
525
val

Gln

Ser
540
Iile Thr

LVYS LYS

Asp Ile

Leu Sser
605
Ser val
620
Ata Lys

Thr Gly

Lys Ile

Glu Gly
685
Arg Pro
700

Ile 1le

His
Glu
510
Gly
Ser
Asn
ASN
Lys
590
Pro
Phe
Ala
LYyS
Gly
670
LYS

Ser

tacgataaga
ttcgggtaag
ataagcaaaa
ttcgagggaa
aattacagaa
ttgattocgc
ggtttaagtc
gcttatccat
aattaaacaa
actgtaattt
taccttgtat
ttaatatttt
aaactaccgt
gatttatttt
taatatacta
ggtgaaaaag
atgcaagcgg
ccttttgaac
cgtccttgtt
gacaaaatty
aatcctcaaa
atttccaagg
aaaaagagct
tccgeatceta
aatggagatg

32

Arg
495
Leu

Lys
His
Gly Asn
Ser Met
Thr

560
Iie

Phe

1le
575
Gly Cys

Leu Asn

Trp Met

Tle
640
Pro

ASp

His
655
Thr Asn

Asn Phe

Ala Ley

aaagcctttg
gaagtgtcat
aatcggaatt
aggatcaaag
cecccageca
aattttgyct
cggtttaaag
gggtgattgc
caacaacaac
actactaaat
attacttttc
tctcaaaatg
ataccataac
acattatcat
ctgtcattag
gaaaaaaata
atatgcatgy
agcaacaaca
tttcttttgy
cctcatctca
tattgttcaa
aaacgaaaac
ctgaaagtac
cgrtccactc
atatcgatat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



tagtgacaca
agaaaatttt
ttatacctat
atactcccaa
tcgtcactat
taacaacgcec
ctcctactat
acaaaaatta
atatgctgcg
gtttcaagaa
aatcttcccc
cactcaaatt
ccatgacata
cgttttaatc
tcaccaaatt
acactaaaat
ttgtatggtt
gcagacgcag
gtggaagaaa
tcctcagatg
actaggttag
gacgtaatta
ctaataacag
agcgatggaa
tttgatagtg
Caaccggggg
gagtatttac

<210> 30
<211> 360
<212> PRT
<213> sacch

<400> 30

Met Gln

1

phe

Ala

rhe Leu

Thr
35
Ser

Asp Thr

Ile
50
ser

Thr
Ser Gln
65
Asn

Pro Gln

ASp Ser GIn
Thr
115

Ser

Met Ala

Ser Ser
130
Phe His
145

Ash

sar

Gly Asp

Thr Asn Ala
Phe
195

Ser

Asn Glu

Thr Tyr

210
ASp

Thr Ser

ataaaatatg
gaattcaatg
tcaaaaccca
tatcaagatc
agcaaccata
tccgataatg
tacccattag
aattcaaaag
gcttactect
atatcctaca
cttccctecaa
gctaagaatt
ataccgtage
ttgaaaaacc
cactttgtta
tattagcatt
ccgactccga
gtgcgtccag
ctccagetac
acgatagtga
atgcaaaact
gcgrtagetac
aaggagaagc
atgtaccgaa
ttggcataac
ccaacttaag
atagacagga

aromyces ce

Hi
Ph

Asp Met
5

Phe
20
Thr

Pro

Asp G1

Pro Arg Se

GIn As
70
sh

teu

Ile Leu
85

Pro Ile se

100
Gly

Pro Gl

Ley Ser Se

Phe As
15

As

Ser

Ile
165
LysS

Asp

Glin
180
Pro

AS
Th
Th
Gl

Tyr
Lys Pro

Tyr Ser

aaactaatac
aattcccata
caaatattca
agtttccacc
aaagcactaa
tatatgaggc
aaattgcctt
agttagaatt
tcagcagttc
agtttagtaa
aatatatcca
tgtgtatttg
gttattagec
ttcgtagega
aaccgcacca
tctctaaatg
attagcacta
taatcctgat
tgccagagat
ttctgaccta
actcgattct
agatgtatcc
aaatrcaaggt
agcaatgact
gacaatagat
tgattatttc
aaa

revisiae

s Gly Lys

e Giu Gln

n Glu Asp

40

r Trp His

55

n Lteu val

e Asn Glu

r Lys Glu

Leu
Gin
25

Arg
Phe
His
Glu

Thr

11836_045_228_ 5L

aaatgcacaa
cacacaagac
tgaatcaata
acatactgat
ttgtaattac
agatccattt
cgacgttgaa
¢cctaaaaaag
taatgatcaa
aacctattct
ttcacactca
catatatata
ttatcgtatg
ataatgcgac
tegtgettty
agctccagtg
ccttcttcta
atragttaaaa
gatcgttctyg
gaggttatca
tattctaccy
aataccatca
gtaacggcaa
ggttctatag
cctgaagtat
aattacggtt

His Ala
10
Gln Gin

Pro Cys

Glu Lys
GlIn
75

Leu

Thr

Phe
90

Lys Thr

105

u Gly Lys
120

rhe

Arg

r Leu
135

Asn

ser

n His
0

p
D

ASD

Ile Ser Asp
Ile
185

Phe

Ile Lys

r Gln Asp
200

Asn Ile His
215

TYP

r

f Gln Asp

Lys Ser

Ash Asp
Phe
155
Ile

ASH
Thr

170

Phe Gln

Tyr Pro
Glu ser

Gin rhe

aaagatatca
ttctacceat
aatrtcaaaaa
aacatacatt
tataataata
atagatgaac
aaatcaccac
ttgaactcca
gattattatg
taattctcga
tttctttatt
tgtattcaat
tcgegatggg
ataaatcttg
catrcttart
aagacgaaga
aacgatcaag
ggcaaaaatt
atgaagatat
taagtctyggy
cagcgacatc
caaagacatc
cgaccgtaaa
acctggataa
taaaggagaa
ttaacgaatt

Ala Leu Glu
Ile
30

rhe

Pro Asn

Phe Ser
45
sar Asp
60

Pro

Lys

ITe His

Asn Leu Glu

Thr Lys Asp
110
Glu Ser
125

ser

Ser
Glu Ala
140
Gin

Lys ser

Lys Tyr Glu
Phe
190

Thr

Glu Asn

Thr
205
Asn

Tyr

Ile
220
Pro

Ser

Pro His

Page 33

aaatattecca
ataccactaa
acacggattc
cctttaataa
ccagcaataa
crcaggtgec
cgccatcact
aactgtcaag
acaaggtcag
aaagtactac
tecattgtct
gtctcaagcet
aaaggagatt
agagagtaca
cctrttgect
cgacaagttc
agatgatgaa
cgactetece
ctactctgac
tcctgaccct
ttcaagcaaa
agatgaaaga
agctacagag
agagggaatc
accctgygagy
tacctggatg

Asp Gly
15
Tyr Tyr

Gly ser

Ile Ala

Ile
80
Ile

Leuy

Asn
95
Cys Thr

Thr Arg

Ser Thr

ASn Arg
160
Ther Asn
i75
Glu Phe

Asn Tyr

Lys Ash

Thr Asp

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3083



225

Asn Ile His

Asn Cys Asn

Asn val Tyr

275

Tyr Tyr Tyr
290

Pro ser
305

L.eu

Leu

AsSn Ser

Ser Asn Asp
Phe

355

Tyr Lys

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

31
3938
DNA

<400> 31

ccaatgeccc
atgggagtaa
taaaaatagt
cttaacaagc
taactacact
ctcatggtaa
tacgctattt
rttctccggt
tatcattaat
acttcgacad
tgtaatcaaa
ataacttctt
aaagaagtta
ccttttcagt
acactccagt
ttatcagaaa
aataaaagaa
acagagttcc
ttctatccct
atcatttggt
acaacatgat
aacaaagaca
ggattatacg
gatacaaatt
atgtatggag
teccttotttyg
taatttcttc
ttttgaaaag
agattttggt
aagatggtat
tatttgggca
tgctaacgaa
ttctgatitt
tgccageaat
ggatcatcta
aagatgggat
aaacaccgtg
gatttttgca

230

Phe
245
Tyr

Ser

Tyr
260
Glu Ala

Pro Leu

Gln Lys

Asn
ASn
ASp
Glu

Leu

Asn Arg

Asn Thr

Phe
280
Ala

Pro

Ile
2985

Asn Ser

310

Leu
325
ASp

LYyS

Gin
340

ser Lys

acttittctc
Ccaagggaggt
tcaacaaaaa
caaagggaac
ggtaacccag
gtagaaaaag
daacttggag
tgtccaataa
aaatgtcagc
caaaaagcca
tagatatatt
ctgtcticac
caagatctat
tigttacccc
cggttaaggt
agttaatcgt
gagtactaag
agtagtggcet
ttgaagactt
tgtgtaactt
ataaggggta
caaggtgtag
agggtcagag
tttgaggict
caaaacctat
aaatctattc
cacagagatt
gagtacatga
ttggcacgec
agatcgcctg
TTtgggtycy
atcgatcaga
grtaatacaa
Ttggtccata
ctttctagct
cctaatgaaa
gecatcccaag
ggtataaatc

Ser
Tyr
Thr

Arg Tyr

Tyr ASp

Ser
360

Tyr

saccharomyces cerevisiae

gaggagtiga
gccataagcec
aatttogggcet
gaaacccaga
atacctattc
aadaacictca
aaataaagat
tttatgttac
cttgrgtctt
cagacaagtg
aaggtagcaa
acattcatit
ctttcaaaat
ttctcctaaa
ggctgtctag
gtrtcttaaat
cttaacttaa
cacagticag
tatcagacag
tagccaaagc
ctttaatgga
tggctataaa
aaattaagtt
ttattgactc
atcaaatgat
tatcgcagat
taaaacctga
accagattqgg
atgttgaaaa
aaatattatt
tggcggtgga
tatggaaaat
accacatcac
aattaaactt
cccaactatc
gggcaacagc
tagacgcaag
cagtggcgac

His
ser
265
Tle
Phe
Lys
Ala

Lys
345

11836,.045 228 51

235
Tyr Ser
250
Asn Asn

Asp Glu

Asp val

Glu Leu
315
Ala Ala
330

val Arg

aacaagcgag
gggtaaaatt
ccgeeeatec
ctctaccatg
tctecagtage
caaaaatctg
gtattacccg
ggcggctatt
aaatgcaatt
ctggttigcaa
ctcaccggtc
catttrtatt
agtttacagt
agttttattt
agaatataaa
atttattgaa
taggtcattt
tgttccacct
atatcagctg
gcaatticct
tcagoctaaa
gacaatgatg
catactggca
tgaaaattac
gaaacataga
actggetggg
aaatattctt
atratcaagat
taaaaacccg
aagaagtggt
agttactgta
tttagaagtt
agctecacca
gaaattgcct
cgatttatct
ccaagagctt
aggcaatgtg
caacacaaag

Asn His Lys
Ala
270

va'l

Asn Asn

Gln
285
Lys

Pro

Glu
300
Glu

Ser

Phe Leu

Tyr Ser Phe
Glu

350

Phe Gln

acaactgcta
tggcgetgtt
agaccaaagc
catttcgaac
tgtttcacca
agtggcacag
ctggtgcctt
tgagtttttg
caacagggaa
agaggtaaag
tgtccatttt
ttccaatatce
taccttitact
tttgggtaaa
cctgtattta
aaggaacgtg
atggttgaaa
gatgtcgata
atcgaaaaac
ttatcgaaca
aatggtcacc
acaaaactgce
atcccagcga
caattacata
aggcgccgag
ttaaaacaca
atcacaccaa
aactatgtca
tatacggect
tactattcca
ttcagagctc
cttggtacac
cctggtggat
tatgtagaag
gaggttgtca
tgtgaaatgce
actaatacag
cccatatatt

Page 34

240
ser Thr
255
Ser Asp

Pro Ser

Pro Pro

Lys Lys
320
Ser Ser
335

Ile ser

cgtcatagga
ttccttaatc
aatcttcggc
atcttgtagc
agactccgca
cttttctaaa
aaaatatcct
tggaaatctc
aaggcegcgag
aagtaatgag
crtttcctga
actcaacgag
ttacccttte
gatataaagg
tttaccaggc
atacagacgt
aacgtagtag
acccgecact
taggtgcagy
tattgggtaa
aaaactatat
atacactcca
atgaccatct
tcgtaatgga
tEtttttcgat
tccacgaaca
gtacccagta
ttaaactggc
acgttteccac
aacctttgga
rortccecgy
ctatcaaacg
tttgggatga
gttcatcgtt
aaaagtgttt
catttettga
aacaagcatt
ttaactctic

60
120
180
240
300
360
420
480
540
600
660
720
780
840
S00
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



aacaaaattg
ttctcatget
aaacgaattc
taccatttca
ccrttgtcaa
gacaaatgat
tgacctggaa
agatattgat
taggtcacat
ttcaatgcca
aaagttcgag
atttgtcatt
acatatgttc
aatacagtgc
ccctccaata
ggctactgat
Tgtteggtta
actgttgtec
agaattgtta
tcaaaaaacc
gctcactygtg
cctatatgca
tatggcatcg
ttgttttggt
tggcacgcga
cgagagcega
gatattgata
gtgcacttgt

<210> 32
<211> 645
<212> PRT
<213> sacch

<400> 32

Met val
1

Ser

Glu

val Pro

Thr ser
35

Cys

Leu
Phe Gly
50
Leu Gly
65

Asn

Lys

Gly His

Lys Thr Met
Ile
115

rPhe

Arg Glu
Ile
130
Met

GlIn

val Glu

145

Arg Arg Arg

Ile Leu Ala

Asp Leu LyS

195
Glu

Giu Lys

210

cccgcagaaa
atgtgctcac
gttgaagaag
gattctattg
ctaccagatg
attgaaatta
attcctgaaa
gaagacatcg
catagaggtg
gatttractc
cctcatctat
tgactgacga
gcatatatat
ttttttgatyg
tattittatg
tttgrtaagce
cccggctcag
acaggcaata
ctactgtatg
ctattactge
aggttccttg
aggaaggaga
ttaaaacata
ttrtgatgte
gggaagggaa
catacgagac
tgctagtaaa
ctcecatgeag

aromyces ce

cagagtctaa
caacattaaa
ataatgatga
atgagactga
aagaagtctt
taaataaaga
aggatgagtt
ttctaccata
ataatgtttt
caagaaattt
ccaatccaaa
atcgttaggc
tatattacta
gcttraattt
tTLtgtttTtc
aactcatcaa
atcctaactt
ctctgceagaa
tgcgatagtt
atacgaagaa
gagccaatag
gatagtcaaa
ttacccccaa
ggtcgittga
ataaggttta
taatgtgtcc
aggacgagct
caagatttca

revisiae

Lys
Pro
20

AsSp
val
Gln
GlIn
Met
100
Lys
Glu
Cys
va'
Gly
180
Pro

TYr

Arg
5
ASp
Arg
Thr
His
Asn
85
Thr
Phe
val
Met
Phe
165
Leu
Glu

Met

Ser Arg Gin

val Asp Asn

Gln Leu
40

Lys

Tyr

Ala
55
Ile

Leu

Asp
70
Tyr

Arg

Ile Thr

Lys Leu His
Ala
120

AsSp

Ile Leu

Iie
135
Gn

Phe

Glu
150
ser

Asn

Ile Pro

Lys His Ile

Ile Leu
200
Ile

Asn

Gln
215

Asn

11836_045_

tgatattgat
tcaagaaaaa
tcactcaata
attatcaaaa
agatcattca
tgaagcagac
tcagagaaaa
tgtgaacaac
gggtgatgcc
ctitgatacct
ccaacatttt
acagttatat
tgcattcacc
aacttattag
ttgaacattt
gaggtcaaaa
cttctttigy
aattaaaacg
gataactgca
atcgcaagag
taatacagca
agcattettt
aatttettet
ggcccettge
aaggcactga
gcgtttctaa
caagagcgaa
tatgagtc

Ser
10
Pro

Ser Ser

Pro Leu

Ile Glu Lys

Ala Gin Phe

Gly Thr Leu

Thr Gln
90

Leu

Lys
Thr Gln
105
Ile

Pro Ala

Ser Glu Asn
Gin
155

Lys

Leu Tyr

Ser Leu

170

His Glu
185
Ile

Thr Pro

Gly Tyr Glin

22851

atcagcaaca
Ctaactttgg
cctgatgttg
gaaattcgta
ttatcgaata
aacatggaac
caaccattita
tcaaattaca
tcittaggcy
acattaaaaa
ggaaatgtaa
agttatatac
taaatagcta
acattacttt
tatgatttct
aaagtagaac
tatgittatt
gcattaatgce
acattatgcc
aaatctttcg
caatccaagg
cccctagaag
ctaaacgatyg
ggaaaatcga
aacaataggc
ggccactttt
aatataagta

ser Gly ser

Ile Pro
30

Ala

ser
Leu Gly
45

Leu

Pro Ser

Met Asp Gln

Gly vatl val
Thr
110

His

Asp Tyr

Asn Asp
125
Tyr Gln Leu
140
Met

Met Lys

ser Ile Leu
Phe
190

Gln

Asn Phe

Thr
205
Asn

Ser

Asp
220

Tyr

Page 35

acgatcacga
tagaattttt
gaacagattc
ataatttgygc
ttaggcagtt
agctattttt
atgaacatgc
cacatacaga
attcgtttaa
aatcacggga
ccttctaata
acatagacat
ctgctctatt
gegtttattc
tgectettggce
gagatctttg
cgtataagtt
taggacaacc
cggtatattc
gtttggaaaa
aaaaatctgg
ttggtgcata
tgcttggect
gatcgccgaa
aagaagtagg
caatgaaacg
aagaattcga

G1in pPhe
15
Leu Lys

Gly Ser

Asn Ile

Pro Lys
80
Ala Ile
95
Arg val

Leu Ile

Ile
His Arg
160
Ser G1In
175
His Arg

Tyr Phe

val Ile

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
33120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3726
3780
3840
39200
3938



11836._045_228_SL
Lys Leu Ala Asp Phe Gly Leu Ala Arg His val Glu Asn Lys Asn Pro
225 230 235 240
Tyr Thr Ala Tyr val Ser Thr Arg Trp Tyr Arg Ser Pro Glu Ile Leu
245 250 255
Leu Arg Ser Gly Tyr Tyr Ser Lys Pro Leu Asp Ile Trp Ala rPhe Gly
260 265 270
cys val ala val Glu val Thr val phe Arg Ala Leu Phe Pro Gly Ala
275 280 285
Asn Glu Ile Asp GIn Ile Trp Lys Ite Leu Glu val Leu Gty Thr Pro
290 295 300
Ile Lys Arg Ser Asp Phe val Asn Thr Asn His Ile Thr Ala Pro Pro
305 310 315 320
pro Gly Gly Phe Trp Asp Asp Ala Ser Asn Leu val His Lys Leu Asn
325 330 335
Leu Lys Leu Pro Tyr val Glu Gly Ser Ser Leu Asp His Leu Leu Ser
340 345 350
Ser Ser GIn Leu %er Asp Leu Ser Glu val val Lys Lys Cys Leu Arg
355 360 365
Trp Asp Pro Asn Glu Arg Ala Thr ATa GTn Glu Leu Cys Glu Met Pro
370 375 380
Phe Phe Glu Asn Thr val Ala Ser &In val Asp Ala Arg Gly Asn val
385 390 395 400
Thr Asn Thr Glu Gln Ala Leu Ile Phe Ala Gly Ile Asn Pro val Ala
405 410 415
Thr Asn Thr Lys Pro Ile Tyr Phe Asn Ser Ser Thr Lys Leu Pro Ala
420 425 430
Glu Thr Glu Ser Asn Asp Ile Asp Ile Ser Asn Asn Asp His Asp Ser
435 440 445
His Ala Met Cys Ser Pro Thr Leu Asn GIn Glu Lys Leu Thr ieu val
450 455 460
Glu Phe Leu Asn Giu Phe val Glu Glu Asp Asn Asp Asp His Ser Ile
465 470 475 480
Pro Asp val Gly Thr Asp Ser Thr Ile Ser Asp Ser Ile Asp Glu Thr
485 490 495
Glu teu Ser tvs Glu Ile Arg Asn Asn Leu Ala Leu Cys Gin Leu Pro
500 505 510
Asp Glu Glu val Leu Asp His Ser Leu Ser Asn Ile Arg Gin Leu Thr
515 520 525
Asn Asp Ile Glu Ile Ile Asn Lys Asp Glu Ala Asp Asn Met Glu Gln
530 535 540
Leu Phe Phe Asp Leu Giu Ile Pro Glu Lys Asp Glu Phe GIn Arg Lys
545 550 555 560
GIn Pro Phe Asn Glu His Aala Asp Ile Asp Glu Asp Ile val Leu Pro
565 570 575
Tyr val Asn Asn Ser Asn Tyr Thr His Thr Asp Arg Ser His His Arg
580 585 590
Gly Asp Asn val Leu Gly Asp Ala Ser Leu Gly Asp Ser Phe Asn Ser
595 600 4 605
Met Pro Asp Phe Thr Pro Arg Asn Phe Leu Ile Pro Thr Leu Lys Lys
610 615 620
Ser Arg Glu Lys Phe Glu Pro His Leu Ser Asn Pro Asn Gln His Phe
625 630 635 640
Gly Asn val Thr Phe
645

<210> 33

<211> 3884

<212> DNA

<213> Saccharomyces cerevisiae

<400> 33 .
atattgtttt ttccctaget gttitcggtt tggttatgaa cgcattgtct gcgaaaagaa 60
pPage 36



acgtggataa
aagatragtgc
tagtgtggat
gagcatttac
tcaatgcacc
tttagggaat
cactaggtgt
acgtttatgc
trtttttatt
caagtttgtg
gtgtttcatt
grrttctget
acacaaaaga
ccagcrcrct
ataattgecc
tcattaaaga
agatccagta
ggaagaggat
tttcgacaaa
tccatttgaa
agatttacga
aggttataaa
ggatactttt
attaagagtg
aatcaatctc
atgtccgttg
tcgaaatatc
taattatgaa
gaaagttgcc
ccaacaaaat
cttteatyggg
agggatgrtt
accttctaac
ctcacaaaac
cttaaataca
ggcctccatc
tgaggatccg
actgggtgct
aagaggtatg
taatatgaag
agltaggctca
aatagagaag
atgcaaaaca
taactcagca
gccaaggaca
ggatgcagaa
tctaccatct
ttaaataaac
aggacctcca
taaatccgct
titattagtt
ggtgaataat
cagagtatac
ctacataata
atcaatgcaa
atgaataatt
tactcgctaa
cgcacattaa
atcegtceaac
taaagattga
aatagaataa
gtggcttita
aactgttgtg

gtattataga
tataaaaggt
gcaaccaagc
cgtcggaaga
catgttaatt
tgagtctaat
tcacattatg
trratccatc
cgaazacaag
taatagatag
cctattactd
tcaggtgcgy
gtagaaaacg
gacaaagctc
tccattttgt
gaaataacaa
ttacaggatg
acgcctgtrta
aggaaactaa
ttagtgagag
attattccaa
agaaattatt
ttaaagagca
caatatittcg
gtccagcata
gtgccttecc
actaaaatga
gaatatggayg
cgttatgaaa
aaacacttta
gagaatcccyg
gtgtatttgc
tatgcgtcat
agcacaaaaa
agaccttcga
tcgectatca
ttcttcagac
ttgaaaaatc
gaagggtgtt
caaatcgaac
ttagcattca
aaatcaatgy
agctatrggta
gaaaattttc
tittcaagaa
aatgcagata
ggtatattta
taatgatttt
gataacttga
tactatttgt
gccagaagaa
ttgataattt
tagaagttct
ttatcattac
taatgattgy
atcacagcaa
catttrcttt
tatacgatgt
tagtagtcac
aaaaaagtca
tatrgtgtaa
atatattttt
taataatttt

aacagcactt
cttttgeect
tttattacac
ataatcgttt
ccrttgtgec
aaaatcgtct
tttatgaatg
aagcgctecea
gcacaacaat
cgttatatta
tatatgtgac
ctrggagagce
agatcitcaaa
cagaacggtt
gtcacctatt
tattataaaa
atctegtatc
teccttacgea
aaattgeece
attattgtcc
gaattgacag
rtaccttagt
grtttgatct
ctatcaaaat
cagcgaaacg
ctttgccaaa
aaaaatacga
tggactcttt
gagttcaatt
gcttgeatgt
gaattcctta
aagaaatgaa
ctcagcgaat
gaaaaatgcc
aaaggcgatc
aatctcgtca
caaataaaag
aatgtccaga
tagaaaagga
tgaaaccgge
aaaaaatcaa
aacagaatta
acgaactctc
actrggaaac
tattagaaac
gggtatattc
atagggaaga
aaatcgttaa
ccgaagtttt
tatcagticc
ctactgatagy
tgagattcaa
cttcggagat
ttcttcccea
tagttgccaa
cgttcaatta
attctataat
atgcatttgg
attagtagtg
tcaaaaataa
aagtatcgat
gaaaacctaa
actcaattct

11836_045_228_sL

cttcggccaa
tttttgccta
tctctttecat
gccatttaac
agatagtatt
ttgccctate
acattatcca
agctgacata
gaatctatcg
tagaactata
tttacattgt
aaagtgtcag
tatctcgagg
gtecttttgtt
taagcaaaaa
agcgcttaaa
caaatatgag
gttgaatgaa
tagatcaaca
agtcgttgag
agggttcgac
atcaacgttt
tctcgttgaa
aaaagctaag
cgacaaaggt
acatcaaatc
ttccactttt
attgtittcc
tgcttcatca
aattttaggt
tgatgaactyg
aacgcctect
aactgtgaga
atcaatggcg
caaagtggcg
atccacacca
ggtggagact
Trtcctcictyg
ggatttagtt
acgctetttt
tgaattacct
tctaagacca
cetttcaaat
tgcacttttc
aggttcgttt
gaaaggggtc
attgtttgag
aaaaatatgc
ttcttecagtc
cttcatatct
ttgggaatat
ttgttaatca
cttgaagttc
tecttatattt
acatttaata
tcttecaattc
agcacagtga
cttgacacty
tattatcaca
aggaagctga
acccttttig
tattataacc
tactattgct

caatatcacg
ttatgcaagc
ccttrtecgtt
taagcagagce
gtacaaaata
ttggertggg
tgaatttact
aatcgcactt
ccctgtgaga
aaggtecttyg
tacttccgeg
aaaatcggcc
cctgtectcet
tcgaaaagcc
attgaaagtt
atgaatgaaa
agggaattaa
gatggcacca
ctacagttca
rctcataccg
catattgatg
gaaacggcaa
gactcttcag
aatgacgacyg
cctcaattrt
ataagagaag
tatttygcaca
tatccagaag
attagcgtga
gcagtggtag
gctttaaaaa
cttattatta
acaccgtcga
cagccgttaa
ctaggtgcac
atggaagctt
cttgaacata
aaatatccga
tactcaagta
gaacatgaga
catgaaaatt
gagataggct
atttctttct
ccagctacgg
caaaattatt
aagttgattg
gaagatragtt
gaattctgtg
tggcgetotc
acatagaata
tiggtgaata
atgttacaat
acaaaaggga
gtcattcatt
cgatcctcty
ggcttcagta
cacttaaacg
ctgtaataag
tggtgtgtaa
aacgcaagga
gaattattgt
tttcacaaca
ttaccaatcc

Page 37

Caaattgagc
attgctttac
ggtrtcacgg
tttceccatgt
tgtctatecc
ttcggtctct
gagtacctgg
tgtatctact
trttcaatct
aatatacata
gctatttgac
aggcegtatg
atacaaccgc
aaggtcectt
tactaacctt
tggaaaacac
gcacagaaca
cttcgaatta
aagtgggacc
gaagaacact
aagagtgggt
attgtgattt
tagaaagcag
acgacacgga
gtccttcagt
cticaaatgt
gagaccacgt
attctattca
agaaaccatc
atccagatac
atrggatcaaa
gaggaagatc
gtgtcaattc
atgaaagtty
cgaactctgg
cgaaggaaaa
tccagaacaa
grrcatcttc
gtrtttctgt
atattttcaa
atgatataac
cacgtictyga
ctatactacc
aagaggatgt
atcaaaaaat
caagcggtac
tctataagta
gatcgaacac
ccaactgagc
ggttaagtat
atgaagattyg
attatgtata
atcgatattt
attgattatg
taatatttct
ctgtatgaaa
tcaaacgtgy
gaacatcatc
gaacattacg
ctagtagtgt
atcttcgagg
acgaaatcce
ttgtatttga

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840



11836_045_228_SL
gctctcataa agttcgctga ctacttctca cgactcatgt catc 3884

<210> 34

<211> 627

«<212> PRT

<213> Saccharomyces cerevisiae

<400> 34
Met Asn Glu Met Glu Asn Thr Asp Pro val Leu GIn Asp Asp Leu val
i 5

Ser Lys Tyr gWu Arg Glu Leu Ser Thr Glu GIn Glu Glu Asp Thr Pro
0 25 30
val Ile Leu Thr GIn Leu Asn Glu Asp Gly Thr Thr Ser Asn Tyr Phe
35 40 45
Asp Lys Arg Lys lLeu Lys Ile Ala Pro Arg Ser ggr Leu Gln Phe Lys
50 55
val Gly Pro Pro Phe Glu teu val Arg Asp Tyr Cys Pro val val Glu
65 70 75 80
Ser His Thr Gly Arg Thr teu Asp Leu ggg Ile Ile Pro Arg ége ASD
&5
Arg Gly Phe Asp His Ile Asp Giu Glu Trp val Gly Tyr Lys Arg Asn
100 105 110
Tyr phe Thr Leu val Ser Thr Phe Glu Thr Ala Asn Cys Asp Leu Asp
115 120 125
Thr Phe Leu Lys Ser Ser Phe Asp teu Leu Val Giu Asp Ser Ser val
130 135 140
Glu ser Arg Leu Arg val GIn Tyr Phe Ala Ile Lys Ile Lys Ala Lys
145 150 155 160
Asn Asp Asp Asp Asp Thr Glu Ile asn Leu val GIn His Thr Ala Lys
165 170 175
Arg Asp Lys Gly Pro Gln Phe Cys Pro Ser val Cys Pro Leu val Pro
180 185 190
Ser Pro Leu Pro Lys His Gin Ile Ile Arg Glu Ala Ser Asn val Arg
195 200 205
asn Ite Thr Lys Met Lys Lys Tyr Asp Ser Thr Phe Tyr Leu His Arg
210 215 220
Asp His val Asn Tyr Glu Glu Tyr Gly val Asp Ser Leu Leu Phe Ser
225 230 235 240
Tyr Pro Glu Asp Ser Ile Gin Lys val Ala Arg Tyr Glu Arg val Gln
245 250 255
phe Ala Ser Ser Ile Ser val Lys Lys Pro Ser GIn GIn Asn Lys His
260 265 270
Phe Ser Leu His val Ile Leu Gly Ala val val Asp Pro Asp Thr Phe
275 280 285
His Gly Glu Asn Pro Gly Ile Pro Tyr Asp Glu Leu Ala Leu Lys Asn
290 295 300
Gly ser Lys Gly Met Phe val Tyr Leu GIn Glu Met Lys Thr Pro Pro
305 310 315 320
Leu ITe Ile Arg Gly Arg Ser Pro Ser Asn Tyr Ala Ser Ser Gin Arg
325 330 335
1le Thr val Arg Thr Pro Ser Ser val Asn Ser Ser GIn Asn Ser Thr
340 345 350
Lys Arg Lys Met Pro Ser Met Ala GlIn Pro Leu Asn Glu Ser Cys Leu
355 360 365
Asn Ala Arg Pro Ser Lys Arg Arg Ser Lys val Ala Leu Gly Ala Pro
370 375 380
Asn ser Gly Ala Ser Ile Ser Pro Ile Lys Ser Arg Gln Ser Thr Pro
385 390 395 400
Met Glu Ala Ser Lys Glu Asn Glu Asp Pro Phe Phe Arg Pro Asn Lys
405 410 415
Arg val Glu Thr Leu Glu His Ile Gln Asn Lys Leu Gly Ala teu Lys
: 420 ' 425 430
Asn Gin Cys Pro Asp Ser Ser Leu Lys Tyr Pro Ser Ser Ser Ser Arg
Page 38



Gly
phe
465
Glu
AsSnN
Mel
Lys
Ile
545
Pro
Thr

Asp

Met
450
Ser
His
Glu
Glu
Thr
530
Leu
Ala
Gly

Arg

435

Glu Gly Cys

val Asnh Met

Leu

Lys

440
Glu Lys
455

Gln Ile

470

Ile
485
His

Glu Asn

Leu Pro
500
Gln Asn
515

Ser

TYr

TYr Gly

Pro Asn Ser

phe
Giu
Leu
AsSn

Ala

Lys val

Asn Tyr

Pro
520
Leu

Arg

Glu
535

Glu Asn

550

Glu
565
Gin

Thr Glu

Phe
580
Tyr

Ser

val
595

ser

Asp
Asn

LYS

Pro ser
610
Tyr Lys

625

<210
<211>
<212>
<Z213>

<400> 35

aatgcceatt
gtgccaggtt
agacccatga
tttgaggett
aagaggtact
cttctgggta
ccrttcactt
ttaattacca
ttgaacttgt
gaaaactgtt
tcaaaccagc
aagttcttgg
tgattcttta
atgttaaata
actaaaatta
tactttattt
tcacccttaa
gaaaaaatat
tcactigaac
tcatattaag
ttcaatcgtc
aacattggac
atgrgraatc
cactacagtg
agtccagtgg
cattatacca
tattctgaca
ctgtctaatt
taatattgta
gttgagtaca

35
3197
DNA

Gly
Tyr

ITle phe

atgccaataa
tccagatict
attacticgt
atgaggcttt
accaatccaa
attatgaggc
tcggaattta
ccccageaaa
tcgagagica
gtgttatctt
aatggttaaa
aagagaagtt
tatttattta
tatttatttt
aaattataaa
agtgattata
gattttacga
aaaacaaggc
tccaatggtc
catttecctygt
tttcaaaaca
ttececttiga
cttttaaact
agagatatct
ctggacgtta
gctcaaaagy
tgtgaaaaty
ccatttitcc
atagtggaaa
aataccatgc

Asn

val Pro

Tyr Tyr
va'l
600
Glu

Gly

Arg
615

saccharomyces cerevisiae

agacttgccg
acaatctcta
ggacgcattt
acaaattgtr
accrtraatc
cttgattaaa
tgataagccc
actaacagag
tatcaatgac
taacaacagg
gggttgctat
tcctcatgac
ttttctctct
aagaagccgt
aggaataacyg
tccaactaaa
tttactaagt
aggaattggt
actccaacgg
cattggcgge
aaaaaaaaaa
atggcccgea
tattgaaagt
tctactccaa
tacgcttitaa
grttagttta
aaccaaagat
aagatgatgc
aagaagctgt
tcattacagg

11836_045_228_5SL

Glu Asp Leu

Glu Leu Lys
475
Ser Leu
490

Ile

Gly

Asp Thr

505
Glu

Ile Gly

Ser Leu 5er

Phe His Leu
555
Thr Phe
570

Lys

Arg

Gln
585
Lys

Met

Leu Tle

Glu Leu Phe

ctacatacgg
cctgctacag
tatgctacce
cctgtaaatt
gaacatcacg
tgcattaact
tcagatctaa
agatttttgt
ttcaacaalc
agaattttge
ttcgattcty
aaataacttc
gtgtagtgac
cagtttcctt
taaaagaaag
tatcattcaa
tcaccttcic
caaagcactc
aactccctgt
taattcatta
aggcgataca
tctatgeact
cgttatggaa
cgtggaattg
tttcaagcic
ttcgoctttc
gcaaaagcaa
ggtcatcaag
cttcaccaaa
taagggattt

445
val Tyr
460
Pro Ala

Ala Phe

I7e Glu

Ser
Arg
Lys

Lys

Ser ser

Phe
480
Ie

ser

Lys
495

Lys Ser

510

Ser Arg
525
Asn ITe
540
Glu Thr

Ser Arg

Asp Ala

Ala ser
605
Glu Glu

620

atttaccatt
aaggggaaga
gtaatgttag
atatatratga
acattaacga
actctccacc
ataataatct
ttaagtcttt
aatttagatt
atgctaactc
aractrtcas
attttrtcag
aatttrtrett
trgtttcatt
tecractaccce
ataacctcac
atggctttgyg
actcctaaaa
tcaaacgcag
gagcaacatc
agcagtcctg
catcagttca
aaattaccge
tticaaagac
tctccaagaa
cccattgata
acaattttce
ttagggacaa
ttagtaaata
ccagatrttct

Page 39

ser
ser
Ala
Ile
Glu

590
Gly

Asp

Glu Cys

Phe Ser
Phe
560
Glu

Leu

Leu
575
Asn Ala

Thr Leu

Ser pPhe

titagaaaat
tcccaatact
agaatcggat
aaacggcgat
ggacaatact
araccaagca
ggacttgaat
cattaggggg
gcagttgeec
tttaacaagc
gagtaaatta
catagttatg
trtaatgitic
gaaatcaata
aaggaaaatc
atatttgtct
agggattgeg
gacggtccat
atgttttggc
aacagcctat
acattcacac
agttgaaaag
taggtaaaaa
aagcaaacgt
aatccttaaa
tttatgacaa
ctggtaagcec
caagtatgtg
attatcacaa
tgacaaggtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



attcctaaaa
cgatgcggac
cgcttatatt
aaataatgaa
cttagccaag
attaaagaac
gaacgagatt
ataaaaaatg
ctttgataat
ctagaatcga
ggcatatgat
gtctttittc
aagctrattga
gaaactaagc
tcatttcaac
ttctaacaaa
aaaacacaag
ctcaaattgc
caaatactaa
gatcacaaag
aagatacttc
taagtgacag
ctretrectt
ctccgcaaga

<210> 36
<Z211> 398
<212> PRT
<213> Sacch

<400> 36

Met Ala
1

va'l

Leu

Lys Ala

Ser
35
H1s

Gly His
ITe Lys
50
Gin Pro Ile
65
Ser

S5er Pro

His Leu Cys
Leu
115

Arg

Asn Leu

val
130
Ash

Thr

Ala val
145

ser Pro Arg

Tyr Ser Pro

Glu Pro
195
Pro

Asn

Ile
210
Met

Leu

ser
225
Leu

Cvs

va'l Asn

aaactagaac
ccetatggga
tgcacgatgg
gtgcataaca
aatttgatag
gtcatcatag
gatgccagaa
tttttcaaga
gaatactagt
accagggttt
tttacaatga
ttaagtaact
aatgtgaaga
ttcaatggat
gcattcgggy
taatccaacg
tacaaataaa
tctaaacgag
tactaataat
ttcaaticct
tcggactitt
cgaattgtcec
atcgtcatet
tggctta

aromyces

Glu Gly
5
Leu Thr
20
Asn Gly

Phe Leu

ser Ile

Ile
85
His

AsSp

Thr
100
Lys val

Asp Ile

val G'lin

Leu Arg
Pro
Thr
Ser
val
70
His
Gin
val
phe

Trp

aatattgctc
ttagcatagc
caaactataa
aatccatica
catctctgac
aatgtcagcg
tttttgaata
attgaaaacg
ccaaaaaaaa
catcggccac
ttcgatggty
Trtrcgettyg
aaattcaaaa
gaatgtttac
ccacaaatag
aagcatcagc
gaagaaaaac
tcagcgaaaa
gtgacattac
gcggctacta
caataccaag
acagactact
toctttatctt

cerevisiae

Lys

Lys Arg

Pro Cys
40
Leu Ala
55
Phe Gin

Thr Thr

Phe Lys
Glu
120
Ser

Met

Tyr
135

Leu AsSp

150

Ser
165
Pro

Lys

Phe
180
Lys Met

Phe Phe

Asn Ile

Leu
Ile
Gln
Gln

val

Asn Ile

Asp I'le
Gln
200
Asp

Lys

Asp
215

Ile val

230

Asn Tyr

245

His

Lys Leu

11836_045_228_SL

¢caaattgata
¢cctaaattat
aggaattcgt
attattgagt
tgccaacagc
ggaaattitt
caaatgaata
gttacattta
atacaatttc
aacgatgtgt
aatgagtrat
tgatatcttyg
aaaaaaggga
ccaattcatg
titatcacta
acctctatgg
tctttaattc
gttacaatac
ctccaactag
atggtgtragg
aaactgaatc
Tagacatttc
cttctececctc

Lys Tyr
10

Ser

LysS
Arg Ile
25
ser

Asn Ala

Ala Asn Ser

ASn Lys Lys
75

Leu Asp Phe
90

Leu Lys

105

Lys

Arg

Leu Pro

Asn val Glu

val Ile Arg

155

ITe pPro Ala
170

Tyr ASp Asn

185

Thr

I1e pPhe

Ala val Ile
Glu
235

Asn

Glu Lys

Thr
250

ser

tcggactgtt
actcactcga
attacgcaag
tigaatcagc
tgggatatty
ttccaaaaga
agaatgggag
aatattatat
aaaaaaataa
actaaccact
aagccatgta
aaataccatt
acagagtcat
tctactaggt
cccaccctec
aaaccatgca
tggctctacg
cgctattacg
atcgcatgcet
ttatagaaaa
tgaaacgtca
tagcgattcg
aagttcatcc

Thr Arg GIn
Asn
30

Leu

His Leu

Asp val

Leu GHU GIn

60
LYS

Lys Gly

Pro Leu Asn
Ile
110

LYS

Cys Ala

Leu Gly
125
Leu Phe GlIn
140
Phe

Asn Phe

Gin Lys Gly
Thr
19¢

Lys

Ile Leu

Pro Gly

205

Lys Leu Gly

220

Ala val pPhe

Thr Met Leu

Page 40

ctatatttac
atgaacgcaa
tittggcaca
gcgactactc
caactrcacc
aagctrgaaat
ctgttgcttt
aaattgaaat
atgccatctc
atactaagat
aggatcacta
adacatagat
cttttggata
grtcaccicy
aatacagcat
aatctaaata
aaaacagctt
ccatcaatga
aatactgtag
accgatatcg
tcatcgggat
tretctatat
tcatcttocce

Glu
15
Ser

Leu
Asn
Ala His
Gln
Thr

80
Pro

Asp

Gly
95
Leu Leu

Asn Thr

Arg Gln
Leu
160
val'l

Lys

Leu
175
Cys Glu

Pro Cys

Thr Thr

Thr Lys
240
Ite Thr

255

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3197



Gly Lys Gly

Glu GIn Tyr
275
Pro

Ala Asp

290
Glu Arg
305

I'le

Asn

Thr Gln

GIn Leu Leu

Ile Ala Ser
355
Asn val
370

Glu

LYS

Ala
385

Met

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

37
3194
DNA

<400> 37

aaaaagccgt
cctacatgta
aaggtctaga
atttcgcget
cgaaggtgac
tgcatgcgga
tgatgcggot
aattctgtag
atctcttcat
agagaagtat
agtttttatg
tacacaaaat
aattgtaaag
.gcgegtattt
ccaggttcat
tttgetceget
tagatttttc
tgctagcaaa
aaatcatcgc
acccttcagyg
taaatcetty
cactaagact
tactatttcg
cttgggagaa
ctatccacag
ggatgaaata
aacgacaagc
tcaacaacta
taaaattcaa
ccrgettgea
ccagatctac
ccaagatict
aggggtggaa
agaagataac
tggtgacttg
aatgtttgac
tagattggay

Phe
260
Cys

Pro
Ser
Tyr Gly

Ala Tyr

ASD
LYS
Ile

Ile

Phe Leu

Ile
280
Ile

Leu

ser
295

Cys Thr

310

val Leu
325
Ser Leu
340

Leu Thr

Ile Ile

Asn Glu

Ala
Ash
Ala
Glu

Ile

GIn Asn

Gln Arg
ser
360
Gln

Asnh

Cys
375

Asp Ala

390

ttgcggaaag
ttatgccycy
trtgctaaga
tggtgtgcote
gtagcaatcc
ttggttgtca
aaggggtgtc
acactctctt
tttttcagcg
tcttgttgta
caaatgcagg
tacttggcaa
gatcaagatt
accaccggea
tttgcataag
ttagctactg
cgtttgtgaa
tcgeatcaca
tatgtactta
atggacaatt
aggaataaaa
agtgatgata
ttagaagagg
acagatageg
tggagaaaag
gttgatagac
agaacacttg
agttgtcaga
tctaacgtag
ttaaaatcac
aatttgaagt
gacaaaaatt
agacagcgta
caaatggaaa
aaaattatgg
atcgagaaca
aaagtgatcg

Saccharomyces cerevisiae

caatgttttg
tTtgcttgtgc
cgatgaggcg
tcgeatcttt
aaaaaaggga
caattcgcag
tgttatgcag
ggggtaataa
cttogtaaaga
Tctotttggt
gaacagagta
acacgttggt
gtgtcatgct
aaaggccatt
attcaccaca
ataaaccttc
tagccatttrr
gtcgecacca
tttccaatat
gttcaggaag
tccacaaaca
aatgegtctc
tttttccaaa
ttattcacag
ttgaaagtca
tcaggtccga
aaaaagctat
gcaaccaact
ccgaccgaaa
ccaacccctt
taaagcatcg
tagccataaa
ttcttagaga
tcgactigta
ctcacgettt
atgtacagca
ggaaaagatg

Thr
265
ser
Ala
Met
ASH
ASD
345
Trp
Arg

Arg

11836_045_228_sSL

Arg Leu

ASp Cys

Leu Asn

Ala Asn
315
Gilu val
330
Tyr ser

Asp Ile

Glu Ile

rhe
395

Ile

cccaticaga
aggtacggag
gagcccgaaa
tegtgtggtg
agtctaggcg
acatattggce
gaacaggaag
ggttaaaagc
attaatcccecc
tcggagtatt
cceggttaag
tgggaaaagc
aatgtgcecge
gtgtcacata
gtacggaaaa
tcrgttaaca
tagatatata
taatcagcac
tacaggatcc
cagaagacgt
acttcaccca
tratgaggtg
giccaacadg
agarttggga
atataactta
gattagaagc
agaggctcga
caccaagatc
gattgacgaa
caggaagaaa
tcacttacag
tctaagttct
tgcccagaag
cggaaaccta
tggcagagag
ggcagataat
gtgatctgtt

Phe Leu Lys
270
Ile Phe
285

Thr

ser

Tyr His
300
Tyr

Lys Gly

His Asn Lys

L.eu Ala Lys
350
Thr ser
365

Phe

Ala
Phe Gln
380
Glu

Tyr Lys

aacaatatct
Tceotgcacg
caaacaagcc
aatgcacctg
ctttcaaccg
aatgrttrcct
gtaaaaatta
cattgttgaa
aggaaggtgc
tcettetttc
getygttagtc
tttatactig
tgtgtaacaa
daaaaaaact
tacgataagt
Ctattatttt
atggggttca
cataagaacc
catgaaacaa
gataggctrac
aactgtcggr
cccgaaagag
tgccaaatac
aattttgcaa
gagaatgtcc
actaaattaa
tgtactggaa
gagagcaatt
cttgcccaty
agggagagag
caagdaacta
gaatatggac
tatcagtttyg
gaacaaataa
tttgaagcac
gcrttacagg
atacacacaa

Page 41

Lys Leu

Thr Asp

Ser Asn

ITe Arg
320
Ser Ile
335
Asn Leu

Pro Leu

Lys Lys

ttgctgtatc
atttttcaac
aaaaaccgga
gtgcacgctg
CCCCcecaceyg
cccetectgt
aatgggcctt
gtacggaatc
cgatgtaatyg
ttitetttgt
agcecgeacte
gcggtgtagt
ccrrrttgaa
cccgecaaag
taaccagtaa
tttattactt
gaaaaatact
tgaagttigea
aatatttatc
atgtgaagct
tcgatgacgce
atggecrtge
ctgaagaaaa
atgagaatga
agccetgagga
aatctgtaaa
agagagttct
gtgacatgct
aaaatagaag
aaaagcgaga
tgaaaagagc
ggtatggccea
aagccgatga
aagcggtgag
agaacactag
ccaagcgata
aatatcgtgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



ataaatatat
aaaaaaaaag
ttcggagttg
aggtttottt
ggttaactga
ccgctgtegt
taagttataa
aagttcaatc
atgccacact
ttctgegett
gacaagaatg
taatictacc
aacatgttct
cttttttcca
ctatccegec
tteegeattt
ccteccttctc

<210> 38
<211> 397
<212> PRT
<213> sacch

38
Gly

<400>

Met
1

His

rPhe

Asn Gln

Leu Ile Ser

35

Phe Arg Met
50

val Lys
65

Asn

lLeu

Cys Arg

ser Tyr Glu
Phe
115

Thr

Glu val

Glu
130
Asn

Gly

Glu
145
Glu

Asp

Asn val

Glu Ile Arg

Leu Glu

Lys
195
Ser

Gin Leu

210

ASp Met Leu

225

Leu Ala His

Phe Arg Lys

Lys Leu Lys

275
Asp

Asp Ser

290
Gly

Tyr Gln

tgaataaata
agcgaggyggy
fCagacaaag
Ttcccagttg
aaaatcaaca
gggactatat
ttcatataat
ttgttgggaa
attcctatag
gccttttata
tatctcaage
¢tacaaacga
gaaaattgga
caagcecage
acggttgata
tttcggagta
ttac

aromyces

Arg Lys
5
His His

20

Asn Ile

Asp Asn

Lys Ser

phe Asp
85

val Pro
100
Pro Lys

Asp Ser

Tyr Pro

ile
Lys
Thr
Cys
Leu
70

Asp
Glu
Ser
val

GIn

gtttctaaaa
acattagtac
ctttctcttt
ttacgtattt
tgattttgty
tttttacagt
ttecatttgte
aaaggaaaac
aattgtctty
ttaagcgtca
gtccgtatat
tattagtaaa
agcatcacat
cctageccga
taacgaaact
gttcattgec

cerevisiae

teu Ala

Asn Leu

Gly Ser
40
ser Gly
55
Arg Asn

Ala Thr

Arg Asp

AsSn Arg
120
Ile His
135

Trp Arg

150

GIn Pro
165
Ser Thr
180

Ala 1le

Cys GIn

Lys Ile

Glu
LYS
Glu
Ser

Gln

Glu Asp

Leu Lys

Ala Arg
200
Asn Gln
215

Ser Asn

230

Giu Asn
245
LYS Arg
260
His Arg

Lys Asn

Gly val

Arg
Glu
His
leu

Glu

Ser Leu

Arg Glu
Gln
280
Ile

Leu

Ala
295

Arg Gln

11836._045_228_SL

aggcatacgc
tgaaggtctc
cccataaata
gtttcecgtt
aaaagtaaaa
accaagtcta
aaaaaagatt
attatgaagqg
attgggtget
caacgoectt
gtttaagttyg
aadaaaaatc
cgtatgctac
tcatcctatt
cttractget
gcatacatrac

ser Lys ser

10
Lys Leu Gln
25
His Glu Thr

Ser Arg Arg
His
75

Ser

Lys Ile
Thr
90
Gly Leu Ala
105
Cys

Gln Ile

Arg Asp Leu
Glu
155

val

Lys val
Ile
170
val

Glu

Ser
185
Cys

Lys

Thr Gly

teu Thr Lys

val Ala Asp
235
Ala Leu
250

Arg

Leu

Lys
265
Gln

ASp

Glu Thr

Asn Leu Ser

Arg Ile Leu

agatattctt
aattcttctt
aagtgcattc
ccattcatga
gagggtaaga
cttgcttcte
ttagttacaa
grttccggta
tatgctgege
accaagatcg
aaaaggatat
aataatagag
tagagaaaat
aattgtcaga
ttgggtcaaa
cgcaacttgg

His His Ser

Asn His Arg

30

Lys Tyr Leu
45

Arg Asp

60

Lys Gln

ASp ASp

Thr Ile

Glu
125
Asn

Pro

Gly
140

ser Gin

ASp Arg

thr Thr

Lys Arg
205

Ile Glu

220

Arg Lys

Lys Ser Pro

Gin Ile Tyr

270

Met Lys Arg
285

Ser Glu
300

Arg

Tyr

Asp Ala

Page 42

gcgaaagaga
Tgtattttct
aaacatcggc
tcttaaacty
aagatagata
ataaagttga
aacgatatca
atcactgegt
aaaaattata
agcggattaa
ttagtaagaa
ttattgtaca
tittactatc
ccaccgaatg
tatgcctcett
acgaggatgt

Arg His
15
Tyr val

Ser Pro

Leuy His

Pro
Cys val
95
Leu Glu

AsSn Leu

Ala Asn

Asn Leu
160
Arg Ser
175
Arg Thr

teu GlIn

ASn Cys
Glu
240
Pro

ASp

Asn
255
Asn Leu

Ala Gln

Gly Arg

Gin Lys

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3194



305

Tyr GIn Phe

Tyr Gly Asn
His
355
Ile

met Ala

Phe Asp
370
Lys Arg
385

Tyr

<210> 39
<211> 3875
<212> DNA
<213> Sacch

<400> 39

ttatttcaag
ccaataactc
cacaaagrtrc
cagatttitgt
gaggtgtcat
atattcagct
tcgatggetc
acatggceatt
aagtcacagc
taaagctgea
tgtaccacaa
aaatagttaa
caatgcctct
atttttecgge
cgattagtac
gaaggaaggt
aagttttaca
tcacagatat
ggttgaccgt
aaatgggttt
atcatccect
aacaaatgag
tggaagtgea
tagaaagaat
gaccacaagt
aagttgcgec
ttattatatc
tgctaaacga
tgatttttat
gggttgetec
atacttaagt
ttttattgtt
ttccagcaac
aatatgttgc
aaatggcaat
taaaagacaa
agctcaggca
tctyggtratag
ttctctgaat
atgggatatt
tgtgaaggcec
caaagacaga
cacctcggga
ttttggatte

310

Glu Ala
325
Leu Glu
340
Ala pPhe

Glu Asn

Arg Leu

Asp
Glin
Gly
Ash

Glu

Glu Glu

Ile Lys
Glu
360
Gln

Arg

val
375

Lys val

380

aromyces

cattrttggt
tgctcacatce
catgcteget
ctctattacc
ctctaacact
cccagatggt
tcattccaaa
aggattttat
aagcctgaga
gaaaaaataa
ctaacgataa
tttagatttt
atgtcaccrt
grtctgeetty
tcaaagaaca
aaactttgga
aactccaaaa
ttcattccaa
gacataagtt
gaattcttta
ttttccatgt
agagcettcaa
attgcacatt
gctgaaattc
gaaataagat
gctaattcta
gtaaagtcac
tcgaacttaa
gtatacatct
gaaaagaggg
ggtacaaaat
acaaacgaaa
ctagaatggt
gtgagcctct
aaactcgaag
cagcaagtct
cgettattet
gaacatgcaa
tccgacttyg
atrgeetrttt
tgtattaagt
caggtgacgt
ggtgatacca

cerevisiae

gttgttggtg
ggccttttga
tctcaaattc
acttttaaca
gttttcagty
accacggtag
ttgggcaata
gcattatctc
taagttaagc
acatgacttt
cagtaagagg
tatactggta
caatagaagt
Ttccattttt
ctttaatcct
tcectccaacy
tcagaaaaaa
gctctaacaa
aatcagttte
actcagaact
acgaactgeg
caagtatctc
gaaacgatta
ctcttggrtt
tggaaaagaa
caacctttga
acgcaagatc
atatrccata
tttcttggtc
ggtctgagaa
atttagtgac
ttggccgtat
aggaaccagt
tCcaaaccayg
ttgaaataaa
atgaaaattt
gtggtacgtt
ttcattatga
acctgettge
ataaacctat
gtccttggte
tttggeatac
ctttgatatg
agaatcctgt

11836_045_228_sL

315
Asn Gln
330

val

Asp

Ala
345
Phe

ser

Glu Ala

Gln Ala Asp

Ile Gly Lys

395

cgggtatatt
tattacctgg
agttagacaa
cattttgcaa
ctgctgctat
acaatctggt
taatttctga
tcatttttge
acgatttaga
tagtaattgy
gtaatccgag
tgataaacga
ttecortett
aaggcgcecaa
tggaaacaaa
ataataatac
agaaaaaaat
aaatatcaat
gagaaatgct
ttgcgagaaa
aaacaccggg
tagctctict
ttcaaaatta
tcaattgccc
taaagccate
ctttagtaca
agcttcecca
ccgtgtattg
aagaaccaca
agaaggaqgcg
atgecgtctca
tcttectttat
atttgttttc
tgaaatttygc
gagtttgcat
aataggattg
attaagagct
aaaatactaa
agtcggegge
taaaaagttt
gaagtctitg
atcgacaggc
gtcgttgaga
attaataaca

Met Glu Ile
Gly Asp Leu
350
Gin Asn Thr
365
Asn Ala Leu
380

Arg Trp

aaccctattg
cgttgetttc
gaagagccca
aaatctaggt
caagaaarta
aatctatagyg
atctctcact
tgtttttact
aggtggcgag
ctgtttagcet
acagtatgag
cgttcatata
atttcgactt
aaataaaata
aaaataaaaa
ttgcttatat
atggctactc
tcgageggaa
tataagtcta
tctecttecac
cattacgaat
gagagtcaag
actaaagagc
gaccgigtct
daaaattgct
ctctecgececyg
caaagacaaa
gatgcacctt
aacaacgtit
gtatctatat
ttctgtectt
gatcaaaaag
Caaactgaat
aaatrttatg
ttgcecataa
aaacttcatt
tatgcttica
Caaatatttt
aatgataatt
gttcttceac
ttggctacgy
acattgttgg
cataaacaga
ctatactcat
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320
ASp Leu
335
Lys Tle

Arg Met

Gln Ala

aacaataatyg
ggtggtitgg
actrttcgat
taagcactgg
accaaggeta
cagaccaatt
gacgtctttt
Tcaaataaga
cctcaaagtg
tgctgaatty
tacagctatt
gcaagagecgt
ttgtttttgt
aaatgatgaa
atcaaaagtt
aactctttta
cccatttata
attctacaga
ttccaatgrt
ctgagcgyct
caatcagtac
ttaccagaag
adaaggacca
ttacgtttga
ttggaccagg
atgttgceccg
tccaaagacc
gcctgagaaa
tggtgggact
tggaccatca
acaatactta
aatttritca
ccttcaaagg
tiggagagga
aaaactggag
ccacttatca
catacccttt
ctacaggtat
ctigtagcett
ataaagcggc
gtggtggaag
atgagatttg
ttgttygctac
atccaaaatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1149
1200
1260
13290
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



atcaaaacta
tccaagrtce
gtggaacgat
tattatagaa
aaaaaggata
atatrataaaza
tatgagtttyg
gcacctattt
gggtcctgga
aaaaaaatat
ccaggtacac
aagccaataa
cgagaaactt
ttcttctaat
aatttataga
ctcaatggga
attattgtat
atttacttgg
atgccttagg
acttatttta
taacattacc

40
593
PRT

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

<400> 40
Met Ala Thr
1

Asn Ile

ctcgaagrta
atggcaattt
aaggaggaaa
tatatggagg
ttcattgcac
ctatacatac
aatgaggcga
agttggctga
aaattaagat
agagacagag
cgagcccagt
tgatgtattg
aacacaagaa
atattttgtc
tgaaaagttt
ccctaaaata
aaagcccata
agggattatc
trtttggeee
caccgatgtg
gtttggecccc

aromyces

His
5

Pro

Leu Tyr

ggtcgeccaa
gcgttgecac
taattaatga
gratcgaaac
gcacaaacca
gtatacataa
cgtgccatat
tttgtgacgt
aataaaacga
aaaaaccaga
cacatcgaac
gaagaggaag
gtcattaccg
ttaactitcc
cacgttggec
acaacccccec
ttcaagtcgt
gttttccccea
gtttcattaa
tggtctacaa
gtgaagagta

cerevisiae

His

Arg

11836_045_228_5L

ccctttgegt
taacgatgaa
aattcaagag
aacacataac
aatacttcaa
aaaaataata
taaacaatta
ttttaattcc
aatgaaaccc
atacaaagag
ttataatgga
cagcgattca
grtatcttctg
gttacatgac
aaactttgac
ctggaatcta
ggagcacact
ttttagtact
tgagcticce
ttctgatatt
tatgg

Tyr Asn
10

Thr

gtactgagcg
acgataagat
agtgggattt
aaaagaataa
atagcaaact
gggaaaaaaa
tattttaaca
gatcggectyg
agcaacgtta
ctgtttaagt
tgcaaagaaa
gttgattgca
taatgtagta
tacaaatatt
ctatttaaaa
tattttgggt
aaccatacta
caggccaata
attgatgaca
gcaatcactc

Ser Lys Ser

cagtaatctc
tttatgaact
atggatctaa
ggtaatataa
aacagtaaga
aaggaaacca
cttccgeact
aaacagcegaa
gatgatgcetce
ggtcaatatc
aatactggtg
ccaggtatag
atatatccic
gtaccttatg
ggtaaatgga
ttaattaatt
agattagtta
ttcctttita
acttattatt
agctgcgtgtr

Ser
i5

Asn

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3875

Ser GTu val Phe Ile

25
TYr

Lys Ash Ser Ser

20
val

Gly Asn AsSp Arg

Ala Ile
40
Glu

Pro ser
35

ASp

Lys ser Arg Asnh Lys Ser Pro Met Leu Asnh

45
Phe Glu Ser
50

Arg

Gly Ile ser
55

Glu

Ser Tyr Leu Cys Lys

60
Leu

Pro Ser Pro
Glu
65

His

Leu Ser Ser Pro Phe Phe Glu Thr

70
ser

Asn Arg Asn Gly

Glu Phe Ile
90

Arg

Ile Thr Thr
85

Glu

Tyr Glu Ser Asn ser Met Ser

95
Arg

Ser

Thr
105
Thr

Ala Ala
110

Asp

Ser Ser ser ser Ser Gln val Ser

100
Asp

Gly ser

Ser Asn Glu Gln His

115
Ile

Arg Ser Leu
120

Gly

Tyr lLys LysS Lys

125
ASp

Arg

Phe Gln Pro val Phe

140
LYysS

Leu
135
Ala

Asn Ala His Ser
130

Phe

Lys Leu Arg
Ile
160

Phe

Glu Ala
155

Glu

Thr Glu Thr Thr Glu Ile

145
Lys

ser
150
Pra

Ley ASh Lys
Thr
175

Ala

Phe Ala Ile
170

Ala

Asn Cys Gly
165

Leu

Gly Ser Cys Arg ser

Tle
180
Arg

val
185
Gln

Thr
180
Arg

Asp pPhe Ser Ser Pro Asp Arg Tyr Tyr Ash

Gin Ala
205
ASD

Ala Ala Gln Ile

195
val

Ser Asn Ser Ser Pro

200
Pro

Arg Pro

Ile val Ala
215

Ser

L.ys Arg His
210

Arg

ser Leu
220

Trp

LYS Tyr Arg Pro Cys

Leu Phe Ile
225

Asn

Asn Thr
240

Glu

AsSh ser Thy

235
val

Asp Tyr Ley Ser Arg
230

val Gly I'le
245

val

Asn val Leu Leu Gly Ser

250
His

Cys Tyr Ser
255

Glu

Trp

Ala Ile Gln
260

val

Lys Glu Gly Ser Leu Ser

270
Thr

Asp Leu
265

Phe

Tyr Lys

Arg Asp Leu val Phe

Thr

Cys ser Cys Pro Tyr

Page 44

Asn Tyr




275
val Gly
290

Phe

Ile
Phe His
305
GIn

Thr Glu

Gly Glu 1le
Glu
355

Lys

Leu Phe

Gln
370
Tyr

Arg
Thr GIn
385
His

Ala Asn

Trp Asp
Ala
435
Ala

His Lys

teu Leu

450

His Thr Ser
465
val

Thr ser

Phe Giy Phe

Tyr Pro Lys
515
val Leu
530

Thr

Arg

Ala
545
Glu

Asnh

Glu Ile

Ile Tle Glu

Arg

<Z210>
<211>
<212>
<Z213>

<400> 41

caaaaaatgrt
agatattgcyg
aatcgttegt
atgcacttga
atcaaaacct
aagtctacca
caaacgtaat
atcacataca
atccttrget
acaataagct
tTaaataactt
taatatggct
tttatcacat
ctcatgcaag

41
2727
DNA

Thr Lys

Ser Ser

Phe

ASn

280
Gly Arg
295

Thr Ash

310

Phe
325
Lys

ser

Cys
340
Ile Lys

Leu Glu

Ala Gln

LYysS
Phe
Ser
Asp

Ala

Gly Ile

Tyr val
His
360
Asn

Leu

Glu
375

Gin GIn

390

Leu Leu
405
ser Asp
420

Ala val

Thr Gly

Thr Gly

Ala
Leu
Lys
Gly
Thr

val Gly

ASp Lys
Ile
440
ser

ala

Gly
455

Leu Leu

470

Ile
485
ASp

Leu

Gly
500
Leu Ser

ser Ala

Asp Glu

Trp
Thr
Lys
val

Thr

Ser Leu

LyS Asn

Leu Leu
520
Ile ser
535

Ile Arg

550

Ile Asn
565
Tyr Met

580

atacaaactc
atgccgtgat
tatccgaagce
tatacgcagc
tcacatacat
cggcgaaagt
tccgtagttt
tatacccaac
tataattctt
atctatgtga
gtagtcggat
gactcaaaac
ttttacaata
atcaaacaaa

Glu
Glu

Ile GIn

Gly 1le

Saccharomyces cerevisiae

ttaggattgg
aattcaaaag
tggccaattg
ttaaagcaag
tggtagtaat
tgatttitta
tcccaattat
acctgttata
gttatcatcc
gctgcgtacyg
cgtacaatgg
ctgctagata
gtggctagct
aaatggtaaa

11836_045_228_5L

Ile Leu Leu

Glu
315
Leu

GTu Lys

Cys Cys
330
Gly Glu Glu
345
Phe

Pro Ile

Leu Ile Gly

val Gly
395
Asp

Cys
Gly Asn
410
Pro Ile
425

Ala

Lys

Phe Cys

LYS ASp Arg
Ile
475

Lys

Asp Glu
His
490
val

Arg
Pro Leu
505
Glu

val Arg

Pro Ser Ser
Glu
555

Gly

Phe Tyr

Glu ser
570
Thr

Glu Thr

585

tcaagaaaag
ggtcgaccca
atacaattaa
ggtaaattat
atcgagcatc
tctgaggtgc
tttatttitt
tagtgaattg
atcttgcatc
grgactccaa
ctctatatag
gttatccaag
atctttttca
gttttggact

Lys

285

Tyr Asp Glin

300
Pro

val Phe

Glu Trp Phe

Asn Asn
350

Trp

Gly

ASh
365
Lys

Lys

Leu
380
Ile

Leu

ser Ley

ASh Ser Cys
val
430

Ser

Phe
Pro Trp
445
Cys Ile
460
Cys

Lys

Thr ser

Gln Ile val

Ile Thr Leu

510

Ser Pro Asn
525

Met Ala ITe

540

Leu

Trp Asn

Ile Tyr Gly

H1s Asn Lys

590

taaatgttgt
gtctatttca
ttgacatcag
ctgaaaaagdg
gctattageca
tgatcttcgg
aaattacacg
aattattcgg
tttatttaat
acaatcrgtt
gtttggaccy
tgaatttgag
tgttaggctc
ttacattgct
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Lys Glu
Phe
320
Pro

val

LysS
335
val ser

Ser Lys

His Ser
Glu
400
Leu

AsSn

Ser
415
Leu Pro

Lys Sser

Phe Trp
Gln
480
Thr

Gly

Ala
495
Tyr Ser

Pro Leu

Cys val

Asp Lys
560
Ser Asn
575

Arg Ile

actgctccaa
ctcgegegat
cagacagcaa
attgaataca
gagtatcteg
acgcaatgcg
taccaggtag
aacatcaata
tatattttgc
aatttccata
gtatgtaacc
tctegtatee
acccggtatt
tacagttgct

60

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



tttttatgaa
tccttttacg
ataaagctaa
aaacgataga
caaataccgc
aagattactt
acaataaagt
gcatagtgtc
cattaccaag
atgatttaat
ctaaagaacc
aaaagattga
ttgrcaagey
agatttgcaa
aatttttggt
atctttacag
gtaccggaac
tattatcaaa
gaaatggaaa
tgctagttgt
caaaaactcc
gcgtcgatte
aaactgaagce
atgtatgaag
ctagaatgag
atattgtata
atgaaacagt
tgtcaaattt
tgcaataaac
actgaatgcc
atgtaatcca
atatgggagt

<210> 42
<211> 218
<212> PRT
<213> sacch

<400> 42
Met Ala Pro
i
ser

Glu Ala

Pro pPhe ser
35
Thr Thr
50

val

Lys

Ile
65
GIn

Ser

Asp Thr

Glu Thr val
Thr
115

ASp

Lys Ser
Glu
130
Ile

Asn

LYS Glu

145

Asn Asp Glu

Lys Glu Ile

SR S TR

gattcaaaag
cgaccgaaaa
cgtgaactga
gccattcagy
cattactaac
ggtgtcacaa
gacaaaaaca
taaaaccttc
caatattgat
agaactagag
tgaaaatgaa
atcaaaatta
gataatgtct
aaacctaatt
atgtatittg
gaagaaattg
acttgctatt
ttatatatag

Ct1ggggggy
tgaggggtga
ttgcattgec
taaagttggt
aataacagaa
taggtataat
gaatacgteca
tttacaaggy
ccecttaatta
caaactgcgt
gcagcaaccg
ggcagottoa
ctgaaatcat
ataatgatag

aromyces

Lys

Giu
20
val
Ala
Lys
Ala Leu
85
Leu Gln
100
Ala Lys

Leu Leu

ser Lys

Lys
Leu
Asp
Lys
Phe
70

Pro
Leu
Asp
Thr

ey

attatgtcct
agagaagcgt
ccaggeteta
caaaaggctc
aattgtaccc
tataaaccat
acagcaacca
ggaaagatia
ccttcteagt
agagataaat
gatctectaa
caaagtctac
gaagatacgc
gctacaataa
aacatitttc
gatttgagga
ttacttatca
gtaaataatc
aaggctcaaa
gaaccgcaat
ttceccgttgg
gaggggattt
aatattgaaa
attttggcac
aaatggaaac
aaatcaattg
agctttagat
gtaattaccg
gtgatggcga
aacaaatict
ctaaagcacc
agaagtg

cerevisiae

Ser Asn

Ite Glu

val
40
Leu

Iie

Ala
55
Gly Lys

Ser Ash

Arg Asn

Ala Leu
120
Ite Tle
135

Gln Ser

150

val
165
Lys

Ile

Thr
180

Lys

Arg

Arg Ile

ser Lys

11836_045_228_sL

cggcggctaa
tttaagagtt
tttgaaagat
agaaggttaa
cgggtatttt
tttctgtraaa
aagcattaga
taatttactc
ttgattttga
caacggccaa
caatcattga
aggatgattyg
tgctacaaaa
aggactcagt
gagacctttt
catttgatgt
tgattgtttt
ttacactagt
aaacatactyg
tactgacaaa
ccaaaatagt
gctcgeatat
aacagcgaag
acaagtgact
ttaacatatc
cctgatattce
gcggacagaa
tattcggaaa
agrtrtacca
tgaaaattag
attaccattg

Asp Arg Ala

1¢
Asp Tyr Leu
25
Gin

Asn Leu

Glu Asn Leu
Ile
75

Pro

Ile ITe

Tle ASD
90

Asp Leu Iie

105
Asp

ser val

Giu Asn Glu

Leu GIn Asp

155

Met Ser Glu
170

Ile Cys

185

Lys

attttccatt
gtttctaaca
atggcaccga
gtattttttt
atcagctgaa
tgatatagtt
aaatctcgtt
ttgtaatgaa
aactgtattyg
agacgctctt
aaacgaagaa
ggatccagea
agaaatcacg
gtgcccgaaa
cttttgaata
gaaaagcaat
tttttcttat
ttataagtgt
tgtgtitaty
cgttactgat
agtcgttgac
agtrgtcagt
taactgcatc
gttgagagcet
accrcttcectt
agtatattgg
gtttttttgt
ttacatggtt
tcaaacaata
tcatttattc
tctagectgt

Ile Gln Ala
Gln
30

LyS

val ser

Asn
45
Asn

His
val Glu
60
Tyr

Ser Cys

Ser GlIn Phe
Glu
110

Gly

Giu Leu

Thr Lys

125
Gilu Asn Glu
140
ASp

Trp Asp

Asp Thr Leu
Ile

190

Ash Leu

Page 46

aataatatia
aatattaata
aaaagaaatc
acatgcteat
caattaatag
cagaatttgc
aacgagaaac
caagatacag
caactgagaa
gactctgtaa
aacgagttga
aatgatgaga
aagagatcaa
aatatgaatg
tactaacgaa
tggttgtice
tctttgetat
cacgaacgat
gggctgectt
ttgtaatatt
aaagagtacy
tcctgtgeta
ttaattgaaa
tacaatcatt
acaactattt
atctgaaggt
taaacttgea
tcagtaattt
acttataata
tattgtgcga
gaataaaaaa

Lys Gly
15
Tyr Lys

val Thr

Lys Arg

asn Glu

Asp Phe
a5
Arg Asp

Pro Glu

Leu Lys
Ala
160
GIn

Pro

l.eu
175

Ala Thr

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2727



11836_045_

228_SL

ITe Lys Asp Ser val Cys Pro 5%3 Asn Met Asn Glu pPhe Leu val Cys

195
210

Ile Leu Asn Ile phe Arg Asp Leu Phe Phe
215

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

43
3830
DNA

<400> 43

ggctgtcttt
cecgttatgea
atatcatttt
ctattcatct
aacaacaacc
ctccttcatc
tgataaaaga
taacctactg
ccgaactgea
tgggttcaag
grttcctatt
tcatticttt
gtacittatt
aatttatact
aacttttttt
aaatgtatta
aagatctatt
atcaaatatg
ttgtatctca
ggaaaacagt
tccagcttcc
aatgaaaagt
cagcoctteca
aactggaagt
tcagacaacy
aaatgatatt
taaaggyage
agcaaccgct
atttgtaaac
aatttttaaa
aatgcaagaa
agactatgcc
tttgaagtta
aaataagaaa
ggaattacta
gcaattaatc
ggttaatgct
tagcatcact
tittgaatge
atcaaatacc
trtgagaaat
atattctcta
tactatiatt
gaaccatgtg
atgtgtagag
tatagacgtc
aaaatccaat
catcaagtga
tatatgaaaa
tactgaaaat
aaatcicitt

attgttegtyg
acatcrttig
actaggtcaa
cteoccctygec
gcttitgaat
cgacggaaac
Catatttatt
cgtaaactac
gatcaattgg
aattcctcag
crrrrrgttc
agactggaag
catggattic
gaattaacat
tttrttetct
taaaatttca
aaagatctat
gaagggactt
aatcatgaac
gaaatttcga
aaaagcagcc
agtgacgatg
tctgeagget
cagagatcaa
tgetettctt
ttattgcaga
tccaacatta
ataatgagcg
gaagacttgc
gaaattggtt
atgtatcaac
tctaaactta
gaaacaacaa
ataaaagagg
aaaaaataca
attgatcaaa
accaactica
gaattgaata
aatgaattaa
aataagaatt
gagagaaatt
crccttgtat
gaaactgaaa
tcttettctg
tttgaggaaa
atttacaagt
cagaactcca
acctcaacag
aatagaaaac
aaaaagaggc
atctgctgac

Saccharomyces cerevisiae

gtactttggt
tctaccatga
tgtctatggt
aatccaataa
tcccaaggtc
gctggtgaty
gttagtggtg
acgcaacctc
atggctcaga
atattactga
gcectgtttgg
tatctaatta
gtcatatttt
gttctatcta
ctgtcattga
tttaaatagy
taaagctttce
caacaatgac
aagataccga
agagaaagtg
ggagtatagg
gcaacagtta
tgagtegttc
aaaataatgt
ctecatcatce
ataacaatca
acaccgcatc
atatgcaaaa
atttcgatce
ataaatacga
tagtgaagaa
aagaaaaaga
acaaggcecta
ctttcaaaga
aatatactag
acgagttttt
agttctettt
cctectacgaa
aagaaatatg
tacaaaattc
tgttgaaaaa
ctaatattct
gcttaattaa
acgagcectec
agttacttta
gctttattaa
gcactccgta
ctacacatic
gcgaaaactt
tctttaaatg
ctaacatcaa

tggceggega
tcattctitge
acgataatga
acgaaaacgt
agccaaatcg
ataatctccyg
tagtttttgt
cteeegtgga
tattcggtta
attttaagag
gtaataccac
tgaatgcttc
cccagttttt
atatttattt
cattttttta
aaaaaacccg
tgctaccagt
agttacctcg
tacacataag
gatgaaagag
ttccatgaaa
taaaaatgat
gaatagtotg
tgccatgtta
arcttcttat
ctttaggcat
gattatgagc
gcaatacgac
aaatggtgaa
tgatttcagt
gaattccagc
agcgeaatta
Caaaactaaa
actagacaat
ggaaacctta
gaagaaaagt
atttaaagaa
aaaaagagag
tttgaaatac
gttcaaaaat
ggaaatactg
gacatgttat
ggagctactc
agcggagtac
tttctatcaa
ttattacaag
taaacaaagc
ttttataatc
gtcatttttt
ttgacactct
aatcctcaga

205

tgtctttaac
tgcrtactat
ggaaaaacca
tctgcacgat
tattgatgaa
tgaagtcaat
aggtttcatc
ggatccatca
cttaagtgece
aaagtcttgt
attfatttic
ctggttoggtt
catttacaaa
aacatatttt
atgtcacaaa
tgattactaa
atggataata
cgragrtcrg
gacggcgaca
ttttttaaac
agraaccaga
tactcttcta
aaagaattaa
gcacgttctt
aactctataa
aacaaagaaa
caatacaatg
tcgcaacaga
gtttcacacyg
gatattcctg
gctagaagaa
aaaagtcaaa
tacaaggagg
gagtcataca
gatagggtca
gtcaatgaac
aaatatgcaa
gecctgggag
aaaaaaaaca
gaaaggaaaa
ttgattgaat
cggttcttac
aacatgaata
tcgaaaagat
gaacttgtga
aaaagtaggc
caaagacaag
cttaatattc
ttttaggcgt
actccaatat
ttaaaagtat
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cttatgggtg
acggtggcag
gcagtagacc
gtgttcaatg
gaaatggctg
tcaagaaatt
tcgtggtatyg
ctgeetgtte
cttttgtatc
gaaggtatca
tctgtgatty
ggaagcatag
agaaataaaa
tgacctcaca
aagaaaaatt
aggcatatta
ttttaaaggce
aagactctrag
caagtggtct
titccaaatc
gcctegtttce
tctgtggtaa
aattagattc
ctacaacatc
aaggaaatga
ttcctcaaag
tcgatacgca
tgacatcacc
taataaaagc
ttittcaatt
caaagataac
atgacaaaat
tctectctgga
atcacgatga
atagagaaca
tacaaaatga
aattagctga
aaaacttaac
tcgaaaatat
aagttttaga
gtcatggttc
tgccaagtga
attcactttc
tagaattaaa
cgaagaaaat
aaactgacca
tteccgeacte
tatatataca
ttrtataata
caactgtaaa
gtcctecact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060




aggccagagc
gggttgccga
gttataggtt
aagaactgcc
actgtttcgc
aaagttgaga
gagcaagtta
aaagttcaat
actgcataca
agtttcttga
aactccaatg
acattattga

ctgggcgatg

<210> 44
<211> 609
<212> PRT
<213> sacch

<400> 44
Met Asp

1
Thr

AsSn

val Thr

Glu GIn Asp

35
LYS

Asn Ser

50

Ser Lys Ser

65

Ser Asn Gin

Tyr Lys Asn

Gly Leu Ser

115

Gly ser Gln
130

Thr Thr

145

Asn

Ser

Ser Ile

His Phe Arg
Thr
195

Ile

ITe Asn

Ala
210
Ser

Thr

Thr
225
val

Pro

Ser His

Asp Asp Phe
val
275

ser

Gin Leu

Ala
290
Lys

Tyr
Asp Ile
305
Tyr

Lys Glu

Glu

Leu ASp

taaaattctc
agaaaccatt
cagatgcgat
aattggaccc
tacaagttct
tatacgataa
atgagctaat
ggaattccca
aggtgggaat
trcaattggg
ctgaaatgca
aaaactcaga
atttggecatt

aromyces

T'le Leu

5
ser Arg
20
Thr Asp

Ile ser

Pro Ala

Ser Leu
85
ASD Tyr
100
Arg ser

Arg ser

Gin Thr

Lys
Ser
Thr
Lys
Ser
70

val
ser
Asn
Lys
Thr

tgatgtatca
aaaaaccatt
atttgtggea
tgtaacggea
tgccactctg
gggttggaaa
gaatatgaat
agatggaaac
gcttgatatt
tgtaaaggaa
gaaagtaata
attttctgaa
atcgttacca

cerevisiae

Ala ser

Ser Glu

His Lys
40
Arg Lys
55
Lys Ser

Ser Met

ser Ile

val
120
Asn

Ser

Asn
135

Cys ser

150

Lys Gly
165
His Asn
180
Ala Ser

Met Ser

Phe val

Asn
Lys
Ile
ASD

Asn

Glu Asn

Glu Ile

Met Ser
200
Met GIn
215

Glu Asp

230

Tle
245
ASD

va'l

ser
260
Lys Lys

Lys Leu

Leu Lys

Lys
Ile
Asn
Lys

Leu

Ala Ile

Pro val

ser Sser
280
Glu Lys
295

Glu Thr

310

val Ser
325

Asn Glu

Leu

Ser

Glu Asn

Tyr Asn

11836.045.228..5L

gaggagagaa
agattagtgg
gattcagtct
aagaacttcc
ctgaagttat
ttaataaaaa
attgattcga
tgcattattg
gtcgataatg
tgtitggtgc
aatgtaattg
aaagatgtcg
caaaaatact

Asn Met Glu

10

AsSp Ser Ser

25
ASp

Gly Asp

Trp Met Lys

Ser ser
75
ser

Arg

Ser
30
Gly

Lys
Cys Asn
105
Lys

Glu Leu

val Ala Met

Ser Ser ser
155
ile Leu
170

Gin

ASp

Pro
185
Gln

ser

TYr Asn

Lys Gin Tyr
Phe
235

Glu

Leu His

Phe Lys
250
Phe Gln
265

Ala

Leu

Arg Arg

Glu Ala G'ln

Thr Asn Lys

315

Lys Lys Ile

330
AsSp

His Glu

acttctataa
ataaaggcga
atcatactca
atgaaccaac
gtttgttgga
gcgeatctec
gtatcatcat
gagttgetrtt
aagtgtattc
aggacttgac
atcgctgtgg
aactggattt
ctaaattatc

Gly Thr ser

Ile Ser
30

Gly

Cys

Thr Ser

45

Glu Phe pPhe

60

ITe Gly Sser

ASp Asp Gly

Ser Leu Pro
110
Leu Asp
125

Ala

Lys

Leu
140
ser

Arg

ser ser

Leu Gln Asn

Gly ser
190
Thr

Lys
val Asp
205
Asp Ser Gln
220
Asp

Pro Asn

ITe Gly Tyr
Glu
270

Ile

Met Gln

Thr Lys

285

Leu Lys Ser

300

Ala Tyr Lys

Lys Glu Ala

Glu Leu Leu

Page 48

gaagtataca
ctattacaca
atctgtttta
taaatatgtt
tctgggatat
agggaacatt
tgcaagtttg
cattgatacc
caacctagag
atcaaattca
gtgcgtcegtt
aaccaagtta

Thr
15
ASN

Met
His

Leu Gluy

Lys Leu

Met Lys
80
ASn Ser
a5
Ser Ala

Ser Thr

Ser Ser

ser Tyr
160
Asnh Asn
175
Ser Asn

Gin Ala

Gin Met

Glu
240
Tyr

Gly

LysS
255
Met Tyr

Thr Asp

Gln Asn

Thr Lys
320
Phe iLys
335

Lys Lys

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3830




11836_045_228_5L

ASD
Sear
380
Ser
Leu
Phe
Ile
AsSn
460
Lys
Leu
Thr
Asn
Tyr
540
Leu
Tyr
Lys

val

Arg
365
val
Leu
Asn
Glu
Glu
445
Glu
Lys
val
Ile
Ser
525
Ser
Tyr
Lys
Ser

Pro
605

Glu
Asn
Phe
Thr
Cys
430
Asn
Arg
Glu
ser
Ile
510
Leu
Lys
Phe
Cys
Asn

590
His

Gin
Glu
Lys
ser
415
ASh
Ile
Lys
Ile
Asn
495
Glu
Ser
Arg
TYr
Phe
575
Gln

ser

Gin
Leu
Glu
400
Thr
Glu
Ser
Lys
Leu
480
ITe
Thr
Asn
Leu
GIn
560
Ite

Asn

ITe

340 345
Tyr Lys Tyr Thr Arg Glu Thr Leu Asp Arg val
355 360
Leu ITe Ile Asp GIn Asn Glu Phe Leu Lys Lys
370 375
GIn Asn Glu val Asn Ala Thr Asn Phe Lys phe
385 390 395
LYs Tyr Ala tys Leu Ala asp Ser Ile Thr Glu
405 410
Lys Lys Arg Glu Ala Leu Gly Glu Asn Leu Thr
420 425
Leu Lys Glu Ile Cys Leu Lys Tyr Lys Lys Asn
435 440
Asn Thr Asn Lys Asn Leu GIn Asn Ser Phe Lys
450 455
val Leu Asp Leu Arg Asn Glu Arg Asn Leu Leu
465 470 475
Leu Ile Glu Cys His Gly Ser Tyr Ser Leu Leu
485 490
Leu Thr Cys Tyr Arg Phe Leu Leu Pro Ser Asp
500 505
Glu Ser Leu Ile Lys Glu Leu Leu Asnh Met Asn
515 520
His val Ser Ser Ser Asp Glu Pro Pro Ala Glu
530 535
Glu Leu Lys €ys val Glu Phe Glu Glu Lys Leu
545 550 555
Glu Leu val Thr Lys Lys Ilte Ile Asp val Ile
565 570
Ash Tyr Tyr Lys Lys Ser Arg GIn Thr Asp Gln
580 585
Ser Ser Thr Pro Tyr Lys GlIn Ser GIn Arg Gin
595 600
Lys
<210> 45
<211> 4754
<212> DNA
<213> saccharomyces cerevisiae
<400> 45
atttcaaage agtttgtgea atttgtccag cagtrtetgta
gtagaatatt trtgtccttt agcaaaatct gagtatcctc
tgatagtttt agcaatatta gtcgggtcgg gttttttct:
gatyctttag ctcatctcat ctcttctget gaaatttttc
tcagaaagaa aaaaaagctt cagaggcatg accctctecg
accggectygt catttttagg gcataataaa tttttgocat
acagtatgaa trgcacgaaa gagcagtcaa tgtaaattca
tgacatcagc tgatttctca tggagcigtt tctctgataa
aagatgaaaa tctagaagta tcaagtttcc tttaaaggga
tgacagaaat atttcgagtg aagaagaagc gttaaatatt
tctgatacat ttttgaagta ggagagtcat ttagaaggcg
caggcetgig cacatgaatt aattaaaaaa tataaaggta
cataggtaac ctgtcataat tttgaacaat ttcccttttt
gcggcgatat gragettgtt aatttacaca tcatgtactt
ggcgatagta gctaaagaaa ataccgagaa tttcctcgaa
gcataaaaaa gtaatttgaa aatattttaa aactgttita
azdaaaaggaa gatacaggat acagcggaaa caacttttaa
caatatagtt Tccccttttc acaattitgg tagctcgaca
gagaacgccc aaccaaataa tagagctaga gaagcocage
aggaaaaaaa tggacggaaa agttagccag gttccaaaga

tttgttcaag
gtgggagata
aaaagtattt
tttacttcgg
ggtaaaaaaa
ctagttgcaa
Cgaagtgact
cacgttgttt
tatataacag
ggatctttee
tattgctcaa
gtgattagac
Trcrrrrett
ttctgcatca
aagttgacga
acccatctag
atgatggaaa
caatatagtyg
actctatctc
agtagtgcta
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accgattcct
gctagageca
tgaataacac
taaaattttt
gcttagggrt
ctataataat
gacagaatac
gaacatcgac
attctaaaac
gcagttetac
tagtagaaag
gacacatgtc
Tttrttrgggt
aaatatgaaa
caaaagaaag
catccgeget
ctcectacaga
gtaccttgtc
cattgtcaag
aaaagaaaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



atrtctcacct
ttcticaaac
cactgattat
tctctttcac
tttatcagat
tattaaaaaa
aagaaaggga
tattatctct
caaatgtaaa
ggatattcta
acctcagtcc
acctgttgaa
ggctgcaccc
acattcaccc
ctctygtageg
dgatgacgaa
gaacaatttc
gttggtagac
cttatttgaa
tagactaaag
agcttcagta
cattgttcag
attgaatcag
cattataaag
aggtrttaatc
aatcataagg
cagtatacaa
tgataatttg
aattgttatt
tttcgttgat
actagattcc
gctgaaaaat
aaatagtaat
ttttggaaga
cagtgataaa
ttgctacagt
tgattcgacc
aaccactatt
tgacagaaac
TrLcttcagta
gggtactaat
taaaggaatc
taacaactgt
taaaaaggaa
gtgaatttga
cccaaagatc
ctaacttttt
cagcttccgg
attgcttttc
accaaagcgt
ctcgtgggag
ggtctagttce
aatgagcata
acagtacaat
gcggetittg
cattaaaggt
caatttttgt
ttaaaagcct
gctttatgac
catttgaggt

<210> 46
<211> 917

tctectattt
TCctictggca
ttaccacaac
gcaagtaata
aatataccac
tcetttttga
gagaaaatta
tttggcacca
aaagatacta
atttctgatt
cgctttecte
agacaaacga
cctcaaggaaa
ctggggcaca
ttatcagcta
accaaaataa
caggaagaat
aaattgatga
gacgcatttg
aatttagaag
ctcaaatgca
aatataaatt
gattttgtat
aactrttcaa
aatcctaaca
aggggattca
tctgttctaa
gcaataatct
tataacagcc
cgaaataatt
atctcaaatc
actctatatc
atggaagcaa
agaaggccca
attgatgaac
ttcggtctaa
gataatgaac
catattgact
ctrctcactg
cagccagcetc
gaaaatgaaa
gatggcataa
ccccetecata
gcatccegec
agtggacgca
tctrtcctgt
agtgaaatgg
agcagaaggt
attcecctttc
aaagcatcgc
agcgtygggat
tgttgtggtc
ctccaaaact
aaaacctgat
atataaaggt
ttgctcatct
ttecctettct
ctcecgratct
ccactettea
ttct

ccteectctac
atgaagacgg
accctcacag
gtaacctatc
ccaaggtcge
atgettettg
tagagcttgce
cttcaaaggc
acaaagccgt
ttttgattca
cttattcacc
tatattctca
gaaaccaaat
gaagaattcc
atgattctat
cgttgecget
tgcaggattg
tttccaaaga
taatagcaga
tatttacacc
ccttaaataa
ctgacgaaag
tcaatgagga
aagatgttgg
aagttgttga
ccttaaattc
ctacgataag
tacagattga
taaaagcttt
atgttctgga
tcaaatcaaa
ccgaaaatat
aaaaatccgt
atgaattgaa
tagtcgagac
gttttgatga
ttgataatag
ctccatttga
agggtgaaca
tgattcctaa
atgaaaatga
ccagacgcag
tggattatat
aaacgtttct
gttcttctta
cttgatctty
atctrtatctyg
gggtcaatat
ttctgtaage
gaactctegt
ccatagttta
ccagagtata
tcecttagcaa
atcaaaacyga
cccttttgaa
gcacgcecat
ccatttagca
tccectttget
gcaactgttg

11836_045_228_SL

arttrtcgttc
taatctaatg
aacatcgict
ccgagcaaat
tccatttgge
tacgttatgt
atgtggccac
agacgttcgt
tcaatgcatt
taagattcct
actcttgect
agctocaagt
tccacaaaaa
gtccggagcea
ttctgetgtt
gttaaggtca
gagaatagac
tggtcagaga
agtggataac
tattgccaac
acaacattgc
cacaactgta
caatatcact
taatggtagg
agrrgcaaat
aggagaatgt
ctcaattctt
ctttacgaaa
aaccattaaa
ctatggatcg
gagttecteg
tcatgaacat
actatttcaa
gattaaggtg
cagctoctog
agatgatgac
ttcaggatta
taatgaaaat
tagcaatata
tattagattt
tatgccagta
ttcattcteg
atagagtata
taactatata
gtctttcaag
ccatgaaaac
tgtrracttgg
tattatcttyg
gatigctaga
cttctacaga
tttcgtcaaa
ggtagcaatc
aacctgtggt
cgtagtactt
ttaacggcect
gttctacgat
t¢aaaagacc
tgttrtteca
ctgatgtagc

Page

tcacccaaat
aatacacctt
ttgccaagac
gagcctccaa
tatccaatac
gacgagccta
ttaagtcacc
gegetattte
ccagaaaatg
gattctgagt
ccttttggrt
ctaaacccaa
aaatcaaact
aactctatct
tccaattcgg
tattttattc
ggggactatg
tatatacaat
gatgttgatg
ttgagaatga
gccgatttat
cagaaatgga
teccacectge
tacgagacga
gtgcacgata
tctaggcaga
tccttaaaac
ttgaaggaag
tttgcgogtt
gtattacaca
acacaatttt
ttgggtattg
gattacagat
ggctatttga
acttrigtrt
gatgacgaag
ctgtcggatg
gctaccgcaa
gaaaacttag
tcacttcatt
tiattactta
agtcttatag
cactaaattt
ttgttacata
ttcatagtaa
cattgacttg
aacattageg
tctaccataa
aagggcacyc
tcgecatceg
agtacgatct
gtcaatcgga
tgatctatga
cgagaaaaca
acttaatgat
ccagcgcaat
tgcatttgaa
ataggatatc
aagcagcetic

50

ctagggtcac
ctacggtttc
ctaattccaa
gggccgaaaa
aaagaacctc
tttctaacag
aagaatgtct
ctttttgtac
atgaactaaa
tatcaatcac
tatcctatac
atctcatatt
atacatttit
tagcagacac
taagagcaaa
aaattctttt
gattactaag
gctggtgttt
ttttggaaac
ctacactcga
cagatcttta
tatctggtat
ctattcttcc
gtacctttct
atgatactgt
gtactgttga
gagaaaaacc
aagacagtrt
tgcagttttg
agatagatic
cacctatttg
ttgctgtatc
gctttacaag
acgttgacta
tagaaactct
aggataatga
ctgaatctac
atatggtgaa
aaactgtcgce
ctgaggagga
gtgatatgga
agagcggtaa
tatgcaataa
gcttgattcec
atagacatta
ccgetcacac
ttattcaagt
rcttgegtat
cttgttccaa
tccccataaa
ctctgcagaa
atggttacat
aagcagtgga
gaatgcttgt
attccattty
gtattctcac
cgccttattt
atttgtttca
aagaggagtc

1260
1320
1380
1449
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4754



<212> PRT
<213> Saccharomyces

<400> 46

Met
1

Gly
Ile
Lys
Lys
65

Ser
Gly
Glin
Phe
Ala
145
Tyr
Cys
Tle
Ile
Phe
225
Pro
His
Pro
val
Leu
305
Lys
Pro
Ala
AsSp
Ile
385
Gly
Asp
Phe
Leu

Thr

MeT
ser
ile
Lys
50

Lys
Pro
Asn
His
His
130
Glu
Pro
Thr
Ile
Ser
210
Cys
Glu
Lys
Pro
Glu
290
Ile
Ser
Ser
Asn
Glu
370
iey
Asp
Gly
val
Lys

450
Leu

Glu
ser
Glu
35

Trp
Arg
LyS
tey
Pro
115
Ala
Ash
ile
Leu
Glu
195
Phe
Thr
Asn
Ile
TYyr
275
Arg
lL.eu
Asn
Gly
Asp
355
Thr
Leuy
Tyr
Gin
Ile
435

Asn

Glu

Thr
Thr
20

Leu
Thr
Phe
Ser
Met
100
His
ser
Leu
Gln
Cys
180
Leu

Gly

Arg
420
Ala
Leu

Ala

Pro
5
Glin
Glu
Glu
Ser
Arg
85
Asn
Arg
Asn
Ser
Ar
165
ASp
Ala
Thr
Cys
Glu
245
ASD
Pro
Thr
Ala
Thr
325
Asn
Ile
Ile
Asn
Leu
405
Tyr
Glu
Glu

Ser

cerevisiae

Thr
Tyr
Lys
Lys
Pro
70

val
Thr
Thr
ser

Asp
150

g Thr

Glu
Cys
Thr
Lys
230
Leu
Ser
Leu
Iie
Pro
310
Phe
Ser
Sar
Thr
Phe
390
Leu
Ile
val
val

val

Asp
Ser
Pro
Leu
55

Ser
Thr
Pro
Ser
Asn
135
Asn
Ser
Pro
Gly
Ser
215
Lys
Lys
Glu
Leu
Tyr
295
Pro
l.ey
Ile
Ala
Leu
375
GIn
Arg
Gin
AsSp
Phe

455
Leu

Asn
Gly
Ser
40

Ala
Pro
Ser
Ser
Ser
120
Leu
Ile
Ile
Ile
His
200
Lys
Asp
Asp
Leu
Pro
280
Ser

Lys

Leu
val
360
Pro
Glu
Leu
Cys
ASH
440
Thr

Lys

11836.045_228_sL

ile
Thr
25

Thr
Arg
Ile
Ser
Thr
105
Leu
Ser
Pro
Lys
Ser
185
l.eu
Ala
Thr
Tle
Ser
265
Pro
Gln
Glu
Ser
Ala
345
Ser
Leu
Glu
val
Trp
425
Asp
Pro

Cys

val
10

Leu
Leu
Phe
Ser
Asn
30

val
Pro
Arg
Pro
Lys
170
Asn
Ser
ASD
Asn
Lau
250
Ile
Phe
Ata
Arg
Pro
330
AsSp
Asn
Leu
Leu
ASp
410
Cys
val
Ile

Thi

Ser
Ser
Ser
Gln
Ser
75

Ser
Ser
Arg
Ala
LysS
155
Ser
Arg
His

val

— N
—F N
D wvin

Thr
Gly
Pro
AsSnN
315
Leuy
Thr
Ser
Arg
GIn
395
Lys
phe
Asp
Ala

Leuy

Pro
Arg
Pro
Arg
60

Ser
Ser
Thr
Pro
Asn
140
val
Phe
Arg
GlIn
Arg
220
Ala
Ser
Pro
Leu
Ser
300
GIn
Gly
ser
val
Ser
380
Asp
l.ey
Leu
val
Asn

460
Asn

Page 51

rhe
Thr
teu
45

ser
Thr
Gly
Asp
Asn
125
Glu
Ala
Leu
Lys
Glu
205
Ala
val
ASD
Gln
Ser
285
Leu
Ile
His
val
Arg
365
Tyr
Trp
MetT
Phe
l.eu
445
Leu

LYyS

His
Pro
30

Ser
Ser
Phe
Asn
TYyr
110
Ser
Pro
Pro
Asn
Gly
190
Cys
L.eu
Gin
Phe
Ser
270
Tyr
AsSn
Pro
Arg
Ala
350
Ala
Phe
Arg
Ile
Glu
430
Glu
Arg

G1In

Asn
15

Asn
Arg
Ala
Ser
Glu
95

Leu
Asn
Pro
Phe
Ala
175
Glu
leu
Phe
Cys
Leu
255
Arg
Thr
Pro
Gln
Arg
335
Leu
Lys
Ile
Ile
Ser
415
Asp
Thr
Met

His

Phe
Gin
Gly
Lys
Phe
80

Asp
Pro
Leu
Arg
Gly
160
Ser
Lys
Ile
Pro
Ile
240
Ile
Phe
Pro
Asn
LYS
320
Ile
Ser
ASp
Gln
ASp
400
Lys
Ala
Arg
Thr

Cys



465

Ala Asp Leuy

ser Thr Thr

val Phe Asn

515

ITe Lys Asn
530
Thr Phe Leu

545

val His Asp

Ser Gly Glu

Leu Thr Thr

595

Asn Leu Ala
610
Asp Ser Leu

625

Phe Ala Arg

Asp Tyr Gly

Asn Leu Lys

675

Lys Asn Thr
690
Ala val ser

705

ASp Tyr Arg

tys Ile Lys

Glu Leu val

755

Tyr Ser Phe
770
ASp AsSn Asp

785

Leu Ser Asp

Asp Asn Glu

Thr Glu Gly

835

ser val Gln
850
Glu GTu Glu

865

Leu Leu Leu

Ser Ser Phe

His Met Asp

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

915

47
3272
DNA,

ser
val
500
Glu
Phe
Gly
Asn
Cys

580
Ile

Ite
Leu
Ser
660
Ser
Ley
Ash
cys
va'l
740
Glu
Gly
ASp
Ala
Asn
820
Gly
Pro
Gly
Ser
ser

00
Tyr

ASp
485
Gln
Asp
Ser
L.eu
Asp
565
Ser
Ser
Ile
val
Gin
645
val
LyS
Tyr
ser
Phe
725
Gly
Ala
Leu
ser
Glu

805
Ala

Ala
Thr
ASp
885
ser

Ile

saccharomyces

470
Leu

Lys
Asn
Lys
Ile
550
Thr
Arg
Ser
Leu
ITe
630
Phe
L.eu
Ser
Pro
Ash
710
Thr
Tyr
Sar
Ser
Thr
790
Ser
Thr
Ser
Leu
Asn
870
Met

Leu

Tyr
Trp
Ile
Asp
535
Asn
val
Gin
Ile
GIn
615
Tyr
Cys
His
Ser
Glu
695
Met
Ser
Leu
Ser
Phe
775
Asp
Thr
Ala
Asn
Ile
855
Glu
Asp

Ile

Ile
Tle
Thr
520
val
Pro
Ile
Ser
Leu
600
Iie
Asn
rPhe
Lys
Ser
680
Asn
Glu
Phe
Asnh
Trp
760
Asp
AsSn
Thr
Asn
Ile
840
Pro
Asn
Lys

Glu

cerevisiae

11836.045.,228..51.

val
Ser
505
Ser
Gly
Asn
ile
Thr
585
Ser
Asp
Ser
val
Ile
665
Thr
Ile
Ala
Gly
val
745
Thr
Glu
Glu
Thr
Met
825
Gly
Asn
Glu
Gly

ser
905

Gln
430
Gly
Thr
AsSh
Lys
Ar

570
val
Leuy
pPhe
Leu
Asp
650
ASD
GIn
His
Lys
Arg
730
Asp
Phe
Asp
Leu
Ile
810
val
AsShH
Ile
Asn
Ile

890
Gly

475
Asn

Ile
Leu
Gly

val
555

g Arg

ASp
Lys
Thr
Lys
635
Arg
Ser
Phe
Glu
Lys
715
Arg
Tyr
val
Asp
ASp
795
His
Ash
Leu
Arg
Glu
875
Asp

Asn

Ile
Leu
Pro
Arg
540
val
Gly
Ser
Arg
LVS
620
Ala
Asn
Leu
Ser
His
700
Ser
Arg
Ser
Ley
Asp
780
Asn
Ile
Asp
Gy
Phe
860
Asn
Gly

Asn
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Asn
ASh
Ite
525
Tyr
Glu
Phe
Ile
Glu
605
Leuy
Leu
ASnh
ASp
Pro
685
Leu
val
Pro
Asp
Glu
765
ASp
Ser
ASp
Arg
Thr
845
Ser
ASp
Ile

AsSD

Ser
Gln
510
Leu
Glu
val
Thr
Gin
580
Lys
Lys
Thr
Tyr
Ser
670
Ile
Gly
Leu
AsSn
LYS
750
Thr
Asp
Ser
Ser
Asn
830
val
Ley
Met
Thr

cys
910

Asp
495
Asp
Pro
Thr
Ala
Leu
575
Ser
Pro
Glu
Iie
val
655
Ile
Trp
Ile
Phe
Glu
735
Ile
Leu
Glu
Gly
Pro
815
Leu
Ala
His
Pro
Arg

895
Pro

480
Glu

Phe
Ile
Ser
Asn
560
Asn
val
ASD
Glu
LysS
640
Leu
Ser
Leu
va'l
GIn
720
l.ey
Asp
Cys
Glu
Leu
800
rhe
Leu
Ser
Ser
val
880
Arg

l.eu



<40G0> 47

gacagaaata
cttcctatgg
ttgcagttaa
caatatgtca
tttaccatta
atgtcaatta
acgaagattc
cctgtygcaaa
tcgtcagatyg
aaaagacaca
ttgtagecect
ttgttttcaa
aacttttttg
ctcaaaatct
aaagcacatt
attggaagga
tactcaaaaa
ctcgataacyg
tatctctgea
acagcttcat
gatggccaac
gttgaaaggc
tttgagtgca
gaacgctatt
tttggtagca
cagagtagcyg
tgaatttaca
ggatataccg
attagctatt
atcagacggy
cgttaacgat
aggaagtgac
Trtrtctett
catggagtac
agacaaccaa
ctatacagac
agaaggtcat
tacaggtica
tggaaatact
cccatcccat
gtcctttaat
trectttttc
ttcttttcaa
atcatctatg
atgagccttc
tttagtggaa
tggtagttgt
ctgtactgca
aagcgcaagg
agacactact
ttcatgaggce
atgttcaatg
ctcicceccaa
tttgaagcta
tcctgttgea

<210> 48

«<211> 423
<212> PRT
<213>

tttgaaatat
aaaccgtrtt
gactaattac
fccgctgaga
gcgagcagaa
ttgagattga
aatagcttca
ttcteggegt
caaattttta
rgtgttacgc
gttaggttta
ctgacacttg
gaagtccatc
¢cttatcactt
ttattcataa
aagagggaag
actgtacagc
tattctaata
gtggaggatg
gctcaaataa
aaagttactt
cataataata
agtcaagatg
ccattagatt
agcgcaggat
caaaacgttg
gataacgcac
aaagcaaaga
cctgaagagc
tatacttaca
agtgatatta
aatggtgcga
ttrcgaggrt
aataccgege
ggcgrtgttt
attggttgtg
ggtggcagag
tgggactcaa
gtgagcagta
atttacatag
aaagtaagtc
tctitggata
tegttttgga
ttttcaggea
actggctegt
tttttgticyg
gttataaaca
ggatcatica
ctitttaatcc
ttccacggga
acatcaacgg
ctaaactttc
ccggtticcet
gagtgcaaat
tctaacatga

atttcctcaa
ttcaaggata
aactctgtta
gagatgtact
gaacagctita
gatgggtatg
accgtcectg
gtactacctc
cacgegttga
aggaaaaagt
cccaacagrtt
ccrtgtticat
cttcacatga
ttctaattgt
tctcetttgt
aaaataagat
tcaatcaggt
atgtcaccca
aaattcaaaa
ataaagcaaa
cgttgaccaa
aaatctcaga
gctttatget
ctcaatgyggt
taaacaataa
cgtcaatttt
atarattgac
gggtgagaga
Caaactcaga
tatgggatag
atgcactteg
taaatatgta
atgaagaacg
aatcgccaca
ctttagattt
ttgtgtggga
tcactggtgt
ccatgaaaat
attatcaatg
aataacaaca
aaaacattca
dacgdaaacad
aacagtatta
ttgtttaatt
ccttatgtat
gtaatttcaa
taaaaaactg
atatcatctg
agggcaaatc
gatcaaaata
tatagtcaac
cagcgttacc
tgataaaaaa
ggtagatgca
ggagttccat

Saccharomyces cerevisiae

11836_045_

agagtacact
aaccccgeca
tttactgaca
attrataatt
cttgtcgatyg
tatgatcgga
€ggggggtac
ttttgggacc
agaatgtttc
ttgtgaggct
grrtrtctgt
attagttgta
cttgaatccc
tttcttcccc
gccagaactc
attgctagtt
acacattacyg
acagtatata
taaaatagag
acacaagata
aaataagatc
ttttcggtgg
tatatgggac
tetttectye
ctgtaccatt
caaaggacat
agcaagtggg
atatictgac
aaattcttcg
cagatctccg
ttttttcaaa
tgatttaagg
tacccocctace
aactttaaaa
tagtgcatct
tgtattaaaa
gcgectegagt
atggtctceca
gatgctatta
graacattag
acaatgaaaa
daacgaacaa
ttcactgact
tcatgatggc
tgegtctgac
aaatgcctga
cteceoticty
aaccacgtcc
ggctatacga
tttagatagt
tgcatatgca
tataaaaaag
tggcagcgag
titagagagg
ct

228_SL

agatccatic
tatgttcttt
cctgcgttaa
actraagagc
trcttcetcty
tittgatatc
ttaccttttg
acaacccttt
aggaagagat
ttttgectta
gtgtcgaaaa
acttaaactt
ttcaatatcg
tttttgtagt
aaggtcaata
cattaagtca
atggcagcac
caaccacaaa
gccgeeagac
caagatgcaa
aacttaaagc
agtcgagatt
agtgcttcag
gctatttegc
tatagagtit
acttgctata
gatatgacat
catttaggtg
aacacattcyg
tccgetgtac
gacgggatgt
tcggactget
cctacttata
tcaacaagcet
ggaagattga
ggagagattg
ccagatgggt
ggttatcaat
tataaatata
ttctgtggaa
ttcaaagcat
aagtgtcatg
tatttgacca
tgtccctact
ccaaaatttg
attttcatta
ggatgatttt
gtcatcatat
agagacattrt
tcactattga
tcatcttcaa
cattctattt
ttcagtcgtc
atggtaggcet
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atattttagg
gcgaagtctt
aattttatca
gactacttca
gctaaatgaa
agccgatgayg
taaccagtac
gtacgcactt
actgcgtaaa
acagattgac
ttttttcaga
tcaaacataa
aaacagtatc
aactcgergt
ggccagaatt
aggaagaaaa
arcagatgga
gtctacagga
aagagagtaa
gcttattcca
caaatatagt
caaaacgtat
gtttaaaaca
catcgagtac
cgaaagaaaa
Tttctgacat
gtgcecctigty
atgrtrtgge
ctagctgtgg
aaagctttta
cgattgttgc
ctattgctac
tggeagetaa
caagctatct
tgtactcatg
ttggaaaatt
tagctgtatg
agcttcgaat
catacctaca
grgcaaaaac
tgtcatttge
cactcaaaaa
acttgctaga
ttagcttgtt
tccrttettg
acaaatcatc
caattgetct
cctcatetat
cttectecgy
gatgtgagaa
acgttaagtc
ttaagttiaaa
ttttgggcty
ccacttectt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3272



<4Q0> 48

Met
i

GIn
Asp
Leu
Leu
65

Asn
Asp
Asp
Ala
Ser
145
Tyr
rhe
Ala
Ile
val
225
Asn
Ser
Ile
Ser
Ile
305
Pro
Gln
val
Thr
Gly
385
Pro

Ile

Ala
G1n
Glu
His
50

Phe
Leu
Phe
Gly
Ile
130
Ser
Arg
Lys
His
Pro
210
Leu
Thr
Arg
Asn
Asp
290
Ala
Thr
Thr
Ser
ASD
370
Lys
ASp

irp

<210> 49
<211> 23
<212> DN

<213>

<400> 49

Ala
Tyr
Ile
Ala
Gin
Lys
Arg
Phe
115
Pro
Thr
val
Gly
I'le
195
LYS
Ala
Phe
Ser
Ala
275
ASN
Thr
Tyr
Leu
Leu
355
Tle
Leu
Gly

Ser

33
A

His
Ie
GlIn
Gin
Met
Pro
Trp
100
Met
Leu
Ley
Ser
His
180
Leu
Ala
Leu
Ala
Pro
260
Ley
Gly
Phe
Met
Lys
340
Asp
Gly
Glu

Leu

Pro
420

Gin
GIn
AsSn
Ile
Ala
Asn
85

Ser
Leu
Asp
val
Lys
165
Thr
Thr
Lys
Ala
Ser
245
Sar
Arg
Ala
Ser
Ala
325
Ser
Phe
Cys
Gly
Ala

405
Gly

saccharomyces

Met
Pro
Lys
Asn
Asn
70

Ile
Arg
Ile
Sar
Ala
150
Glu
Cys
Ala
Arg
Ile
230
Cys
Ala
Phe
Ile
L.eu
310
Ala
Thr
Ser
val
His
390
val

TYr

Asp
Gln
Ile
LYS
55

Lys
val
ASp
Trp
Gln
135
Ser
Asnh
Tyr
Ser
val
215
Pro
Gly
val
Phe
ASn
295
Phe
Ash
Ser
Ala
val
375
Gly
Cys

Gln

Ser
Ser
Glu
40

Ala
val
Leu
sSer
ASp
120
Trp
Ala
Arg
Ile
Gly
200
Arg
Glu
Ser
Gin
LYS
280
Met
Arg
Met
Ser
Ser
360
Trp
Gly

Thr

cerevisiae

11836_045_228_5L

Ile
Leu
25

Ala
Lys
Thr
Lys
Lys
105
Ser
val
Gly
val
Ser
185
Asp
Gliu
Glu
Asp
Ser
265
ASD
Tyr
Gly
Giu
ser
345
Gly
ASp
Arg

Gly

Thr
10

GIn
Ala
His
Ser
Gly
90

Arg
Ala
Leu
Leu
Ala
170
ASp
Met
Tyr
Pro
Gly
250
Phe
Gly
Asp
Tyr
Tyr
330
Tyr
Arg
val
val

Ser
410

Tyr
Asp
Arg
Lys
Leu
75

His
Tle
Sap
Ser
Asn
155
Gln
Ile
Thr
Ser
AsSn
235
Tvr
TYr
Met
Leu
Glu
315
Asn
Leu
Leu
Leu
Thr

355
Trp

Ser
Ile
Gln
Ile
60

Thr
Asn
Lay
Gly
Cys
140
Asnh
ASh
Glu
Cys
Asp
220
Ser
Thr
val
Ser
Arg
300
Glu
Thr
Asp
Met
L.ys
330
Gly

Asp
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Asn
ser
Glu
45

Gin
Lys
Asn
Ser
Leu
125
Ala
Asn
val
Phe
Ala
205
His
Glu
Tyr
Asn
Ile
285
Ser
Arg
Ala
Asn
Tyr
365
Gly
val

Ser

Asn
Ala
30

Ser
ASp
ASN
Lys
Ala
110
Lys
Ile
Cys
Ala
Thr
190
l.eu

Leu

val
15

val
Lys
Ala
Lys
Ile
95

Ser
Gin
Ser
Thr
Ser
175
ASD
Trp
Gly
Ser
Trp
255
ser
Ala
Cys
Pro
Ser
335
Gly
Cys
Ile
Ser

Met
415

Thr
Glu
Gin
Ser
Ile
80

Ser
Gln
ASn
Pro
I'le
160
Ile
Asn
Asp
Asp
ser
240
ASp
Asp
Gly
Ser
Thr
320
Pro
val
Tyr
va'l
ser

400
Lys



atattatata
aaaattcctt
cgacagggac
gtaaggtcga
aaccggcaat
ccttacggta
gatgttccat
cgctgttacce
atcaaccccy
aatggatgtt
agtgaaatat
cagccatcgt
tcgtaccage
cttgctttat
atgagtgaat
gtttgatgca
aggatagtag
tccacgetta
aaaacaattg
ccgtgaaaga
aaaagattat
agagggtttg
tacgcttatg
tatcctctet
aaaattaatt
ttcgatgcag
atgttaacca
ttctitaatg
taatacagag
acctgttcca
gcataccacc
agaatacttt
atagagacat
agatattcaa
accattitat
tcaacgtctt
tttecttctg
tgcagtaatt
trttctctaa

<210> 50
<211> 110
<212> PRT
<213> sacch

<400> 50

Met Thr Ser
1

Gin GIn Gln

Ite

35

Ile

Lys Arg

Glu Arg
50
Asn

ser Thr

65

Ala Gly ser

Ser Gln Met

<210> 51

tatatatagg
gtatttgtta
aggtttagtg
tgcacccaat
cccatataca
gtatcccata
agtgtgatct
taataacttc
tagggegega
aataacttic
tcgrtaatge
acaattttgy
ttcicticey
agtcaaaatyg
gtctctctgt
atatttaaca
caatcgcaaa
caacaacctc
aagttgaaaa
attactgctt
acattaccag
aaaaatgctc
taatgatagt
cacectatet
cagcgygtaat
atagtttgat
atgcccaccc
ccttttecaa
tctcacttag
aacaataacg
acaattetge
cttggetcaa
aagtaacgaa
tagcgeettt
acgaatttic
gatticggta
ttagtgcaga
gttctyggatt
ccaaatcctt

aromyces ce

Glin
5
Glin

val As

Gin Gl

20

Asn Glu Le

Thr Ala se

Lys Asp Ty
70

Ph
Se

His
85
Asn

AsSN

ser
100

gtcgtatata
taatagtagt
aacctggaag
gcecatttcga
ctaccgaata
aggeccaccgg
gatgtrccit
atgtgatctg
cacgtctaaa
ctttacaaaa
taatatgcte
aacgagtata
gcttgatgac
tacgtacgct
tacccggttg
aggagaacag
cgttctcaat
aggaacagca
gaatcaacga
caaatgcatg
aactatggag
dadaaaaatag
aatagaatcc
tttttittet
cttatcttta
caagtcattt
ttrtraggtat
gagctcgatc
cctaccaaaa
ggctttttca
atcaagcggg
attcttggaa
grtccgtttca
atcatttecg
accaagacga
caccaaaaca
gtctcecgcett
aaattgagta
caacattgtt

revisiae

n ser Pro

n Leu Ser

ASn Ash
40
Ala

u

ASH
55
The

r

r Leu

e Ile Glu

r Ash Ser

11836_045_

tatcgtgegt
aactgccgag
gecatgecctct
gcceaccatce
ctaagccaga
ctgtagtcaa
tctctcaaac
ctcceoectic
atattaacct
aaagggctaa
agtagtgatc
dagagagaaa
agtctrtaata
tttcactata
tcatgttgat
aaatgttitg
aattctaaga
acagcaacag
acttaacaat
tcttacaata
ctaccccgta
ccaaatgtca
aaaaaaaaaa
tctaattttyg
ttgttagact
tgtttattac
agttcgctaa
ttggrttgtt
caagcgtaat
aattggccca
aatttatctg
gttgtcttaa
tactccagat
tttatctgea
tctcttaatg
tagaaaagca
ttcatgtaaa
tacgctttgg
ttatctactg

Leu Gln
10

Lys

Arg

Let Ile

25

Lys Leu Arg

Cys Leu Thr

Pro Glu Leuy
75
Leu Lys
a0

Cys

Gly

val
105

Cys

228_SL

ctrtcttcctt
cccacccaaa
tatgacacca
tctattcata
tactagagat
aagactcaat
ttcgtitctg
tcgttaaata
ctgaatactt
tagagtatat
ctagattacc
ttaaaaacga
tcatctgeaa
taatatgatt
ttttgtttca
tgacagcacc
atgacatcag
caacagcttt
aaactgagga
ataaactata
gcaggatcaa
aactcaaata
aaaatataca
gcroogrtcea
tcgcagaaat
gtcccagttc
gttcaacgct
tcttgetacy
tgaatygtyt
tttcgaaata
taagagccac
tagctatcaa
catcattcaa
ataaagtggce
tattataaac
trtecatcaa
Tittcatttc
tattcataat
ctttctataa

Gln Pro Gln

GIn Leu
30

Leu

Lys

Glu
45
Ile

Lys

Ile
60
Trp

Asn

Gly Tyr

Asn Ala Gln

Thr Met

110

Leu

Page 55

ctctaagggt
gctgicaaaa
gcaccaagta
tgtagcaagt
ggaatggagc
gtatatgctg
tcttgtctec
ccacctrtc
attgggtcaa
gcatttecggt
agttttactg
tgagaaatat
ctcttgaaat
tgtcaatgtg
ggctctaaat
tgtcaatttt
ttCaaaactc
ccttaaagat
aagaactcag
cctegaatac
atcattttat
gtgtttgtty
tgetrttrttca
Tatctrtattc
ttcctttage
gcgagaaata
ccicaaagca
tagagcctca
aatacatagg
aatctcgctg
cacttcttta
tttctitgea
caaattttcc
tttcatgatt
aacttgcgcea
gaagaaatag
attttctagt
tgtcaagagc
Tttt

Giu Gln
15
tys Leu

ser Arg

Tyr Thr
val
80
Asn

Pro

Lys
g5

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1680
2040
2100
2160
2220
2280
2333



<211>
<212>
<213>

4067
DNA

<400> 51

cctcagatygce
ctccattgga
cCcctaacaaa
gagtttatca
agaatagcaa
cttacttaca
taaagctaaa
ccectgaagaa
agtittegty
tcttttecgga
gaaaaagtga
tatcaaaact
gacaccataa
ttttacaatt
aataggaaaa
ctagagtgga
ggaaccgctt
tagtagaaca
agctactccg
agccacageg
tggacaagge
tattgtcaaa
aaaattigaa
tttagaacaa
ccaaaaaaag
tgcgttggaa
taatgagccec
gttacttcaa
tccaaaatta
acrtttagac
ttttattect
agaaacgcct
tctegactat
ccctccacag
tgaaagggat
ggcacccact
titttatica
catgaagtat
aaatgcaaaa
cttccagecaa
tcccatygyg
tccaccagaa
tttgcceect
ttatagatcg
gtggaacact
tcctectage
aatgaagtct
aaaaatttca
cttggaaacg
caaagaaatt
tggagcteat
aacctgatat
ttaatattaa
aatcttatac
tctattaacg
tttatatatyg
acatgacctc
gataccaacg

gcaattcatg
cgtagaaaac
gcggaacaag
caaccatcac
gcaagttctt
tctgaaaatt
gacatttgtt
cttegtteag
tgtataaata
gagctegttt
aacagataaa
aatacaaaac
atcgaagtac
agattactic
gataacaggt
tattgatatt
tctttatttg
gaggaaatct
ggcgaagtty
ccggtaaatt
tttgtcrctt
tgrtgtcttt
gagggtattt
ccaaagtecg
cagaaagtat
agagatttaa
gcertatctt
catttagatt
gaaagcgaga
gttgacctca
cagaaattga
catgacttac
ttrcctgtat
gcttrtacgc
tctatgeceg
ttcccagtge
tctaacaata
gacgaaccag
tctcacaact
tcttracccaa
ggggatcctc
ggatgtgata
caagctatgc
acaccaggrt
getgtttcac
acattttatt
tcacaaggaa
aagcctctac
aaageccaggc
tcgatgecta
tcacttgagy
aatataattt
acaatactca
aagactagag
ttagaaaata
tgatttratct
caaaactaca
tagtattgcc

saccharomyces cerevisiae

gaatrgtact
tectttattac
ttccagttee
aactccgtta
tcaggtttaa
gcaagitaca
gaaaacgaat
taatcacttt
tatgaactct
caaaatgaaa
aattgtttta
agcctaaaaa
tcgtacgcta
tttttagttg
aagcactgaa
tctcaaacaa
aattgtcttyg
taaaagttca
aagaatcgct
ggcaagaaaa
gtgtattttg
acagaatgcea
tttcagattt
aatttttgtc
tttttitggtt
aaagagaaag
tttcatatga
ctagaagacc
attttaagga
tgaatgacga
ttatagaacc
ccaagaatac
ctgttgaata
cagctgeceec
ttaattctrct
caccatcatc
acaaggaaaa
ttatggattt
ctggccagea
acggaatggt
tactcgatca
acaatatgct
aaccagctcc
ccgegatgtt
cttatagttc
ctcaaaatat
atgttccaac
atattaagac
caagtgctag
ctccggattc
tagataccaa
tigaatttat
gaagaaaaca
caaacadaaa
acaaaaaaaa
agcgtcacag
tgatcgctta
Tirtattttt

11836_045_228_sL

cttgccagaa
agaagttgtc
gccatcgaga
atcaagagca
aagatatgtt
rterttgtat
gtaaagaatt
caagctgtag
agagtgttge
caaacgccgt
aaagaaacga
agattgaaca
gttttctege
actrttttga
gacttgtrtrt
gactcgtcga
ttcaccaagg
agctaataat
aaggttaatc
ccaaattata
gaacaatcta
aaagrttggg
aagaaatctc
gtttctattc
cagtgtagca
tttgaatcag
ttccteatet
atctagtaca
taatgagttg
tgcgecagaa
caatactctc
cgctaaggygc
ccctacggag
ttcecatgeet
tcttaataga
atcgaggcaa
attggtatct
tgatgaatct
aactaaacaa
tccaggatac
agccttttat
gtatccacaa
aacctatgtt
cccatacatyg
gagagcacca
aaatcaatac
aggtaataaa
aagtgcettat
tgacgaagat
caatactittyg
tcgaaggtcec
gatacaagaa
acaaggacaa
gcaagaaaaa
adaaagaaaa
tatgtaatat
gtattacaat
cagaatggca

gttaagtggt
cgcaaagagt
aatcgtcaag
ggtcttgaac
gaaaagcgac
aacgaacgtt
ggtccagttt
tatgtaaacg
ataatttgaa
tgtccgtrrt
atttgcaaca
actcttcgeg
acatagtacc
gacgttcgtg
ataagtgtcc
agaaaacaca
atgaaagtcc
gaaaacgatg
ggcgatctaa
aggcgatact
tactatatta
agagaagtag
aaatgtggta
agaaatatgt
catgataagt
ccttcaacga
gataagcctc
acaaaatcag
gtaacagtaa
tcecectete
gaattgaatyg
agagacgaag
gaaaatgcgt
atttcctatg
tacccctate
cattttatga
cctagegacc
cggecaaatg
caccaattat
tacccaaaaa
ggcgcggacg
actgcaactt
gggagaccat
caaagttcaa
tctacaacty
ccacggegaa
caatctgtgg
cagaagcaat
tctgctcatc
gtggtccagt
gataaaaacc
ttaaaaatgc
tctgtttrta
aaggtaataa
agataatata
aaatatcaat
atgtgtttat
aaggceeateg
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tcgatagtca
ttgaagatat
agtatgcaag
gtittgttcg
gggcaaccca
aaggaaccca
gcacaagaca
atatagatga
acacagcatt
cgtctcaata
tcttaagata
gtcaggtcic
actacgttecc
ccattcataa
caagcgagac
cttttatage
aaataaccaa
aagtcagtaa
aattctrtet
atctgaatag
caggtactga
ttcaaaagaa
tagatgcaac
gtctgaaaac
tgtrtgcgga
ctaagceegt
tctacgatca
ataattcgcc
ctaatcagcc
aaattaatga
gtctcacaga
aagattrtcc
ttgatcegrt
ataacgtgaa
agttatcagt
caaatcggga
ctaccagcta
aaaactgtac
attctaacaa
tgccgtataa
attttttett
catggaatgt
acacaccgaa
attcecatgeca
ctaaaaacta
gaactgtggg
gcaagtctge
acaaaatcaa
ctgataagaa
cagaagaagg
ttccagatge
gggccagaat
taaataaaac
atgtaacaaa
atataatacc
gagttictta
ccactatttt
gaaaattitt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



ccaccagaaa
aaagttgtaa
caagaaagca
caaaggaaaa
gaaatcaaca
atcataacat
taataaaatc
aatcgcagca
cggagatttt
atattgttac

52
688
PRT
sacch

52
Lys val

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

<400>
Meat
1
Gln Ala Asn
Glu
35
Pro

val Glu

Ala
50
Asn

Thr

Leu Ser

65

Tyr Tyr Iie

Gln Lys Phe

Ile Phe ser

115
Gin Pro

130

Lys

Glu

Leu Thr

145
His Asp Lys

Ser Leu Asn

Ser Phe ser
195
Gin His
210

Ser

Leu

Asn
225
val

Pro

Thr val

Asp Ala Pro
Ile
275

His

Leu Ile

Thr Pro

290

Asp Phe Pro

305

Giu Asn Ala

Pro Ser Met

Pro val Asn

355

aagcgagatt
tcaaaaaaga
gaagcaadaa
agcaaggaat
tttagaccaa
caatgtgaga
tcgacttatg
agtacgtcag
aaaattgcac
acaaattcaa

aromyces

GIn Iée
Asn Glu
20
Ser Leu

val Asn

Gly Glin

Thr Gly
85

Gly Arg
100
Asp Leu

Lys Ser

GIn Lys

Thr Asn
Asn
Arg
Trp
Gly
70
Thr
Glu
Arg
Glu

Lys

cctaattata
aaaaggtgca
aagcaggatt
gctaccgata
aatccacatg
aaggaaacat
acaccattac
ggacttattg
tgcaacattt
gcagattcta

cerevisiae

Ser

Asp Glu
Ile
40
Glu

Leu

GIn
55
Phe val

Asp Ile

val val

Leu
120
Leu

Asn

Phe
135

Gin Lys

150

Phe
165
Pro

Leu

Gln
180
Tyr Asp

Leu Asp

Pro Lys

Ala
Ser
Ser
ser

Leu

Asp Ala

Thr Thr

Ser
200
Arg

Ser

Arg
215

Glu ser

230

Thr Asn
245
Glu Ser
260
Glu Pro

AsSp Leu

Leu Asp

Gln
Pro
Asn
Pro

Tyr

Pro Leu

Ser Gln

Thr Leu
280
LYyS Asn
295

Phe Pro

310

Phe Asp
325
Pro Ile
340

Ser Leu

Pro

ser

Leu

Phe Pro

Tyr Asp

Asn Ar
360

g Tyr

11836_045_228_sL

aggtgaaggc
gagataaaca
ttttgagaaa
catctttegt
atitaacaaa
taacaacatt
ttactcaaag
atctcgtaga
ttgtcttata
ctaaatttct

Thr Glu
10

Ser

Arg

val Lys

Gly Asp Leu

Asn GIn Ile
val
75

Cys

Ser Cys

val Lys
90
Gin Lys
105

Lys

LYS

Cys Gly

Ser Phe Leu
Phe
155

Arg

val Phe

Glu
170
Pro

Leu
Lys val
185
Asp

Lys Pro

Pro Ser Ser
Phe
235

val

Glu Asn

Leu Gy
250
Ile Asn
265

Glu

Asp

l,eu Asn

Thr Ala Lys
val
315

Ala

val Ser

GIn
330
val

Pro

Asn
345

Asnh

Pro Tyr

atcgatgttc
aagttaataa
aaagttaaaa
tteccaagact
acggctaacg
ccaaaagtca
tataccgttyg
tgaaataggt
cattaacatg
ctcteat

Glu Ile Leu

Ala Thr pro
30
Phe Phe
45

Arg

Lys

Ile
60
pPhe

Arg

Trp Asn

Cys Leu Tyr
Glu
110

Ala

Lys Phe

Ile Asp
125
Phe Arg
140

Trp

AsSh

Phe ser

AsSp Leu Lys

Asn GTu Pro

190

Leu Tyr Asp
205

The Thr
220

LyS

Lys

ASp ASh

Gly Leu Met

Phe Ile Pro

270

Gly Leu Thr
285

Gly Arg

300

Glu

AsSp

Tyr Pro

Phe Thr Pro

Glu Arg Asp

350
Ser

Gin Leu

365
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ataatagtta
atgacaaaat
gttggtaagce
attictatta
ctcttaaagce
ataccgtcta
atttgcgaty
agtcacgatg
gcaatgacac

Lys val
15
Gly Glu

Leu Ala

Tyr Tyr

Asn Leu
80
Arg Met

Glu Gly

Thr Leu

Met Cvys
Ala
160
Glu

val

Arg
175
Ala Leu

Gin Leu

Ser Asp

Glu lLeu
240
AsSp ASD
255
Gln Lys

Glu Glu

Giu Glu

Glu
320
aAla

Thr

Ala
335
Ser Met

val Ala

3540
3600
3660
3720
3780
3840
3900
3960
4020
4067



Thr pPhe
370

Arg

Pro

Asn
385
Pro

ASp

Ser Asp

Phe Asp Glu

Asn Ser Gly
435
Gln Sser
450

Tyr

G1n

Pro ASn

465

Gly Ala Asp

Leu Tyr Pro

Met Gin Pro
515
Ser Thr
530

Met

Arg
sSer Gln
545
Ser

Thr Thr

ITe Asn GlIn
val
595

Lys

Gly Asn

Ile Ser
610
Lys Ile Asn
625
Ser Ala His

Ser Asn Thr

Glu val Asp

675

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

33
3548
DNA

<400> 53

accagtggtc
agrttgcaga
tggtttgact
tgctctggec
ggatggtttt
atcttcaaaa
cttygggaata
agtgttgaag
ggcctgggat
agtaagaatt
attgttgttt
aatgtggatyg
acacttttat
ctaagattot
cctegttata

Pro val

Phe Tyr
Thr
405
Arg

Pro

Ser
420
Gln Gln

Tyr Pro

Pro Met
Phe
485
Thr

ASD

Glin
500
Ala Pro

Pro Gly

Trp Asn

Ala Lys
565
Tyr Pro
580
Pro Thr

Pro Leu

Leu Glu

Pro Asp
645
Leu val
660

Thr Asn

accatacatg
gctaactctc
ttcictaacy
aatatgictc
tcaaaaccgy
gtattaccct
ttcaatgcag
ttattattga
aagttattat
ttctgegtct
tgtcgtacaa
aaacaaaact
tgatgattgr
gttgtccttt
agtgattecgt

Pro
Ser
390
Ser
Pro
Thr
Asn
Gly
470
Phe
Ala
Thr
Ser
Thr
550
Asn
Arg
Gly
His
Thr
630
Lys
val

Arg

11836_045_228_sL

Pro Ser Ser
375

Ser

ser Arg

Ash Asn Asn Lys

395

Tyr Met Lys Tyr Asp

410
GTu Cys Thr

Asn Asn

425
Gln His Gln
440

Met

Lys Leu

Gly val
455
Gly

Pro Gly

Pro Leu
475

Gly

ASp Leu
Glu
490
Asnh

Phe Pro Pro

Thr Ser Trp val

505
val Gly
520

Met

Tyr Arg Pro

Ala Phe
535
Ala

Pro Tyr

val Ser Pro Tyr

555
Pro Pro Ser Thr
570

val

Tyr

Thr
585
Gln

Arg Gly

Ash ser val

Ile Thr Ala
615

Lys

Ser

Pro Ser
635

Ser

Arg

Ile
650
Glu

Asn Glu

Glu
665
Asp

Gln Gly

AFrg LyS ASn

Saccharomyces cerevisiae

aaataccaca gtgtttteec

ttgtgggaac
taggaataac
taccagttat
cttcaaaaat
ttgtatttaa
ttttccagtc
tggaacccat
gcgaatggcyg
atcttictat
tcctttatga
gaatccaatg
ctrttcttoe
tictiacgaa

ggggtaacgg

catgatcaaa
aaatgcggcet
tgctaccgga
acccatrtaac
gacatcarct
ccgatcgaga
tactactatt
atgcggttat
taggaataaa
atgaaaatat
atgagaaata
aaaccccaat
attittticc
cgatatcata

Gln His Phe

380

Glu Lys Leu

Glu Pro val

Asn Ala Lys
430
ser Asn
445

TYr

Tyr
Tyr Pro
460
Asp

cin Ala

Cys Asp Asn

Pro Pro
510
Pro

Leu

Thr
525
Gln

Tyr
Met Ser
540
ser

sSer Arg

Phe Tyr Ser
Ser
590

Ser

Met Lys

Gly Lys
605
Tyr Gln
620
Ala

Lys

Gly Asp

Met Pro Thr
His
670
Asp

Gly Ala

Pro
685

l.eu

aatgtacgga
gcctgaattt
gtcttacctg
atagcctctt
agctetettt
gtctgtggtc
tccgtattac
ttcTtictig
gaagaaataa
atatgactat
taagcttgtg
aatgtacaat
gttacaatcg
CTCCCLITET
ctattattyg
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Met Thr

val ser
400
Met Asp
415
Ser

Asn Phe

Lys Met

Phe Tyr
480
Asn Met
495
Gln Ala

Asn Tyr

Ser Asn

Ala Pro
560
Gin Asn
575
ser

Ala Lys

GIn Tyr

Glu Asp
640
Pro Asp
655
Ser lLeu

Ala Thr

cgacttggga
tattcaactt
taccattctt
cttgaatagg
tcaaataaaa
tggtatcctt
tgttattatt
tcgratttta
aagggctaaa
atttactatt
gtcttaaaag
cagataataa
cccattagtt
tgatcactgt
cccatctgat

60

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



ggattagaag
tcatatctgt
acagagaaqgg
ccaattgeag
gtctaacatt
aaaactgacyg
aatacagcaa
tgtatcatca
cggattatcg
tgcaacacca
gceagecgea
actccaggac
ggcactacat
taacagtaca
ccatgaaaac
cataatttta
aaggtitgtt
atcaaaaata
cattcarcgt
atgtgatttt
gtccacttat
ttggtcattg
taacgataca
aagattaccc
tattaagaat
gaaatacgta
taaaataaag
gaaacaatcg
gcactttttt
tatgtaaatc
agcactitat
ctgtgtitca
caaccaacct
taaagttact
tttggettct
aacagaaaac
cagcrccectt
cttgctgttt
tcgctttata
ccatattacg
aaaagaggta
gcatttgtcy
ctgcctttca
tcaaaaggaa
agcacgag

<210> 54
<211> 515
<212> PRT
<213> Sacch

<400> 54

Met Phe Gin
1

Leu Asn Leu
Thr
35

AsSn

Thr Glu

Asn Ile
50

Ile Lys

65

ser Lys

Lys

Pro

acctacaggt
ttttgcageg
aacttgaaag
gaaaagacag
aatgcaatac
ttggatgegt
ccgcaaaatg
tcatcatctt
ccatcatcca
gttgaaaacg
gcagatctga
ttggttcagt
gttcctgatt
atcatcaacc
attatcacct
atggaatact
caaagaggga
gcgtatggceyg
gatatcaagc
ggagtttcca
atgtcaccag
ggcttaatga
cctgatggcea
aaagaccgta
gadagggaaa
tcaccgtcta
gaagacaaga
gaaagatcaa
tcacatcect
acaaaccaat
gtacagaaaa
ccatcgttac
tcggttectc
ttccaccatt
tttttaccat
atagtgctca
tgrggtggag
ctctctaage
tgctcgtacc
cgttttttgt
aatgtatatt
tcaatagtac
gtcaagaatg
taacgattta

aromyces ce

Arg Lys Th

5
His Pro
20
His

AS
Gin Gl
Gl
Th

70
Ya

Ala Tle

Lys Leu

Asn Thr

taatgtgaag
tggtatattyg
ggctcaatct
agactcacca
agaataatag
ttyggtgatga
aacctgtttt
tgtccacgcee
cgaattctac
aacattcgat
aagatacgtt
tggggaaaat
¢caaaatagt
aattagttag
tctatggagc
ctgattgtgg
ctgtttcgag
tactaaatgg
cttccaatat
aaaaactaat
agaggataca
tcatcgaget
tattggattt
tctattccaa
ggtcatcgat
aagatgataa
gaattaaaag
cccattgaat
ttctcaaage
tttctaatgt
tttcacgatt
ttaatttctt
taacgaaacc
gtgggtttct
acttgaatgg
tgacttgaca
ggttgaacac
ggtgtrttgt
ttttticaaa
taatgttcaa
tgaacaattg
acaataggcg
ccggaattaa
ttgaaaaaac

revisiae

r Leu Gln

p val Gly

y

n

GIn Ser
40
ASn Asn
55
rolLeu

1

AsSD

val Ile

11836_045_228_sL

cgacactaat
gttgttggtc
taacctgcac
gggacaatct
caacctgrtt
ccaagctata
agttctgtct
atgcattata
tccctctacy
atcactacca
gtcgggaact
tggtgctgga
tgccaaaaaa
ggaattatct
ttattataac
ttctttagat
taagaaaacc
cttggatcar
tctgattaat
aaattctatc
aggaaacgtt
gytaactgga
gctgcaacgt
ggaaatgaca
tcatgaattg
atttagacat
agaagcctty
gcatgcgata
tatattcata
aacaatattt
gagagaagct
agagtictta
gaaggcgatt
tttttcaaat
tttcccagat
aggaacgcaa
tgccaaaata
ttcctactty
agcccatcgt
tttctgacat
ttaaagagaa
atcratttta
cagaatttca
tccacctite

Arg Arg Asn
10

Asn Asnh

25

Arg

Gly

ITe Glu

S5er Asn Leu

Ala pPhe Gly

75
Pro

G?n Gin

gataagaaaa
atgtttcaac
ccagatgtgg
cgaatagaag
ttgcgaagag
tcgaaaccaa
tctctatcac
gatgcgtaca
attcagggat
cctrtggagg
tcaaatggta
aattctggaa
accattcctg
atcgtcaaaa
cagcatataa
aaaatactgt
tggttcaacy
ttgtaccgac
agtaagggac
gctgatacat
tattctatca
gagtttcccc
attgtcaacg
gattttgtca
ctacatcatg
tggtgtagaa
gaccgtgcca
acattagtta
tatatataga
ttaaaaataa
tgcgaataat
tattctttat
aataacccac
tcagtcagag
gccaagtatg
tccatagtct
ttactcattg
gtggcacaca
taatttttca
gttacaatta
gataaaaacc
gtacggtaat
gaaaaaacgt
tggagtagca

Leu Lys Gly
GIn
30

val

GIn Leu

His
45
Leu

Gly

Phe
60
ASp

Arg

Asp Gln

Gin Asn Glu
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ctgcatcgga
gaaagacttt
gcaataatgg
gccacgtgat
gcataaaaaa
acactgtggt
aatccccgtg
gtaataattt
tgtccaatat
aaagcctate
attatataca
crgtggtgaa
tggaacagaa
acgttaagcc
ataatgaaat
ccgtttataa
aattaacaat
aatataagat
agattaagtt
ttgttggaac
aaggggacgt

taggtgggca
agccttcacc

ataggtgttg
atcttataat
aaataaaatc
agttagaaaa
ggaacatatt
ctctcctgat
tcatcaaagt
actagttagc
ttttatgcca
cgaagetacy
aaatgccict
agccaaatce
cttctttitc
titttcacca
atgactgtac
ccegaggacc
taataacgcc
ttttaatctt
taaaagaaag
ttagagaaca
tctcaaatta

Leu Ash

Glu Lys
Met Ser
Arg Gly
Ala Ile

Pro val

960

1020
1080
1149
12060
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3548



Leu
Ser
l.eu
Ser
145
Pro
Leuy
GlIn
Ley
Glu
225
Ile
Ala
Tyr
Phe
Leu
305
Leu
val
Ser
Thr
Gly
385
Glu
Leu
Arg
Lys
Leu
465
Trp
Arg

Ser

val
Leu
Ser
130
Asn
Leu
Ser
Leu
His
210
Glin
va'l
Tyr
Ser
val
290
Thr
Tyr
l.eu
Lys
Tyr
370
ASp
Phe
l.ey
Ile
Asn
450
Ile
Cys
Glu

Thr

<210> 55

<211>
<212>
<213>

<400> 55

Leu
Ser
115
Pro
Tle
Glu
Gly
Gly
195
va'l
Ash
Lys
Tyr
Asp
275
Gln
Ile
Arg
Ile
Lys
355
Met
val
Pro
Gln
Tyr
435
Glu
Met
Arg
Ala

His
515

4154
DNA
Saccharomyces

Ser
100
Thr
sSer
Ala
Glu
Thr
180
Lys
Pro
Ash
Asn
Ash
260
Cys
Arg
ser
Gln
Asn
340
Leu
Ser
Trp
Leuy
Arg
420
Ser
Arg
LYS
LysS

Leu
500

85
ser

Pro
sSer
Thr
Ser
165
Ser
Ile
Asp
Ser
val
245
Gln
Gly
Gly
Lys
Tyr
325
Ser
ITe
Pro
Ser
Gly
405
Ile
Lys
Glu
Tyr
Ile

485
Asp

Leu
Cys
Thr
Pro
150
Leu
Asn
Gly
Ser
Thr

230
Lys

Ser
Thr
Ile
310
Lys
Lys
Asn
Glu
Ley
390
Gly
val
Glu
Arg
val
470
Lys

Arg

Ser
Ile
Asn
135
val
Ser
Gly
Ala
Lys
215
Ile
Pro
Ile
Leu
val
295
Ala
Ile
Gly
Ser
Arg
375
Gly
His
AsSn
Met
Ser
455
ser
Ser

Ala

Glin
Iie
120
Ser
Glu
Pro
Asn
Gly
200
Ile
Ile
His
Asn
Asp
280
ser
Tyr
Ile
Gin
Ile
360
Ite
Leu
ASn
Glu
Thr
440
Ser
Pro
Lys

Lys

cerevisiae

11836_045_228_SL
90

Ser
105
ASD
Thr
Asn
Ala
Tyr
185
Asn
val
ASh
Glu
Asn
265
Lys
ser
Gly
His
Ile
345
Ala
Gin
Met
ASp
Pro
425
ASp
Ile
Ser
Ile

Leu
505

Pro
Ala
Pro
Glu
Ala
170
Ile
Ser
Ala
Gln
ASnH
250
Glu
Ile
Lys
val
Arg
330
Lys
ASp
Gly
Ile
Thr
410
Ser
Phe
His
Lys
Lys

490
Glu

Ccys
Tyr
Ser
His
155
Ala
Glin
Gly
Lys
Leu
235
Ile
Tle
Leu
Lys
Leu
315
Asp
Leu
Thr
AsSn
Ile
395
Pro
Pro
val
Glu
ASD
475
Glu

Lys

val
Ser
Thr
140
Ser
Asp
l.eu
Thr
LYyS
220
val
Iie
Tie
ser
Thr
300
Asnh
Ite
Cys
Phe
val
380
Glu
Asp
Arg
AsSh
Leu
460
ASD
AsSp

Lys

Page 60

Ser
ASh
125
Ile
Ile
Leu
Gln
val
205
Thr
Arg
Thr
Ile
val
285
Trp
Gly
Lys
Asp
val
365
Tyr
Leu
Gly
Ley
AT

445
Leu
Lys
LYS
Gln

ser
110
Ash
GIn
Ser
LysS
Asp
190
val
Ile
Glu
Phe
Leu
270
Tyr
Phe
Leu
Pro
Phe
350
Gly
Ser
val
Ile

Pro
430

g Cys

Phe
Arg

Ser
510

Ser
Phe
Gly
Leu
Asp
175
Leu
Lys
Pro
Leu
TYr
255
Met
Lys
ASNh
Asp
Ser
335
Gly
Thr
Ile
Thr
Leu
415
Lys
Cys
His
Arg
Ile

495
Glu

Ser
Gly
Leu
Pro
160
Thr
val
Ala
val
ser
240
Gly
Glu
Arg
Glu
His
320
Asn
val
Ser
Lys
Gly
400
ASD
ASp
Ile
ASD
His
480
Lys

Arg



taaaacatcc
ctagcttatc
cgtgtgatat
ggaagtaaaa
gocctceggtaa
tataaaactt
cactaaacca
aaatggaaac
atgaaatata
actgttcatg
ttctcaataa
ggggcttgeg
tctttggatt
tattactatt
atgcctttecy
tggctttaaa
taaagctagt
agagggeact
atttctggag
cacagaagaa
aataggagac
tgaacaggty
gctatcgatg
tggticcget
gctaatcaga
aatggtccaa
atatgacgtg
aattettgtt
atatctaaga
acagaacaag
aaaggacaga
tttggccgga
atttcgececat
taatatcggt
attagatcag
taaaaggcca
tggtgaagaa
gaaaattgcc
gagtgtttac
gataaaaaat
gaataatgag
aaaaaccaat
attgaaggag
daatttaaat
ttacggtcca
tgcgratttyg
tgatatcaaa
gaataaaaaa
ggtggtcaaa
cattgaaatg
caazatraggc
tttcttaaga
gcagcatcca
atggcactaa
gacatttatt
taatcataaa
acccetggaa
agcacgaaga
aacctgctet
attcacatga
atattgaaat
gaagcgtaaa
tcettagtge

ttcataaaaa
gtcatttgag
cgggagtgca
tagggcaatc
ccggatcatg
gtatcagagg
tttgaaattc
actttctgeg
actgagcaag
gtgcetttta
accaccggcea
taactgtica
ctcgececaac
attattatta
ttatcaggct
cagtagaaaa
atgataagat
gacttactaa
gaaataggat
gaaattaagt
agactcaaaa
aatagattga
aattcagaat
aagaaagtta
agattgecac
gartatgatg
gaattagtca
tccaaagace
acgttgagtg
gggatttcgc
attagacaga
tatrttecte
tcagcaaggc
gacatactat
acaagattaa
gaagataatg
gaagatcacg
acgcccaaga
ttgggcatga
aataacattg
caggaggaac
caaaatatic
ttacatcatg
atrtttcttg
tttgaggaat
cataagaaga
ggttgcgtaa
caaaataaga
cagaccgceta
tttaccggta
acaaacacga
aaggcatttg
tggcrggaty
agtgctectgg
gaatatatct
tcacaattgt
taaaatcaag
aacaggcctt
aggaaaagga
ataatctgtrt
atrtgaaaaa
ctgtrttatt
cattttttag

Ccgaccaatat
aatcccteta
aggtcgaaac
actacaaaaa
ttaagatttt
tatctgegat
aaaaagcacc
cagctttata
tcctatatac
gagacttett
gratcttcaa
aaatccatga
tLttcctcca
ttactaactg
agcattaaaa
tattcatatt
caccggtaga
ttggtgacga
gcactcaata
atctcgacaa
ttttaaggaa
daaacctgat
tgattcctga
atgtaaatgg
atgaattatt
tgtttgtctt
ctatttgcca
aaacaccaag
cattgagcca
ataacaatgc
tttttaatca
atacagacat
taagcattgc
tgaaacactc
acagtaaact
atgccatatc
atttctttgg
attggttaaa
atgctcacac
gtgttcccac
aacaagagaa
acagaaagat
agaacattgt
aatacgttcc
cactgattac
acattattca
aaattactga
gagcttcttt
ctactgctaa
agcatcctrtt
cccecgagat
agttggatta
cacacataat
ccgatttttt
gctatttacc
gaaaaaaaga
taagataatt
tctttgcegag
ggtagataga
accaatttrt
tgettgrttt
gaagttagtc
catcatatta

11836.045_

gaaaacattc
gacctttatt
caatgtgctc
ctaccaagta
taaccacggt
Ctaaaaagat
taaggcaaaa
caagttagec
aatactatta
catcacttat
ctggaaatct
ttttagtttt
cttcttttat
ccattatagt
gcocttttaag
tacacacaty
cgaaatatac
aaagaccaac
cctggatagce
ggatatcctc
gtcaaaatcy
ggaaaaagta
aaagcactgt
tigctttaat
agccacaaac
agattatacc
cgcaaatgat
tgataaagct
ggttgggcca
Tgaagggaaa
gaggectecet
gaagcggtty
tcaaagaaga
aaacgctgrtt
tgacacaact
taaccagtta
ggaggacagt
aggtgctrtge
tggtgaacta
agacaacaat
aatagaagat
ggttgatgct
tacttattat
tgggggrrcy
taatttcact
cagagatatc
ttttggtatt
gcaaggttcc
agcggatata
cccagatttt
accttcctgg
tcaatacagg
ttgaaaaagg
atcaaataat
gottteitte
Ccaaactaga
ctgataaaaa
gtgatatcaa
caaaagcaag
ctcataagat
tatggggacc
ctgataattt
ttgaattttt

228_5SL

gtcatagcct
ttggaaccat
ttcaactctt
taataggtac
gctggtettc
taatttttga
tataaatcta
ttctagetta
atgatcttet
ctgaggccty
tgcactgggt
ccectececct
attttgogty
ttctttatgce
gtgtaaagct
cataaagaga
atggaacaga
gatttaccit
tttattcagt
attgctttgg
ttccagagag
agctctctat
gttatatrta
gcagattcta
tccaatggag
aagaacgtac
cgtgttgaga
atatccacat
tcctcgtcaa
ctccggatcg
agcgaattta
caaaagacga
cctttaagtyg
gatatggccce
aaaattccga
gaactattaa
gacattgttt
attggatcag
atggcagtaa
aaacaagcca
gttgggygcygy
ttacagcatg
ggtgcttcte
gtttcctcca
aggcaaatac
aagggtgcaa
tcaaaaaaat
gtattctgga
tggtctacag
tctcaaatygc
gctacgtcag
cctagtgcecc
gctacttatt
acatatatat
tttcaattac
tgacggtatt
aatccgaccg
accattgata
gaaataatcc
ajagccatct
acaattcgcc
ctctaccgtt
cactttctcet

Page 61

atatttacaa
agattatcaa
ggcgecetgta
ctttgataca
gatacttaag
aaaagatcaa
aatatacgta
tgaaatagaa
tgtccatgag
tggccacceg
cttacgcaat
tttaaagtaa
cgttctitac
tgtectcacce
ttcgecygcga
gaccacttaa
cacaaacagc
ttgtgcagtt
gcaaccttgt
gtgtaaacaa
ataaacggat
ccactgetac
tCcttaaacga
ttaagaaaag
aagtaactaaz
tygcatttget
aaaataggct
ccaaaaaact
atrtgttggc
acaacacaga
tttctaccaa
tgagagagtc
cagaatcaza
tattacaagg
agcttgceca
gtgtagagtc
cattaccgac
gcagttttgg
agcaagtgga
attctgatga
taagtcatcc
aaatgaattt
dagaaggcgg
tgctgaataa
tgattggggt
atattttgat
tatcaccttt
tgtcaccaga
gatgtgttgt
aagcegatctt
aaggaaagaa
ttgaattgct
aattctittt
catattiagt
gctgattaag
tgattctcat
cacagatgga
tcttcteaat
atagagtttc
atcaaaaarg
tgtacctcta
ttecgetttet
adatgattia

60
120
180
240
300
360
420
480
540
600
660
720
/80
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980

2040
2100

L LN

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780



tcattcatgt
cattgcatgyg
tcatttectt
ggcaatttig
aaaataatgt
tecatctaatc
tgaaggaaat

<210> 56
<231> 717
<212> PRT
<213> Ssacch

<400> 56

Met Glu
1

Glu

Gin

Lys Thr
Thr
35

Glu

Gly Cys
Glu
50
Asn

Glu

va]l
65
pPhe

LYS

Gln Arg

Met LYS
ITe
115
Lys

Glu
ser
Lys

145
ser

Arg
Gly
Leu Tyr
Ile

195
Ser

val
Phe
Lys

225
ser

Leu
Ser
Ala Gly
Phe

275
Tyr

Gln

Ala

290
Arg Glu
305

Pro

ser

Leu Ser

Ser Asn Ala

Leu Sepr
355
Glu

Ser

Pro
370
Glu

Arg

val Ser

ccttggacaa
ccatttcceg
ctaggtagea
caatattaat
ctaaaacttc
tatcgataaa
ccaa

daromyces

GIn
5
Asp

Thr

Asn
20
Gin Tyr

Ile Lys

Ile Gly

Asp Lys
85

val ser
100
Pro Glu

Lys val

Leu Ile

Thr
Leu
Leu
Tyr
Asp
70

Arg
Ser
Lys
Asn

Arg

gattgaatct
gatttgagga
tttgtaaata
ctttccagaa
gggaaattcg
cttcaaggat

cerevisiae

Ala Glu

Pro Phe

Ser
40
Asp

Asp

Leu
55
Arg Leu

Iie Glu

Leu Ser

His Cys
120
val Asn
135

Arg Leu

150

val
165
l.ys

Glu

Thr
180
Cys His

Lys Asp

Tyr Leu

Thr
Asn
Ala
GlIn

Arg

Lys Met

val Leu

Asn Asp
200
Thr Pro
215

Thr Leu

230

Asn Leu
245
Lys Leu
260

asn Gln

Phe Pro

Phe Arg

Leu
Arg
Arg
His

His

Ala Gin

ile Asp

Pro
280
ASp

Pro

Thr
295

Ser Ala

310

Glu
325
ASD

Ala

val
340
Lys Leu

Asp Asn

cly Ghu

Ser
Met
Asp
ASp

Glu

Asn ASsn

Ala Leu
Thr
360
Ile

Thr

Ala
375

Glu Asp

11836_045_228_5st

acatcaacaa
tcttcactaa
caacttttca
ctatcattat
ataaaaactt
tctcgagetyg

Thr
10
Gln

Gly ASp

val Leu

Phe Ile GTn

LYys ASp

Ile Leu
75

Asn

Lys

Gin val

Thr Ala Thr
105
val

Ite Phe

Gly cys phe
Giu
155

ASD

Pro His
GlIn
170
teu

val

His Leu
185
Arg

val Glu

ser Asp Lys

Ala Leu
235

Gly

Ser

Asn Lys

250
asn Thr Glu
265
Ser

Glu Phe

Met Lys Arg
Ser
315

Asp

Arg Leu

Ile Gly

330

Leu Gin Gly

345

Lys Ile Pro

Ser Asn Gin

His Asp Phe

ttgaacagga
ttaaaaacca
acaaattctt
gttccattac
tcaaattage
Caaaactttt

Leu Leu Ile
Glu
30

Leu

Phe Leu
Asn
45

Ile

Cys
Leu Ala
60
Arg

Lys Ser

Arg Leu Lys

ser Met
110
Asn

Leu
Ile Leu
125
Asn Ala
140

Leu

Asp

Lteu Ala

Tyr Asp val
val
150

Arg

Tyr Asp
Asnh
205
Iie

Lys

Ala
220
ser

sSer

G1n val

ITe Ser His

LyS Asp Arg

270

Ile ser Fhr
285

Leu GIn
300

Ile

LYyS

Ala Gln

I7e Leu Leuy
GlIn
350

Ala

Leu Asp

Leu
365
Glu

Lys

L.ay
380
Phe

Leu

Gly Glu

Page 62

aggaatattg
atgtagcccc
taatctctta
atcrgaccat
aaatttagaa
acgcecttigt

Gly Asp

Giu Ile

vat Thr

Leu Gly

ser
80
Leu

LysS

Asn
95
Asn ser

Asp Gly

Ser Ile

Thr Asn
160
Phe val
175
Glu Leu

Leu Ile

Thr Ser

Gly pPro
240
Asn Asn
255
Iie Arg

Asn Leu

Thr Met

Arg Arg
320
Lys His
335
Thr Arg

His Lys

Leu ser

Asp Ser

3840
3900
3960
4020
4080
4140
4154



385
Asg Ile

tys Gly
Met Asn

LysS Asn
450

ser Asp

465

val Gly

Met val
His Glu

Leu Asn
530

Leu Asn

545

Arg Glin

His Arg
val Lys

Lys Lys
610

ser Pro

625

Trp ser

Phe Pro
Thr Thr

Leu Arg

690
Glu Leu
705

<210> 57
<211> 30
<212> DN

val

Ala

Ala
435
AsSh
Glu
Ala
Asp
Asn
515
Ile
Asn
Ile
ASp
Tle
595
Gln
Glu
Thr
AsSp
Pro
675
LYyS

Leu

83
A

Ser
Cys
420
His
ASn
Asn
val
Ala
500
Ile
Phe
Tyr
iteu
Ile
580
Thr
Asn
val
Gly
rhe
660
Glu
Ala

Gin

Leu
405
Ile
Thr
Ile
ASnH
Ser
485
Leu
val
Leu
Gly
Ile
565
Lys
Asp
Lys
val
Cys
645
Ser
Ite
Phe

His

<213> Saccharomyces

<400> 57
tgcactca
aactgect
gcatgtct
acagacac
gcgcttag
cgtaacac
gcatcaga
ttagtaga
gtttacaa
gcacaatt

tggggtcy

ad
at
gc
ac
cC
ag
at
tc
cg
dd

ga

ctcttttaty

cticcctt
tgtttcgt

gt
ga

aaccttctta
cctgcatect
aaagggacta
cattttttat
caatcttgat
ccaattagtt
acatcgatga
aatgatttcyg
ttttgtgtgt
tatgtatcag
cgtttttgat
tatttaaggt
agttcggtat
agtagataca

390
Pro Thr Lys

Gly ser Gly

Gly Glu Leu
440
Gly vail Pro
455
Glu GIn Glu
470
His Pro Lys

Gin His Glu

Thr Tyr Tyr
520
Glu Tyr val
535
pro pPhe Glu
550
Gly val Ala

Gly Ala Asn

rhe Gly Ile
600
Arg Ala Ser
615
itys Gin Thr
630
val val ITe

Gln Met Gin

Pro Ser Trp
680
Glu Leu Asp
695
Pro Trp Leu
710

cerevisiae

gttacaggaa
aacacagatc
gaagaaagtt
cctgeggecc
gattcaccgg
ttctatatecg
gatctagage
tagtgcattt
actcataata
ccccaatacc
cttgttectt
aaattaatta
TEttgcttct
aacatcgact

11836_045_228_SL
395

Ite
Ser
425
Met
Thr
Glu
Thr
Met
505
Gly
Pro
Glu
Tyr
Ile
585
Saer
Ley
Ala
Glu
Ala
665
Ala
Tyr

Asp

Alta
410
rhe
Ala
Asp
Gin
Asn
490
Ash
Ala
Gly
Ser
Leu
570
Leu
LysS
GIn
Thr
Met
650
Ile
Thr
Gin

Ala

Thr
Gly
val
Asn
Gln
475
Gln
Leu
Ser
Gly
Leuy
5553
His
Ile
Lys
Gly
Thr
635
Phe
Phe
ser
Tyr

His
715

aaggtaaaga
taactcacta
acatgattac
cattteccgtc
ggaagaaagg
ggaaacgtga
accctttgat
taaagggagc
gccaatctaa
tTtrttctett
gcctgtigtt
Tcrtttgatc
tcagatattt
atcctattac
Page 63

Pro
Ser
Lys
Asn
460
Glu
Asn
Leu
Gin
Ser
540
Ile
Lvs
Asp
ey
Ser
620
Ala
‘Thr
Lys
Glu
Arg

700
Ile

LyS
val
Gin
445
Lys
Lys
ITe
Lys
Glu
525
val
Thr
L.Ys
Ile
Ser
605
val
Lys
Gly
Ile
Gly
685
Pro

Ile

Asn
Tyr
430
val
Gln
Ile
His
Glu
510
Gly
Ser
Asn
Ash
Lys
590
ero
Phe
Ala
Lys
Gly
670
Lys

Ser

tacgataaga
ttcgggtaag
ataagcaaaa
ttcgagggga
aattacagaa
ttgattgcge
ggtttaagtc
gcttatccat
aattaaacaa
actgtaattt
taccttgtat
ttaatatttt
aaactaccgt
gatttatttt

Trp
415
Leu
Glu
Ala
Glu
Arg
495
Leu
Gly
Ser
Phe
Ile
575
Gly
Leu
Trp
ASD
His
655
Thr
AsSn

Ala

aaagcctttg
gaagtgtcat
aatcggaatt
aggatcaaag
CCeccageca
aattttgget
cggtttaaag
gggtgattgc
caacaacaac
actactaaat
attacttitc
tctcaaaatg
ataccataac
acattatcat

400
Leu

Gly
Ile
Asn
Asp
480
EYS
His
Asn
Met
Thr
560
Ile
Cys
Asn
Met
Iie
640
Pro
Asn
Phe

Leu

60

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



attatasatc
tcacctacag
ataaaagaaa
aaaacttcac
acctaacatt
atctacaatt
gctgcagaac
tgaagagttt
tacgaaggac
cagatcctct
atcattcaat
tagtgacaca
agaaaatttt
ttatacctat
atactccceaa
tcgtcactat
taacaacgcce
ctecctactat
acaaaaatta
atatgcrgeg
gtttcaagaa
aatcticcecce
cactcaaatt
atgtattcaa
gtcgcgatgg
cataaatctt
gcattctiat
gaagacgaag
aaacgatcaa
dggcaaaaat
gatgaagata
ataagtctgg
gcagcgacat
acaaagacat
acgaccgtaa
gacctggata
ttaaaggaga
tttaacgaat

<210> 58
<211> 360
<212> PRT
<213> sacch

<400> 58

Met Gln Ala
1

Phe Phe Leu

Thr
35
ser

Asp Thr
Ile
50
Ser

Thr
Ser GIn
65
Asn

Pro Gin

Asp Ser Gln
Thr
115

Ser

Met Ala

Ser ser

130

gaccagtagt
agaaacaaat
agcttricta
gctgccitag
tattatgaca
tccectagaa
ttggttcata
ctgaatttgg
tgcacaatgg
tcattatcat
aaccatgata
ataaaatatyg
gaattcaatg
tctaaaaccca
tatcaagatc
agcaaccata
rccgataatyg
tacccattag
aattcaaaag
gcttactect
atatcctaca
cttccctcaa
gctaagaatt
tgtctcaage
gaaaggagat
gagagagtac
tccttitgec
acgacaagtt
gagatgatga
tcgactetec
tctactctga
gtcctgaccc
cttcaagcaa
cagatgaaag
aagctacaga
aagagggaat
aaccctggag
ttacctggat

aromyces ce

Hi
Ph
Gl

Met
)
Pro

ASD

Phe
20

Thr Asp

Pro Arg Se

l.eu GIn As

70

Ilte Leu Ph
85

Pro Ile
100

Gly

Se

Pro Gt

Leu Ser 5Se

attgttaaag
tcctactgge
ttcetetece
aagatggtrtt
caaccaccga
gttggcattt
cacaaccaat
aaaatattga
caactggtcc
ctcttttttc
actttcaaaa
aaactaatac
aattcccata
caaatattca
agttteccacce
aaagcactaa
tatatgaggce
aaattgcctt
agttagaatt
tcagcagttc
agtttagtaa
aatatatcca
tgtgtatttg
tccatgacat
tcgttttaat
atcaccaaat
tacactaaaa
cttgtatggt
agcagacgca
cgtggaagaa
ctccteagat
tactaggtta
agacgtaatt
actaataaca
gagcgatgga
ctttgatagt
gcaaccgggy
gga

revisiae

s Gly Lys

e Glu Gin

h Glu Asp

40

r Trp His

55

n Leu val

e Asn Glu

r Lys Glu

u Arg Gly

120
Leu Phe

135

r

11836_045_228_5L

attaaaagca
acccattact
cacaaacaaa
cttcctecttt
tcaagaagac
tgaaaagtct
tcatttaatt
ttctecageet
tgaaagagga
taatgatgaa
gagcaacaga
aaatgcacaa
cacacaagac
tgaatcaata
acatactgat
ttgtaattac
agatccattt
cgacgttgaa
cctaaaaaag
taatgatcaa
aacctattct
ttcacactca
catatatata
aataccgtag
cttgaaaaac
tcacttigtt
ttattagcat
tccgactecy
ggtgcgtcca
actccagceta
gacgatagtg
gatgcaaaac
agcgtageta
gaaggagaag
aatgtaccga
gttggcataa
gccaacttaa

His Ala
10
Gin

Leu
Gin Gin
25

Arg

Pro Cys

Phe GTu Lys
GIin
75

leu

His Thr
Phe
g0
Lys

Glu

Thr Thr

105

Lys Lys Ser

Ser Asn Asp

taatatacta
ggtgaaaaag
atgcaagcegg
ccttttgaac
cgtccttgtt
gacaaaattg
aatcctceaaa
atttccaagg
aaaaagagct
tccgcatcta
aatggagatg
aaagatatca
ttctacccat
aattcaaaaa
aacatacatt
tataataata
atragatgaac
aaatcaccac
ttgaactcca
gattattatyg
taattctcga
tttetttatt
tattatatat
cgttattage
cttcgtageg
aaaccgcacc
ttctctaaat
aattagcact
gtaatcctga
ctgccagaga
attctgacct
tactcgattc
cagatgtatc
caaatcaagg
aagcaatgac
cgacaataga
gtgattattt

Ala Leu Glu
Ile
30

Phe

Pro Asn

rPhe ser
45
ser Asp
60

Pro

Lys

Ile His

Asn Leu Glu

Thr Lys Asp
110
Glu ser
125

Ser

Ser

Glu Ala

140

Page 64

ctgtcattag
gaaaaaaata
atatgcatgg
agcaacaaca
tttctittgg
cctcatctca
tattgttcaa
aaacgaaaac
ctgaaagtac
cgttccactc
atatcgatat
aaatattcca
ataccaccaa
acacggattc
cctttaataa
ccagcaataa
ctcaggtgec
cgccatcact
aactgtcaag
acaaggtcag
aaagtactac
tcecattgtct
aggtatatat
cttatcgtat
aataatgcga
atcgtgettt
gagctccagt
accttcatct
tatagttaaa
tgatcgttct
agaggttatc
ttattctacc
caataccatc
tgtaacggeca
tagttctata
tcctgaagta
caattacggt

Asp
15
Tvr

Gly
Tyr

Gly ser

Ile Ala

Leu Ile

Asn Tle
95
Cys Thr

Thr Arg

Ser Thr

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2380
2640
2700
2760
2820
2880
2940
3000
3060
3083



rPhe
145
Asn
Thr
Asn
Thr
Thr
225
ASH
Asn
Asn
Tyr
Pro
305
Leu
Ser

Tvyr

His
Gly
Ash
Glu
Tyr
210
Asp
ile
Cys
val
Tyr
290
ser
ASn

Asn

LysS

Ser
ASDP
Ala
Phe
195
Ser
Ser
His
Ash
Tyr
275
Tyr
Leu
Ser

ASD

Phe
355

Ser
ASp
Glin
180
Pro
Lys
Tyr
Ser
Tyr
260
Glu
Pro
GlIn
Lys
Gln

340
ser

Phe
Ile
165
Lys
Tyr
Pro
Ser
Phe
245
Tyr
Ala
Leu
Lvys
feu
325
Asp

Lys

ASn
150
ASD
ASD
Thr
Thr
Gin
230
Ash
Asn
Asp
Glu
Leu
310
ser
Tyr

Thr

Asn
Ile
Ile
Gln
Asn
215
Tyr
AsSn
Asn
Pro
Tle
295
Asn
Arg
Tyr

Tyr

His
Ser
Lys
Asp
200
Ile
GIn
Arg
Thr
Phe
280
Ala
Ser
Tyr
Asp

ser
360

11836_045_228_sSL

Asp
AsSp
Ile
185
rhe
His
Asp
His
Ser
265
Ile
Phe
Lys
Ala

Lys
345

Asn
Thr
170
Phe
Tyr
Glu
GIn
Tyr
250
Asn
Asp
Asp
Glu
Ala

330
val

Phe GIn Lys
155
Ile

Lys Tyr

Gin Glu Asn
Thr
205

Asn

Pro Tyr
Ile
220
Pro

ser

Phe
235
Ser

Pro

Asn His

ASNn Asn AsSn
Gln
285

Lys

Glu Pro
Glu
300
Glu

val

Leu Phe

315

Ala Tyr Ser

Arg Phe Gln

Ser
Giu
Phe
190
Thr
Ser
His
LYS
Ala
270
val
ser
Leu
Phe

Glu
350

Asn
Thr
175
Glu
Asn
Lys
Thr
ser
255
Ser
Pro
Pro
LYS
Ser

335
Ile

Arg
160
AsSh
Phe
Tyr
Asn
ASD
240
Thr
Asp
Ser
Pro
LyS
320
Ser

ser

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

<400> 59

cccaatgecc
atgggagtac
taaaaatagt
cttaacaagc
taactacact
ctcatggtaa
tacgcttitt
tttctccggt
tatcattaat
acttcggegy
tgtaatcaaa
ataacttert
gaagaagtta
ccrtttcagt
acactccagt
ttatcagaaa
aataaaagaa
acagagttcc
ttctateect
atcatttggt
acaacatgat
aacaaagaca
ggattatacg
gatacaaatt
atgtatggag
teccttetttg
taatttettc

59
3938
DNA

cacttttctc
caagggagga
tcaacaaaaa
caaagggaac
ggtaacccag
gtagaaaaag
aaacttggag
rgtccaaraa
aaatgtcagc
caaaaagcca
tagatatatt
ctgtcttcac
caagatctat
ttgttacccc
cggttaaggt
agttaatcgt
gagtactaag
agtagtggcet
ttgaagactt
tgtgtaactt
ataaggggta
caaggtgtag
agggtcagag
tttgaggtct
caaaacctat
aaatctattc
cacagagatt

Saccharomyces cerevisiae

gaggagttga
gccataagec
aatttgggcet
gaaacccaga
ataccrattc
aaaactcica
aaataaagat
tttatgttac
cttgtgtctt
cagacaagtg
aaggtagcaa
acattcattt
ctttcaaaat
ttctectaaa
ggctgtctag
gttcttaaat
cttaacttaa
cagagttcag
tatcagacag
tagccaaage
ctttaatgga
tggctataaa
aaattaagtt
ttattgactc
atcaaatgat
tatcgeagat
taaaacctga

aacaagcggg
gggtaaaatt
ccgeeeatcec
crctaccatyg
tctcagrage
caaaaatctg
gtattacccg
ggcggcratrt
aaatgcaatt
ctggttgecaa
ctcaccggtc
cattrttatt
agtttacagt
agttttatttT
agaatataaa
attcattgaa
taggtcattt
tgttccacct
atatcagcty
gcaatttecct
tcagcctaaa
gacaatgatg
catactggca
tgaaaattac
gaaacataga

actggctggg
aaatattctt

acaactgcta
tggegetgtt
agaccaaagc
catttcgaac
tgtttcacca
agtggcacag
ctggtgectt
tgagtttttg
caacagggaa
agaggtaaag
tgtccatttt
ttccaatatce
tacctttact
tttgggtaaa
cctgtattta
aaggaacgtg
atggttgaaa
gatgtcgata
atcgaaaaac
ttatcgaaca
aatggtcacc
acaaaactgc
atcccagega
caattacata
aggegecgag
ttaaaacaca
atcacaccaa

Page 65

cgtcataaaa
titcttaatc
aatcttegge
atcttgtage
agactccgea
cttticcaaa
aaaatatcct
tggaaatctc
aaggegegag
aagtaatgag
ctittcctga
actcaacgag
ttacccittc
gatataaagg
tttaccaggce
atacagacgt
aacgtagtag
acccgecact
taggtgcagy
rattgogtaa
aaaactatat
atacactcca
atgaccatct
tcgtaatgga
ttttttcgat
tccacgaaca
gtacccagta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



tttigaaaag
agattttggt
aagatggtat
tatttgggea
tgctaacgaa
ttectgatttt
tgccagtaat
ggatcatcta
aagatgggat
aaacaccgtg
gatttttgca
aacaaaattg
ttctcatget
aaacgaattc
taccatttca
ccrrtgtcaa
gacaaatgat
tgacctggaa
agatattgat
taggtcacat
ttcaatgcea
aaagttcgag
atttgtcatt
acatatgttc
aatacagtgc
ccctccaata
ggctactgat
tgttcggtta
ccacaggcaa
tactactgta
ccctattact
tgaggttcct
caaggaagga
cgttaaaaca
gtttttgatg
gagggaaggg
gacatacgag
tatgctagta
gtctceatgc

<210> 60
<211> 645
<212> PRT
<213> sacch

<400> 60

Met val
i

Sear

Glu

val Pro

Thr Ser
35

Cys

Leu
Phe Gly
50
Leu Gly
65

Asn

Lys

Gly His

Lys Thr Met
Ile
115

Pha

Arg GHuU

Gin I'le

gagtacatga
ttggcacgce
agatcgecty
ttegygtycy
atcgatcaga
gttaatacaa
ttggtccata
ctttctaget
cctaatgaaa
gcagcccaag
ggtataaatc
ccecgcagaaa
atgtgctcac
gttgaagaag
gattctattg
ctaccagatg
attgaaatta
attcctgaaa
gaagacatcg
catagaggty
gattttactc
cctcatctat
tgactgacga
gcatatatat
ttttttgatg
tatttitatyg
tttgttaage
ceceggceteag
tactctgeag
tgtgcgatag
gcatacgaag
tggagccaat
gagatagtca
tattacccce
tcggtegttt
aaataaggrt
actaatgtgt
aaaggacgag
agcaagattt

aromyces

Lys Arg
5

Pro
20
ASp

ASp
Arg

val Thr

Gin His
GIn Asn
85
Met Thr
100
Lys Phe

Glu val

Ser
val
Tyr
Leu
Asp
70

Tyr
Lys
Iile

pPhe

accagattgg
atgttgaaaa
daatattatt
tggcggtgga
tatggazaat
accacatcac
aattaaactt
cccaactatc
gggcaacagc
tagacgcaag
cagtagcgac
cagagtctaa
caacattaaa
ataatgatga
atgagactga
aagaagtctt
taaataaaga
aggatgagtt
ttctaccata
ataatgtttt
caagaaattt
ccaattcaaa
atcgttaggce
tatattacta
gctttaattt
tttgtiittc
aactcatcaa
atcctaactt
aaaattaaaa
ttgataactg
aaatcgcaag
agraatacag
aaagcattct
aaaatttctt
gaggecectt
taaaggcact
ccgegritet
ctcaagagceg
catatgagtc

cerevisiae

Arg Gin

ASp Asn

Gln Leu
40
Ala Lys
35
Ile Arg

Ile Thr

Leu His
Ala
120
ASp

Lau

ITe

11836..045.228_5L

atatcaagat
taaaaacccg
aagaagtggt
agtractgta
ttragaagtt
agctccacca
gaaattgcct
cgatttatct
ccaagagctt
aggcaatgtg
caacacaaag
tgatattgat
tcaagaaaaa
tegetcaata
attatcaaaa
agatcattca
tgaagcagac
tcagagaaaa
tgtgaacaac
gggtgatgcc
cttgatacct
ccaacatttt
acagttatat
tgcattcacc
aacttattayg
ttgaacattt
gaggtcaaaa
ggtatgttta
cggcattaat
caacattatg
agaaatcttt
cacaatccaa
ttcecectaga
ctctaaacga
gcggaaaatc
gaaacaatag
aaggccactt
aaaatataag
trttttat

Ser ser
10

Pro

ser

Pro
25
Ile

Leu

Glu Lys

Ala Gln pPhe

Gly Thr Leu

Thr Gin
90

Leu

LYS

Thr Gin

105

ITe Pro Ala

Ser Glu Asn

aactatgtca
tatacggect
tactattcca
ttcagagctc
cttggtacac
cctggtggat
tatgtagaag
gaggttgtca
tgtgaaatgc
actaatacag
cccatatatt
atcagcaaca
ctaactttgg
cctgatgttg
gaaattcgta
ttatcgaata
aacatggaac
caaccattta
tcaaattaca
rcrttaggcy
acattadaaa
ggaaatgtaa
agttatatac
taaatagcta
acattacttt
tatgatttct
aaagtragaac
ttcgtataag
gctaggacaa
cccggtatat
cggtttggaa
ggaaaaatct
agttggtgca
tgtgcttgac
gagatcgocyg
gcaagaagta
ticaatggaa
taaagaattc

ser Gly Ser

Ile Pro
30
Ala

ser
Leu Gly
45
Pro Leu
60

Met

Ser

Asp GlIn

Gly val val
Thr
110

His

Asp Tyr

Asn Asp
125
Gin

Tyr Leu

Page 66

ttaaacttge
acgtttccac
aaccrttgga
tetteeccgg
ctatcaaacg
tttgggatga
gttcatcgtt
aaaagtgttt
cattttttga
aacaagcatt
ttaactcttc
acgatcacga
tagaattttt
gaacagattc
ataatrttgge
ttaggcagtt
agctattttt
atgaacatgc
cacatacaga
attcgtttaa
aatcacggga
ccttctaata
acatagacat
ctgetctatt
gcgtttattc
tgcrettggc
gagatcrttg
ttactgtigt
ccagaactgt
tctcaaaaaa
aagctcacty
ggcctatatg
tatatggceat
critgttttg
aatggcacyc
ggcgagagec
cggatattga
gagtgcactt

Glu Phe
15
Leu Lys

Gly ser

Asn

Pro Lys

Ala Ite
a5

Arg val

Leu Ile

His

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3938



val
145
Arg
Ile
Asp
Glu
LYS
225
Tyr
Ley
Cys
Asn
Ile
305
Pro
Leu
Ser
Trp
Phe
385
Thr
Thr
Glu
His
Giu
465
Pro
Glu
ASp
Asn
L.eu
545
Gln
Tyr
Gly
Met

Ser
625

130
Met

Arg
Leu
Leu
Lys
210
Leu
Thr
Arg
va'
Glu
290
LyS
Gly
Lys
S5er
ASp
370
Phe
Asn
AsSh
Thr
Ala
450
Phe
ASp
Leu
Glu
ASp
530
Phe
Pro
val
Asp
Pro

610
Arg

Glu
Arg
Ala
Lys
195
Glu
Ala
Ala
Ser
Ala
275
Ile
Arg
Gly
Ley
Glin
355
Pro
Glu
Thr
Thr
Glu
435
Met
Let
val
Ser
Glu
515
Ife
Phe
Phe
ASD
ASD
595
ASD

Glu

Cys
val
Gly
180
Pro
Tyr
ASp
Tyr
Gly
260
va'l
ASD
Ser
Phe
Pro
340
Leu
AsSn
Asn
Glu
Lys
420
Ser
Cys
Asn
Gly
Lys
500
val
Glu
Asp
Asn
Asn
580
val
Phe

Lys

Met
Phe
165
Leu
Glu
Met
Phe
val
245
Tyr
Glu
GIn
ASD
Trp
325
Tyr
Ser
Glu
Thr
Gln
405
Pro
Asn
Ser
Glu
Thr
485
Glu
Leu
Ile
Leu
Glu
565
Ser
Leu
Thr

Phe

Glu
150
Ser
Lys
Asn
Asn
Gly
230
Ser
Tyr
va'l
Ile
Phe
310
Asp
val
Asp
Arg
val
390
Ala
Ile
AsSp
Pro
Phe
470
ASp
Ile
ASP
Ile
Glu
550
His
Asn
Gty
Pro

Glu
630

135
Glin

Ile
His
Ile
Gln
215
l.eu
Thr
Ser
Thr
Trp
295
val
Asp
Glu
Leu
Ala
375
Ala
Leu
Tyr
Ile
Thr
455
val
Ser
Arg
His
Asn
535
Ile
aAla
Tyr
Asp
Arg

615
Pro

ASN
Pro
Ile
l.eu
200
Ile
Ala
Arg
Lys
val
280
Lys
ASn
Ala
Gly
ser
360
Thr
Ala
Ile
rhe
ASD
440
tey
Glu
Thr
Asn
Ser
520
Lys
Pro
ASD
Thr
Ala
600
Asn

His

11836..045,.228..5L

Leu
Sar
His
185
Ile
Gly
Arg
Trp
Pro
265
Phe
Ile
Thr
Ser
Ser
345
Glu
Ala
Glin
rhe
Asn
425
Ile
ASn
Glu
Ile
Asn
505
Leu
Asp
Glu
Ile
His
585
Ser
Phe

Leu

TYF
Leu
170
Glu
Thr
Tyr
His
Tyr
250
Leu
Arg
Leu
Ash
Asn
330
Ser
val
Gln
val
Ala
410
Ser
Ser
Gln
Asp
Ser
490
Leu
Ser
Glu
Lys
Asp
570
Thr
Leu
L.eu

Ser

Gln
155
Lys
His
Pro
Gln
val
235
Arg
Asp
Ala
Glu
His
315
L.ey
Leu
val
Glu
Asp
395
Gly
Ser
AsSn
Glu
Asn
475
ASp
Ala
Ash
Ala
ASp
555
Glu
ASp
Gly
Ile

AsST
635

140
Met

Sar
Asn
Ser
ASp
220
Glu
Ser
Ile
Leu
val
300
Ile
val
Asp
Lys
Leu
380
Ala
Iie
Thr
ASN
Lys
460
Asp
Ser
ey
Ile
ASD
540
Glu
Asp
Arg
ASpD
Pro

620
ser

Page 67

Met
Ile
Phe
Thr
205
Asn
Asn
Pro
Trp
Phe
285
Leu

Thr

His

Lys
365
Cys
Arg
Asn
Lys
ASp
445
Leu
Asp
Ile
Cys
Arg
525
Asn
Phe
Ile
Ser
Ser
605
Thr

ASN

LYS
Leu
Phe
190
GIn
Tvyr
Lys
Glu
Ala
270
Pro
Gly
Ala
LYs
Leu
350
Cys
Glu
Gly
Pro
leu
430
His
Thr
Arg
ASp
GIn
510
Gln
Met
Gln
val
His
590
phe
Leu

Gin

His
Ser
175
His
Tyr
val
Asn
Ile
255
Phe
Gly
Thr
Pro
Leu
335
Leu
Leu
Met
ASn
val
415
Pro
ASp
Leu
Sar
Glu
495
Leu
Leu
Glu

Arg

Ley

575
His

Ash
LYyS

His

Arg
160
Gin
Arg
Phe
Ite
Pro
240
Leu
Gly
Ala
Pro
Pro
320
Asnh
ser
Arg
Pro
val
400
Ala
Ala
Ser
val
Ile
480
Thr
Pro
Thr
Gin
Lys
560
Pro
Arg

Ser

Phe
640



Gly Asn val Thr Phe

<210> 61

<211> 3884
<212> DNA
«213>

<400> 61

atattgtttt
acgtggataa
aagatagtgec
tagtygtyggat
gagcatttac
tcaatgcacc
tttggggaat
cactaggtgt
atgtttatgc
tttttttatt
caagtttgtg
gtgtttcatt
gtrrtttgcet
acacaaaaga
ccagetctet
ataattgccc
tcattaaaga
agatccagta
ggaagaggat
tttcgacaaa
tccatttgaa
agatttacga
aggttataaa
ggatactitt
attaagagtg
aatcaatctc
atgtccgityg
tcgaaatatc
taattatgaa
gaaagttgcc
ccaacaaaat
ctttcatggg
agggatgttt
accttctaac
ctcacaaaac
cttaaatgca
ggcctecatc
tgaggatccg
actgggtgct
aagaggtatg
taatatgaag
agtaggctca
aatagagaag
atgcaaaaca
taattcagca
gccaaggaca
ggatgcagaa
tctaccatct
ttaaataaac
aggacctcca
Taaatccgct
tttattagtt
ggtgaataat

645

ttccetraget
grattataga
tataaaaggt
gcaaccaage
cgtcggaaga
catgttaatt
tgagtctaat
tcacattatg
tttatccate
cgaaaacaag
taatagatag
cttattactg
tcaggtgcgg
gtagaaaacy
gacaaagctc
tcecattttgt
gaaataacaa
ttacaggatg
acgcctgtta
aggaaactaa
ttagtgagag
attattccaa
agaaattatt
ttaaagagca
caatatttcg
gtccagcata
gtgccttccc
actaaaatga
gaatatggag
cgttatgaaa
aaacacttta
gagaatcccyg
gtgtatttgc
tatgcgtcat
agcacaaaaa
agaccttcga
tcgectatea
ticttecagge
tfgaaaaatc
gaagggtgtt
caaatcgaac
ttagcattca
aaatcaatgg
agctatggta
gaaaattttc
ttticaagaa
aatgcagata
ggtatattta
taatgatttt
gataacttga
tactatttgt
gccagaagaa
ttgataattt

Saccharomyces cerevisiae

gttttcgytt
aacagcactt
ctttigeect
trtattacac
ataatcgitt
cctttgtgec
aaaatcgtct
tttatgaatg
aagcgctcca
gcacaacaat
cgttatatta
tatatgtgac
cttggagggc
agatctcaaa
cagaacggtt
gtcacctatt
tattataaaa
atctcgtatc
tccttacgea
aaattgccce
attattgtcc
gaattgacag
ttaccttagt
gtittgatct
ctatcaaaat
cagcgaaacy
ctttgccaaa
aaaaatracga
tggactcttt
gagttcaatt
gctrtgcatgt
gaattcctta
aagaaatgaa
ctcagcgaat
gaaaaatgcc
aaaggcgatc
aatctcgtca
caaataaaag
aatgtccaga
tagaaaagga
tgaaaccggce
aaaaaatcaa
aacagaatta
acgaactcte
acttyggaaac
tattagaaac
gggtatattc
atagggaaga
aaatcgttaa
ccgaagtttt
tatcagtaac
ctactgatag
tggoattcaa

11836045,

tggttatgaa
cttcggecaa
tttttgecta
tctetttcat
gccatttaac
agatagtatt
ttgccctatc
acattatcca
agctgacata
caatctatcg
tagaactata
tttacattge
aaagtgtcag
tatctcgagg
gtcrtttgtt
taagcaaaaa
agcgcttaaa
caaatatgag
gttgaatgaa
tagatcaaca
agtcgttgayg
agggticgac
atcaacgttt
tctegttgaa
aaaagctaag
cgacaaaggt
acatcaaatc
ttccactttt
atrtgttttcc
tgcttcatca
aattttaggt
tgatgaactyg
aacgcctect
aactgtgaga
atcaatggcg
caaagtggcg
atccacacca
ggtggagact
ttecectetety
ggatttagtt
acgctrcrttrt
tgaattacct
tctaagacca
cctttcaaat
tgcacttttc
aggticgttt
gaaaggggtc
attgtttgag
aaaaatatgc
ttcttcagtc
cttcatatct
ttgggaatat
ttygttaatca

228..5L

cgcattgtct
Caatatcacg
ttatgcaagc
ccttteegtt
taagcagage
gtacaaaata
ttggcttggy
tgaatttact
aatcgcactt
ccctgtgaga
aaggtccttg
tacttecgeg
aaaatcggcc
ccrgtectet
tcgaaaagcc
attgaaagtt
atgaatgaaa
agggaattaa
gatggcacca
ctacagttca
tctcataccyg
catattgatg
gaaacggcaa
gactcttcag
aatgatgacg
cctcaatttt
ataagagaag
tatttgcaca
tatccagaag
attagcgtga
gcagtggtag
gctttaaaaa
cttattatta
acaccgtcga
cagccgttaa
ctaggtgceac
atggaagcett
cttgaacata
aaatatccga
tactcaagta
gaacatgaga
catgaaaatt
gagataggct
atttcttrtet
ccagctacgg
Caaaattatt
aagttgattg
gaagatagtt
gaattctgty
tggcgetcte
acatagaata
trtggtgaata
datgttacaat

Page 68

gcgaaaagaa
caaattgagc
atcgctttac
ggtttcacgg
tttecccatgt
tgtctatcce
ttcggtetet
gagtacctgg
tgtatctact
ttttcaatct
aatatacata
gctatttgac
agyccgtatg
atacaaccgce
aaggtccctt
tactaacctt
tggaaaacac
gcacagaaca
cttcgaatta
aagtgggacc
gaagaacact
aagagtgggt
attgtgattt
tagaaagcag
acgacacgga
gtccttcagt
cttcaaatgt
gagaccacgt
attctattca
agaaaccatc
atccagatac
atggatcaaa
gaggaagatc
gtgtcaattc
atgaaagttg
cgaactctgg
cgaaggaaaa
tccagaacaa
grtcatcttc
gtttttctgt
argttttcaa
atgatataac
cacgttctga
ctatactacc
aagaggatgr
atcaaaaaat
caagcggtac
tctataagta
gatcgaacac
ccaactgagce
gcttaagtgt
atgaagattyg
attatgrata

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3660
3120
3180



cagaatatac
ctacataata
atcaatgcaa
atgaataatt
tactcgctaa
cgcacattaa
atccatcaac
taaagattga
aatataataa
gtggctttta
aactgttgtyg
gctctcataa

tagaagttct
ttatcattac
taatgattgg
atcacagcaa
cattttctrtr
tatacgatgt
tagtagtcac
daaaaagtca
tattgtgtag
atatattttt
taataatttt
agttcgctga

cttcggagat
ttctteecca
tagttgccaa
cgttcaatta
attctataat
atgcatrttgy
attagtagtg
tcazaaataa
aagtatcgat
gaaaacctaa
actcaattct
ctacttetea

11836..045_228_5L

cttgaagttc
tcrtatattt
acatttaata
tcttcaattc
agcacagtga
cttgacactyg
tattatcaca
aggaagctga
accctttttg
tattataacc
tactattgct
cgactcatgt

acaaaaggga
gtcatrcatt
cgatcctcty
ggcttcagta
cacttaaacg
ctgtaataag
tggtgtgtaa
datgcaagga
gaattattgt
tttcacaaca
ttatcaatcc
carc

atcgatattt
attgattatg
taatatttct
ctgcatgaaa
tcaaacgrgg
gaacatcatc
gaacattaca
ctagtagtgt
atcttcgagg
acgaaatccec
ttgtatttga

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

<400>

Met
1

Sar
val
ASp
val
65

Set
Arg
Tyr
Thr
Glu
145
Asn
Arg
Ser
AsSn
ASD
225
Tyr
Phe
Phe
His
Gly
305
Leu

Ile

62
627
PRT

62
Asn Glu

Lys Tyr

Ile Leu
35
LYSs Arg
50
Gly Pro

His Thr

Gly Phe

Thr
115
Leu

Phe

Phe
130
ser Arg

ASp ASp

Asp Lys
Leu
195
Thr

Pro

Ile
210
His val

Pro Glu

Ala ser

Leuy
275
Glu

Ser

Gly
290
Ser Lys

ITe Ile

Thr val

Met
Glu
20

Thr
Lys
Pro
Gly
Asp
100
Leu
Lys
Leu
ASD
Gly
180
Pro
Lys
Asnh
Asp
Ser
260
His
ASn
Gly
Arg

Arg
340

Saccharomyces

Glu
5

Arg
Gln
ey
Phe
Arg
85

His
val
Ser
ATg
AsSp
165
Pro
Lys
Met
Tyr
Ser
245
I'le
val
Pro
Met
Gly

325
Thr

cerevisiae

Ash Thr Asp

Glu Leuy Ser
Glu
40

Ala

Leu Asn

Ile
55
Leu

Lys
Glu val
70
Thr

ey Asp

Ile Asp Glu
ehe
120

AsSp

Ser Thr
Phe
135
Gin

ser

va'l
150
Thr

Tyr

Glu Ile

GIn Phe Cys
Ile
200

Tyr

His GIn

Lys Lys
215
Glu Glu
230

Ile

Tyr

Gin Lys

Ser val Lys

Ile ieu Gly
280
Ile Pro
295

val

Gly

Phe
310
Arg

Tyr

Ser Pro

Pro Ser Ser

Pro
Thr
25

ASp
Pro
Arg
Ley
Glu
105
Glu
Leu
Phe
Asn
Pro
185
Ile
ASp
Gly
val
LYS
265
Ala
Tyr
Leu
Ser

val
345

val
Glu
Gly
Arg
Asp
Arg
390

Trp
Thr
Leu
Ala
Leu
170
Ser
Arg
Ser
va'l
Ala
250
Pro
val
ASp
Gln
Asn

330
Asn

Leu
Gln
Thr
Ser
TYr
75

Ile
val
Ala
val
Ile
155
val
val
Glu
Thr
Asp
235
Arg
Ser
val
Glu
Glu
315
TYP

Ser

Gin
Glu
Thr
Thr
GO

Cys
Ile
Gly
Asn
Glu
140
LYS
Gin
Cys
Ala
Phe
220
sSer
Tyr
GlIn
Asp
Leu
300
Met
Ala

Ser

Page 69

ASD
Glu
Ser
45

Leu
Pro
Pro
Tyr
Cys
125
Asp
Ile
His
Pro
Ser
205
Tyt
l.eu
Ghu
GIn
Pro
285
Ata
Lys
Ser

Gln

Asp
Asp
30

Asn
Gin
val
Arg
Lys
110
ASD
Ser
Lys
Thr
Leu
190
Asn
Leu
Leu
Arg
Asn
270
ASp
Ley
Thr
Ser

Asn
350

Leu
15

Thr
Tyr
Phe
val
Ile
95

Arg
Leu
ser
Ala
Ala
175
val
val
His
Phe
val
255
Lys
Thr
LYS
Pro
Gln

335
ser

val
Pro
Phe
Lys
Glu
80

ASp
Asn
ASp
val
Lys
160
Lys
Pro
Arg
Arg
Ser
240
Gin
His
Phe
Asn
Pro
320

Arg

Thr

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3884



11836_045_228_sL

Lys Arg Lys Met Pro Ser Met Ala Gln Pro Leu
355 360
Asni Ala Arg Pro Ser Lys Arg Arg Ser Lys val
370 375
Asnh Ser Gly Ala Ser Tle Ser Pro Ile Lys Ser
385 390 395
Met Glu Ala Ser Lys Glu Asn Glu Asp Pro Phe
405 410
Arg val Glu Thr Leu Glu His Ile GIn Asn Lys
420 423
Asn GIn Cys Pro Asp Ser Ser Leu Lys Tyr Pro
435 440
Gly Met Glu Gly Cys Leu Glu Lys Glu Asp Leu
450 455
Phe ser val Asn Met Lys Gin Ile Glu Leu Lys
465 470 475
Glu His Glu Asn val phe Lys val Gly Ser Leu
485 490
Asn Glu Leu Pro His Glu Asn Tyr Asp Ile Thr
500 505
Met Glu Gln Asn Tyr Leu Arg Pro Glu Ile Gly
515 520
Lys Thr Ser Tyr Gly Asn Glu Leu Ser Leu Ser
530 535
ITe Leu Pro Asn Ser Ala Glu Asn Phe His Leu
545 550 555
Pro Ala Thr Glu Glu Asp val Pro arg Thr Phe
565 570
Thr Gly Ser Phe Gln Asn Tyr Tyr Gin Lys Met
580 585
Asp Arg val Tyr Ser iys Gly val Lys Leu Ile
595 600
Pro Ser Gly Ile Phe Asn Arg Glu Glu Leu Phe
610 615
Tyr Lys Tyr
625
<210> 63
<211 3197
<212> DNA
<213> saccharomyces cerevisiae
<400> 63
taatgcccat tatgccaata aagacttgcc gctacatacg
tgtgccaggt ttccagattc tacaatctct acctgctaca
tagacccatg aattacttcyg tggacgcatt ttatgctacc
ttttgagget tatgaggett tacaaattgt toctgtaaat
taagaggtac taccaatcca aacctttaat cgaacatcac
tcttctgggt aattatgagg ccttgattaa atgcattaac
acctttcact ttcggaattt atgataagce ctcagatcta
tttaattacc accccagcaa aactaacaga gagatttttg
gttgaacttg ticgagagtc atatcaatga cttcaacaat
cgaaaactgt tgtgttatct ttaacaacag gagaattttg
ctcaaaccag caatggttaa agggttgceta tttcgattct
aaagticttg gaagagaagt ttcctcatga caaataactt
gtgattcttt atatttattt attttctctc tgtgtagtga
atgttaaata tatttatatt aagaagccgt cagtttcctit
actaaaatta aaattataaa aggaataacg taaaagaaag
tactttatit agtgattata ttcaactaaa tatcattcaa
tcacccttaa gattttacga tttactaagt tcacctictc
gaaadaatal aaaacaaggc aggaattggt caaagcacic
tcacttgaac tccaatggtc actccaacgg aactccctgt

Glu
365
Leu

Asn Ser

Ala
380
Arg

Gly

Gln Ser

Phe Arg Pro
Ala
430

Ser

Leu Gly

ser ser
445
val Tyr
460

Pro

Ser

Ala Arg

Ala phe Lys

Ile Glu Lys
510
Ser

Ser Arg

525
Asn Ile
540

Glu

Ser

Thr Ala

Ser Arg Ile
Glu
590

Gly

Asp Ala

Ala ser
605
Glu Glu

620

ASp

gatttaccat
gaaggggaag
cgtaatgtta
tatatatatg
gacattaacyg
tactctccac
aataataatc
tttaagtctt
caatttagat
catgctaact
gatactttca
cattttttca
caattttett
ttgtttcatt
tctactacce
ataacctcac
atggctttgg
actcctaaaa
tcaaacgeag

page 70

Cys Leu

Ala Pro

Thr Pro
400
Asn Lys
415
Leu Lys

ser Arg

Ser Ser
Phe
480
ITe

ser

Lys
495
Lys Ser

Glu Cys

Phe Ser
Phe
560
Glu

Leu

Leu
375
Asn

Thr Leu

Ser Phe

ttttagaaaa
atcccaatac
gagaatcgga
aaaacggcga
aggacaatac
cataccaagc
cggacttgaa
tcattagggg
tgcagttgcc
ctttaacaag
agagtaaatt
gcatagttat
ttaatgtttc
gaaatcaata
aaggaaaatc
atatttgtct
agggattgcg
gacggtccat
atgtittgygc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140



tcatattaag
ttcaategtc
aacattggac
atgcgcaatc
cactacagtg
agtccagtgg
cattatacca
tattctgaca
ctgtctaatt
taatattgta
gttgagtaca
attcctaaaa
cgatgcggac
cgcttatatt
aaataatgaa
cttagccaag
attaaagaac
gaacgagatt
ataaaaaatg
ctttgataat
ctagaatcga
ggcatatgat
grtctettttc
aagctattga
gaaactaagc
tratttcaac
ttctaacaaa
aaaacacaag
ctcaaattgc
caaatactaa
gatcacaaag
aagatacttc
taagtgacag
cttcttectt
ctccgcaaga

<210> 64
<211> 398
<212 PRT
<213> sacch

<400> 64

Met Ala
1

val Lys

Leu
Ala

His Ser
35

His

Gly
Ile Lys
50
Gin Pro Ile
65
Ser

Ser Pro

His Leu Cys
Ley
115

Arg

Asn Leu

val
130
ASn

Thr

Alta
145
Ser

val

Pro Arg

catttcctgt
tticaaaaca
ttcecctttyga
cttitaaact
agagatatct
ctggacgtta
gctcaaaagqg
tgtgaaaaty
ccatttttcc
atagtggaaa
aataccatgce
aaactagaac
ccctatggga
tgcacgatgy
gtgcataaca
aatttgatag
gtcatcatag
gatgccagaa
tttttcaaga
gaatactagt
accagggttt
tttacaatga
ttaagtaact
aatgtgaaga
ttcaatggat
gcattcgggg
taatccaacg
tacaaataaa
tctaaacgag
tactaataat
ttcaattcct
tcggactttt
tgaattgtcc
atcgtecatet
tagctta

aromyces

Glu Gly
5
teu Thr
20
Asn Gly

rPhe Leu

Ser Ile

Ile
85
His

Asp

Thr
160
Lys val

Asp Ile

val Gln

Leu Arg
Pro
Thr
Ser
val
70
Mis
Gln
val
Phe

Trp

cattggcggce
aaaaaaaaaa
atggcccgea
tattgaaagt
tctactecaa
tacgctttaa
gtttagttta
aaccaaagat
aagatgatgc
aagaagctgt
tcattacagg
aatattgetc
ttagcatagce
caaactataa
aatccattca
catctetgac
aatgtcageg
tttttaaata
attgaaaacyg
ccaaaaaaaa
catcggccac
ttcgatggtg
ttticgctty
aaattcaaaa
gaatgtttac
ccacaaatag
aagcatcagce
gaagaaaaac
tcagcgaaaa
grtgacattac
gcggctacta
caataccaag
acagactact
tctttatctt

cerevisiae

Lys

LYS Arg

Pro Cys
40
Leu Ala
55
Phe Gln

Thr Thr

Phe Lys
Glu
120
Ser

Met

Tyr
135

Leu Asp

150

Lys Ser

Leu

Asn Ile

11836.045_228_sL

taattcatta
aggcgataca
tctatgeact
cgttatggaa
cgtggaattg
tttcaagete
ttcgeettic
gcaaaagcaa
ggtcatcaag
cttcaccaaa
taagggattt
caaattgata
cctaaattat
aggaattcgt
attattgagt
tgccaacagce
ggaaattitt
caaatgaata
gttacattta
atacaatttc
aacgatgtgt
aatgagttat
tgatatcttg
daaaaaggga
ccaattcatg
Tttatcacta
acctctatgg
tctttaattc
gttacaatac
ctccaactag
atggtgtagg
aaactgaatc
tagacatitc
cttcteectc

Lys Tyr
10

Ser

LYS

Arg Ile

25

Ser Asn Ala

Ala Asn Ser

Asn LysS Lys
75
Phe

Leu Asp

90
Leu Lys
105

Lys

Arg

Leu Pro

Asn val Glu

val Ile Arg

155
Ala

Ile Pro

gagcaacatc
agcagtcctg
catcagttca
aaattaccgc
tttcaaagac
tctccaagaa
ccecattgata
acaattttcc
ttagggacaa
ttagtaaata
ccagatttct
tcggactgtt
actcactcga
attacgcaag
ttgaatcagc
tgggatattg
ttccaaaaga
agaatgggag
aatattatat
aaaaaaataa
actaaccact
aagccatgta
aaataccatt
acagagtcat
tctactaggt
ccecacceetcece
aaaccatgca
tggctctacg
cgctattacg
atcacatgcect
ttatagaaaa
tgaaacgtca
tagcgattcyg
aagttcatce

Thr Arg Gln

His Leu Asn
30
val Leu
45

Glu

ASD
Leu Gln
60
Lys

Lys Gly

Pro Leu Asn
Tle
110

Lys

Cys Ala

Leu Gly

125

Leu Phe Gln

140

Phe Asn Phe

Gln Lys Gly

Page 71

aacagcctat
acattcacac
agttgaaaag
taggtaaaaa
aagcaaacgt
aatccitaaa
tttatgacaa
ctggtaagec
caagtatgtyg
attatcacaa
tgacaaggtt
ctatatttac
atgaacgcaa
ttttggcaca
gcgactactc
caacttcacc
aagctgaaat
ctgttgcttt
aaattgaaat
atgccatctc
atactaagat
aggatcacta
aaacatagat
cttttgggta
gttcaccteg
aatracagcat
aatctaaata
aaaacagctt
ccatcaatga
aatactgtag
accgatatcg
tcatcgggat
ttrtctatat
tcatrctrtccc

Glu
15
Ser

Leu
Asn
Ala His
His GlIn
Thr

80
Pro

Asp

Gly
95
Leu Leu

Asn Thr

Arg Gin
Leu
160
val

LysS

Leu

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3197



Tyr Ser Pro

Glu Pro
195

Pro

Asnh

Ile
210
mMet

Leu

Ser
225
Leu

Cys

val Asn

Gly Lys Gly

Glu Gln Tyr

275

Ala Asp Pro
290

Glu Arg

305

Ile

AsSnh

Thr Gln

Gln Leu Leu

ITe Ala ser
355
Asn val
370

Glu

Lys

Ala
385

Met

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

65
3194
DNA

<400> 65

aaaaagccgt
cctacatgta
aaggtctaga
arttcgeget
cgaaggtgac
tgcatgogga
tgatgcgggt
aattctgtag
arctcttcat
agagaagtat
agtrtttatg
tacacaaaat
aattgtaaag
gcgegtattt
ccaggttcat
trrgctegct
tagatttitc
tgctagcaaa
aaatcatcgc
acccttcagg
taaatccttg
cactaagact
tactatttcg
ctrtgggagaa
ctatccacag
ggatgaaata

165
phe Pro
180
Lys Met

Phe pPhe

Asn Ile

Ile
Gin
GIn

val

Asp Ile

Gln
200
Asp

Lys

ASp
215

ITe val

230

Asn Tyr
245
Phe Pro
260
Cys Ser

Tyr Gly

Ala Tyr

His
Asp
LyS
Ile

Ile

Lys lLeu

Phe Leu
Ile
280
ITe

Leu

Ser
295

Cys Thr

310

val Leu
325
Ser Leuy
340

Leu Thr

ITe Ile

Asn Glu

Ala
Asn
Ala
Glu

Ile

Gin Asn

GIn Arg

Ser

360
Gin

Asn

Cys
375

Asp Ala

390

ttgcggaaag
ttatgccgcg
tttgctaaga
tggtgtgett
gtagcaatcc
ttggttgtca
aaggagtgtc
acactctctt
tttttcagceg
tcttgttgta
caaatgcagg
tacttggcaa
gatcaagatt
accaccggea
tttgcataag
tragctactg
cgttrgtgaa
tcgcatcaca
tatgtactia
atggacaatt
aggaataaaa
agtgatgata
ttagaagagg
acagatagcg
tggagaaaag
gttgatagac

saccharomyces cerevisiae

caatgttttyg
ttgcrtgtgc
cgatgaggcg
tcgcatettt
aaaaaaggga
caattcgcag
tgttatgcag
ggggtaataa
cttgtaagga
tctetttggt
gaacagagta
acacgttggrt
gtgtcatgct
aaaggccatt
attcaccaca
ataaaccttc
tagccatttt
gtcgccacca
tttccaatat
gttcaggaag
tccacaaaca
aatgegtetc
tttttccaaa
ttattcacag
ttgaaagtca
tcaggtccga

Tyr
185
Thr
Ala
Glu
Ser
Thr
265
Ser
Ala
Met
Asn
Asp
345
Trp
Arg

Arg

11836_045_228_SL

170

Asp Asn

Ile Phe

val 1Ile

Glu
235
ASRN

Lys

Thr
250
Arg Leu

Asp Cys

Leu Asn

Ala Asn
315
Glu val
330
Tyr Ser

Asp Ile

Glu Ile

Phe
395

Ife

cccattcaga
aggtacggag
gagcccgaaa
tcgrgtggtyg
agtctaggceg
acatattggc
gaacaggaag
ggttaaaagc
attaatcccc
tcggagtatt
cccggttaag
tgggaaaagce
aatgtgccge
gtgtcacata
gtacggaaaa
tctgttaaca
tagatatata
taatcagcac
tacaggatcc
cagaagacgt
acttcaccca
ttatgaggtg
gtccaacagg
agatttggga
atataactta
gattagaagc

Thr
190
LysS

Ile Leu

Pro Gly
205
Lys Leu Gly
220

Ala

val phe

Thr Met Leu

Phe Leu Lys
270
I1e pPhe
285

Thr

Ser
Tyr His
300
Tyr

Lys Gly

His Asn LysS

Leu Ala Lys
350
Thr ser
365

Phe

Ala
Phe Gln
380
Lys

Tyr Lys

aacaatatct
tcectgeacy
caaacaagcc
aatgcaccty
ctttcaaccy
aatgrerect
gtaaaaatta
cattgttgaa
aggaaggtgc
tccrtertte
gctgttagtc
tttatacttg
tgtgtaacaa
aaaaaaaact
tacgataagt
ctattatttt
atggggttca
cataagaacc
catgaaacaa
gataggctac
aactgtcggt
cccgaaaggqg
rgccaaatac
aattttgcaa
gagaatgtcc
actaaattaa

Page 72

175
Cys Glu

Pro Cys

Thr Thr

Thr Lys
240
Ite Thr
255
Lys Leu

Thr Asp

Ser Asn

Ile Arg
320
ser Ile
335
Asn Leu

Pro Leu

Lys Lys

ttgctgtatc
atttttcaac
aaaaaccgga
gtgcacgcty
ccceecacceg
cecectectgt
aatgggcctt
gtacggaatc
cgatgtaatg
ttitctttgt
agccgeactc
gcggtgtragt
cctttttgaa
cccgecaaag
taaccagtaa
tttattactt
gaaaaatact
tgaagttgeca
aatatttatc
atgtgaagct
tcgatgacgce
atggccttgc
ctgaagaaaa
atgagaatga
ageetgagga
aatctgtaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



aacgacaagc
tcaacaacta
taaaattcaa
cctgertgea
ccagatcaac
ccaagattct
aggggtggaa
agaagataac
tggtgactty
aatgtttgac
tagattggag
ataaatatat
aaaaaaaaag
ttcggagttg
aggrttgttt
ggttaactga
ccgctgtegt
taagttataa
aagttcaatc
atgccacact
trctgcgett
gacaagagtg
taattctacc
aacatgtict
ctttttteca
ctatccegec
ttccgeattt
cctecttcte

66
397
PRT
sacch

<400> 66
Met Gly

1
His

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

Phe

Asn Gln

Ile ser
35

Met

Leu
Phe Arg
50
val Lys
65
Asn

Leu

Cys Arg

Ser Tyr Glu
Phe
115

Thr

Glu val

Glu
130
Asn

Gly

Glu
145
Glu

ASp

Asn val

Glu Ile Arg

teu Glu Lys

195
ser

GIn Leu

210

agaacacttg
agttgtcaga
tctaacgtag
ttaaaatcac
aatttgaagt
gacaaaaatt
agacagcgta
caaatggaaa
adaattatgg
atcgagaaca
aaagtgatcyg
tgaataaata
49€gaggygg
tcagacaaag
ttcccagttg
aaaatcaaca
gggactatat
ttcatataat
ttgttoggaa
attcctatag
gccttttata
tatctcaage
ctacaaacga
gaaaattgga
caagcccage
acggttgata
tttcggagta
ttac

aromyces

Arg Lys
3
His His
20
Asn Ile

Asp Asn

Lys ser

Phe Asp
85

val Pro
100
Pro Lys

Asp Ser

Tyr Pro

Ile
Lys
Thr
cys
Leu
70

Asp
Glu
Ser

val

GlIn

aaaaagctat
gcaaccaact
ccgaccgaaa
ccaacccctt
taaagcatceyg
tagccataaa
ttcttagaga
tcgacttgta
ctcacgetrtt
atgtacagca
ggaaaagatg
gtttctaaaa
acattagtac
ctttetettt
ttacgtattt
tgatttrgty
tttttacagt
ttcatrtgtc
aaaggaaaac
aattgterty
ttaagcgtea
gtccgtatat
tattagtaaa
agcatcacat
cctageccga
taacgaaact
gttcattgce

ceravisiae

Leu Ala

ASn Leu

ser
40
Gly

Gly

Ser
55
Arg Asn

Ala Thr

Arg Asp

Asn Arg
120
Ile His
135

Trp Arg

150

GIn Pro
165
ser Thr
180

Ala ITe

Cys Gln

Glu
Lys
Glu

ser

Glu Asp

Leu Lys

Ala Arg
200
Asn GIn

215

11836_045_

agaggctcga
caccaagatc
gattgacgaa
caggaagaaa
tcacttacag
tctaagtict
rgcccagaag
cggaaaccta
tggcagagag
ggcagataat
gtgatctgtt
aggcatacgce
tgaaggtctc
cccataaata
grrtcccgtt
aaaagtaaaa
accaagrcta
aaaaaagatt
attatgaagg
attgggtgcet
caacgccctt
gtttaagttyg
aaaaaaaatc
cgtatgectrac
tcatcctatt
ctttactget
gcatacatac

ser Lys ser

10
Lys Leu Gln
25
His Glu Thr

Ser Arg Arg
His
75

Ser

Lys Ile
Thr
90

Leu

Lys
Gly Ala
105
Ccys

Gln Tle

Arg Asp Leu
Giu
155

val

Lys val
Ile
170
val

Glu

ser
185
Cys

Lys
Thr Gly

Leu Thr Lys

228_SbL

tgtactggaa
gagagcaatt
cttgcccatg
agggagagag
caagaaacta
gaatatggac
tatcagtttyg
gaacaaataa
tttgaagcac
gctttacagg
atacacacaa
agatattctt
aattctectt
aagtgcattc
ccattcatga
gagggtaaga
crtgcttete
ttagttacaa
gtttccggta
tatgctgcgy
accaagatcg
aaaaggatat
aataatagag
tagagaaaat
aattgtcaga
ttgggtcaaa
cgcaacttgy

His His Ser

Asn His Arg
30

Lys Tyr Leu
45

Arg Asp

60

Lys

Arg

Gln Leu

Asp Asp Lys

Thr Ile Ser
110
Glu Glu
125

ASh

Pro

Gly Phe

140

Ser Gin Tyr

Asp Arg Leu

Thr Thr Ser

190

Lys Arg val
205

Ile Glu

220

ser

pPage 73

agagagttct
gtgacatgct
aaaatagaag
aaaagcgaga
tgaaaagagc
ggtatggcca
aagccgatga
aagcggtgag
aaaacactag
ccaagcgata
aatatcgtgt
gcgaaagaga
tgtattitct
aaacatcggc
tcttaaactyg
aagatagata
ataaagttga
aacgatatca
atcactgegt
aaaaattata
agcggattaa
ttagtaagaa
ttattgtaca
ttttactatc
ccaccgaatg
tatgectett
acgaggatgt

Arg
15
Tyr val

ser Pro

Leu

His Pro

Cys val
95
Leu Glu

Asnh Leu

Ala Asn

Leu
160
ser

Asn

Arg
175
Arg Thr

Leu GIn

Ash Cys

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3194



Asp
225
Leu
Phe
Lys
Asp
Tyr
305
Tyr
TYyr
Met
Phe

LYS
385

Mot Leu

Ala His

Arg Lys

Leu Lys
275
Sar Asp
290
Gly GlIn

GIn pPhe

Gly Asn
His
355
Ile

Ala

Asp
370

Arg Tyr

Lys Ile

Glu Asn
245
LYS Arg
260
His Arg

Lys Asn

Gly val
Ala
325
Glu

Glu

Leu
340
Ala Phe

Glu Asn

Arg Leu

Gin

230
Arg

Glu

Leu
Glu
310
ASp
Gin
Gly
Asn

Glu
390

Ser
Ser
Arg
Leu
Ala
295
Arg
Glu
Ile
Arg
val

375
Lys

Asn
Leu
Glu
GIn
280
1le
Gln
Glu
Lys
Glu
360
Gln

vai

11836_045_228_5L

val
Leu
Lys
265
GIn
Asn
Arg
ASD
Ala
345
Phe
GIn

Iie

Ala
Ala
250
Arg
Glu
Leu
Ile
AsSn
330
val
Glu
Ala

Gly

AsSD
235
Leu
ASp
Thr
Ser
Leu
315
Glin
Ser
Ala
ASpD

LYyS
395

Arg
Lys
Gln
Met
Ser
300
Arg
Met
Gly
Glin
Asn

380
Arg

LysS
sSer
ITle
LyS
285
Glu
AsD
Glu
ASD
Asn
365
Ala

Trp

Tie
Pro
Asn
270
Arg

Tyr

Ala

Ile
L.eu
350
Thr

Leu

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

<400> 67

ttatttcaag
ccaataactc
cacaaagttc
cagattttgt
gaggtgtcat
atattcagcet
tcgatggctc
acatggecatt
aagtcacage
taaagctgca
tgtaccacaa
aaatagttaa
caatgeceter
atttttcgoc
cgatrtagtac
gaaggaaggt
aagttttaca
ttacagatat
ggttgaccygt
aaatgggrtt
atcatccecct
dacaaatgag
tggaagtgcea
tagaaagaat
gaccacaagt
aagrtgegec
ttattatatc
tgctaaacga
tgattittat
gagttgctecc
atacttaagt
ttttattgtt
ttccageaac

67
3875
DNA

catttrtggt
tgctcacatc
catgcteget
ctctattacce
ctctaacact
cccagatggt
tcattccaaa
aggattttat
aagcctgaga
gaaaaaataa
ctaacgataa
tttagatttt
atgtcacctt
grctgectty
tcaaagaaca
caaatttict
aaactttgga
aactccaaaa
treattccaa
gacataagtt
gaattcttta
ttttccatgt
agagcttcaa
attgcacatt
gctgaaattc
gaaataagat
gctaattcta
gtaaagtcac
tcgaacttaa
gtatacatct
gaaaagaggg
ggtacaaaat
acaaacgaaa

Saccharomyces cerevisiae

grtgttggtg
ggccttttga
tctcaaatte
acttttaaca
gttttcagtg
accacggtag
ttgggcaata
gcattatctc
taagttaagc
acatgacttt
cagtaagagg
tatactagta
caatagaagt
ttccattttt
ctttaatcct
tcctccaacy
tcagaaaaaa
gctctaacaa
aatcagtrtc
actcagaact
acgaactgcg
caagtatctc
gaaacgatta
ctcttggttt
tggaaaagaa
caacctttga
acgcaagatc
atattccata
tttctiggtc
ggtctgagaa
atttagtgac
ttggccgtat
aggaaccagt

cgggtatatt
tattacctgg
agttagacaa
cattttgcaa
ctgctactat
acaatctggt
taatttctga
tcatttttgce
acgatctaga
tagtaattgy
gtaatccgag
tgataaacga
ttccctttet
aaggcegeeaa
tggaaacaaa
ataataatac
agaaaadaat
aaatatcaat
gagaaatgct
tigcgagaaa
aaacaccggg
tagctetict
ttcaaaatta
tcaattgcecc
taaagecate
ctttagtaca
agcttcccca
ccgtgtattg
aagaaccaca
agaaggagcg
atgcgtcteca
tcttetttat
atttgtitic

aaccctattg
cgttgcetttc
gaagagccca
aaatctaggt
caagaaatta
aarctatagg
atctctcact
tgtttttgcet
aggtggcgag
ctgtttaget
acagtatgag
cgttcatata
atttcgactt
aaataaaata
aaaataaaaa
ttgctratat
atggcetactc
tctageggaa
tataagtcta
tcteettcac
cattacgaat
gagagtcaag
actaaagagc
gaccgtgtct
aaaaattgct
ctectegeeeg
caaagacaaa
gatgcacctt
aacaacgtrt
gtatctatat
ttctgtectt
gatcaaaaag
caaactgaat

Page 74

Glu
240
Pro

Asp

Asn
255
Asn Leu

Ala Gln

Gly Arg

Gin Lys
320
Asp Leu
335
Lys Ile

Arg Met

Gin Ala

aacaataatg
ggtggtitgg
acttttcgat
caagcactgg
accaaggcta
cagaccaatt
gacgtctttt
tcaaataaga
cctcaaagta
tgctgaattg
tacagctatt
gcaagagcgt
ttgrttttgt
aaatgaagaa
atcaaaagtt
aactcittta
cccatttata
attctacaga
ttccaatgtt
ctgagegget
caatcagtac
ttaccagaag
aaaaggacca
ttacgittga
ttggaccagg
atgttgceeg
tccaaagacce
gcctgagaaa
tggtgggact
Tggaccatca
acaatactta
aattitttca
ccttcaaagg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
00
360
1020
1080
1140
1200
1260
1320
1380
1440
1560
1560
1620
1680
1740
1800
1860
1920
1980



aatatgttge
aaatggcaat
taaaagacaa
agctcaggea
tctggtatag
ttctctgaat
atgggatatt
tgtgaaggec
caaagacaga
cacctcggga
ttttggattc
atcaaaacta
tccaagttcc
gtggaacgat
tattatagaa
aaaaaggata
atatataaaa
targagtittg
gecacctattt
gggtcctgga
aaaaaaatat
ccaggtacac
aagccaataa
cgagaaactt
ttcttctaat
aatttataga
ctcaatggga
attattgtat
atttacttgg
atgccttagg
acttatttta
taacattacc

<210> 68
<211> 5093
<212> PRT
<213> sacch

<400> 68
Met Ala

1
LysS

Thr

Asn Ile

Pro ser
35

ASp

Lys

Phe
50
Arg

Galy

Gl
65
His

l.eu

Tyr Glu

Ser Ser Ser
Asn
115

Ile

ser Arg
Ash
130
Phe

LYS

Thr Glu

145

Lys Asn Cys

Asp Phe Ser

ctagaatggt
gtgagcctcet
aaactcgaag
cagcaagtct
cgctratttt
gaacatgcaa
tccgacttgg
attgecetrttt
tgtattaagt
caggtoacgt
ggtgatacca
ctcgaagtta
atggcaattt
aaggaggaaa
tatatggagg
ttecattgeac
ctatacatac
aatgaggcga
agttggctga
aaattaagat
agagacagag
cgagcccagt
tgatgtattg
aacacaagaa
atattttgtc
tgaaaagttt
cCctaaaata
aaagcccata
agggattatc
tttttggccc
caccgatgtg
gtttggeece

aromyces ce

Pro His

tcaaaccagg
ttgaaataaa
atgaaaattt
gtggtacgtt
ttcattatga
acctgectigce
ataaacctat
gtecttggte
tttggcatac
ctttgatatg
agaatcctgt
ggtcgcccaa
gcgttgecac
taattaatga
gtatcgaaac
gcacaaacca
gtatacataa
cgtgccatat
tttgtgacgt
aataaaacga
aaaaaccaga
cacatcgaac
gaagaggdag
gtcattaccyg
ttaactttce
cacgttggcc
acaaccececc
ttcaagtcgt
gttttccecca
gtttcattaa
tggtctacaa
gtgaagagta

revisiae

AsSn
20

val
Ile
Ser
Ser
Ser
100
Asp
Ala
Thr
Phe

Thr
180

5
Ser

Ser
Ser
ser
Ile
85

Glu
Tyr
His
Thr
Gly

165
Leu

Leu Tyr Tyr

Ser Gly Asn
Ala
40

Glu

Arg Ash
ser
55

Glu

Tyr
Pro Phe
70
Ser

Thr Thr

Ser GIn val

ser Leu
120

Gly

Lys

Ser Leu

135

Ser Ala Glu

150

Pro Gty ser

Ser Pro Asp

11836_045_228_st

tgaaatttgc
gagtrttgecat
aataggattg
attaagagcet
aaaatactaa
agtcggegge
taaaaagttt
gaagtcitty
atcgacaggce
gtcgttgaga
attaataaca
ccectttgegt
taacgatgaa
aattcaagag
aacacataac
aatacttcaa
aaaaataata
taaacaatta
ttttaattcc
aatgaaaccc
atacaaagag
ttataatgga
cagcgattca
gtatcttctyg
gttacatgac
asactrtgac
ctggaatcta
ggagcacact
ttttagtact
tgagcttccc
ttctgatatt
tatgg

Arg Tyr Asn

10
Ser Thr Glu
25
Tyr

Lys sSer

Leu Cys Glu
Glu
75

Phe

Phe Asn

Glu
90
Arg

AsSN

Thr
105
Thr

Ser

Lys Glu

Phe GIn Leu
Glu
155

Glu

Ile Lauy

Ala
170
Ala

Cys

val
185

Arg

aaattttatg
ttccccataa
aaactrtecatt
tatgctttea
caaatatitt
aatgataatt
gttcttccac
ttggctacgg
acattgttgg
cataaacaga
ctatactcat
gtactgageg
acgataagat
agtgggattt
aaaagaataa
atagcaaact
gggaaaaaaa
tattttaaca
gatcggcctyg
agcaacgtta
ctgtttaagt
tgcaaagaaa
gttgattgca
taatgtagta
tacaaatatt
ctatttaaaa
tattttgggt
aaccatacta
caggccaata
attgatgaca
gcaatcactc

Ser Lys Ser

val Asp Arg

30
Met

Ile Pro

45
Lys Ser Pro
60
Leu

Arg Ash

ser Met Ser
Ala
110

Asp

Gly ser

GIn Lys
125
Pro Asp
140

Lys

Arg

Asn LyS

Ile Arg ser
Ile

190

Tyr Tyr

Page 75

ttggagagga
aaaactggag
ccacttatca
catacccttt
ctacaggtat
cttgtagctt
ataaagcggc
gtggtggaag
atgagattty
ttgttgctac
atccaaaatt
cagtaatctc
tttatgaact
atggatctaa
ggtaatataa
aacagtaaga
aaggaaacca
cttccgeact
aaacagcgaa
gatgatgctc
ggtcaatatc
aatactggtg
ccaggtatag
atatatcctc
gtaccttatyg
ggtaaatgga
ttaattaatt
agattagtta
ttccttttta
acttattatt
agctgegtot

Ser Asn
15
Phe Ile

Leu Asn

ser Pro

Thr Gly
80
ser Ile
95
Arg Ala

His Arg

va'l Phe
Ile
160
Phe

Ala

Thr
175

Ala Asn

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3875



. 11836_045_228_5SL
Ser Asn Ala Arg Ser Ala Ser Pro GIn Arg Gin Ile Gin Arg Pro Ala
195 200 205
Lys Arg val Lys Ser His Ile Pro Tyr Arg val Leu Asp Ala Pro Cys
210 215 220
Leu Arg Asn Asp Phe Tyr Ser Asn Leu Ile Ser Trp Ser Arg Thr Thr
225 230 235 240
Asn Asn val Leu val Gly Leu Gly Cys Ser val Tyr Ile Trp Ser Glu
245 250 255
Lys GIu Gly Ala val Ser Ile Leu Asp His GIn Tyr Leu Ser Glu Lys
260 265 270
Arg Asp Leu val Thr Cys val Ser Phe Cys Pro Tyr Asn Thr Tyr Phe
275 280 285
Ile val Gly Thr Lys Phe Gly Arg Ile Leu Leu Tyr Asp Gin Lys Glu
290 295 300
phe Phe His Ser Ser Asn Thr Asn Glu Lys Glu Pro val Phe val Phe
305 310 315 320
¢In Thr Glu Ser Phe Lys Gly Ile Cys Cys Leu Glu Trp Phe Lys Pro
325 330 335
Gly Glu Ile Cys Lys pPhe Tyr val Gly Glu Glu Asn Gly Asn val Ser
340 345 350
Leu Phe Glu Ile Lys Ser Leu His Phe Pro Ite Lys Asn Trp Ser Lys
355 360 365
Arg GIn Lys Leu Glu Asp Glu Asn Leu Ile Gly Leu Lys Leu His Ser
370 375 380
Thr Tyr G¢1n Ala 6In Ala GIn Gin val Cys Gly Ile Ser Leu Asn Glu
385 390 395 400
His Ala Asn Leu teu Ala val Gly Gly Asn Asp Asn Ser Cys Ser Leu
405 410 415
Trp Asp Ile Ser Asp Leu Asp Lys Pro Ile Lys Lys Phe val Leu Pro
420 425 430
His Lys Ala Ala val Lys Ala Ile Ala Phe Cys Pro Trp Ser Lys Ser
435 440 445
Leu Leu Ala Thr Gly Gly Gly Ser Lys Asp Arg Cys Ile Lys Phe Trp
450 455 460
His Thr Ser Thr Gly Thr Leu Leu Asp Glu rte Cys Thr Ser Gly Gin
465 470 475 480
val Thr ser Leu Ile Trp Ser Leu Arg His Lys GIn Ile val Ala Thr
: 485 490 495
phe Gly Phe Gly Asp Thr Lys Asn Pro val Leu Ile Thr Leu Tyr Ser
500 505 510
Tyr Pro Lys Leu Ser Lys Leu Leu Glu val Arg Ser Pro Asn Pro Leu
515 520 525
Arg val Leu Ser Ala val Ile Ser Pro Ser Ser Met Ala Ile Cys val
530 - 535 540
Ala Thr Asn Asp Glu Thr Ile Arg Phe Tyr GluU Led Trp Asn Asp Lys
545 550 555 560
- Glu Glu Ile ITe Asn Glu Ile GIn Glu Ser Gly Ile Tyr Gly Ser Asn
565 570 575
ITe Ile Glu Tyr Met Glu Gly Ile Glu Thr Thr His Asn Lys Arg Ile
580 585 590
Arg

<210> 69

<211> 2727

<212> DNA

<213> Saccharomyces cerevisiae

<400> 69

caaaaaatgt atacaaactc ttaggattgg tcaagaaaag taaatgttgt actgctccaa 60

agatatigcy atgccgtgat aattcaaaag ggtcgaccca gtctatttca ctcgegegat 120

aatcgttegt tatccgaage tggccaattg atacaattaa ttgacatcag cagacagcaa 180
: page 76



atgcacttga
atcaaaacct
aagtctacca
caaacgtaat
atcacatacg
atcctttgct
acaataagct
taaataactt
taatatgget
tttatcacat
ctcatgcaag
rrtitatgaa
tccttttacy
ataaagctaa
aaacgataga
caaataccgc
aagattactt
acaataaagt
gcatagtgtc
cattaccaag
atgatttaat
ctaaagaacc
aaaagattga
ttgtcaagey
agatttgcaa
aattittggt
atctttacag
gtaccggaac
tattatcaaa
gaaatggaaa
tgctagttgt
caaaaactcc
gegtegattc
aaactgaagc
atgtatgaag
ctagaatgag
atattgtata
atgaaacagt
tgtcaaattt
tgcaataaac
actgaatgcec
atgtaatcca
atatgggagt

<210> 70
<211> 218
<212> PRT
<213> sacch

<400> 70
Mit Ala Pro
Ser Glu Ala

Pro Phe Sser
35
Thr Thr
50

val

LYS

Iie
65
Gln

Ser

Asp Thr

Giu Thr val

tatacgcagce
tcacatacat
cggcgaaagr
rccgtagttt
tatacccaac
tataattctt
atctatgtga
gtagtcggat
gactcaaaac
ttitacaata
atcaaacaaa
gattcaaaag
cgaccgaaaa
cgtgaactga
gccattcagg
cattactaac
gytgtcacaa
gacaaaaaca
taaaacctte
caatattgat
agaactagag
tgaaaatgaa
atcaaaatta
gataatgtct
aaacctaatt
atgtatttrg
gaagaaattg
acttgctatt
ttatatatag
cttgggygggg
tgaggggtga
ttgcattgec
taaagttggt
aataacagaa
taggtataat
gaatacgtca
tttacaaggg
cccttaatta
caaactgcgt
gcagcaaccy
ggcaggtiga
ctgaaatcat
ataatgatag

aromyces

Lys

Glu
20
val Asn

Ala Thr

tys Thr
Ala Leu

teu GIn

Lys
l.eu
ASDP
Lys
rhe
70

Pro

Leuy

ttaaagcaag
tggtagtraat
tgatttttta
tcccaattat
acctgttata
gttatcatcc
gctgcgtacy
cgtacaatgy
ctgctagata
gtggctagct
aaatggtaaa
attatgtect
agagaagcgt
ccaggctcta
caaaaggcetc
aattgtaccc
tataaaccat
acagcaacca
ggaaagatta
ccttctcagt
agagataaat
gatctcctaa
caaagtctac
gaagatacgc
gctacaataa
aacatttttc
gatttgagga
ttacttatca
gtaaataatc
aaggctcaaa
gaaccgcaat
ttcecegttygyg
gaggggattt
aatattgaaa
attttggcac
aaatggaaac
aaatcaattg
agctttagat
gtaattaccyg
gtgatggcga
aacaaattct
Ctaaagcacc
agaagtg

cerevisiae

Ser AsSn

Ile Glu

val
40
Leu

Ile

Ala
55
Gly Lys

Ser Asn

Arg Asn

Asp
ASp
Gin
Glu
Ile
Ile

ASD

11836_045_228_5L

ggtaaattat
atcgagcatc
tctgagytyce
tTtatttitt
tagtgaattg
atcttgeatc
gtgactccaa
cictatatag
gttatccaag
atcrtrrtca
gttttggact
cggcggctaa
tttaagagtt
tttgaaagat
agaaggttaa
cgggtattit
tttctgtaaa
aagcattaga
taatttactc
ttgatttiga
caatggccaa
caatcattga
aggatgattyg
tgctacaaaa
aggactcagt
gaaacctitt
catttgatgt
tgattgtttt
ttacactagt
aaacatactyg
tactgacaaa
ccaaaatagt
gctcgeatat
aacagcgaag
acaagtgact
ttaacatatc
cctgatatte
gcggacagaa
rattcggaaa
agttttacca
tgaaaattag
attaccattg

Arg Ala
10
Tyr Leu

Asn l.eu

ASTt Leu

Iie
75
Pro

Ile

Asp
90

Leu Ile

Ctgaaaaagqg
gctattagca
tgatcttcgg
aaattacacg
aattattcgg
tttatttaat
acaatctgtt
gtttggaccy
tgaatttgag
tgttaggctc
ttacattgct
attticcatt
gtttctaaca
atggcaccga
gtattttttt
atcagctgaa
tgatatagtt
aaatctecgtt
ttgtaatgaa
aactgtattg
agacgctcett
aaacgaagaa
ggatccagea
agaaatcacg
gtgcccgaaa
cttttgaata
gaaaagcaat
tttttcrtat
ttataagtgt
tgtgtttatg
cgttactgat
agtcgttgac
agttgtcagrt
taactgcatc
gttgagagct
acctcttett
agtatattgy
gtrrrrrtgt
ttacatggtt
tcaaacaata
tcatttattc
tctageetgt

ITe GIn Ala
Gln
30

LYS

val ser

His Asn

45

val Asn Glu

60

Tyr Ser Cys

Ser Gin Phe

Glu Leu Glu

pPage 77

attgaataca
gagtatctcy
acgcaatgceg
taccaggtag
aacatcaata
tatattttge
aatttccata
gtatgtaacc
teregratece
acccggtatt
tacagttgcet
aataatatta
aatattaata
aaaagaaatc
acatgctcat
caattaatag
cagaatitgc
aacgagaaac
caagatacag
caactgagaa
gactctgtaa
aacgagttga
aatgatgaga
aagagatcaa
aatatgaatg
tactaacgaa
tggttgttcc
tctttgetat
cacgaacgat
gggctgectt
ttgtaatatt
aaagagtacg
tcctgtgeta
ttaattgaaa
tacaatcatt
acaactattt
atctgaaggt
taaacttgca
tcagtaattt
acttataata
tattgtgcga
gaataaaaaa

Lys
15
Tyr

Gly
Lys

val Thr

Lys Arg

Asn Glu

Asp Phe
95

Arg Asp

240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2727



Ser Met
115

ASp

LYS

Glu
130
Ite

Asn
Lys Glu
145
Asn

Asp Glu

Lys Glu Ile

Ite Lys Asp
195
Asn

Ile Leu

210

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

71
3830
DNA
sacch

<400> 71

ggctgtctrt
ccgttatgea
atatcatttt
ctattcatct
aacaacaacc
ctcecttcatc
tgataaaaga
taacctactg
ccgaactgca
tgggttcaag
gtttcctatt
tcatttcttt
gtactttatt
aatttatact
aactitIttt
aaatgtatta
aagatctatt
atcaaatatg
ttgtatctca
ggaaaacagt
tccagettee
aatgaaaagt
cagcctteca
aactggaagt
tcagacaacy
aaatgatatt
taaagggagc
agcaaccgct
atttgtaaac
aatttttaaa
aatgcaagaa
agactatgct
tttgaagtta
aaataagaaa
ggaattacta
gcaattaatc
ggttaatgct
tagcatcact
ttttgaatgc
atcaaatacc

100
Ala Lys

Leu Leu

ser Lys

Asp
Thr

lLeu

Ala Leu
120
Ile Ile
135

Gln ser

150

va'l
165
LYys

Ile

Thr
180
Ser val

Ile Phe

aromyces

attgttcgtg
acatctttty
actaggtcaa
ctcecctgec
gcrtttgaat
cgacggaaac
catatitatt
cgtaaactac
gatcaattgy
aattccteag

ctttttgttc
agactrggaaqg
catggatttc
gaattaacat
trttttttct
taaaatttca
aaagatctat
gaagggactt
aatcatgaac
aaaatticga
aaaagcaacc
agtgacgatg
tctgcaggcet
cagagatcaa
tgctettett
ttattgcaga
tccaacatta
ataatgagcg
gaagacttgc
gaaattggtt
atgtatcaac
tctaaactta
gaaacaacaa
ataaaagagg
aaaaaataca
attgatcaaa
accaacttca
gaattgaata
aatgaattaa
aataagaatt

Lys
Arg
cys

Arg

Arg Ile

ser Lys

Pro Lys
200
Asn Leu

215

cerevisiae

atactttggt
tctaccatga
tgtctatggt
aatccaataa
tcccaaggtc
gttggtgaty
gttagtggtg
acgcaacctc
atggctcaga
atattactga
gectgrttgg
tatctaatta
grcatatrtt
gttctatcta
ctgtcattga
tttaaatagg
taaagcrttc
caacaatgac
aagataccga
agagaaagtg
ggagratagg
gcaacagtta
tgagtcgttc
aaaataatgt
ctrtcatcatc
ataacaatca
acaccgcatc
atatgcaaaa
atttcgatcc
ataaatacga
tagtgaagaa
aagaaaaaga
acaaggccta
ctttcaaaga
aatatactag
acgagttttt
agttctettt
cctctacgaa
aagaaatatg
tacaaaattc

Glu
Leu
Met
Ile
185
ASh

Phe

11836_045_228_sL

105
ASD

ser val

Asn Glu

Gln Asp
155
Ser Glu
170
Cys Lys

Met Asn

Phe

tggeeggega
tecattottge
acgataatga
acgaaaacgt
agccaaatcg
ataatcteccg
tagtttttgt
cteccegtgga
tattcggtta
atttraagag
gtaataccac
tgaacgcttc
cccagtrttt
atatttattt
cattrtttta
aaaaaacccy
tgctaccagt
agttacctcg
tacacataag
gatgaaagag
ttccatgaaa
taaaaatgat
gaatagtgtg
tgccatgtta
atcttcttat
ctttaggeat
gattatgagc
gcaatacgac
aaatggtgaa
tgatttcagt
gaattccagc
aacgcaacta
caaaactaaa
actagacaat
ggaaacctta
gaagaaaaat
atttaaagaa
aaaaagagag
tttgaaatac
gttcaaaaat

110

Thr Lys Glu

125
Glu Asn Glu
140
ASp

Trp Asp

Asp Thr teu
Ile
190

Leu

Asn lLeu

Phe
205

Glu

tgtctttaac
tgcttactat
ggaaaaacca
tctgcacgat
tattgatgaa
tgaagtcaat
aggtttcatc
ggatccatca
cttaagtgcc
aaagtcttgt
atttatttic
ctggttggit
catttacaaa
aacatatttt
atgtcacaaa
tgattactaa
atggataata
cgtagttctg
gacggcgaca
trittcaaac
agtaaccaga
tactctrtcta
aaagaattaa
gcacgttctt
aactctataa
aacaaagaaa
caatacaatg
tcgeaacaga
gtttcacacg
gatattecctg
gctagaagaa
aaaagtcaaa
tacaaggagdg
gagtcataca
gatagggtca
gtcaatgaac
aaatatgcaa
gccctaggad
aaaaaaaaca
gaaaggaaaa

page 78

Pra Glu

Leu Lys
Ala
160
Gin

Pro

Leu
175
Ala Thr

val Cys

crtatgggtyg
acggtggcag
gcagtagacc
gtgttcaatg
gaaatggctyg
tcaagaaatt
tcgtggtatg
ctgeetgrtc
cttttgtatc
gaaggtatca
tctgtgattg
ggaagcatag
agaaataaaa
tgacctcaca
aagaaaaatt
aggcatatta
ttttaaaggc
aagactctag
caagtggtct
titccaaatc
gcctegtttc
tcrgtggtaa
aattagattc
ctacaacatc
aaggaaatga
ttcctcaaagy
tcgatacgca
tgacatcacc
taataaaagc
trtrtcaatt
Caaagataac
atgacaaaat
Tctctctrgga
atcatgatga
atagagaaca
tacaaaatga
aattagcaga
aaaacttaac
tcgaaaatat
aagttttaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



tttgagaaat
atattcicta
tactatiatt
gaaccatgtg
atgtgtagag
tatagacgic
aaaatccaat
catcaagtga
tatatgaaaa
aactgaaaat
aaatctett
aggccagagc
gggttgccga
gttataggtt
aagaactgtc
actgtttcge
aaagttgaga
gagcaagtta
aaagttcaat
actgcataca
agtttcttga
aactccaatg
acattattga

ctgggcgatg

<210> 72
<2131> 609
<212> PRT
<213> sacch

<400> 72
Met Asp Ash
1
Thr

val Thr

Glu Gln Asp
35
ser Lys
50

Lys

ASn

Ser Ser

65
Ser

Asn Gln

Tyr Lys Asn

Gly Ser
115
Gin

Leu
Gly ser
130
Thr Thr
145

Asn

Ser

Ser Ile

His Phe Arg
Thr
195

ITe

Ile Asn

ala
210
Ser

Thr

Thr
225
val

Pro

Ser His

gagagaaatt
ctcettgtat
gaaactgaaa
tcttettctg
tttgaggaaa
atttacaagt
cagaactcca
acctcaacag
aatagaaaac
aaaaagaggc
atctgctgac
taaaatictc
agaaaccatt
cagatgcgat
aattggatcc
tacaagtict
tatacgataa
atgagctaat
ggaattccca
aggtgggcat
ttcaattggg
ctgaaatgea
aaaactcaga
atttggcatt

aromyces

tgttgaaaaa
ctaatattct
gcttaattaa
acgagectec
agttacttta
gctttattaa
gecactecegta
ctacacattc
gcgaaaactt
tctttaaatg
ctaacatcaa
tgatgtatca
aaaaaccatt
atttgttgca
tgtaacggca
tgccactcty
gggttggaaa
gaatatgaac
agatgggaac
gcttgatatt
tgtaaaggaa
gaaagtaata
attttctgaa
atcgttacca

cerevisiae

11836_045_228_sSL

ggaaatactg
gacatgttat
ggagctactc
agcggagtac
tttctatcaa
ttattacaag
taaacaaagc
ttttataatc
gtcatttttt
ttgacactct
aatcctcaga
gaggagagaa
agattagtgg
gattcagtct
aagaacttec
ctgaagttat
ttaattaaaa
attgattcga
tgcattatty
gtcgataatg
tgtttggtge
aatgtaatty
aaagatgtcg
caaaaatact

Ile
Ser
20

Thr
Ile
Pro
Ser
ASp
100
Arg
Arg
Glin
Lys
His
180
Ala
Met
Phe

val

Lei
5
Arg
AsSp
ser
Ala
Leu
85
Tyr
ser
Ser
Thr
Gly
165
Ash
Ser
Ser
val

Ile
245

Lys Ala Ser

Ser Ser Glu

Thr His Lys

40

Lys Arg Lys
55

Ser Lys
70

val

ser

Ser Met

Ser ser Ile
val
120

Asn

AsSn Ser

Asn
135
Cys

LYS

Thr
150
Asn

Ser

Glu Asn

Lys Giu Ile

Ile Ser
200
Gin

Met

Met
215
Glu

AsSp

Asn
230
Lys

ASD

Ala Tle

Met Glu
10

sSer

Ash
Asp ser
25

AsSp ASp

Trp LyS

Asn ser
75

Lys ser
Cys Asn
105
Lys Leu

val Met

Ser Ser
155
AsSp Leu
Pro ser
185
Glin AsSn
Lys
Leu

Phe

ttgattgaat
cggtrcttac
aacatgaata
tcgaaaagat
gaacttgtga
aaaagtaggc
taaagacaag
cttaatattc
ttttaggegt
actccaatat
ttaaaagtat
acttctataa
ataaaggcga
atcatactca
atgaaccaac
gtttygttgga
gtgcatctce
gtatcatrcat
gagttgertt
aagtgtattc
aggacttaac
atcgetgtgg
aactggattt
Ctaaactatc

Gly Thr Ser

Ile ser
30

cly

cys

Thr Ser

45

Glu Phe Phe

60

Ite Gly ser

Asp Asp Gly

ser Leu Pro
110
Leu Asp
125
Ala

Lys

Leu
140
Ser

Arg

Ser Sser

Leu Gln Asn

Gly ser
190
Asp Thr
205
ser Gln

Pro Asn

Gly Tyr

gtcatggttc
tgccaagtga
attcactttc
tagaattaaa
cgaagaaaat
aaactgacca
ttccgeactc
tatatataca
ttttataata
caactgtaaa
gtcctecact
gaagtataca
ctattacaca
atctgttita
taaatatgtt
tctaggatat
agggaacatt
tgcaagttityg
cattgatacc
caacctagag
atcaaattca
gtgcgtegtt
aaccaagtta

Thr
15
Asn

Met
His

ieu Glu

Lys Leu

Met Lys
80
Asn Ser
95
ser Ala

Ser Thr

Ser Sser

Ser Tyr
160
Asn Asn
175
ser Asn

Gin Ala

Gin Met

Glu
240
Tyr

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
32490
3300
3360
3420
3480
3540
3600
3660
3720
3780
3830



Asp Asp Phe
val
275

ser

GIn Leu

Ala
290
LYS

Tyr

AsSp Ile

305
Tyr

Lys Glu

Glu Leu Asp

Tyr Lys Tyr
355
ITe Ile
370

Asn

Leu
Gin Glu
385
LysS

Tyr Ala

Lys Lys Arg
Glu
435

Asn

Leu Lys
Thr
450
Leu

Asn

val
465
L.eu

ASp

Ile Glu

Leu Thr Cys

Glu Ser Leu

515

His Ser

val
530
Glu Leu
545

Glu

Lys

Leu val

Asn Tyr Tyr
Thr

595

Ser Ser

Lys

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

<400 73

atttcaaagce
gtagaatatt
tgatagtttt
gatgctttag
tcagaaagaa
accggectgt
acagtatgaa
tgacatcagc
aagatgaaaa

73
4754
DNA

Asp
..i_ys
Leu
Lys
Ser
325
Gliu
Arg
GlIn
Asn
Leu
405
Ala
Cys
Asn
Arg
His
485
Arg

Lys

val
Lys
565
Lys

Tyr

Ile
Asn
Lys
Leu
310
Ley
Ser
Giu
Asn
Ala
350
Ala
Leu
Leu
Leu
ASH
470
Gly
Phe
Glu
Asp
Glu
550
Lys
Ser

Lys

Pro
Ser
Glu
295
Glu
Glu
Tyr
Thr
Glu
375
Thr
Asp
Gly
LYS
Gln
455
Glu
Ser
Leu
lLeu
Glu
535
Phe
Ile
Arg

Gin

val
Ser
280
Lys
Thr
Asn
Asn
Leuy
360
Phe
Asn
Ser
Glu
Tyr
440
AsSn
Arg
Tyr
Leu
ey
520
Pro
Glu
Ile
Gin

Ser
600

Saccharomyces cerevisiae

11836_045_228_5SL

Phe
265
Ala
Glu
Thr
Lys
His
345
Asp
Leu
Phe
Ile
Asn
425
Lys
Ser
Asn
ser
Pro
505
Asn
Pro
Glu
Asp
Thr

585
Gin

GlIn
Arg
Thr
Asn
Lys
330
ASp
Arg
LYyS
Lys
Thr
410
fey
Lys
Phe
Leu
Leu
490
Ser
Met
Ala
Lys
val
570
Asp

Arg

L.ey
Arg
Gin
Lys
315
Ile
Glu
val
Lys
Phe
395
Glu
Thr
Asn
Lys
Leu

475
leu

Met
Thr
Leu
300
Ala
Lys
Glu
ASN
Asn
380
Ser
Leu
Phe
Ile
Asn
460
Lys
Leu
Thr

Asn

u Tyr

540
Leu
Tyr
Lys

val

Gln
LysS
285
Lys
Tyr
Glu
Leu
Arg
365
val
Leu
Asn
Glu
Glu
445
Glu
Lys
val
1Te
Ser
525
Ser
Tyr
Lys
Ser

Pro
605

Glu
270
Ile
Ser
LYS
Ala
Leu
350
Glu
Asn
phe
Thr
Cys

430
Asn

agtttgtgca
tttgtccttt
agcaatatta
ctcatctcat
aaaaaagctt
catttitagg
ttgcacgaaa
tgatttctca
tctagaagta

atttgtccag
agcaaaatct
gtcggygtcgy
ctcttctgct
cagaggcatg
gcataataaa
gagcagtcaa
tggagctgtt
tcaaatttce

cagttctgta
gagtatcctc
greretectt
gaaatttrtc
accctectecy
tttttgcecat
tgtaaattca
tctctgataa
tttaaaggga

tttgttcaag
gtgggagata
aaaagtattt
tttacttcgy
ggtaaaaaaa
ctagrrgceaa
Ccgaagtgact
cacgttgttt
tatataacag

Page 80

Met
Thr
G1n
Thr
Phe
335
Lys
Gln
Glu
Lys
ser
415
Asn
Iie
Lys
Ile
Asn
495
Glu

Ser

Tyr

Phe
575
Gin

ser

accgattcct
gctagagceca
tgaataacac
taaaatttrt
gcrtagggttr
ctataataat
gacagaatac
gaacatcgac
attctaaaac

60

120
180
240
300
360
420
480
540



tgacagaaat
tctgatacat
caggcctgtg
cataggtaac
geggcgatat
ggcgatagta
gcataaaaaa
aaaaaaggas
caatatagtt
gagaacgccc
aggaaaaaaa
attctcacct
ttcttcaaac
cactgattat
tctottteac
tttatcagat
tattaaaaaa
aagaaaggga
tattatctct
caaatgtaaa
ggatattcta
accteagtec
acctgttgaa
ggctgcaccc
acattcactc
ctctgtageg
ggatgacgaa
gaacaatttc
gttyggtagac
cttatttgaa
tagactaaag
agcrtcagta
cattgttcag
attgaatcag
cattataaag
aggtttaatc
aatcataagg
cagtatacaa
tgataatityg
aattgttatt
tttcgttgat
actagattcc
gctgaaaaat
aaatagtaat
ttttggaaga
cagtgataaa
ttgctacagt
tgattcgacc
gaccactatt
tgacagaaac
ttcttcagta
gggtactaat
Taaaggaatc
taacaactgt
taaaaaggaa
gtgaatttga
cccaaagatce
ctaacttttt
cagcttecygg
attgcottttc
accaaagcgrt
ctcgrgggag
ggtctagttc

atttcgagtyg
ttttgaagta
cacatgaatt
ctgtcataat
gtagcttgtt
gctaaagaaa
gtaatttgaa
gatacaggat
TCCCCTTtEC
aaccaaataa
tggacggaaa
tctocctattt
tcttetggea
ttaccacaac
gcaagtaata
aatataccac
tcetrtttga
gagaaaatta
tttggcacca
aaagatacta
atttctgatt
cgctttecte
agacaaacga
cccaaggaaa
ctggggcaca
ttatcagcta
accaaaataa
caggaagaat
aaattgatga
gacgcatttg
aatttagaag
ctcaaatgca
aatataaatt
gattttgtat
aacttttcaa
aatcctaaca
aggggattca
tctgrtctaa
gcaataatct
tataacagcc
cgaaataatt
atctcaaatc
actctatatc
atggaagcaa
agaaggccca
attgatgaac
ttcggtctaa
gataatgaac
catattgact
cttctcactg
cagccagetc
gaaaatgaaa
gatggcataa
ccecetecata
gcatccegec
agtggacgca
tctttcectgt
agtgaaatgg
agcagaaggt
attccetttc
aaagcatcgc
agcgtgggat
tgttgtggtc

aagaagaagc
ggagagtcat
aattaaaaaa
trtgaacaat
aatttacaca
ataccgagaa
aatattttaa
acagcggaaa
acaatttrtgg
tagagctaga
agttagccag
cctcctetac
atgaagacgg
accctcacag
gtaacctatc
ccaaggtcgc
atgcttcttg
tagagcttgc
cttcaaaggc
acaaagccgt
ttttgattca
cttattcacc
tatattctca
gaaaccaaat
gaagaattcc
atgattctat
cgttgeeget
tgcaggattg
tttccaaaga
taatagcaga
tatttacacc
ccttaaataa
ctgacgaaag
tcaatgagga
aagatgttgg
aagttgttga
ccttaaattc
ctacgataag
tacagattga
taaaagctit
atgtrictgga
tcaaatcaaa
ccgaaaatat
aaaaatccgt
atgaattgaa
tagtcgagge
gttttgatga
ttgataatag
ctccatttga
agggtgaaca
tgattcctaa
atgaaaatga
ccagacgcag
tggattatat
aaacgtrrtect
gttcttctta
cttgatcttg
atcttatctg
gggtcaatat
trctgtaage
gaactctegt
ccatagttta
ccagagtata

11836_045_

gttaaatatt
ttagaaggcg
tataaaggta
ttccctttt
tcatgtactt
tttcctcgaa
aactgtttta
caacttttaa
tagctcgaca
gaagcccagce
gttccaaaga
atttecgtic
taatctaatg
aacatcgtct
ccgagcaaat
tcecatttgyc
tacgttatgt
atgtggccac
agacgticgt
tcaatgcatt
taagattcct
actcttgect
agctccaagt
tccacaaaaa
gtccggagcea
ttctgctygtt
gttaaggtca
gagaatagac
tggtcagaga
agtggataac
tattgccaac
acaacattgc
cacaactgta
caatatcact
taatggtagg
agttgcaaat
aggagaatgt
ctcaattctt
ctttacgaaa
aaccattaaa
ctatggatcg
gagttcctcg
tcatgaacat
actatttcaa
gattaaggty
cagcrcctgy
agatgatgac
ttcaggatta
taatgaaaat
tagcaatata
tattagattt
tatgccagta
ttcattcteg
atagagtata
taactatata
gtctttcaag
ccatgaaaac
tgttactigg
tattatcttg
gattgctaga
cttctacaga
tttcgtcaaa
ggtagcaatc

228_5L

ggatctttcc
tattgctcaa
gtgattagac
ttcrttttrt
ttctgcatca
aagttgacga
acccatctag
atgatggaaa
caatatagtg
actctatctc
agtagtgcta
tcacccaaat
aatacacctt
ttgccaagac
gagcctccaa
tatccaatac
gacgagccta
ttaagtcacc
gcgetatttc
ccagaaaatg
gattctgagt
ccttttggtt
ctaaacccaa
aaatcaaact
aactctatct
tccaattcgg
tattttatic
ggggactatg
tatatacaat
gatgttgatg
ttgagaatga
gccgatttat
cagaaatgga
tccaccctge
tacgagacga
gtgcacgata
tctaggcaga
tccttaaaac
ttgaaggaag
ttrgegegtt
gtattacaca
acacaatttt
ttgggtattg
gattacagat
ggctatttga
acttttgttit
gatgacgaag
ctgtcggatg
gctaccgceaa
gaaaacttag
tcacttcatt
ttattactta
agtcttatag
cactaaattt
ttgttacata
ttcatagtaa
cattgactty
aacattagtg
tctaccataa
aagggcacgc
tcgecateey
agtacgatct
gtcaatcgga

Page 81

gcagttctac
tagtagaaag
gacacatgtc
ttttttgggt
aaatatgaaa
Caaaagaaag
catccgeget
ctcctacaga
gtaccttgtce
cattgtcaag
aaaagaaaag
ctagggrtcac
ctacggtitc
Ctaattccaa
gggccgaaaa
aaagaacctc
tttctaacag
aagaatgtct
cttttrtgtac
atgaactaaa
tatcaatcac
tatcctatac
arctcatatt
atacattttt
tagcagacac
taagagcaaa
aaattcrtrt
gattactaag
gcrggtgtit
ttttggaaac
ctacactcga
cagatcttta
tatctggtat
ctattcttcc
gracctttet
atgatactgt
gtactgttga
gagaaaaacc
aagacagttt
tgcagttttg
agatagattc
cacctatttg
ttgctgtatc
gctttacaag
acgttgacta
tagaaactct
aggataatga
ctgaatctac
atatggtgaa
aaactgtcgc
ctgaggagga
gtgatatgga
agagcggtaa
tatgcaataa
gcttgattcec
atagacatta
ccgetcacac
ttattcaagt
tcttgegtat
cttgttccaa
tccccataaa
ctctygcagaa
atggttacat

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
29440
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4260
4260
4320



aatgagcata
acagtacaat
gcggettrig
cattaaaggt
caatttttgt
ttaaaagect
gctttatgac
catttgaggt

<210> 74

<211> 917
<212> PRT
<213>

<400> 74
Met Met Giu
1
Gly Ser Sser
Glu
35
Trp

Ile Ile

Lys Lys
50
LYS LYS
65
ser

Arg

Pro Lys

Gly Asn Leu
Pro
115

Ala

Gin His
His
130
Giu

Phe

Ala
145

Tyr

Asn

Pro Ile

Cys Thr ifeu
Glu
195

Phe

Ile Tle

Ile ser

210
Phe Cys Thr
225
Pro

Giu Asn

His Lys Ile

Pro Pro Tyr
275
Glu Arg
290

Ile

val

Leu
305
Lys

l.eu

Ser Asn

Pro Ser Gly

Ala Asn Asp
355
Glu Thr

370

ASp

ctccaaaact
aaaacctgat
atataaaggt
ttgctcatet
ttectettet
cteegtatct
ccactcttca
ttct

tccttageaa
atcaaaacga
cccttttgaa
gCanCCCBt
ccatttagca
tcectttget
gcaactgttg

11836..045..228_5L

aacctgtggt
cgtagractt
ttaacggcct
gttctacgat
tcaaaagacc
tgttttteca
ctgatgtagc

Thr
Thr
20

Leu
Thr
Phe
ser
Met
100
His
ser
Leu
Gln
Cys
180
Leu
Gly
Lys
AsSp
Pro
260
Ser
Gin
Ala
Tyr
Ala
340
Ser

LyS

Saccharomyces

Pro
5

Gln
Glu
Glu
Ser
Arg
85

Asn
Arg
AShH
Ser
Arg
165
Asp
Ala
Thr
Cys
Glu
245
ASp
Pro
Thr
Ala
Thr
325
Asn
Ile

ile

cerevisiae

Thr Asp Asn

Tyr Ser Gly

Pro Sser
40
Ala

Lys

Leu
35
ser

Lys

Pro
70
val

Pro

Thr Ser

Thr Pro Ser

Thr ser
120

[Leu

Ser

ser Asn

135
Asp Asn Ile
150
Thr

Ser Ile

Giu Pro ITe
His
200
Lys

Cys Gly

Thr ser
215
LYS LysS
230
Leu

Asp

Lys Asp

Ser Glu Leu

Leu Leu Pro

280

Ile Tyr Ser
295

Pro Pro
310

Phe

LYS

Leu His

Ser Ile Leu
val
360

Pro

Ser Ala

Thr Leu

375

val
10
Leu

Ile Ser
Thr
25
Thr

Ser

Leu Ser

Arg Phe Gln

Ile Ser
75

Ser

Ser

Ser Ashn

Thr val
105

Leu

Ser

Pro Arg

Ser Arg Ala

Pro Pro Lys

155

Lys Lys Ser
170

ser Asn
185

Leu

Arg
Ser

Ala Asp val

Thr Asn Lys

235

Ile Leu Ile

250

Sar Ile Thr

265
Pro

Phe Gly

Gin Ala Pro

Glu Asn
315

Leu

Arg

Leu
336
Asp

Ser

Ala Thr

345

Ser Asn ser

l.eu Leu Arg

tgatctatga
cgagaaaaca
acttaatgat
ccagcgeaat
tgcatttgaa
ataggatatc
aagcagceitc

Pro Phe His

Thr Pro
30

Ser

Arg

Leu
45
Ser

Pro

Arg ser

60

ser Thr Phe

Ser Gly Asn

Thr Asp Tyr

110

Pro Asn Ser
125

Asn Glu
140

val

pro

Ala Pro

Phe Leu Asn
Gly
190

Cys

Arg LVsS

Gln Glu

205

Arg Ala Leu

220

Ala val G1n

ser Asp Phe

Pro Gin Ser

270
Tyr

Leu Ser

285
Ser Leu Asn
300
Gln

Ile Pro

Gly His Arg
Ala
350

Ala

ser val

val Arg

365
Tyr

ser Phe

380

Page 82

aagcagtgga
gaatgcttgt
attccatttg
gtattctcac
cgccttattt
atttgtttca
aagaggagtc

Ash Phe
15
Asn GIn

Arg Gly

Ala Lys
Phe
80
Asp

ser

Glu
95
Leu Pro

Asn Leu

Pro Arg

Phe Gly
160
Ala ser
175
Glu Lys

Leu Ile

Phe Pro

Ite
240
ile

Cys

L.ey
255
Arg Phe

Thr Pro

Pro Asn

Gin Lys
320
Arg 1le
335

Leu Ser

LySs ASp

Ile Gin

4380
44490
4500
4560
4620
4680
4740
4754



Ile
385
Gly
ASD
Phe
Leu
Thr
465
Ala
Ser

val

Thr
545
val
Sar
Leu
AsSn
ASp
625
Phe
Asp
Asn
Lys
Ala
705
Asp
LysS
Glu
Tyr
Ash
785
Leu
ASp
Thr
Ser
Glu

865
Leu

Leu
ASp
Gly
val
Lys
450
Leu
Asp
Thr
Phe
Lys
530
Phe
His
Gly
Thr
L.eu
610
Ser
Ala
Tyr
Leu
Asn
690
val
Tyr
Ile
Leu
Ser
770
ASh
Ser
Asn
Glu
val
850
Glu

Leu

Leu
Tyr
Gln
Ile
435
Asn
Glu
Leu
Thr
Asn
515
Asn
Leu
Asp
Glu
Thr
595
Ala
Ley
Arg
Gly
Lys
675
Thr
Ser
Arg
Lys
val
755
Phe
Asp
Asp
Glu
Gly
835
Gln
Glu

Leu

Asn
Gly
Arg
420
Ala
Ley
Ala
Ser
val
500
Giu
Phe
Gly
Asn
Cys
580
Ile
Ile
Ile
Leu
ser
660
Ser
Leu
Asn
Cys
val
740
Glu
Gly
Asp
Ala
Asnh
320
Glu
Pro

Gly

Ser

Asn
Leu
405
Tyr
Glu
Glu
Ser
Asp
485
Gln
Asp
Ser
Leu
Asp
565
Ser
ser
Ile
val
Glin
645
val
Lys
Tyr
Ser
Phe
725
Gly
Ala
Leu
Ser
Glu

805
Ala

Ala
Thr

ASp

Phe
380
Leu
Ile
val
val
va'l
470
Leu
Lys
Asn
Lys
Ite
550
Thr
ATG
Ser
Leu
Ile
630
Phe
f.ew
Ser
Pro
Asn
710
Thr
Tyr
Ser
Ser
Thr
790
Ser
Thr
Ser
Leu
ASH

870
Met

Gln
Arg
Gln
Asp
Phe
455
Leuy
Tyr
Tre
Ile
ASp
535
AsSn
val
Gin
Ile
Gln
615
Tyr
Cys
His
Ser
Glu
695
Met
Ser
ey
Ser
Phe
775
ASD
Thr
Ala
Asn
Ile
855
Glu

ASp

Glu
Leu
Cys
ASN
440
Thr
Lys
Ile
Ile
Thr
520
val
Pro
Ile
Ser
Leu
600
Tle
Asn

Phe

ser
680
Asn
Glu
Phe
Ash
Trp
760
Asp
ASh
Thr
ASNH
Ile
840
Pro
Asn

Lys

11836_045_228_5L

Glu
val
Trp
425
AsSp
Pro
Cys
val
Ser
505
Ser
Gly
Asn
ITe
Thr
585
Ser
Asp
Ser
val
Ile
665
Thr
Ile
Ala
Gly
val
745
Thr
Glu
Glu
Thr
Met
825
Glu
ASn
Glu

Gly

Leu
Asp
410
Cys
val
Tle
The
Gln
490
Gly
Thr
Ash
LYS
Ar

570
val
Leu
Phe
Leu
Asp
650
Asp
Glin
His
Lys
Arg
730
Asp
Phe
AsSp
Leu
Ile
810
val
ASh
Iie
Asn

Ile

Gln
395
Lys
Phe
ASp
Ala
Leu
475
Asn
Ile
Leu
Gly

val
555

g Arg

ASD
Lys
Thr
Lys
635
Arg
Ser
Phe
Glu
Lys
715
Arg
Tyr
val
Asp
AsD
795
His
Asn
Leu
Arg
Glu

875
Asp

ASp
Ley
Leu
val
Asn
460
ASh
Ile
fey
Pro
Arg
540
val
Gly
ser
Arg
LyS
620
Ala
ASN
i.eu
Ser
His
700
Ser
Arg
Ser
Leu
ASp
780
Asn
Ile
Asp
Glu
pPhe
860
Asn

Gly

Page 83

Trp
Met
Phe
Leuy
445
Leu
Lys
Asn
Asn
ile
525
Tyr
Glu
Phe
Ile
Glu
605
Leu
Leu
Ash
ASD
Pro
685
Leu
val
Pro
Asp
Glu
765
Asp
ser
ASD
Arg
Thr
845
Ser
ASp

Ile

Arg
Ile
Glu
430
Glu
Arg
GIn
Ser
Gin
510
Leu
Glu
val
Thr
Gin
590
Lys
Lys
Thr
Tyr
Ser
670
Ile
Gly
Leu
AsN
LYS
750
Thr
ASp
Ser
Ser
Asnh
830
val
Leu
Met

Thr

Ile
Ser
415
ASD
Thr

Met

Asp
495
Asp
Pro
Thr
Ala
Leu
575
Ser
Pro
Glu
Ile
val
655
Ile
Trp
Ile
Phe
Glu
735
Ile
Leu
Glu
Gly
Pro
815
Leu
Ala
His
Pro

Arg

Asp
400
Lys
Ala
Arg
Thr
Cys
480
Glu

Phe

Ser
Asn
560
Asn
val
Asp
Glu
Lys
640
Leu
Ser
ey
va'l
Gin
720
Leu
Asp
Cys
Glu
Leu
800
Phe
Leu
Ser
Ser
val

380
Arg



885

11836,.045_228_5I.

890

895

ser ser Phe Ser Ser Leu Ile Glu Ser Gly Asn Asn Asn gyg Pro Leu
1

His Met Asp Tyr Ile
915

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

75
3272
DNA

<400> 75

acagaaatat
ttcctatgga
tgcagttaaa
aatatgtcat
ttaccattag
tgtcaattat
cgaagattca
ctgtgcaaat
cgtcagatge
aaaagacaca
trgtageect
ttgttitcaa
aacttittig
Ctcaaaatct
adagcacatt
attggaagga
tactcaaaaa
ctcgataacg
tarctctgea
acagcitcat
gatggccaac
gttgaaaggc
tttgagtgca
gaacgctatt
tttggragca
cagagtagcg
tgaatitaca
ggatataccg
attagctatt
atcagacggg
cgttaacgat
aggaagtgac
tttttctett
catggagtac
agacaaccaa
ctatacagac
agaaggtcat
tacaggttca
tggaaatact
cccatcecat
gtcctttaat
ttcctttttc
ttcttttcaa
atcatctatyg
atgagceccettc
tttagtggaa
tggtagtigt
ctgtactgea
aagcgcaagg
agacactact

ttgaaatata
aaccgttttt
actaattaca
ccgctgagag
cgagcagaag
tgagattgag
atagcttcaa
tcteggegty
aaatttttac
tgtgttacgce
gttaggttta
ctgacacttg
gaagtccatc
Cttatcactt
ttattcataa
aagagggaag
actgtacagc
tattctaata
gtggaggatg
gctcaaatas
aaagtractt
cataataata
agtcaagatg
ccattagatt
agcgcagoat
caaaacgttg
gataacgcac
aaagcaaaga
cctgaagage
tatacttaca
agtgatatta
aatggrgcga
trtcgaggtt
aataccgcge
ggcgtrgttt
attggttgtyg
ggtggcagag
tgggactcaa
gtgagcagta
atttacatag
aaagraagtc
tctttggata
tcgttttgga
ttttcaggca
actggcetegt
tttttgttcg
gttataaaca
ggatcattca
cttitaatcc
ttccacggga

saccharomyces cerevisiae

tttcetcaaa
tcaaggataa
actctgttat
agatgtacta
aacagcttac
atgggtatgt
ccgtecctge
tactacctct
acgcgttgaa
aggaaaaagt
cccaacagtt
cctgtttcat
cttcacatga
ttctaattgt
tctectttgt
aaaatacgat
tcaatcaggt
atgtcaccca
aaattcaaaa
ataaagcaaa
cgttgaccaa
aaatctcaga
gctttatget
ctcaatgggt
taaacaataa
cgtcaatttt
atatattgac
gggtgagaga
caaactcaga
tatgggatag
atgcacttcg
taaatatgta
atgaagaacg
aatcgccaca
ctttagattt
ttgtygtggga
tcactggtygt
ccatgaaaat
attatcaaty
aataacaaca
aaaacattca
aacgaaacaa
aacagtatta
ttgtttaatt
ccttatgtat
gtaatttcaa
taaaaaactg
atatcatctg
agggcaaatc
gatcaaaata

905

gagtacacta
accccgecat
ftactgacac
tttataatia
ttgtcgatgt
atgatcggat
ggggggtact
tttgggacca
aaatgtttca
ttgtgaggct
gtttitctogt
attagttgta
cttgaatccec
tttcttcecce
gccagaactc
attgctagtt
acacattacg
acagtatata
taaaatagag
acacaagata
aaataagatc
ttttcggtog
tatatgggac
tcttrtectyge
ctgtaccatt
caaaggacat
agcaagtggg
atattctgac
aaattctteg
cagatctccg
ttttttcaaa
tgatttaagg
taccectace
aactttaaaa
tagtgcatct
tgtattaaaa
gcgetegagt
atggtctcca
gatgctatta
gtaacattag
acaatgaaaa
aaacgaacaa
ttcactgact
tcatgatgge
tgcgtetgac
aaatgcctrga
ctcecticty
aaccacgtcc
ggctatacga
ttragatagt

gatccattca
atgttctttg
ctgcgtraaa
cttaagagcyg
tcttotetyg
trtgatatca
taccttttgt
caacccttty
ggaagagata
ttttgectta
gtgtcgaaaa
acttaaactt
ttcaatatcg
tttttgtagt
aaggtcaata
cattaagtca
atggcagcac
caaccacaaa
gccgccagac
caagatgcaa
aacttaaagc
agtcgagatt
agtgcttcag
gctatttcgc
tatagagttt
acttgctata
gatatgacat
catttaggtg
aacacattcg
tccgetgtac
gacgggatgt
tcggactgtt
cctacttata
tcaacaagct
ggaagattga
ggagagattg
ccagatgggt
ggttatcaat
tataaatata
ttctgtggaa
ticaaagcat
aagtgtcatg
tatttgacca
tgtcectact
ccaaaatttg
attttcatta
ggatgatttt
gtcatcatat
agagacattt
tcactattga
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tattttagge
cgaagtcttt
atttratcac
actacttcat
ctaaatgaaa
gccgatgaga
aaccagtacc
tacgracttt
ctgcgtaaaa
acagattgac
tittitcaga
tcaaacataa
aaacagtatc
aactcgctgt
gygccagaatt
aggaagaaaa
atcagatgga
gtctacagga
aagagagtaa
gcttaticca
caaatatcgt
caaaacgtat
gtttaaaaca
catcgagtac
Ccgaaagaaaa
tttctgacat
gtgccttgtyg
atgrtttgge
ctagctgtygy
aaagctitta
cgattgttgc
ctattgctac
tggcagcetaa
caagctatct
tgtactcatg
ttggaaaatt
tagctgtatyg
agcttcgaat
catacctaca
gcgcaaaaac
Tgtcatttge
cactcaaaaa
acttgctaga
ttagettgtt
tcetticttyg
acaaatcatc
caattgctct
cctcatctat
cticciccgg
gatgtgagaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
14490
1500
1560
1620
1680
1740
1300
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



i
Gin G1n

Asp Glu
ieu His
50
tLeu Phe
65
Asn Leu
Asp Phe
Asp Gly
Ala 1le
Ser Ser
145
Tyr Arg
Phe Lys
Ala His
Ile Pro
val Leu
225
Asn Thr
ser Arg
ITe Asn
Ser Asp
Ile Ala
305
Pro Thr
Gln Thr
val ser
Thr Asp
Gly Lys

385
Pro Asp

Tyr
Ile
35

Ala
Gln
LysS
Arg
Phe
115
Pro
Thr
val
Gly
1le
195
Lvs
Ala
Phe
ser
Ala
275
Asn
Thr
Tyr
Leu
Leu
355
Ile
Ley

Gly

e
20

GIn
Gln
Met
Bro
Trp
100
MetT
Leu
Leu
Ser
His
180
Ley
Ala
l.eu
Ala
Pro
260
Leu
Gly
Phe
Met
Lys
340
ASD
Gly
Giu

Leu

Gln
5

G1In
Asn
Ile
Ala
Asn
85

Ser
Leu
Asp
val
Lys
165
Thr
Thr
Lys
Ala
ser
245
Ser
Arg
Ala
Ser
Ala
325
Ser
Phe
Cys
Gly

Ala

cerevisiae

Met
Pro
Lys
Asn
Ash
70

Iie
Arg

Ile

230
Cys

Ala
Phe
Ile
Leu
310
Ala
Thr
Ser
val
His
390
val

Asp
Gin
Ile
Lys
55

Lys
val
Asp
Trp
GIn
135
Ser
Ash
Tyr
Ser
val
215
Pro
Gly
val
Phe
Asn
295
Phe
Asn
Ser
Ala
val
375
Gly

Cys

Ser
Ser
Glu
40

Ala
val
Leuy
Ser
Asp
120
Trp
Ala
Arg
Ile
Gly
200
Arg
Glu
Ser
Gln
Lys
280
Met
Arg
Met
Ser
Ser
360
Trp
Gly

Thr

11836_045_228_5t.

ttcatgaggce acatcaacgy tatagtcaac tgcatatgea tcatcttcaa acgttaagtc 3060
atgttcaatrg ctaaactttc cagcgttacc tataaaaaag
ctctccccaa ccggtttcct tgataaaaaa tggcagegag
tttgaagcta gagtgcaaat ggtagatgca tttagagagg
tcctgtigea tetaacatga ggagttccat ct

<210> 76

«211> 423
<212> PRT
<213> Saccharomyces

<400> 76
Met Ala Ala His

Ite
l.ey
25

Ala
Lys
Thr
Lys
Lys
105
Ser
val
Gly
val
Ser
185
Asp
Glu
Glu
ASp
Ser
265
AsSp
Tyr
Gly
Glu
Ser
345
Gly
Asp

Arg

G1y,

The
10

Gin
ala
His
ser
Gly
90

Arg
Ala
Leu
Leuy
Ala
170
Asp
Met
Tyr
Pro
Gly
250
Phe
Gly
ASp
Tyr
Tyr
330
Tyr
Arg
val
va'l

Ser

Tyr
ASD
Arg
Lys
Leu
75

His
Iie
Ser
Ser
Asn
155
GlIn
Ile
Thr
Ser
Asnh
235
Tyr
Tyr
Met
Leu
Glu
315
Asn
Leu
Leu
Ley
Thr

395
Trp

cattctattt ttaagttaaa 3120

ttcagtcgtc ttttgggetg 3180

atggtaggct ccacttcctt 3%48
327

Ser Asn Asn val Thr

Ite Sser %éa val Glu
Gln Glu ser Lys Gln
45
Ite GIn asp Ala ser
60
Thr Lys Asn Lys Ile
80
Asn Asn Lys Ile Ser
95
Leu Ser Ala Ser Gln
110
Gly Leu Lys Gin Asn
125
Cys Ala Ile Ser Pro
140
Asn Asn Cys Thr Ile
160
Asn val Ala ser Ile
175
Glu Phe Thr Asp Ash
190
Cys Ala Leu Trp Asp
205
Asp His Leu Gly Asp
220
Ser Glu Asn Ser Ser
240
Thr Tyr Ile Trp Asp
255
val Aspn Asp Ser Asp
270
ser Ile val Ala Gly
285
Arg Ser Asp Cys Ser
300
Glu Arg Thr Pro Thr
320
Thr Ala Gln Ser Pro
335
Asp Asnh GlIn Gly val
350
Met Tyr Ser Cys Tyr
365
tys Gly Glu Ile val
380
Gly val Arg ser ser
400
Asp Ser Thr Met Lys

Page 85



405

Ile Trp Ser Pro Gly Tyr Glin
420

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

<400> 77

atattatata
aaaatvtcctt
cgacagggac
gtaaggtcga
aaccggcaat
ccttacggta
gatgttccat
cgctgttacc
atcaaccceg
aatgaatgtt
agtgaaatat
cagccatcgt
tcgtactage
cttgetttat
atgagtygaat
gttrtgatgca
aggatagtag
tccacgeita
aaaacaattg
ccgtgaaaga
aaaagattat
agagggtttg
tacgcttatg
tatcctetet
aaaattaatt
ttcgatgcag
atgttaacca
ttctttaatg
taatacagag
acctgttcca
gcataccacc
agaacacttt
atagagacat
agatattcaa
accattttat
tcaacgtcett
tttccttotyg
tgcagtaatt
trttctctaa

78
110
PRT

77
2333
BNA

<210>
<211>
«<212>
<213>

<400> 78

tatatatagyg
gratttgtta
aggtrtagty
tgcacccaat
cccatataca
gtatcccata
agtgtgatct
taataacttc
tagggcgcga
gataactttc
tcgttaatge
acaattrttgg
ttctetteeg
ggtcaaaatt
gtctcecctygt
atatttaaca
caatcgcaaa
caacaacctc
aagttaaaaa
attactgctt
acattaccag
aaaaatgetc
taatgatagt
caccctatct
cagcggtaat
atagtttgat
atgcccaccc
ccttttecaa
tctecacttag
aacaataacg
acaattctge
cttggctcaa
aagtaacgaa
tagcgecttt
acgaatttte
ggtttcggta
ttagtccaga
gttctggatt
ccaaatcctt

Saccharomyces cerevisiae

gtcgtatata
taatagtagt
aacctggaag
gccatttcga
ctaccgaata
aggccaccgg
gatgttcctt
atgtgatctg
cacgtctaaa
ctttacaaaa
taatatgctc
aacgagtata
gcttgatgac
tacgtacget
tacccggttt
aggagaacag
cgttcrcaat
aggaacagca
gaatcaacga
caaatgcatg
aactatgggg
aaaaaaatag
aatagaatcc
tetttettct
cttatcttia
caagtcattt
ttttaggtat
gagctcggtce
cctaccaaaa
ggctttttca
atcaagcgyg
gttcttggaa
gtccgtttca
atcatttccg
accaagacga
caccaaaaca
gtctecactt
aaattgagta
caacattgtt

Saccharomyces cerevisiae

11836_045_

410

tatcgtgegt
aactgccgag
gcatgcectcet
gcccaccatc
ctaagccaga
ctgtagtcaa
tctctcaaac
ctceececttc
atattaacct
aaaaaactaa
agtagtgatc
aagagagaaa
agtcttaata
tttcattata
tcatgttgat
aaatgttttyg
aattctaaga
acagcaacag
acttaacaat
tcttacaata
ctaccccgta
Ccaaatgtca
aaaaaaaaaa
tctaattttg
ttgttagact
tgtttattac
agttcgctaa
ttggtttgtt
caagcgtaat
aattggccea
aatttatctg
grtgtcttga
tactccagat
titatctgca
tctcttaatg
tagaaaagca
ttcatgtaaa
tacgctttygy
ttatctactg

met Thr Ser val GIn Asn Ser Pro Arg Leu Glin

1

5

10

Gln GIn GIn GIn Gln GIn Leu Ser Leu Lys Ile

25

Lys Arg ITe Asn Glu Leu Asn Asn Lys Leu Arg
35 40

228_5L

cttcttectt
cccacccaaa
ratgacacca
tctattcata
tactagagat
aagactcaat
ttcgtttctg
tcgttaaata
ctgaatactt
tagagtatat
cragattacc
ttaaaaacga
tcatctgcaa
taatatgatt
ttttgtttca
tgacagcacc
atgacatcag
caacagcttt
aaactgagga
ataaactata
gcaggatcaa
aactcaaata
aaaatataca
gcteeattea
tcgcagaaat
gtcccagttc
gttcaacgct
tcttgetacg
tgaatggtgt
tttcgaaata
taagagcetac
tagctatcaa
catcattcaa
ataaagtggc
tattataaac
Tttccatcaa
Tittcattic
tattcataat
ctttgtataa

415

ctctaagggt
gctgtcaaaa
gcaccaagta
tgtagcaagt
ggaatggagc
gtatatgcty
tcrtgtetec
ccaccrtttc
attgggtcaa
geattteggt
agttttactg
caagaaatat
ctcttgaaat
tgtcaatgtg
ggctctaaat
tgtcaatttt
ttcaaaactc
cettaaagat
aagaactcag
cctcgaatac
atcattttat
gtgrttgttyg
tgctttttca
tatcttattc
ttcatttage
gcgagaaatg
cctcaaagca
tagagcctca
aatacatagqg
aarctcgetg
cacttcttta
tttcttigea
caaattttcc
tttcatgatt
aacttgcgea
gaagaaatag
attttctagt
tgtcaaaagc
ttt

GIn Pro GIn Glu Gin

Lys GIn Leu Lys Leu

30

Lys Giu Leu Ser Arg

45

Page 86

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2333



Glu Arg rle thr Ala
50

Ser Asn Thr Lys Asp

65

Ala Gly Ser Asn His

Ser Gln Met Ser Asn

<210> 79
<2311> 4067
<Z21272> DNA

<213> saccharomyces

<400> 79

cctctgatge
ctccattgga
ccctaacaaa
gagtttatca
agaatagcaa
cttacttaca
taaagctaaa
ccctgaagaa
agttttcgtg
tecttttegga
gaaaaagtga
tatcaaaact
gacaccataa
ttttacaatt
aataggaaaa
ctagagtgga
ggaaccgctt
tagtagaaca
agctactecy
agccacageg
tggacaaggc
tattgtcaaa
aaaatttgaa
tttagaacaa
ccaaaaaaag
tgcgttggaa
taatgagccc
gttacttcaa
tccaaaatta
gcttttagge
tittattcct
agaaacgect
tctecgactat
ccetccacag
tgaaagggat
ggcacccact
tttttatica
catgaagtat
aaatgcaaaa
cttccageaa
tcccatgyggg
tccaccagaa
tttgeccect
ttatagatcg
gtggaacact
tcctectagce
aatgaagtct

85
100

gcaattcatg
cgtagaaaac
gcggaacaag
caaccatcac
gcaagttctt
tctgaaaatt
gacatttgtt
cttcgttcag
tgtataaata
gagctcgttt
aacagataaa
aatacaaaac
atcgaagtac
agattacttc
gataacaggt
tattgatatt
tctttattty
gaggaaatct
ggcgaagttg
ccggtaaatt
tttgtctett
tgttgtcttt
gagggtattt
ccaaagtccg
cagaaagtat
agagatttaa
gccttatctt
catttagatt
gaaagcgaga
gttggcctca
cagaaattga
catgacttac
tttecctgtat
gctittacge
tctatgoocy
ttcccagtygce
tctaacaata
gacgaaccag
tctcacaact
tcttacccaa
ggggatcctc
ggatgtgata
caagctatgc
acaccaggrt
gctgtticac
acatttiatt
tcacaaggaa

Ser Asn Ala Cys lLeu

55

Tyr Thr Leu Pro Glu

70

Phe Ile Glu Gly Leu
90

Ser Asn Ser val Cys
105

cerevisiae

gaattgtact
tctttattac
ttccagrtcc
aactcecgtta
ttaggtttaa
gcaagttaca
gaaaacgaat
taatcacttt
tatgaacict
caaaatgaaa
aattgtttta
agcctaaaaa
tcgtacgeta
tttttagttg
aagcactgaa
tctcaaacaa
aattgtcttg
taaaagttca
aagaatcgct
ggcaagaaaa
gtgrattttg
acagaatgca
tttcagattt
aatrtttgtc
trttttggtt
aaagagaaag
tttcatatga
ctagaagacc
attttaagga
tggatgacga
ttatagaacc
ccaagaatac
ctgttgaata
cagctgeecc
ttaattctct
caccatcatc
acaaggaaaa
ttatggattt
ctggccagea
acggaatggt
tactcgatca
acaatatgct
aaccagctcc
ccgcgatgtt
cttatagttc
ctcaaaatat
atgttccaac

11836,_045_228_5L
Ile Ile Asn Tyr Thr

Thr

Leu
75
Lys

Cys

cttgccagaa
agaagttgtc
gccatcgaga
atcaagagca
aagatatgtt
ttctttgtat
gtaaagaatt
caagctgtag
agagtgttge
caaacgccgt
aaagaaacga
agattgaaca
gttttetege
acttttttga
gacrtgtttt
gactcgtcga
ttcaccaagg
agctaataat
aaggttaatc
ccaaattata
gaacaatcta
aaagttitggg
aagaaatctc
gtttctattc
cagtgtagca
tttgaatcag
ttcctecatet
atctagtaca
taatgagtiy
tgcgecagaa
caatactcic
cgctaaggge
ccctacggag
ttceatgect
tcttaataga
atcgaggcaa
attggtatct
tgatgaatct
aactaaacaa
tccaggatac
agcettttat
gtatccacaa
aacctatgtt
cccatacatg
gagagcacca
aaatcaatac
aggtaataaa

60

Trp Gly Tyr Pro val

80

Asn Ala Gln Lys Asn
95

Thr Leu Met
110

attaagtgat
tgcaaagagt
aatcgtcaag
ggtcttgaac
gaaaagcgac
aacgaacgtt
ggtccagttt
tatgtaaacy
ataatttgaa
tgtccgttet
atttgcaaca
actcttcgeg
acatagtacc
gacgttcgty
ataagtgtcc
agaaaacaca
atgaaagtcc
gaaaacgatg
ggcgatctaa
aggcgatact
tactatatta
agagaagtag
aaatgtggta
agaaatatgt
catgataagt
ccttcaacga
gataagcctc
acaaaatcag
gtaacagtaa
tcceectctce
gaattgaatg
agagacgaag
gaaaatgcgt
atttcctatg
taccectate
cattttatga
cctagcgacc
cggccaaatg
caccaattat
tacccaaaaa
ggcgceggacg
actgcaactt
gggagaccat
caaagttcaa
tctacaactyg
ccacggcgaa
caatctgtgg

Page 87

tcgatagtca
ttgaagatat
agcatgcaag
gttttgttcg
gggcaaccca
aaggaaccca
gcacaagaca
atatagatga
acacagcatt
cgtctcaata
tcttaagata
gtcaggtctc
actacgttcc
ccattcataa
caagcgagac
cttttatagc
aaataaccaa
aagtcagtaa
aattctittt
atctgaatag
caggtactga
ttCaaaagaa
tagatgcaac
gtctgaaaac
tgttigcgga
Cctaagcccgt
tctacgatca
ataattcgcc
ctaatcagcec
aaattaatga
gtctcacaga
aagattttcc
ttgatcegtt
ataacgtgaa
agttatcagt
caaatcggga
ctaccageta
aaaactgtac
attctaacaa
tgccgtataa
attttttctt
catggaatgt
acacaccgaa
attccatgea
ctaaaaacta

gaactgtggg
gcaagtctgce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2730
2760
2820



aaaaatttca
cttggaaacyg
caaagaaatt
tggagctcat
aacctgatat
ttaatattaa
aatctitatac
tctattaacy
tttatatatg
acatgacctc
gataccaacy
ccaccagaaa
aaagttgtaa
caagaaagca
caaaggaaaa
gaaatcaaca
atcataacat
taataaaatc
aatcgcagca
cgyagattit
atattgttac

<210> 80
<211> 688
<212> PRT
<213> sacch

<400> 80
Mit Lys val
Gln Ala Asn
Gtu
35
Pro

val Glu

Ala
50
Asn

Thr

Leu Ser

65

Tyr Tyr Ile

Gln Lys Phe

Ile Phe Ser
115
Gln Pro
130

Lys

Glu

Leu Thr

145

His Asp Lys

Ser Leu Asn

Ser Phe ser
195
Gln His
210

ser

Leu

Asn
225
val

Pro

Thr val

Asp Ala Pro

Leu Ile Ile

aagcctcetac
aaagccaggce
tcgatgecta
tcacttgagg
adtataattt
acaatactca
aagactagag
ttagaaaata
tgatttatct
caaaactaca
tagtattgcc
aagcgagatt
tcaaaaaaga
gaagcaaaaa
agcaaggaat
tttagaccaa
caatgtgaga
tcgacttatg
agtacgtcag
aaaattgcac
acaaattcaa

aromyces

Gln Tle
5
Asn Glu
20
Ser Leu

val Asn

Gly Gln

Thr Giy
85

Gly Arg
100
Asp Leu

Lys Ser

GlIn Lys

Thr Asn
Asn
Arg
Trp
Gly
70
Thr
Glu
Arg
Glu

Lys

atattaagac
caagtgctgg
ctccggattc
tagataccaa
ttgaatttat
gaagaaaaca
caaacaaaaa
acaaaaaaaa
agegtcacag
tgatcgetta
ttttatttte
cctaattata
aaaaggtgea
aagcaggatt
gctaccgata
aatccacatg
aaggaaacat
acaccattac
ggacttattg
tgcaacattt
gcagattcta

cerevisiae

Ser

Asp Glu
Tle
40
Glu

Leu

GlIn
55
rhe val

Asp Ile

val val

Asn Leu
120
Phe Leu
135

GIn Lys

150

Phe
165
Pro

L.eu

Gln
180
Tyr Asp

Leu Asp

Pro Lys

Ala
Ser
Ser
Ser

l.eu

Asp Ala

Thr Thr

Ser Ser
200
Arg Arg
215

Glu Ser

230

Thr Asn
245
Glu ser
260

Glu Pro

Gln
Pro

ASn

Pro Leu

Ser Gin

Thr Leu

11836_045_228_sL

aagtgcecttat
tgacgaagat
caatactttg
tcgaaggtcec
gatacaagaa
acaaggacaa
gcaagaaaaa
aadaagaaaa
tatgtaatat
gtattacaat
cagaatggca
aggtgaaggc
gagataaaca
ttttgagaaa
catctttegt
atttaacaaa
taacaacatt
ttactcaaag
atctcgtaga
ttgtcttata
Ctaaatttct

Thr
10
Ser

Arg Glu

Lys
Asp Leu
1 Gin TIle
val

75
Cys

Ser Cys

val Lys
90
Gln Lys
105

Lys

LYys

Cys Gly

Sar Phe Leu
Phe
155

Arg

val pPhe

Glu
170
Pro

Leu

Lys val
185
Asp

Lys Pro

Pro Ser ser
Phe
235

val

Glu Asn

Leu Gly
250
Ile Asn
265

Glu

ASp

Leu Asn

cagaagcaat
tctgcteate
gtggtccagt
gataaaaacc
ttaaaaatgc
tctgttrtta
aaggtaataa
agataatata
aaatatcaat
atgtgtttat
aaggccatcg
atcgatgttc
aagttaataa
aaagtiaaaa
ttccaagact
acggctaacg
ccaaaagtca
tataccgttyg
tgaaataggt
cattaacatg
ctctcat

Glu Ile Leu

Ala Thr Pro
30
Phe Phe
45

Arg

LYS

Ile
60
Phe

Arg

Trp Asn

Cys Leu Tyr
Glu
110

Ala

Lys Phe

ITe Asp
125
Phe Arg
140

Trp

Asn

Phe ser

AsSh Leu Lys

Asn Glu Pro

190

Leu Tyr Asp
205

Thr Thr
220

LYS

Lys

ASp ASh

Gly Leu Met

phe Ite Pro

270
Thr

Gly Leu

Page 88

acaaaatcaa
ctgataagaa
cagaagaagg
ttccagatge
gggccagaat
taaataaaac
atgtaacaaa
atataatacc
gagtttctta
ccactatttt
gaaaattttt
ataatagtta
atgacaaaat
gttggtaagc
atttctatta
ctcttaaagc
ataccgtcta
atttgcgatg
agtcacgatyg
gcaatgacac

Lys val

15
Gly

Leu
Tyr
Asn
Arg
Glu
Thr
Met
val
Arg

175

Ala Leu

Glin Leu

ser Asp

Glu Leu
240
Asp Asp
255
GIn Lys

Glu Glu

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4067



11836..045_228_StL
275 280 285
Thr Pro His Asp Leu Pro Lys Asn Thr Ala Lys Gly Arg Asp Glu Glu
290 295 300
Asp Phe Pro Leu Asp Tyr Phe Pro val Ser val Glu Tyr Pro Thr Glu
305 310 315 320
Glu Asn Ala Phe Asp Pro Phe Pro Pro Gln Ala Phe Thr Pro Ala ala
325 330 335
Pro Ser Met Pro Ile Ser Tyr Asp Asn val Asn Glu Arg Asp Ser Met
340 345 350
Pro val Asn Ser Leu Leu Asn Arg Tyr Pro Tyr Gin Leu Ser val Ala
355 360 365
pro Thr Phe Pro val Pro Pro Ser Ser Ser Arg Gln His Phe Met Thr
370 375 380
Asnh Arg Asp Phe Tyr Ser Ser Asn Asnh Ash Lys Glu Lys Leu val Ser
385 390 395 400
Pro Ser Asp Pro Thr Ser Tyr Met Lys Tyr Asp Glu Pro val mMet Asp
405 410 415
Phe Asp Glu Ser Arg Pro Asn Glu Asn Cys Thr Asn Ala Lys Ser His
420 425 430
Asn Ser Gly GIn GIn Thr Lys GIn His Gln Leu Tyr Ser Asn Asn Phe
435 440 445
Gin GIn Ser Tyr Pro Asn Gly Met val Pro Gly Tyr Tyr Pro Lys Met
450 455 460
Pro Tyr Asn Pro Met Gly Gly Asp Pro Leu Leu Asp Gln Ala Phe Tyr
465 470 475 480
Gly Ala Asp Asp Phe Phe Phe Pro Pro Glu Gly Cys Asp Asn Asn Met
485 490 495
Leuw Tyr Pro Gln Thr Ala Thr Ser Trp Asn val Leu Pro Pro Gln Ala
500 505 510
Met GIn Pro Ala Pro Thr Tyr val Gly Arg Pro Tyr Thr Pro Asn Tyr
515 520 525
Arg Ser Thr Pro Gly Ser Ala met Phe Pro Tyr Met Gln Ser Ser Asn
530 535 540
Ser Met Gln Trp Asn Thr Ala val Ser Pro Tyr Ser Ser Arg Ala Pro
545 550 555 560
Ser Thr Thr Ala Lys Asn Tyr Pro Pro Ser Thr Phe Tyr Ser Gin Asn
565 570 575
ITe Asn GIn Tyr Pro Arg Arg Arg Thr val Gly Met Lys Ser Ser Gln
580 585 590
Gly Asn val Pro Thr Gly Asn Lys GIn Ser val Gly Lys Ser Ala Lys
595 600 605
Ile Ser Lys Pro Leu His Ile Lys Thr Ser Ala Tyr Gln Lys GIn Tyr
610 615 620
Ltys ITe Asn Leu Glu Thr Lys Ala Arg Pro Ser Ala Gly Asp Glu Asp
625 630 635 640
Ser Ala His Pro Asp Lys Asn Lys Glu Ile Ser Met Pro Thr Pro Asp
645 650 655
Ser asin Thr teu val val Gln ser Glu Glu Gly Gly Ala His Ser Leu
660 665 670
Glu val Asp Thr Asn Arg Arg Ser Asp Lys Asn Leu Pro Asp Ala Thr
675 680 685

<210> 81

<211> 3548

<212> DNA

<213> Saccharomyces cerevisiae

<400> 81

accagtggtc accatacatg aaataccaca gtgttttccc aatgtacgga cgacttagga 60

agtttgcaga gctaactctc ttgtgggaac catgatcaaa gectgaattt tattcaactt 120

tggtttgact ttctctaacg taggaataac aaatgcggct gtcttacctg taccattctt 180

tgctetggec aatatgtcte taccagttat tgctaccgga atagoctcti cttgaatagg 240
Page 89



ggatggtttt
atcttcaaaa
crtgggaata
agtgttgaag
ggcctgggat
agtaagaatt
attgttgttt
aatgtggatg
acacttttat
ctaagattgt
cctcgttata
ggattagaag
tecatatctgt
acagagaagg
ccaattgcag
gtctaacatt
aaaactgacg
aatacagcaa
tgtaacatca
cggattatcg
tgcaacgeca
gccagecgea
actccgggac
ggcactacat
taacagtaca
ccatgaaaac
cataatttta
aaggrttgtt
atcaaaaata
aatrtcatcgt
atgtgatttt
gtccacttat
ttggtcattg
taacgataca
aagattaccc
tattaagaat
gaaatacgta
taaaataaag
gaaacaatcg
gcactrtttt
tatgtaaatc
gcactttatg
tgtgtttcac
aaccaacctt
aaagttactt
ttgecttett
acagaaaaca
agctececttt
ttgctgtttc
cgctttatat
catattacgc
aaagaggtasa
catttgtegt
tgcttttcag
caaaaggaat

gcacgagg

<210> 82
<211> 515
<212> PRT

tcaaaaccgy
gtattaccct
ttcaatgcag
ttattattga
aagttattat
ttctgegtct
tgtcgtacaa
aaacaaaact
tgatgattgt
gttgtccttt
agtgattcgt
acctacaggt
ttttgcageg
aacttgaaag
gaaaagacag
aatgcaatac
ttggatgegt
ccgcaaaatg
tcatcatctt
ccatcatcca
gttgaaaacy
gcagatctga
ttggrtcage
gttcctgatt
atcatcaacc
attatcacct
atggaatact
caaagaggga
gcgtacggeg
gatatcaagc
ggagtttcca
atgtcaccag
ggcttaatga
cctgatggea
aaagaccgta
gaaagggaaa
tcaccgtcta
gaagacaaga
gaaagatcaa
tcacatccct
aaaaccaatt
tacagaaaat
catcgttact
cggttectct
tccaccattg
gtttaccata
tagtgctcat
gtggtygagy
tctctraageg
gctcgtacct
gtrttttgtt
atgtatattt
caatagtaca
tcaagaatgce
aacgatttat

cttcaaaaat
ttgtatttaa
titteccagte
tggaacccat
gcgaatggcg
atctttctat
tcetttatga
gaatccaatg
cttttcttgc
ttcttacgaa
ggggtaacgg
taatgtgaag
tggtatatrty
ggctcaatct
agactcacca
agaataatag
ttggtgatga
aacctgtttt
tgtccacgcc
cgaattctac
aacattcgat
aagatacgrtrt
tdgggaaaat
ccaaaatagt
aattagttag
tctatggage
ctgattgtog
ctgtttcgag
tactaaatgg
cttccaatgt
aaaaactaat
agaggataca
tcatcgaget
tattggattt
tetattcecaa
ggtcatcgat
aagatgataa
gaattaaaag
cccattgaat
ttctcaaaac
ttctaatgta
ttcacgatty
taatttctta
aacgaaaccyg
tgggtttctt
cttgaatggt
gacttygacaa
gttgaacact
gtgttrtgtt
tttttcaaaa
aatgttcaat
gaacaattgt
caataggcga
cggaattaac
tgaaaaaact

<213> Saccharomyces cerevisiae

<400> 82

11836_045_

acccattaac
gacatcgtct
ccgatcgaga
tactactatt
argeggttat
taggaataaa
atgaaaatat
atgagaaata
aaaccccaat
attitittcc
cgatatcata
cgacactaat
gttgttygtc
taacctrgcac
gggacaatct
caacctgttt
ccaagctata
agttctgtct
atgcattata
tecctetacy
atcactacca
gtcgggaact
tggtgctagga
tgccaaaaaa
ggaattatct
fttattataac
ttctttagat
taagaaaact
cttggatcat
tctgattaat

‘azaticiatc

aggaaacgtt
ggtaactgga
gctgcaacgt
ggaaatgaca
tcatgaatty
atttagacat
agaagccttg
gcatgcgata
tatattcata
acaatatttt
agagaagctt
tagttcttat
aaggcgatta
ttrttcaaatt
ttcccagatg
ggaacgcaat
gccaaaatat
tcctacttyg
gcccategrt
ttccgacatg
taaagagaag
tctattttag
agaatttcag
ccatttgtct

228_SL

agctctcttrt
gtctgtggtc
tecegtattac
ttctttettg
gaagaaataa
atatgactat
taagcttgtg
aatgtacaat
gttacaatcg
ctcccttttt
ctattattgg
gataagaaaa
atgtttcaac
ccagatgtag
cgaatagaag
ttgcgaagag
tCgaaaccaa
tctctatcac
gatgcgtaca
attcagggat
cctttggagy
tcaaatggta
aattctggaa
accattcctyg
atcgtcaaaa
cagcatataa
aaaatactgt
tggttcaacg
ttgtaccgac
agtaaggggc
gctgatacat
tattctatca
gagtttcccc
attgtcaacg
gattttgtca
ctacatcatg
tggtgtagaa
gaccgtgcecea
acattagtta
tatatataga
taaaaataat
gcgaataata
attctttatt
ataacccacc
cagtcagaga
ccaagtatga
ccatagtctc
tactcattat
tggcacacaa
aatttttcac
ttracaattat
ataaaaaccc
tacggcaatt
aaadaacgtt
ggagtagcat
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tcaaataaaa
tggtatcctt
tgttattatt
tcgtatttta
aagggctaaa
atttactatt
gtcttaaaag
cagataataa
cccattagtt
tgatcactgt
cccatctgat
ctgcatcgga
gaaagacttt
gcaataatgg
gccacgtgat
gcataaaaaa
acactgtggt
aatcccegig
gtaataattt
tgtccaatat
aaagccetatc
attatataca
ctgtggtgaa
tggaacagaa
acgttaagcec
ataatgaaat
ccgtttataa
aattaacaat
aatataagat
agattaagtt
ttgttggaac
adggggacgt

taggtgggea
agccttcacc

ataggtgtrtg
atcttataat
aaatraaaatc
agttagaaaa
ggaacatatt
ctctectgat
catcaaagta
ctagitagec
tttatgccac
gaagctacgt
aatgccrctt
gccaaatcca
TLctttttec
tTtttcaccgce
tgactgtact
ccgaggaccee
aataacgccea
tttaatctty
aaaagaaagc
tagagaacat
Ctcaaatcaa

300

360

420

480

540

600

660

720

780

840

300

560

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3060
3060
3120
3180
3240
3300
3360
3420
3480
3540
3548



Met
Leu
Thr
Asn
Ile
65

Ser
Leu
ser
Leu
Ser
145
Pro
lLeu
Glin
Leu
Glu
225
Ile
Ala
Tyr
Phe
teu
305
Ley
val
Ser
The
Gly
385
Glu
Leu
Arg
Lys
L.ey
465
Trp

Arg

Phe
Asn
Glu
Ile
50

LyS
Lys
val
Ley
Ser
130
AsSn

Leu

Leu
Ile
Asn
450
Tle
Cys

Glu

Gln
Leuy
Thr
35

Asn
Lys
Pro
Leu
Ser
115
Pro
Ile
Glu
Gly
Gly
195
val
ASH
Lys
Tyr
ASD
275
GIn
Ile
Arg
Ile
LyS
355
Met
val
Pro
Gln
Tyr
435
Giu
Met
Arg

Ala

Arg
His
20

His
Ala
Lys
ASnh
Ser
100
Thr
Ser
ala
Glu
Thr
180
Lys
Pro
Asn
ASh
Asn
260
Cys
Arg
Ser
Gin
Asn
340
Ley
Ser
Trp
tey
Arg
420
Ser
Arg
LYS
Lys

Leu

Lys
5
Pro
Gin
Ile
Leu
Thr
85
Ser
Pro
ser
Thr
Ser

165
ser

Pro
sSer
Gly
405
Ile
Lys
Glu
TVl
Ile

485
ASp

Thr
Asp
Gly
GIn
Thr
val
Leu
Cys
Thr
Pro
150
Leu
Asn
Gly
Ser
Thr

230
Lys

316
Lys

Lys
Asn
Glu
Leu
390
Gly
val
Glu
Arg
val
470
Lys

Arg

Leu
val
GIn
Ash
55

Ley
val
Ser
Ile
Asn
135
val
Ser
Gly
Ala
Lys
215
Ile
Pro
Ile
Leu
val
295
Ala
Ile
Giy
Ser
Arg
375
Gly
His
Asn
Met
Ser
455
ser

Ser

Ala

Gin
Gly
Ser
40

Asn
AsSp
Ile
Gin
Ile
120
Ser
Glu
Pro
Asn
Gly
200
Ile
Ile
His
Ash
Asp
280
ser
Tyr
Ile
GIn
Ile
360
Ile
Leu
ASNn
Glu
Thr
440
Ser
Pro
Lys

LysS

11836_045_228_5L

Arg
Ash
25

Arg
Ser
Ala
Glin
Ser
105
Asp
Thr
ASn
Ala
Tyr
185
ASn
val
Asn
Glu
Asn
265
Lvs
sSer
Gly
His
Ile
345
Ala
Gln
Met
ASp
Pro
425
Asp
Ile
Ser
TTe

Leu

Arg
10

Asn
Ile
Asn
Phe
Glin
90

Pro
Ala
Pro
Glu
Ala
170
Ile
Ser
Ala
Gin
Asn
250
Glu
Ile
LyS
va't
Arg
330
Lys
Asp
Gly
Ile
Thr
410
Serp
Phe
His
LYS
Lys
490
Glu

Asn
Gly
Glu
l.eu
Gly
75

Pro
Ccys
Tyr
Ser
His
155
Ala

Gln

Asn
ITe
395
Pro
Pro
val
Glu
ASp
475
Glu

Lys

Leu
GIn
Gly
Phe
60

Asp
GIn
val
Ser
Thr
140
Ser
Asp
Leu
Thr
LYS
220
val
Ile

Ile

1 Ser

Thr
300
Asn
Ile
Cys
rhe
val
380
Glu
ASD
Arg
AsSn
Leu
460
Asp
AsSp

Lys

Page 91

Lys
Leu
His
45

Leu
Asp
Asn
Thr
AsSn
125
Ile
Ile
ey
Arg
val
205
Thr
APrg
Thr
Ile
val
285
Trp
Gly
Lys
Asp
val
365
Tyr
Leu
Gly
Leu
Arg
445
Ley
LYS
LyS

GIn

Gly
Glin
val
Arg
Gin
Glu
ser
110
Asn
Glin
Ser
LYyS
ASp
190
val
Ile
Glu
Phe
Ley
270
Tyr
Phe
Leu
Pro
Phe
350
Gly
Ser
val
Ile
Pro
430
Cys
His
Phe
Arg

Ser

Leu
Glu
Met
Arg
Ala
Pro
95

Ser
Phe
Gly
Leu
AsSp
175
Leu
Lys
Pro
Leu
Tyr

255
Met

AsSn
Asp
Ser
335
Gly
Thr
Ile
Thr
L.euy
415
Lys
Cys
His
APy
Ile

495
Glu

Asn
Lys
Ser
Gly
Ile
val
Ser
Gly
Leu
Pro
160
Thr
val
Ala
val
Ser
240
Gly
Glu
Arg
Glu
His
320
Ash
val
Ser
Lys
Gly
400
Asp
ASp
Ile
Asp
His
480
LYs

Arg



Ser Thr His
515

<210> 83

<211> 4154
212> DNA
<213>

<400> 83

taaaacatcc
ctagcttatc
cgtgtgatat
ggaagtaaaz
gcctoggtaa
tataaaactt
cactaaacca
aaatggaaac
atgaaatata
actgttcatyg
ttctcaataa
ggggcttgcy
tctrtggatt
tattactatt
atgccrttcyg
tggctttaaa
taaagctagt
agagggcact
atttctggag
cacagaagaa
aataggagac
tgaacaggty
gctatcgatg
tggttceget
gctaatcaga
aatggttcaa
atatgacgty
aatttrrtgtt
atatctaaga
acagaacaag
aaaggacaga
tttyggeecgga
atttcgccat
taatatcggt
attagatcag
taaaaggccea
tggtgaagaa
gaagattgcc
gagtgtttac
gataaaaaat
gaataatgag
aaaaaccaat
attgaaggag
aaatttaaat
ttacggacca
tgcgtattig
tgatatcaaa
gaataaaaaa
ggtggtcaaa
cattgaaaty
Caaaataggc
tttcttaaga

500

ttcataaaaa
gtcatttgag
cgggagtgca
tagggcaatc
ccggatcatg
gtatcagagyg
tttgaaattc
actttcrgcy
actgagcaag
gtgcctttta
accaccggca
taactgttca
ctcgeccaat
attattatta
ttatcaggct
cagtagaaaa
atgataagat
gacttactaa
gaaataggat
gaaattaagt
agactcaaaa
aatagattga
aattcagaat
aagaaagtra
agattgccac
gattatgatg
gaattagtca
tccaaagacc
acgttgagtg
gggatttcge
attagacaga
tattttecte
tcagcaaggc
gacatactat
acaagattaa
gaagataatyg
gaagatcacg
acgcccaaga
ttgggcatga
aataacatig
caggagogaac
caaaatattc
ttacatcatg
atttttctty
tttgaggaat
cataagaaga
ggttgcgtaa
caaaataaga
cagagcgcta
tttacecggta
acaaacacga
aaggcatttig

Saccharomyces cerevisiae

caaccaatat
aatccctcta
aggtcgaaac
actacaaaaa
ttaagatttt
tatctgcgat
aaaaagcacce
cagctttata
tcctatatac
gagacttctt
gtatcctcaa
aaatccatga
ttttgctcca
ttactaactg
agcattaaaa
tattcatatt
caccggtaga
ttggtgacga
gcactcaata
atctcgacaa
ttttaaggaa
agaacctgat
tgattcctga
atrgraaatgg
atgaattatt
tgtttgtctt
ctatttgcca
gaacaccaag
cattgagcca
ataacaatgc
tttttaatca
atacagacat
taagcattge
tgaaacactc
gcagtaaact
atgccatatc
atttctttyy
attggttaaa
atgcecacac
gtgtttccac
aacaagagaa
acagaaagat
agaacattgt
aatacgttcc
cactgattac
acattattca
aaattactga
gagcttctet
ctactgctaa
agcatccttt
ccceccgagat
agttggatta

11836_045_

505

gaaaacattc
gacctttatt
cgatgtgctc
ctaccaagta
taaccacggrt
ctaaaaagat
taaggcaaaa
caagttagcec
aatactatta
catcacttag
ctggaaatct
Ttttagtttt
ctrcttttat
ccattatagt
gecttttaag
tacacacatg
cgaaatatac
aszagaccaac
cctggatagce
ggatattctc
gtcaaaatcg
ggaaaaagta
aaagcactgrt
ttgetttaat
agccacaaac
agattatacc
cgcaaatgat
tgataaagcet
ggttgggcca
tgaagggaaa
gaggcctect
gaagcggtty
tCaaagaaga
aaacgctgtt
tgacacaact
taaccagtta
ggaggacagt
aggtgettge
tggtgaacta
agacaacaat
aatagaagat
ggttgatget
tacttattat
tgggggtrcg
taatttcact
cagagatatc
trrtggtatt
gcaaggttcc
agcggatata
cccagatttt
accttcctgg
tcaatacagg

228_5L
510

gtgatagcct
ttggaaccat
ttcaactectt
taataggtac
gctggtcttc
taatttttga
tataaatcta
trctagetta
atgatcttct
ctgaggcectg
tgcactggygc
cccteoceect
attttgygty
ttctitatge
gtgtaaagct
cataaagaga
atggaacaga
gatttacctt
tttattcagt
atrgctttgy
ttccagagag
agctctctat
gttatattta
geagattcta
tccaatggag
aagaacgtac
cgtgttgaga
atatccacat
tccregtcaa
ctceggatcg
agcgaattta
caaaagacga
cctttaagtyg
gatatggccc
aaaattccga
gaactattaa
gacatigttt
attggatcag
atggcagtaa
aaacaagcca
grtggggcgg
Ttacagcatg
ggtgcetctc
gtttcctcea
aggcaaatac
aagggtgcaa
tcaaaaaaat
gtattctgga
tggtctacag
tctcaaatge
gctacgtcag
cctagtgeec
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atatttacaa
agattatcaa
ggcgectgta
ctttgataca
gataattaag
aaaagatcaa
aatatacgta
tgaaatagaa
tgtccatgag
tggccaccecg
cttacgcaat
tttaaagtaa
cgrrctttac
tgtcctecacc
ttcgecgega
gaccacttaa
cacaaacagc
ttgtgcagtt
gcaaccttgt
gtgtaaacaa
ataaacggat
ccactgctac
tcttaaacga
ttaagaaaad
aagtaactaa
tgcatttgct
aaaataggcet
ccaaaaaact
atttgttgge
acaacacaga
tttctaccaa
tgagagagtc
cagaatcaaa
tgttacaagg
agcttgceea
gtgtagagtc
cattaccgac
gcagritigy
agcaagtgga
attctgatga
taagtcatce
aaatgaattt
aagaaggegy
tgctgaataa
tgattggggt
atattttgat
tatcaccttt
tgtcaccaga
gatgtgttgt
aagcgatctt
aaggaaagaa
ttgaattgct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120



gcagcatcca
atggcactaa
gacatttatt
taatcataaa
acccctggaa
agcacgaaga
aacctgetet
attcacatga
atattgaaat
gaagcgtaaa
tccttagtgce
tcattcatgt
cattgcatgg
Ttcatttcctt
ggcaattttg
aadataatgt
tcatctaatc
tgaaggaaat

<210> 84

<211> 717
<212> PRT
<213>

<400>

Met
1

Glu

84
Glu Gln

Lys Thr
Thr

35
Glu

Gly Cys
Glu
50
Asn

Glu

val
65
Phe

Lys

Gln Arg

Met Glu Lys
Ile
115

Lys

Glu Leu

Ala
130
Lys

ser

Lys
145
ser

Arg

Asn Gly

Leu Asp Tyr
Ile
195

Ser

val Thr

rhe val
210
Lys Lys
225
ser

Leu

ser ser

Ala Glu Gly
Phe
275

Tyr

Gin Ile

Ala Gly

290

tggerggatg
agtgctctgg
gaatatatct
tcacaatigt
taaaatcaag
adcaggectt
aggaaaagga
ataatctgtt
atttgaaaaa
ctgtrttratt
cattttttag
ccttggacaa
ccatttcccg
ctaggtagca
caatattcat
ctaaaacttc
tatcgataaa

cgcacataat
ccgatttttt
gctatttacc
gaaaaaaaga
taagataatt
tctitgegag
ggtagataga
accaattttt
tgertgtrtt
gaagttagtc
catcatatta
gattgaatct
gatttgagga
tttgtaaata
ctttccagaa
gogaaattcy
cttcaaggat

CCaa

Thr
Asn
20

Gin
Ile
Ile
Asp
val
100
Pro
Lys
Leu
Giu
Thr
180
Cys
Lys
Tyr
Asn
LYS
260
Asn

Phe

Saccharomyces

GlIn
5

ASp
Tyr
Lys
Gly
Lys
85

Ser
Glu
va'l
Ile
val
165
LYS
His
Asp
Leu
L.ey
245
Leu
Gln

Pro

cerevisiae

Thr Ala Glu

Leu Pro Phe

Leu ser
40

ASD

ASp

Leuy
55
Arg

Tyr

ASp
70
Arg

Leu

ITe Glu

Ser Leu Ser

Lys His Cys
120
val Asn
135

Arg

AsSn

Arg
150
Thr

Leu

Lys Met

Asn val iLeu

Ata Asn Asp
200
Thr Pro
215

Thr

Gin

Arg Leu

230

Leu Ala Glin

Arg Tle Asp

Arg Pro Pro

280
Thr Asp

295

His

11836_045.228.5L

ttgaaaaagg
atcaaataat
ggttrtttit
ccaaactaga
ctgataaaaa
gtgatatcaa
caaaagcaag
ctcataagat
ratggggacc
ctgataattt
ttgaattrtt
acatcaacaa
tettcactaa
caacttttca
ctatcattat
ataaaaactt
tetcgagetg

Thr
i0
Gln

Gly AsSp
val
25
Phe

Leu

ITe GlIn

Lys Asp Ile

ITe Leu
75

Asn

Lys

Gin val

Thi Ala Thr
105
val

Ile Phe

Gly Cys Phe
Glu
155

ASD

Pro His
GIn
170
Leu

val

His Leu
185
Arg

val Glu

Ser Asp Lys

Ala lLeu
235
Gly

Ser

Asn Lys

250

Asn Thr Glu

265

Ser Glu Phe

Met Lys Arg

gctacttatt
acatatatat
tttcaattac
tgacggtatt
aatccgactg
accattgata
gaaataatcc
aaagccatct
acaattegec
ctctaccgtt
cactttctct
ttgaacagga
ttaaaaacca
ataaattctt
gttccattac
tcaaattagce
caaaactttt

Leu Leu Ile
Glu
30

Leu

Phe Leu

Cys Asn

Leu Ile Ala

60
Arg

Lys Ser

Arg Leu Lys

L.eu Met
110
Asn

ser
Ile Leu
125
Asn Ala
140

ifeu

Asp

Leu Ala

Tyr Asp val
val'l
190

Arg

Tyr Asp
Asn
205
Ite

Lys

Ala
220
ser

Ser

GIn val

Ile Ser His

Lys Asp Arg

270

Ile ser Thr
285

Leu Gin

300

LYS

Page 93

aattctttte
catatttagt
gctgattaag
tgattcteat
cacagatgga
tcttctcaat
atagagtttc
atcaaaaatg
tgtacctcta
ttcgctiict
aaatgattta
aggaatattg
atgtagcecc
taatctctta
atctgaccat
aaatttagaa
acgecctttgt

Gly
15
Glu

Asp
Ile
val Thr
Leu Gly
Ser

80
Leu

Lys

Asn
95
Asn Ser

Asp Gly

Ser Ile

Thr Asn
160
Phe val
175
Glu Leu

Leu Ile

Thr Sser

Gly Pro
240
Asn Ash
255
iie Arg

Asn Leu

Thr Met

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4154



11836_045_228_SL
Arg Glu Ser pPhe Arg His Ser Ala Arg Leu Ser Ite Ala GlIn Arg Arg
305 310 315 320
Pro Leu Ser Ala Glu Ser Asn Asn Ile Gly Asp Ile Leu Leu Lys His
325 330 335
Ser Asn Ala val Asp Met Ala Leu Leu GIn Gly Leu Asp GIn Thr Arg
340 345 350
Leu Ser Ser Lys Leu Asp Thr Thr Lys Iie Pro Lys Leu Ala His Lys
355 360 365
Arg Pro Glu Asp Asn Asp Ala Ile Ser Asn GIn Leu Glu Leu Leu Ser
370 375 380
val Glu Ser Gly Glu Glu Glu Asp His Asp Phe Phe Gly Glu Asp Ser
385 390 395 400
Asp Ile val Ser Leu Pro Thr Lys Ile Ala Thr Pro Lys Asn Trp Leu
405 410 415
Lys Gly Ala Cys Ile Gly Ser Gly Ser Phe Gly Ser val Tyr Leu Gly
420 425 430
met Asn Ala His Thr Gly Glu Leu Met Ala val Lys GIn val Glu Ile
435 440 445
Lys Asn Asn Asn Ile Gly val Ser Thr Asp Asn Asn Lys GlIn Ala Asn
450 455 460
Ser Asp Glu Asn Asn Glu Gin Glu Glu GIn Gin Glu Lys Ile Glu Asp
465 470 475 480
val Gly Ala val ser His Pro Lys Thr Asn Gln Asn Ile His Arg Lys
485 490 495
Met val Asp Ala Leu Gin His Glu Met Asn Leu Leu Lys Glu Leu His
500 505 510
His Giu Asn Ile val Thr Tyr Tyr Gly Ala Ser Gln Glu Gly Gly Asn
515 520 525
Leu Asn Ile Phe Leu Glu Tyr val Pro Gly Gly Ser val Ser Ser Met
530 535 540
l.eu Asn Asn Tyr Gly Pro Phe Glu Glu Ser Leu Ile Thr Asn Phe Thr
545 550 555 560
Arg Gin Ile Leu ITe Gly val Ala Tyr Leu His Lys Lys Asn Ile Ile
565 570 575
His Arg Asp Ile Lys Gly Ala Asn Ile Leu Ile Asp Ile Lys Gly Cys
580 585 590
val Lys Ile Thr Asp Phe Gly ITe Ser Lys Lys Leu Ser Pro Leu Asn
395 600 605
Lys Lys Gln Asn Lys Arg Ala Ser Leu GiIn Gly Ser val Phe Trp Met
610 615 620
Ser Pro Glu val val Lys Gin Ser Ala Thr Thr Ala Lys Ala Asp Ile
625 630 635 640
Trp Ser Thr Gly Cys val val Ile Glu Met Phe Thr Gly Lys His Pro
645 650 655
Phe Pro Asp Phe Ser Gln Met Gin Ala ITe phe Lys Ile Gly Thr Asn
660 665 670
Thr Thr pPro Glu Ile Pro Ser Trp Ala Thr Ser Glu Gly Lys Asn Phe
675 680 685
Leu Arg Lys Ala Phe GIu Leu Asp Tyr Gin Tyr Arg Pro Ser Ala lLeu
690 695 700
Glu Leu Leu GIn His Pro Trp Leu Asp Ala His Ile Ile
705 710 715

<210> 85

<211> 3083

<212> DNA

<213> Ssaccharomyces cerevisiae

<400> 85

tgcactcaaa aaccttctta gttacaggaa aaggiaacga tacgataaga aaagcctttg 60

aactgcctat cctgcaccct aacacagatc taacccacta ttcgggtaag gaagtgtcat 120

gcatgtetge aaagygacta gaagaaagti acaggattac ataagtaaaa aaccggaatt 180
Page %4 '



acagacacac
gcgettagec
cgtaacacag
gcatcataat
ttagtagatc
gtttacaacg
gcacaattaa
tggggcegga
ctcttttatg
cttcccttgt
tgtttcgtga
attataaatc
tcacctacag
ataaaagaaa
aaaacttcac
acctaacatt
atctacaatt
gctgcagaac
tgaagagttt
tacgaaggac
cagatcctct
atcattcaat
tagtgacaca
agaaaatttt
ttatacctat
atactcccaa
tcgtcactat
taacaacgce
ctcctactat
acaaaaatta
atatgctgeg
gtttcaagaa
aatcttcccc
cactcaaatt
atgtattcaa
gtcgegatygg
cataaatctt
gecattcttat
gaagacgaag
aaacgatcaa
aggcaaaaat
gatgaagata
ataagtctgyg
gcagcgacat
acaaagacat
acgaccgtaa
gacctggata
ttaaaggaga
tttaacgaat

86
360
PRT

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

<400> 86

Met GIn Ala Asp Met
1 5
Phe Phe ieu Phe Pro

Asp Thr Thr Thr Asp

35

Thr Ile Ser Pro Arg

saccharomyces

cattttttat
caatcttgat
ccaattagtt
acatcgatga
aatgatttcg
ttttgtgtgt
tatgtatcag
cgttrttgat
tatttaagg:
agttcggtat
agtagataca
gaccagtagt
agaaacaaat
agctttteta
gctgccttag
tattatgaca
tcocectagaa
ttggttcata
ctgaatttgg
tgcacaatgg
tcattatcat
aaccatgata
ataaaatatyg
gaattcaatg
tcaaaaccca
tatcaagatc
agcaaccata
tecgataatg
tacccattag
aattcaaaag
gcttactect
atatcctaca
cttccctcaa
gctaagaatt
tgtctecaagc
gaaaggagat
gagagagtac
recttittgec
acgacaagtt
gagatgatga
tcgactctec
tctactctga
gtcctgacec
cttcaagcaa
cagatgaaag
aagctacaga
aagagggaat
aaccctggag
ttacctggat

cctgeggecc
gattcaccgt
ttctatatcg
gatctagagc
tagtgcattt
actcataata
cceccaatace
cttgttcett
aaattaatta
trtegettct
aacatcgact
attgttaaag
tcctactgge
ttcetectecc
aagatggttt
caaccaccga
gttggcattt
cacaaccaat
adaatattga
caactggtcc
ctcttttttc
actttcaaaa
aaactaatac
aattcccata
caaatattca
agtttccacc
aaagcactaa
tatatgaggc
aaattgcctt
agttagaatt
tcagcagttc
agtttagtaa
aatatatcca
tgtgtatttg
tccatgacat
tcgttttaat
atcaccaaat
tacactaaaa
cttgtatggt
agcagacgca
cgtggaagaa
ctcctcagat
tactaggtta
agacgtaatt
actaataaca
gagcgatgga
ctttgatagt
gLaacegggg
gga

cerevisiae

11836_045_

catttccgte
ggaagaaagg
ggaaacgtga
accctrtgat
taaagggagce
gccaatctaa
ttittctctt
geeecgttgtt
tcrtttgatce
tcagatattt
atcctatrac
attaaaagca
acccattact
CdCdaacddad
cttcctettt
tcaagaagac
tgaaaagict
tcatttaatt
ttctcagect
tgaaagagga
taatgatgaa
gagcaacaga
aaatgcacaa
cacacaagac
tgaatcaata
acatactgat
ttgtaattac
agatccattt
cgacgttgaa
cctaaaaaag
taatgatcaa
aacctattct
ttcacactca
catatatata
aataccgtag
cttgaaaaac
tcactttgrt
ttattagcat
tecgactecy
ggtgcgtcca
actccagcta
gacgatagtg
gatgcaaaac
agcgtagceta
gaaggagaag
aatgtaccga
gttggcataa
gccaacttaa

His Gly Lys Leu His Ala

10

Phe Glu GIn G1n Gin Gln
Gln Glu Asp Arg Pro Cys
40

ser Trp His Phe Glu Lys

228_SL

ttcgagggga
aattgcagaa
Ttgattgcge
ggtttraagtc
gcttatccat
aattaaacaa
actgtaattt
taccttgtat
ttaatatttt
aaactacegt
gatttatttt
taatatacta
ggtgaaaaag
atgcaagegg
ccttttgaac
cgtccttgtt
gacaaaattg
aatcctcaaa
atttccaagg
aaaaagagct
tcegeatcta
aatggagatg
adagatatca
ttctacceat
aattcaaaaa
aacatacatt
tataataata
atagatgaac
aaatcaccac
tfgaactcca
gattattatg
taattctcga
tttctttatt
tattatatat
cgrrattagce
citcgtageg
aaaccgceacc
ttctctaaat
aattagcact
gtaatcctga
ctgccagaga
attctgacct
tactcgattc
cagatgtatc
caaatcaagg
aagcaatgac
cgacaataga
gtgattattt

aggatcaaag

cceecageca
atttttggcet
cggtttaaag
gggtgattgc
caacaacaac
actactaaat
attacttttc
tctcaaaatg
ataccataac
acattatcat
ctgtcattag
gaaaaaaata
atatgcatgg
agcaacaaca
tttcttitygg
cctcatctca
tattgttcaa
aaacgaaaac
ctgaaagtac
cgrtccactc
atatcgatat
aaatattcca
ataccaccaa
acacggattc
cctttaataa
ccagcaataa
ctcaggtgec
cgccatrcacy
aactgtcaag
acaaggtcag
aaagtactac
tccattgtct
aggtatatat
cttatcgtat
aataatgcga
atcgtgettt
gagctccagt
accttcatct
tatagttaaa
tgatcgttet
agaggttatc
ttattctacc
caataccatc
tgtaacggca
tggttctata
tcctgaagta
caattacggt

Ala Leu Glu Asp Gly
15

Pro Asn Ile Tyr Tyr
30

Phe Ser phe Gly Ser
45

Ser Asp Lys Ile Ala
Page 95°

240

300

360

420

480

540

600

660

720

780

840

900

960

1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3083



Ser
65

Asn
ASp
Met
Ser
Phe
145
Asn
Thr
Asn
Thr
Thr
225
Asn
Asn
Asn
Tyr
Pro
305
Leu
Ser

Tyr

<210>
<211>
<212>
<Z213>

50

Ser GlIn

Pro Glin

Ser Glin

Thr
115
Ser

Ala

Ser
130
H1s Ser

Gly Asp

Asn Ala

Phe
185
Ser

Glu

Tyr
210
AsSp Ser

ITe His

Cys Asn

val Tyr
275
Tyr Tyr
290
Ser Leu

Asn Ser

Asn Asp

Phe
355

Lys

87
3938
DNA

<400> 87

Ley
Ile
Pro
160
Gly
Leu
Ser
Asp
Gn
180
Pro
Lys
Tyr
ser
Tyr
260
Glu
Pro
Gln
LYSs
GIn

340
Ser

GIn
Leu
85

Ile
Pro
Ser
Phe
Ile
165
Lys
Tyr
Pro
Ser
rhe
245
Tyr
Ala
Leu
Lys
Leu
325
ASD

Lys

Asnh
Phe
ser
Glu
Ser
AsSh
150
ASp
ASp
Thr
Thr
GIn
230
Asn
Asn
ASD
Glu
Leu
310
ser
Tyr
Thr

Leu
AsSn
Lys
Arg
Leu
135
ASn
Ile
Ile
GIn
ASn
215
Tyr
Asn
Asn
Pro
Ile
295
Asn
Arg
TYr

Tyr

val
Glu
Glu
Gly
120
Phe
His
ser
Lys
AsSp
200
Ile
Glin
Arg
Thr
Phe
280
Ala
Ser
Tyr
ASD

Ser
360

Saccharomyces cerevisiae

11836_045_228_sSL
60

His
Glu
Thr
105
Lys
ser
ASP
ASp
Tle
185
Phe
His
ASD
His
5er
265
Ile
Phe
Lys
Ala

LyS
345

Thr
Phe
30

LYyS
Lys
Asn
ASN
Thr
170
Phe
Tyr
Glu
Gln
Tyr
250
Ash
ASDP
Asp
Glu
Ala

330
val

Gin
75

Leuy
Thr
Ser
Asp
Phe
155
Ile
Gln
Pro
ser
Phe
235
Ser
Asn
Glu
val
Ley
315
Ala

Arg

Pro
Asn
Thr
Ser
Glu
140
GlIn
Lys
Glu
Tyr
Ile
220
Pro
Asn
Ash
Pro
Glu
300
Glu
Tyr
Phe

Ile
Leuy
Lys
Glu
125
Ser
Lys
Tyr
Asn
Thr
205
Ash
Pro
His
Asn
Gln
285
Lys
Phe
Ser

Gln

His
Glu
ASD
110
Ser
Ala
Ser
Glu
Phe
130
Thr
Ser
His
Lys
Ala
270
val
Ser
Leu

Phe

Glu
350

Leuy
Ash
95

Cys
Thr
Ser
Asn
Thr
175
Glu
Asn
Lys
Thr
Sep
255
Ser
Pro
Pro
Lys
Ser

335
Ile

Ile
Ile
Thr
Arg
Thr
Arg
160
Ash
Phe
Tyr
ASh
AsSp
240
Thr
Asp
Ser
Pro
Lys
320
ser

ser

cccaatgecec
atgggagtac
taaaaatagt
Ccttaacaagc
taactacact
ctcatggtaa
tacgcttttt
tttctecygt
tatcattaat
acttcggegyg
tgtaatcaaa
ataacCttctt
aaagaagtta
ccttttcagt
acactccagt
ttatcagaaa

cacttttctc
caagggagga
fcaacaaaaa
caaagggaac
ggtaacccag
gtagaaaaag
aaacttggag
tgtccaataa
aaatgtcage
caaaaagcca
tagatatatt
ctgtcticac
caagatctat
ttgttaccec
cggttaaggt
agttaatcgt

gaggagttga
gccataagec
aatttgggce
gaaacccaga
atacctatic
aaaactctca
aaataaagat
tttatgttac
cttgtgtett
cagacaagtyg
aaggtagcaa
acaticattt
ctttcaaaat
tictcctaaa
ggctgtctag
gttcttaaat

aacaagcggg
gggtaaaatt
ccgeccatec
ctctaccatg
tctcagtage
caaaaatctyg
gtattacccyg
gucggetatt
asatgcaatt
ctggttgcaa
ctcaccggtc
catttitatt
agtttacagt
agrtttattt
agaatataaa
attcattgaa

acaactgcta
tggcgetgtt
agaccaaagc
catttcgaac
tgittcacca
agtggcacag
ctggtgcecett
tgagttttty
caacagggaa
agaggtaaag
tgtccatitt
ticcaatatc
tacctttact
tttgggtaaa
cctgtattta
aaggaacdgtg

Page 96

cgtcataaaa
tttcttaatc
aatcttecggce
atcttgtagc
agacigegea
cttttccaaa
aaaatatcct
tggaaatctc
aaggcgcgag
aagtaatgag
ctrttectga
actcaacgag
ttaccctitc
gatataaagg
tttaccaggc
atacagacgt

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
860



aataaaagaa
acagagttcc
ttctatcect
atcatttggt
acaacatgat
aacaaagaca
ggattatacyg
gatacaaatt
atgtatggag
TCCttcttto
taatttcttc
ttttgaaaag
agattttggt
aagatggtat
tatttgggca
tgctaacgaa
ttctgatttt
tgccagtaat
ggatcatcta
aagatgggat
daacaccgtyg
gatttttgea
aacaaaattg
Ttctcatget
aaacgaatic
taccatttca
cctttgtcaa
gacaaatgat
tgacctyggaa
agatattgat
taggtrcacat
ticaatgcea
aaagttcgag
atttgtcatt
acatatgttc
aatacagtgce
ccctccaata
ggctactgat
tgttcggtta
ccacaggcaa
tactactgta
cectattact
tgaggttcct
caaggaagga
cgttaaaaca
gtrtttgatg
gagggaaggg
gacatacgag
tatgctagta
gtcteccatge

<210> 88

<211> 645
<212> PRT
<213>
<400> B8

1
ser val Pro

Thr Leu Ser
35

gagtactaag
agtagtggct
ttgaagactt
tgtgtaactt
ataaggggta
caaggtgtag
agggtcagag
tttgaggtct
caaaacctat
aaatctattc
cacagagatt
gagtacatga
ttggceacgce
agatcgectyg
ttcgggtgeg
atcgatcaga
gttaatacaa
ttggtccata
ctttctaget
¢ctaatgaaa
gcagccecaag
ggtataaatc
cccgcagaaa
atgtgctcac
gttgaagaag
gattctattg
ctaccagatg
attgaaatta
attcctgaaa
gaagacatcg
catagaggtg
gattttactc
cctcatctat
tgactgacga
gcatatatat
tttttigaty
tatttttatg
tttgttaagce
cccggetcay
tactctgcag
tgtgcgatag
gcatacgaag
tggagccaat
gagatagtca
tattaccccc
tecggtegttt
aaataaggtt
actaatgtgt
aaaggacgag
agcaagattt

cttaacttaa
cagagttcag
tatcagacag
tagccaaagce
ctttaatgga
tggctataaa
aaattaagtt
ttattgactce
atcaaatgat
tatcgcagat
taaaacctga
accagattgg
atgttgaaaa
aaatattatt
tggcggtgga
tatggaaaat
accacatcac
aattaaactt
cccaactatc
gggcaacagc
tagacgcaag
cagtagcgac
cagagtctaa
caacattaaa
ataatgatga
atgagactga
aagaagtctt
taaataaaga
aggatgagtt
ttctaccata
ataatgtttt
caagaaattt
ccaattcaaa
atcgttagge
tatattacta
gctttaattt
tttgtttttce
aactcatcaa
atcctaactt
aaaattaaaa
ttgataactg
aaatcgcaag
agtaatacag
aaagcattct
aaaatttctt
gaggcccctt
taaaggcact
ccgegtttct
ctcaagagcyg
catatgagtc

Saccharomyces cerevisiae

11836_045_

taggtcattt
tgttccacct
atatcagcty
gcaatitcct
tcagcctaaa
gacaatgatg
catactggca
tgaaaattac
gaaacataga
actggctggg
aaatattctt
atatcaagat
taaaaaccecg
aagaagtggt
agttactgta
tttagaagtt
agctccacca
gaaattgcct
cgatttatct
ccaagagctt
aggcaatgtg
caacacaaayg
tgatattgat
tcaagaaaaa
tcgetcaata
attatcaaaa
agatcattca
tgaagcagac
tcagagaaaa
tgggaacaac
gggtgatgec
cttgatacct
ccaacattit
acagttatat
tgcattcacc
aacttattag
ttgaacattt
gaggtcaaaa
ggtatgttta
cggcattaat
caacattatg
agaaatcttt
cacaatccaa
ttccoctaga
ctctaaacga
gcggaaaatc
gaaacaatag
aaggccactt
aaaatataag
ttttttat

Met val Glu Lys Arg Ser Arg Gin Ser Ser Ser
5 1

Pro Asp val Asp Asn Pro Pro Leu

20

25

Asp Arg Tyr GIn Leu Ile Glu Lys

40

228_5SL

atggttgaaa
gatgtcgatra
atcgaaaaac
ftatcgaaca
aatggtcacc
acaaaactgc
atcccagega
caattacata
aggcgcacgag
ttaaaacaca
atcacaccaa
aactatgtca
tatacggecet
tactattcca
ttcagagetc
cttggtacac
cctggtyggat
tatgtagaag
gaggttgtca
tgtgaaatgc
actaatacag
cccatatart
atcagcaaca
ctaactttyg
cctgatgttg
gaaattcgta
Ttatcgaata
aacatggaac
caaccattta
tcaaattaca
tCctttaggeg
acattaaaaa
ggaaatgtaa
agttatatac
taaatagcta
acattacttt
tatgatttct
aaagtagaac
ttcgtataag
gctaggacaa
ccecggtatat
cggtttggaa
ggaaaaatct
agttggtgca
tgtgcttgge
gagatcgcceg
gcaagaagta
ttcaatggaa
taaagaattc

aacgtagtag
accegecact
taggtgcagg
tattgggtaa
aaaactatat
atacactcca
atgaccatct
tcgtaatgga
ttttttegat
tccacgaaca
gracccagta
ttaaacttygc
acgtttccac
aacctttgga
tcttcceegy
ctatcaaacg
tttygggatga
gttcatcgtt
aaaagtgttt
cattitttga
aacaagcatt
ttaactcttc
acgatcacga
tagaattitt
gaacagattc
ataatrttggce
ttaggcagtt
agctattttt
atgaacatgc
cacatacaga
attcgtttaa
aatcacggga
ccttctaata
acatagacat
ctgctctatt
gecgtttattc
tgctcttgge
gagatctttyg
ttactgttgt
ccagaactgt
tctcaaaaaa
aagctcactg
ggcctatatg
tatatggcat
ctttgttttyg
aatggcacgce
ggcgagagec
cggatattga
gagtgcactt

Ser Gly Ser Glu phe

15

Ser Ile Pro Leu Lys
30

Leu Gly Ala Gly Ser
45
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1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1300
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3938



Phe
Leu
65

ASn
Lys
Arg
Gln
val
145
Arg
Ile
ASD
Glu
Lys
225
Tyr
lLeu
Cys
Asn
Ile
305
Pro
Ley
Ser
Trp
rPhe
385
Thr
Thr
Glu
His
Glu
465
Pro
Glu
ASp

Asnh

Leu

Gly
50

Gly
Gly
Thr
Glu
Ile
130
Met
Arg
Leu
L.ey
Lys
210
Leu
Thr
Arg
val
Glu
290
Lys
Gly
L.YS
Ser
ASD
370
Phe
Asn
Asn
Thr
Ala
450
Phe
ASp
Leu
Glu
AsSp

530
Phe

Cys
Lys
His
Met
Ile
115
Phe
Glu
Arg
Ala
Lys
185
Glu
Ala
Ala
sSer
Ala
275
Ile
Arg
Gly
Leu
Gin
355
Pro
Glu
Thr
Thr
Glu
435
Met
Leu
val
Ser
Glu
515
Tle

Phg

val
Gin
Glin
Met
100
Lys
Glu
Cys
val
Gly
180
Pro
Tyr
Asp
Tyr
Gly
260
val
Asp
Ser
Phe
Pro
340
Leu
ASh
Ash
Glu
Lys
420
Ser
Cys
AsSn
Gly
Lys
500
val
Glu

ASp

Thr

Asn
85

Thr
Phe
val
Met
Phe
165
Leu
Glu
Met
phe
val
245
Tyr

Glu

GIn

Asp
Trp
325
Tyr
ser
Glu
Thr
Gin
405
Pro
AsSn
Ser
Glu
Thr
485
Gly
Leu
Ile

Leu

Leu
ASp
70

TYFP
Lys
Ile
Phe
Glu
150
Ser
Lys
Asn
Asn
Gly
230
Ser
Tyr
val
Ile
rPhe
310
Asp
val
Asp
Arg
val
380
Ata
Iie
Asp
Pro
Phe
470
Asp
Ile
Asp
Ile

Giu

Ala
55

Iie
Ile
Leu
Leu
Ile
135
Gln
Ile
His
Ile
Gln
215
Leu
Thr
Ser
Thr
Trp
295
val
AsSp
Glu
Leu
Ala
375
Ala
Leu
Tyr
Iie
Thr
455
val
Ser
Arg
His
Asn

535
Ile

Lys
Arg
Thr
His
Ala
120
Asp
Asn
Pro
Ile
Leu
200
Ile
Ala
Arg
Lys
val
280
Lys
Asn
Ala
Gly
Ser
360
Thr
Ala
Iie
Phe
Asp
440
Leu
Glu
Thr
Asn
Ser
520
Lys

Pro

11836.045_228_SL

Ala
Gly
Lys
Thr
105
Ile
Ser
Leu
Ser
His
185
Ile
Gly
Arg
Trp
Pro
265
Phe
Ile
Thr
Ser
ser
345
Glu
Ala
Gln
Phe
Ash
425
Ile
Asn
Glu
Itle
AsSN
505
Leu
Asp

Glu

Gln
Thr
Thr
80

Leu
Pro
Glu
Tyr
Leu
176
Gy
Thr
Tyr
His
Tyr
250
Leu
Arg
leu
Asn
Asn
330
Ser
val
Gln
val
Ala
410
Ser
Ser
Glin
ASD
Ser
480
Ley
Ser
Glu

Lys

FPhe
Leu
75

GIn
GlIn
Ata
Asn
Gin
155
LyS
His
Pro
GIn
val
235
Arg
Asp
Ala
Glu
His
315
Leu
L.eu
val
Glu
ASp
395
Gly
Ser
Asn
Glu
Ash
475
Asp
Ala
ASH
Ala

Asp

Pro
60

Met
Gly
ASp
Asn
Tyr
140
Met
ser
Asnh
Ser
Asp
220
Glu
Ser
Ile
Leu
val
300
Ile
val
ASD
Lys
Leu
380
Ala
Iie
Thr
AsSn
Lys
460
Asp
Ser
Leu
Ile
Asp

540
Glu
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Leu
ASD
val
Tyr
Asp
125
Gln
Met
Ile
Phe
Thr
205
Asn
Asn
Pro
Trp
Phe
285
Leu
Thr
His
His
LyS
365
Cys
Arg
Asn
Lys
ASp
445
Leu
ASp
Ile
Cys
Arg
525
Asn

pPhe

Ser
Gln
val
Thr
110
His
Leu
Lys
Leu
Phe
150
Gin
Tyr
Lys
Glu
Ala
270
Pro
Gly
Ala
Lys
Ley
350
cys
Glu
Gly
Pro
ey
430
His
Thr
Arg
ASD
Gin
510
Gln
Met

Gln

AsTI
Pro
Ala
95

Arg
Leu

His

Ser
175
His
Tyr
val
Asn
Ile
255
Phe
Gly
Thr
Pro
Leu
335
Leu
Leu
Met
Ash
val
415
Pro
ASp
Leu
Ser
Glu
495
Leu
Leu
Glu

Arg

Ile
Lys
Ile
val
ITe
Ile
Arg
160
Gln
Arg
phe
Ile
Pro
240
Leu
Gly
Ala
Pro
Pro
320
Asn
Ser
Arg
Pro
val
400
Ala
Ala
Ser
val
Ile
480
Thr
Pro
Thr
Glin

LYSs



545

GIn Pro Phe

Tyr Gly Asn
Asn
595

ASp

Gly Asp

Met Pro
610
Ser Arg Glu
625
Gly

Asn val

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

89
3884
DNA

<400> 89

atattgtttt
acgtyggataa
aagatagtgc
tagtgtggat
gagcatttac
tcaatgcacc
tttggggaat
cactaggtgt
atgtttatgc
tttttttatt
caagtttgtg
gtgtttcatt
gtrtrttgct
acacaaaaga
ccagctctet
ataattgccc
tcattaaaga
agatccagta
ggaagaggat
tttcgacaaa
tccatttgaa
agatttacga
aggttataaa
ggatactttt
attaagagtg
aatcaatctc
atgtccgttg
tcgaaatatc
taattatgaa
gaaagttgcc
ccaacaaaat
ctttcatggy
agggatgttt
accttctaac
ctcacaaaac
cttaaatgca
ggcctccatc
tgaggatccg
actggotget
aagaggtatg
taatatgaag
agtaggctca

550

Glu
565
Ser

Asn

Ash
580
val Leu

Phe Thr

Lys Phe

His
Asn
Gly
Pro

Glu

Ata Asp

Tyr Thr
Ala
600
Asn

Asp

Arg
615

Pro His

630

Phe
645

Thr

ttecctaget
gtattataga
tataaaaggt
gcaaccaagc
cgtcggaaga
catgttaatt
tgagtctaat
tcacattatg
tttatccate
cgaaaacaag
taatagatag
cttattactg
tCaggtgcgg
gtagaaaacg
gacaaagctc
tccattttgt
gaaataacaa
Ttacaggatg
acgccrgtta
aggaaactaa
ttagtgagag
attattccaa
agaaattatt
ttaaagagca
caatatrttcg
gtccagcata
gtgccttcec
actaaaatga
gaatatggag
cgttatgaaa
aaacacttta
gagaatcccyg
gtgtatttgce
tatgcgtrcat
agcacaaaaa
agaccttcga
tcgectatea
ttctteagge
ttgaaaaatc
gaagggtgtt
caaatcgaac
ttagcattca

Saccharomyces cerevisiae

gttttcggtt
aacagcactt
cttttgcect
tttattacac
ataatcgttt
cctttgtgec
aaaatcgtct
tttatgaatg
aagcgcteca
gcacaacaat
cgttatatta
tatatgtgac
citggagggc
agatctcaaa
cagaacggtt
gtcacctatt
tattataaaa
atctcgratc
tccttacgea
aaattgeccce
attattgtcc
gaattgacag
ttaccttagt
gttttgatct
ctatcaaaat
cagcgaaacyg
cttrgccaaa
aaaaatacga
tggactcttt
gagttcaatt
gettgeatgt
gaattcctta
aagaaatgaa
ctcagcgaat
gaaaaatgcc
aaaggcgatc
aatctcgrca
caaataaaag
aatgtccaga
tagaaaagga
tgaaaccggce
aaaaaatcaa

11836_045_

555
Asp Glu
570
Thr Asp

Ile

His
585
ser Leu Gly

Phe Leu Ile

Leu Ser Asn
635

tggttatgaa
cttcggecaa
trrttgecta
tctcttteat
gccatttaac
agatagtatt
ttgccectatc
acattatcca
agctgacata
caatctatcg
tagaactata
tttacattgce
aaagtgtcag
tatctcgagg
gtcttttgtt
taagcaaaaa
agcgcttaaa
caaatatgag
gttgaatgaa
tagatcaaca
agtcgttgag
agggttegac
atcaacgttt
tctegttgaa
aaaagctaag
cgacaaaggt
acatcaaatc
ttccactttt
attgttrttcc
tgcttcatea
aattttaggt
tgatgaacty
aacgcctect
aactgtgaga
atcaatggeg
caaagtggcg
atccacacca
ggtggagact
ttcctetctg
ggatttagtt
acgctetttt
tgaattacct

228_SL

Asp Ile val
Mis
590
Phe

Arg ser
ser
605
Thr

Asp

Pro
620
ser

Leu

Asn Gln

cgrattgtet
caatatcacyg
tratgcaagc
ccrttceegtt
taagcagagc
gtacaaaata
ttggcttggg
tgaatttact
aatcgeactt
ccctgtgaga
aaggtccttyg
tacttcegeg
aaaatcggec
cctgtectet
tcgaaaagec
attgaaagtt
atgaatgaaa
agggaattaa
gatggcacca
ctacagttca
tctcataccyg
catattgatg
gaaacggcaa
gactcttcag
aatgatgacy
cctcaatttt
ataagagaag
tatttgcaca
tatccagaag
attagcgtga
gcagtggtag
gctttaaaaa
ctrattatta
acaccgtcga
cagccgttaa
ctaggtgeac
atggaagctt
cttgaacata
aaatatccga
tactcaagta
gaacatgaga
catgaaaatt
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560
Leu Pro
575
His Arg

Asn Ser

Lys Lys
Phe
640

grgaaaagaa
caaattgagc
arcgctttac
ggtttcacgg
tttcccatgt
tgtctatccc
ttcggtctct
gagtacctgg
tgtatctact
ttttcaatct
aatatacata
gcratttgac
aggccgtatg
atacaaccgc
aaggtcectt
tactaacctt
tggaaaacac
gcacagaaca
cttcgaatta
aagtgggacc
gaagaacact
aagagtgggt
attgtgattt
tagaaagcag
acgacacgga
gfccitcaget
cttcaaatgt
gagaccacgt
attctattca
agaaaccatc
atccagatac
atggatcaaa
gaggaagatc
gtgtcaattc
atgaaagttg
cgaactctgg
cgaaggaaaa
tecagaacaa
gttcatcttc
gtttttctgt
atgttttcaa
atgatataac

60
120
180
240
300
360
420
480
340
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



aatagagaag
atgcaaaaca
taattcagea
gccaaggaca
ggatgcagaa
tctaccatct
ttaaataaac
aggacctcca
taaatccgct
tttattagtt
ggtgaataat
cagaatatac
ctacataata
atcaatgcaa
atgaataatt
tactcgctaa
cgcacattaa
atccatcaac
taaagattga
aatataataa
gtggcrttta
aactgttgtg
gctctcataa

<210> 90
<211> 627
«<212> PRT
<213> sacch

<400> 90
Met Asn Glu
1
Ser Lys Tyr

val Ile Leu

35

Asp LYS Arg
50

val Gly
65

Ser

Pro

His Thr

Arg Gly Phe
Thr
115

Leu

Tyr Phe
Phe
130
Ser

Thr

Glu
145
Asn

Arg

ASp ASp

Arg Asp Lys

Ser Pro Leu
185
Ile Thr
210

His

Asn

ASp val

225

Tyr pro Glu

Phe Ala Sser

aaatcaatgg
agctatggta
gaaaattttc
ttttcaagaa
aatgcagata
ggratattta
taatgatitt
gataacttga
tactatttgt
gccagaagaa
ttgataattt
tagaagttct
rratcattac
taatgattgg
atcacagcaa
cattttcttt
tatacgatgt
tagtagtcac
aaaaaagtca
tattgtgtag
atatattrtt
taataatttt
agttcgctga

aromyces

Glu
5
Arg

Met

Glu
20
Thr GlIn

Lys Leu

Pro Phe

Asn
Glu
Leu
Lys

Glu

aacagaatta
acgaactctc
acttggaaac
tattagaaac
gggratattc
atagggaaga
aaatcgttaa
ccgaagtttt
tatcagtaac
ctactgatag
tgggattcaa
cttcggagat
ttcttecccea
tagttgccaa
cgttcaatta
attctataat
atgcatttgyg
attagtagtg
tcaaaaataa
aagtatcgat
gaaaacctaa
actcaattct
ctacttctca

cerevisiae

Thr Asp

Leu Ser

Glu
40
Ala

ASn

Ile
55

Leu val

70

Gly Arg
85
Asp His
100

Leu val

Lys Ser

Leu Arg

Thr

Leu Asp

Pro
Thr
25

ASD
Pro
Arg

Leu

Iie
Ser
Ser

val

Asp Glu

rphe
120
Asp

Thr

Phe
135

Gln Tyr

150

Asp Asp
165
Gly Pro
180
Pro Lys

Lys Met

Asn Tyr

Thr
Gin
His
Lys
Glu

Glu Ile

Phe Cys
Ile
200
Tyr

Gin

Lys
215

Glu Tyr

230

Ser
245
Ile

Asp

Ser

Ile

Ser

GIn Lys

val Lys

11836_045_228_SL

tctaagacca
cctitcaaat
tgcacttttc
aggtrrcgrtrt
gaaaggggic
attgtitgag
aaaaatatgc
ttcttcagtc
cttecatatcet
ttgggaatat
ttgttaatca
cttgaagttc
tctratattt
acarttaata
tcttcaattc
agcacagtga
cttgacactyg
tattatcaca
aggaagctga
accctttttg
tattataacc
tactattgcet
cgactcatgt

vai
10
Glu

Leu
Gin

Gly Thr

Arg Ser

Asp Tyr

Arg Tle
90

Glu Trp val
105
Glu Thr Ala

Leu Leu val
Ile
155

val

Phe Ala

Leu
170
Ser

Asn

Pro val

185

Ile Arg Glu

Asp Ser Thr

Gly val Asp
235
Ala Arg
250

Pro

val

Lys Ser

gagataggct
atttctttct
ccagctacgg
caaaattatt
aagttgattg
gaagatagtt
gaattctgtg
tggecgctctce
acatagaata
ttggtgaata
atgttacaat
acaaaaggga
gtcattcatt
cgatccictg
ggcttcagta
cacttaaacg
ctgtaataag
tggtgtgtaa
aatgcaagga
gaattattgt
tttcacaaca
tratcaatcc
catc

GIn Asp Asp

Glu Glu Asp

30

Thr Ser Asn

45

Thr Leu Gln

60

Cys Pro val

Ile Pro Arg

Gly Tyr Lys

110

Asn Cys Asp
125

Glu Asp

140

Lys

Ser

Ile Lys

Glin Thr

Pro Leu
190

Asn

Cys
Ala ser
205
Phe Tyr
220

Ser

Leu

Leu Leu

Tyr Glu Arg

GIn Gin Asn

rPage 100

cacgttetga
ctatactacc
aagaggatgt
atcaaaaaat
caagcggtac
tctataagta
gatcgaacac
ccaactgagce
gcttaagtgt
atgaagattg
attatgtata
atcgatattt
attgattatg
taatattict
ctgcatgaaa
tcaaacgtgg
gaacatcatc
gaacattaca
ctagtagtgt
atcttcgagg
acgaaatccc
ttgtatttga

Leu val

Thr Pro

Tyr Phe

Phe Lys
Glu
80
ASD

val

Ile
a5
Arg ASN

Leu Asp

Ser val

Ala Lys
160
Ala Lys
175
val Pro

val Arg

His Arg

Phe ser
240
val Gln
255

Lys His

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3884



rhe tau
275

Glu

Ser
His Gly
290
Gly Ser
305
L.eu

Lys

Ile Ile

I1e Thr val

LyS Arg Lys
355
Ala Arg
370

ser

Asn

Asn
385
Met

Gly

Glu Ala

Arg val Glu

Asn GIn Cys

435

Gly Met Glu
450

Phe Ser val

465

Glu

His Glu

Asn Glu Leu
Gln
515

Ser

Met Glu

Thr
520

Leu

Lys

Ile
545
Pro

Pro

Ala Thr

Thr Gly ser
val
595

Gly

AsSp Arg

ser
610
LyS

Pro

Tyr Tyr
625

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

<400> 91

taatgcecat
tgtgccaggt
tagacccatg
ttttgaggct
taagaggtac
tottetgggt
accittcact
tttaattacc

91
3197
DNA

260
His val

Asn Pro

Gly Met

Ile
Gly

Phe

Leu Gly
280
Tle pPro
295

val Tyr

310

Gly
325
Thr

Arg

Arg
340
Met Pro

Pro Ser

Ala ser

Arg
Pro
Ser
Lys

Ile

Ser Pro

ser ser

Ala
360
Arg

Met

Arg
375

ser Pro

390

Ser Lys
405
Thr Leu
420
Pro Asp

Gly Cys

Asn Met

Glu
Glu
Ser
lL.eu

Ly

Asn Glu

His Ile

ser Leu
440
Glu Lys
455
Gln

5 Ile

470

val
485
His

Asn

Pro
500
Asn Tyr

Tyr Gly

Asn Ser

Phe
Giu
L.eu
Asn

Ala

Lys val

Asn Tyr

Pro
520
Leu

Arg

Glu
535

Glu Asn

550

Glu
565
Gln

Glu

Phe
580
Tyr Ser

I'le phe

tatgccaata
ttccagatte
aattactteyg
tatgaggett
taccaatcca
aattatgagg
ttcggaattt
accccagcaa

ASp
AsSh
Lys

ASh

val Pro

Tyr Tyr
val
600
Glu

Gly

Arg
615

saccharomyces cerevisiae

aagacttgcc
tacaatctct
tggacgectt
tacaaattgt
aacctttaat
ccttgattaa
atgataagcc
aactaacaga

11836_045_228_sL

265

Ala val val

Tyr Asp Glu
Glu
315

Tyr

Leu Gln

Sar Asn
330
val Asn
345
Gln

Ser

Pro Leu

Ser Lys val

Ile Ser
385
Phe

Lys

Pro
410
Asn

Asp

GIn
425
Lys

Lys

Tyr Pro

Giu Asp Leu

Glu Leu Lys
475

Ser Leu

490
Ile

Gly
Asp Thr
505
Glu

Ile Gly

Ser Leu Ser
Leu
555

Phe

Phe His
Thr
570
Lys

Arg

Gin
585
Lys

Met

Leuy Tle

Glu Leu Phe

gctacataca
acctgctaca
ttatgctacc
tcctgtaaat
cgaacatcac
atgcattaac
ctcagatcta
gagatttttg

270
Pro Asp
285

Ala

ASD

Ley
300
Met

Leu

Lys Thr

Ala Ser Ser

Ser GIn Asn
350
Glu Ser
365

Leu

Asn

Ala
380
Arg

Gly

Gin Ser

Phe Arg Pro
Ala
430

Ser

Leu Gly

Ser Ser
445
val Tyr
460

Pro

Ser

Ala Arg

Ala pPhe Lys

Tie Glu Lys

510

Ser Arg Ser
525

Asn Ile
540

Glu

Ser

Thr Ala

Ser Arg Ile
GTu
590

Gly

Asp Ala

Ala ser
605
Glu Glu

620

Asp

gatttaccat
gaaggggaag
cgtaatgtta
tatatatatg
gacattaacg
tactctccac
aataataatc
tttaagtctt

page 101

Thr Phe

LYS ASnN

Pro Pro
320
Gln Arg
335
Ser Thr

Cys Leu

Ala Pro

Thr Pro
400
Asn Lys
415
Leu Lys

Ser Arg

Ser Ser

Phe
480
Ile

Ser

Lys
495
Lys Ser

Glu Cys

Phe Ser

Phe
560
Glu

Leu

Leu
575
Asn Ala

Thr Leu

ser Phe

ttttagaaaa
atcccaatac
gagaatcgga
aaaacggcga
aggacaatac
cataccaagc
cggacttgaa
Tcattagggy

60

120
180
240
300
360
420
480



gttgaacttg
cgaaaactgt
ctcaaaccag
aaagttcttg
gtgattcttt
atgttaaata
actaaaatta
tactttattt
tcacccttaa
gaaaaaatat
tcacttgaac
tcatattaag
ticaatcgtc
aacattggac
atgcgcaatc
cactacagtg
agtccagtgy
cattatacca
tattctgaca
ctgtctaatt
taatattgta
gttgagtaca
attcctaaaa
cgatgeggac
cgcttatatt
aaataatgaa
cttagccaag
attaaagaac
gaacgagatt
ataaaaaatg
ctttgataat
ctagaatcga
ggcatatgat
gtctttrttc
aagctattga
gaaactaagc
tcatttcaac
ttctaacaaa
aaaacacaag
ctcaaattgc
caaatactaa
gatcacaaag
aagatacttc
taagtgacag
cttctteett
ctccgeaaga

<210> 92

<211> 398
<212> PRT
<213>

<400> 92

Met Ala Leu Glu Gly

Vi] Lys Ala Leu Tar

Gly HMis Ser Asn Gly

ITe Lys a?s rPhe Ley
50

Gin Pro Ile Ser Ile

65

saccharomyces

ttcgagagte
tgtgttatct
caatggttaa
gaagagaagt
atattrattt
tatttatatt
aaattataaa
agtgattata
gagtttacga
daaacaaggc
tccaatggic
catttcctgt
tttcaaaaca
ttccctttga
cttttaaact
agagatatct
ctggacgtta
gctcaaaagy
tgtgaaaatyg
ccattrttcc
atagtggaaa
aataccatgc
aaactagaac
ccctatggga
tgcacgatgg
gtgcataaca
aatttgatag
gtcgtcatag
gatgccagaa
tttttcaaga
gagtactagt
accagggttt
tttacaatga
ttaagtaact
aatgtgaaga
ttcaatggat
gcattcgggg
taatccaacg
tacaaataaa
tctaaacgag
tactaataat
ttcaattcct
tcggactttt
cgaattgtcc
atcgtcatct
tggctta

ce

Le
Pr
Th

Se

20

va
70

atatcaatga
ttaacaacag
agggttgcta
ttcctcatga
attrtctctc
aagaagccgt
aggaataacg
ttcaactaaa
tttactaagt
aggaattggt
actccaacgyg
cattgocgoc
adaaaaaaaa
atggcccgea
rattgaaagt
tctactccaa
tacgctttaa
gtttagttita
aaccaaagat
aagatgatgce
aagaagctgt
tcattacagy
aatattgctc
ttagcatagc
caaactataa
aatccattca
catctctgac
aatgtcagcg
tttttaaata
attgaaaacg
CCaaaaaaaa
catcggccac
ttcgatgygtg
ttttcgettg
aaatrtcaaaa
gaatgtttac
ccacaaatag
aagcatcagc
gaagaaaaac
tcagcgaaaa
gtgacattac
gcggctacta
caataccaag
acagactact
Tctttatctt

revisiae

u Arg Lys

0 Lys Arg

r Pro Cys
40

Leu Ala
55

1 Phe

r

G1In

11836_045_

cttcaacaat
gagaattttg
tttegattet
caaataactt
tgtgtagtga
cagrtrcctt
taaaagaaag
tatcattcaa
tcacctictc
caaagcactc
aactecctgt
taattcatta
aggcgataca
tcratgeact
cgttatggaa
cgtggaattg
tttcaagete
ttcgeectttc
gcaaaagcaa
ggtcatcaag
cttcaccaaa
taagggattt
caaattgata
cCtaaattat
aggaattcgt
attgttgagt
tgccaacage
ggaaattttt
caaatgaata
gttacattta
atacaatttc
aacgatgtgt
aatgagttat
tgatatctitg
AdaAaaguua
ccaattcatg
tttatcacta
acctctatygg
tctttaattc
gttacaatac
ctccaactag
atggtgtagg
aaactgaatc
tagacatttc
cttcteectc

Lys Tyr
10

Ser

Lys

Arg Ile

25

Ser Asn Ala

Ala Asn ser

Asn Lys Lys

75

228 St

caatttagat
catgctaact
gatactttca
cattttttca
caattttttt
trgtttcatt
tctactacce
araacctcac
atggctttgg
actcctaaaa
tcaaacgcag
gagcaacatc
agcagtcctg
catcagttca
aaattaccgc
tttcaaagac
tctccaagaa
cccattgata
acaartrtcc
ttagggacaa
ttagtaaata
ccagatttct
tcggactgtt
actcactcga
attacgcaag
ttgaatcagce
tgggatattg
ttccaaaaga
agaatgggag
aatattatat
aaaaaaataa
actaaccact
aagccatgta
aaataccatt
acagagtcat
tctactaggt
cccacectec
aaaccatgca
tggctctacg
cgctattacg
atcacatgct
ttatagaaaa
tgaaacgtca
tagcgattcg
aagttcatcc

Thr Arg Gin

His Leu Asn

30

Asp val Leu

Leu Glu GlIn

60
Lys

Lys Gly

Page 102

tgcagtigec
ctttaacaag
agagtaaatt
gcgtagttat
ttaatgtitc
gaaatcaata
aaggaaaatec
atatttgtct
agggattgcg
gacggtccat
atgtittgogc
aacagcctat
acattcacac
agttgaaaag
taggtaaaaa
aagcaaacgt
aatccrtaaa
tftatgacaa
ctggtaagec
caagtatgtg
attatcacaa
tgacaaggtt
ctatatrttac
atgaacgcaa
TTtttagcaca
gcgactactc
caacttcacc
aagctgaaat
ctgttgettt
aaattgaaat
atgccatctc
atactaagat
aggatcacta
aaacatagat
cttttaggta
gttcaccteg
aatacagcat
aatctaaata
aaaacagctt
ccatcaatga
aatactgtag
accgatatey
tcatcgggat
trttctatat
tcatctrrtecec

Glu
15
Ser

lLeu
Asn
Ala His
His Gin

Thr
80

Asp

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3197



Ser Ser Pro

His Leu Cys

Asn Leu Leu
135
val Arg
130

Asn

Thr

Ala val

145
Ser

Pro Arg

Tyr Ser Pro

Asn Glu Pro
195
Iie Pro
210

Met

Leu

ser
225
Leu

Cys

val Asn

Gly Lys Gly

Glu Gin Tyr

275

Ala Asp Pro
290

Glu Arg

305

Ile

Asn

Thr Gln

Gin Leu Leu

Ile

Ala Ser
355
Asn val
370

Glu

lLys

Ala
385

Met

<21(>
<211>
<212>
<213>

93
3194
DNA,
Sacch

<400> 93

aaaaagecgt
cctacatgta
aaggtctaga
atttcgeget
cgaaggtgac
tgcatgegga
tgatgcgggt
aattctgtay
atctcectteat
agagaagtat
agtttttaty
tacacaaaat
aattgtaaag
gcgegtattt
ccaggttcat

Ile
85
His

Asp

Thr
100
Lys Val

Asp Ile

val Gln

His
Gln
val
Phe

Trp

Thr Thr

Phe Lys
Glu
120
ser

Met

TYyr
135

Leu Asp

150

ser
165
Pro

Lys

Phe
180
Lys Met

Phe Phe

Asn Ile

Leu
Ile
Gin
GIn

val

Asn Ile

Asp Tie
GlIn
200
Asp

LYS

Asp
215

ITe val

230

Asn Tyr
245
Phe Pro
260
Cys Ser

Tyr Gly

Ala Tyr

His
ASD
Lys
Ite
Ile

Lys Leu

Phe Leu

Ile
280
Ile

Ley

ser
295

Cys Thr

310

val Leu
325
Ser Leu
340
ieu Thr

val Ile

asn Glu

Ala
Asnh
Ala
Glu

Ile

Gln Asn

Gln Arg

S5er
360
Gin

Ash

Cys
375

Asp Ala

390

aromyces

ttgcggaaag
ttatgeegeg
tttgctaaga
tggtgtgett
gtagcaatcc
ttggttgtca
aaggggtgtc
acactctett
tttttcagey
tcrtgttgta
caaatgcagg
tacttggcaa
gatcaagatt
accaccggea
tttgcataag

cerevisiae

caatgtittg
ttgcttgtgc
cgatgaggcyg
tcgeatcttt

aaaaaaggga

caattcgcag
tgttatgcag
ggggtaataa
cttgtaagga
tctotttggt
gaacagagta
acacgttogt
gtgtcatgct
aaaggccatt

attcaccaca

11836_045_

Leu Asp Phe
90

Leu Lys

105

LyS

Arg

Leu Pro

asn val Glu

val 1ie Arg

155

Ile Pro Ala
170

Tyr ASp Ash

185

Thr

Ile Phe

Ala val Ile
Glu
235

Asn

GTu Lys
Thr
250
Arg

Ser

Thr
265
Ser

Leu

Asp Cys

Ala Leu Asn

Met Ala Asn
315
Glu val
330

Tyr

Asn
Asp Ser
345
Trp ASp

Arg Glu Ile
Phe

395

Arg Ile

cccattcaga
aggracggag
gagcccgaaa
tcgtgigoig
agtctaggcg
acatattggc
gaacaggaag
ggttaaaagc
attaatcccc
tcggagtatt
cccggtitaag
tgggaaaagc
gatgtgeccge
gigtcacata
gtacggaaaa

228_sL

Pro Leu Asn

Ile
110
LYS

Cys Ala
Gly
125
Phe

Leu
Leu Gln
140
Phe

Asn Phe

GIn Lys Gly
Thr
190

LYS

Tle Leu

Pro Gly
205
Lys Leu
220
Ala

Gly

val Phe

Thr Met lLeu

Phe Leu Lys
270
Ile Phe
285

Thr

ser
TYr His
300
Tyr

Lys Gly

His Asn Lys

teu Ala Lys
350
Thr ser
365

Phe

Ala
pPhe Gln
380
Lys

Tyr Lys

aacaatatct
tcecctgeacyg
caaacaagcc
aatgcacctg
ctttcaaccg
aatgtttect
gtaaaaatta
cattgttgaa
aggaaggtgc
tecrtettic
gctgttagtc
tttatacttg
tgtgtaacaa
daaaaaaact
tacgataagt

Page 103

Gly
95
Leu

Pro
Leu
Asn Thr
Arg GlIn
Leu

160
val

Lys

Leu
175
Cys

Pro Cys

Thr Thr

Thr Lys
240
Ite Thr
255
Lys Leu

Thr Asp

Ser Asn

Ile Arg
320
Ser Ile
335
Asn Leu
Pro Leu

Lys Lys

trgctgtate
atttttcaac
aaaaaccgga
gtgcacgctg
Ccccceccaccg
cceetectgt
aatgggectt
gtacggaatc
cgatgtaatg
ttLtctttgt
agccgeactc
gcggtgtagt
cctttttgaa
cecegecaaag
taaccagtaa

60

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



tttgctecget
tagattrttc
tgctagcaaa
aaatcatcgc
acccttcagg
taaatccttg
cactaagact
tactatttecg
cttgggagaa
ctatccacag
ggatgaaata
aacgacaagc
tcaacaacta
taaaattcaa
cctgettgea
ccagatcaac
ccaagattct
aggggtggaa
agaagataac
tggtgacttg
aatgtrtgac
tagattggag
ataaatatat
aaaaaaaaag
ttcggagttg
aggrrrgtrt
ggttaactga
ccgcetgtegt
taagttataa
aagttcaatc
atgcecacact
ttctgegett
gacaagagtg
taattctacc
aacatgtict
cttttttcca
ctatcccgec
ttccgeattt
ccrecettetc

<210> 94
<211> 397
<212> PRT
<213> Ssacch

<400> 94
Met Gly

1
His

Phe

Asn GIn

I'le ser
35

Met

Leu
Phe Arg
50
val Lys
65

Asn

Leu

Cys Arg

Ser Tyr Glu
Phe
115

Thr

Glu val

Gly Giu

ttagctactg
cgrrtgtgaa
tcgeatcaca
tatgtactta
atggacaatt
aggaataaaa
agtgatgata
ttagaagagg
acagatagcyg
tggagaaaag
gtigatagac
agaacactty
agitgtcaga
tctaacgtag
ttaaaatcac
aatttgaagt
gacaaaaatt
agacagcgta
caaatggaaa
aaaattatgg
atcgagaaca
aaagtgatcg
tgaataaata
agcgagggag
tcagacaaag
ttceccagtty
aaaatcaaca
gggactatat
ttcatataat
ttgttgggaa
attcctatag
gccttttata
tatctcaage
ctacaaacga
gaaaattgga
caagcccagce
acggttgata
tttcggagta
ttac

aromyces

Arg Lys
5
His His

20

Asn Ile

Asp Asn

Lys Ser

Phe Asp
85

val Pro
100
Pro Lys

ASp Ser

Ile
LyS
Thr
Cys
Leu
70

ASp
Giu
Ser

val

ataaaccttc
tagccattit
gtcgecacca
tttccaatat
gtitcaggaag
tccacaaaca
aatgcgtctce
tttttccaaa
ttattcacag
ttgaaagtca
tcaggtccga
aadaagctat
gcaaccaact
ccgaccgaaa
ccaacccectt
taaagcatcg
tagccataaa
ttcttagaga
tcgacttgta
ctcacgettt
atgtacagca
ggaaaagatg
gtttctaaaa
acattagtac
ctitctcttt
ttacgtattt
tgattttgtg
tttttacagt
ttcatttgtc
aaaggaaaac
aattgtcttyg
ttaagcgtcea
gtccgtatat
tattagtaaa
agcatcacat
cctagcecga
taacgaaact
gticattgcee

cerevisiae

lteu Ala

Asn ieu

ser
40
Gly

Gly

Ser
55
Arg Asn

Ala Thr

Arg Asp

Asn Arg
120

Ile His

11836_045_228_sL

tctgttaaca
tagatatata
taatcagcac
tacaggatcc
cagaagacgt
acttcaccca
ttatgaggtg
gtccaacagg
agatttggga
atataactta
gattagaagc
agaggctcga
caccaagatc
gattgacgaa
caggaagaaa
teacttacag
tctaagttct
tgcccagaag
cggaaaccta
tggcagagag
ggcagataat
gtgatctgtt
aggcatacgce
tgaaggtctc
cccataaata
gtttccecgtt
aaaagtaaaa
accaagtcta
aaaaaagatt
artatgaagg
attgggtget
caacgccctt
gtttaagttg
aaaaaaaatc
cgtatgctac
tcatcctatt
ctttactgct
gcatacatac

ser Lys Ser

10
LYs Leu Gin
25
#is Glu Thr

ser Arg Arg
His
75
ser

Lys Ile
Thr
90
Leu

LYS

Gly Ala

105

Cys GIn Ile

Arg AsSp Leu

ctattatttt
atgdggttca
cataagaacc
catgaaacaa
gataggctac
aactgtcggt
cccgaaaggg
tgccaaatac
aattttgcaa
gagaatgtcc
actaaattaa
tgtactggaa
gagagcaatt
cttgcccatg
agggagagag
caagaaacta
gaatatggac
tatcagtttg
gaacaaataa
titgaagcac
gctttacagg
atacacacaa
agatattctt
aattcttett
aagtgcattc
ccattcatga
gagggtaaga
cttgctrtctc
ttagttacaa
gtttccggta
tatgctgegg
accaagatcg
azaaggatat
aataatagag
tagagaaaat
aattgtcaga
ttgggtcaaa
cgcaacttgg

His His Ser

Asn His Arg

30

Lys Tyr Leu
45

Arg Asp
60

Lys

Arg

Gin Leuy

AsSp Asp Lys

Thr Ile Ser
110
Glu Glu
125

AsSn

Pro

Gly Phe

Page 104

tttattactt
gaaaaatact
tgaagttgea
aatatttatc
atgtgaagcet
tcgatgacgce
atggccttgce
ctgaagaaaa
atgagaatga
agcctgagga
aatctgtaaa
agagagttct
gtgacatgct
aaaatagaag
aaaagcgaga
tgaaaagagc
ggtatggceea
aagccgatga
aagcggtgag
aaaacactag
ccaagcgata
aatatcgtgt
gcgaaagaga
tgtattttct
aaacatcggc
tcttaaactg
aagatagata
ataaagttga
aacgatatca
atcactgcgt
aaaaattata
agcggattaa
ttagtaagaa
trattgtaca
ttttactatc
ccaccgaatg
tatgcctctt
acgaggatgt

Arg His
15
Tyr val

Ser Pro

Leu

His Pro

Cys val
95
Leu Glu

Asn Leu

Ala Asn

860
1020
1080

1140

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3194



130
Glu Asn
145

Glu

ASp

Asn val

Glu ITe Arg

Leu GIu Lys

195

Gln Leu Ser

210

Asp Met Leu

225
Leu Ala His

Phe Arg Lys

LyS Leu Lys
275
Ser Asp
290

Gly

ASp
Tyr Gln
305
Tyr

GIn Phe

Tyr Gly Asn
His
355
Ile

Met Ala

Phe Asp
370
LYyS Arg
385

Tyr

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

<400> 95

ttatttcaag
Cccaataactc
cacaaagttc
cagattttgt
gaggtgtcat
atattcagct
tcgatggctc
acatggeatt
aagtcacagc
taaagctgca
tgtaccacaa
aaatagttaa
caatgcctcet
atttitcggc
cgattagtac
gaaggaaggt
aagttttaca
ttacagatat
ggttgaccgt
aaatgggttt
atcatccect
aacaaatgag

95
3875
DNA

Tyr
GlIn
ser
180
Ala
Cys
Lys
Glu
L.ys
260
His
Lys
Gly
Glu
Leu
340
Ala
Glu

Arg

Pro
Pro
165
Thr
Ile
Gin
Ile
Asn
245
Arg
Arg
Asn
val
Ala
325
Glu
Phe
Asn

Leu

135
Gin Trp
150

Glu

Arg

Glu Asp

Lys Leu Lys

Glu Ala Arg
200

Ash Gln

215
Ser

Ser

Gin
230
Arg

Asn

Ser Leu

Glu Arg Glu
Gin
280

ITe

His Leu
Ala
295
Arg

L.eu
Glu Gin
310
ASD

Glu Glu

Gin Ile Lys
Glu
360

Gin

Gly Arg

val
375
Lys

Asn

Glu val

390

11836_045_228_sSL
140

Glu
155
val

Lys val
Ile
179
val

Glu

ser
185
Cys

Lys

Thr Gty

Leu Thr Lys

val Ala Asp
235
Ala Leu
250

Arg

lLeu

Lys
265
Gln

Asp

Glu Thr

Asn Leu Ser

Arg Ile lLeu
315
Asn Gin
330

val

Asp

Ala
345
Phe

Ser

Glu Ala

Gin Ala Asp

Ile Gly Lys

395

aromyces

catttttggt
tgctcacatc
catgeteget
ctctattacc
ctctaacact
cccagatggt
tcattccaaa
aggattttat
aagcctgaga
gaaaaaataa
ctaacgataa
tttagattit
atgtcacctt
gtctgcecttyg
tcaaagaaca
Caaatttict
aaactttgga
aactccaaaa
ttcattccaa
gacataagtt
gaattcttta
ttttccatgt

cerevisiae

grtgttggty
ggccttttga
tctcaaattc
acttttaaca
gttttcagtg
accacggtag
ttgggcaata
gcattatctc
taagttaagc
acatgacttt
cagtaagagyg
tatactggta
caatagaagt
ttccattttt
ctttaatcct
tecotecaacy
tcagaaaaaa
gctctaacaa
aatcagitic
actcagaact
acgaactgcg
caagtatctc

cgggtatatt
tattacctyg
agttagacaa
cattttgcaa
ctgctgctat
acaatctggt
taatttctga
tcatttttge
acgatctaga
tagtaattgy
gtaatccgag
tgataaacga
ttcccttttt
aaggcgcecaa
tggaaacaaa
ataataatac
agaaaaaaat
aaatatcaat
gagaaatgct
ttgcgagaaa
aaacaccggy
tagctettct

Ser GIn Tyr

ASp Arg Leu

Thr Thr Ser
190
Lys Arg val
205
Ile Glu
220

Arg

Ser

Lys Ile

Lys Ser Pro

Gln Ile Asn

270

Met Lys Arg
285

Ser Glu
300

Arg

Tyr

Asp Ala

Met Glu Tle

Gly Leu
350
Thr

Asp
GIin Asn
365
Asn Ala
380

Arg

L.eu

Trp

aaccctattg
cgttgetttc
gaagagceca
aaatrctaggt
taagaaatta
aatctatagyg
atctctcact
tgrrtttget
aggtggcgag
ctgtttaget
acagtatgag
cgttcatata
atttcgactt
daataaaata
aaaataaaaa
ttgcttatat
atggctactc
tctagcggaa
tataagtcta
tctectteac
cattacgaat
gagagtcaag

page 105

Asn Leu
160
Arg ser
175
Arg Thr

Leu Glin

Asn Cys
Glu
240
Pro

ASp

ASN
255
Asn Leuy
Ala

Gly Arg

GIn Lys
320
Asp Leu
335
Lys Ile

Arg Met

Gln Ala

aacaataaty
ggtggritgg
actrttcgat
caagcactgg
accaaggcta
cagaccaatt
gacgtcrttt
tcaaataaga
cctcaaagta
tgctgaattg
tacagctatt
gcaagagcgt
ttgtttitgt
aaatgaagaa
atcaaaagtt
aactctttta
cccatttata
attctacaga
ttccaatgtt
ctgagcgget
caatcagtac
ttaccagaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



tggaagtgca
tagaaagaat
gaccacaagt
aagttgcgcec
ttattatatc
tgctaaacga
tgattitiat
gggttgcicc
aracttaagt
trttattgtt
ttccageaac
aatatgttgc
aaatggcaat
taaaagacaa
agctcaggcea
tctggtatag
ttctctgaat
atgggatatt
tgtgaaggcc
caaagacaga
cacctcggga
ttttggattc
atcaaaacta
tcecaagttee
gtyggaacgat
tattatagaa
aaaaaggata
atatataaaa
tatgagtttg
gcacctattt
gggtcctgga
aaaaaaatat
ccaggtacac
aagccaataa
cgagaaactt
ttcttctaat
aatttataga
ctcaatggga
attattgtat
atttacttgg
atgccrtagg
actrtatttta
taacattacc

96
593
PRT

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

<400> 96
mMet Ala Thr
1
Lys

Asn Ile

Pro ser
35

Asp

Lys

Phe
50
Arg

Gly

Glu
65
His

Leu

Tyr Glu

Ser Ser Ser

agagcttcaa
attgcacatt
gctgaaattc
gaaataagat
gctaattcta
gtaaagtcac
tcgaacttaa
gtatacatct
gaaaagagyy
ggtacaaaat
acaaacgaaa
ctagaatggt
gtgagcctct
adactcgaag
cagcaagtct
cgcttatttt
gaacatgcaa
tccgacttgg
attgcctttt
tgtattaagt
caggtgacgt
ggtgatacca
ctcgaagtta
atggcaattt
aaggaggaaa
tatatggagg
ttcattgeac
ctatacatac
aatgaggcga
agttggctga
aaattaagat
agagacagag
cgagcccagt
tgatgtattyg
aacacaagaa
atattttgtc
tgaaaagttt
ccctaaaata
aaagcccata
agggattatc
tttttggccc
caccgatgtg
gtttggecccc

aromyces

Pro His

Asn
20
val

Ser
Ser
Ile ser
Ser Ser
Ile

85
Glu

ser

ser

Leu
Ser
Arg
Tyr
Pro
70

Ser

ser

gaaacgatta
ctcrtggttt
tggaaaagaa
caacctttga
acgcaagatc
atattccata
tttcttggtc
ggtctgagaa
atttagtgac
ttggeegtat
aggaaccagt
tcaaaccagy
ttgaaataaa
atgaaaattt
gtggtacgtt
ttcattatga
acctgcttge
ataaacctat
gtccttggtc
tttggcatac
ctttgatatg
agaatcctgt
ggtcgeccaa
gcgttgecac
taattaatga
gtatcgaaac
gcacaaacca
gtatacataa
cgtgccatat
tttgtgacgt
aataaaacga
aaaaaccaga
cacatcgaac
gaagaggaag
gtcattaccg
ttaactttcc
cacgttggece
acaacccecce
ttcaagtcgt
gttttceccea
gtttcattaa
tggtctacaa
gtgaagagta

cerevisiae

Tyr Tyr

Gly Asn

Arg

ser

11836_045_228_sL

ttcaaaatta
tcaattgcce
taaagccatc
ctttagtaca
agcttcccea
ccgtgtattg
aagaaccaca
agaaggagceg
atgcgtctca
tcttctttat
atttgrtttc
tgaaatttgc
gagtttgcat
aataggattg
attaagagct
aaaatactaa
agrcggeggc
taaaaagttt
gaagtctttyg
atcgacaggc
gtcgttgaga
attaataaca
cecetttgegt
taacgatgaa
aattrcaagag
aacacataac
aatacttcaa
aaaaataata
taaacaatta
ttttaattcc
aatgaaaccce
atacaaagag
ttataatgga
cagcgattca
gtatctictg
grtacatgac
aaactttgac
ctggaatcta
ggagcacact
ttttagtact
tgagcttccc
trctgatatt
tatgg

Tyr Asn
10

Thr Glu

25

Ala
40
Glu

AsSn

Ser
55
Glu pPhe

Thr Thr

Gin val

Tyr
Leu
Phe
ASn

Thr

LYys Ser

Cys Glu
Glu
75
Phe

Asn

Glu
a0

Arg Ser

actaaagagc
gaccgtgrct
aaaaattgct
ctectegeccey
caaagacaaa
gatgcacctt
aacaacgttt
gtatctatat
ttctgtectt
gatcaaaaag
caaactgaat
aaattittatg
ttccecataa
daacttcatt
tatgetttea
caaatatttt
aatgataatt
gttctteceac
ttggctacgg
acattgttgg
cataaacaga
ctatactcat
gtactgageg
acgataagat
agtrgggattt
aaaagaataa
atagcaaact
gggaaaaaaa
tattttaaca
gatcggecty
agcaacgtta
ctgtttaagt
tgcaaagaaa
gttgattoca
taatgtagta
tacaaatatt
ctatttaaaa
tattttgggt
aaccatacta
caggcecaata
attgatgaca
gcaatcactc

Ser Lys Ser

val Asp Arg

ITe Pro
45

Ser

Met

Lys Pro

60

Leu Arg Asn

Ser Met Ser

Gly ser Ala

Page 106

aaaaggacca
ttacgtrtga
ttggaccagy
atgttgcocg
tccaaagacc
gcctgagaaa
tggtgggact
tggaccatca
acaatactta
aatrttrrtca
ccttcaaagg
ttggagagga
aaaactggag
ccacttatca
catacccttt
ctacaggtat
cttgtagctt
ataaagcggc
gtggtggaag
atgagatttg
ttgttgctac
atccaaaatt
cagtaatctc
tttatgaact
atggatctaa
ggtaatataa
aacagtaaga
aaggaaacca
cttccgcact
aaacagcgaa
gatgatgctc
ggtcaatatc
aatactggry
ccaggtatag
atatatcctc
gtaccttatg
ggtaaatgga
ttaatrtaatt
agattagtta
ttcecttitta
acttattatt
agctgcgtge

Ser Asn

Phe Ile

L.eu Asn

Ser Pro

Thr Gly

ser Ile
95

Arg Ala

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3875



Ser
Lys
Thr
145
Lys
Asp
Ser
Lys
lLeu
225
Asn
Lys
Arg
Ile
Phe
305
Gln
Gly
Leu
Arg
Thr
385
His
Trp
His
Leu
His
465
val
Phe
Tyr
Arg
Ala
545
Glu
Iie

Arg

Arg
Asn
130
rhe
Asn
rhe
Asn
Arg
210
Arg
Asn
Glu
ASp
val
290
Phe
Thr
Glu
Phe
Gln
370
Tyr
Ala
Asp
Lys
l.eu
450
Thr
Thr
Gly
Pro
val
530
Thr
Glu

Ile

Asn
115
Ile
Glu
Cys
Ser
Ala
195
val
Asn
va'l
Gly
Leu
275
Gly
His
Glu
Ile
Glu
355
Lys
Gln
Asn
Ile
Ala
435
Ala
Ser
Ser
Phe
Lys
515
Ley
Asn
Ile

Glu

100
Asp

Ala
Thr
Phe
Thr
180
Arg
Lys
Asp
Leu
Ala
260
val
Thr
Ser
Ser
Cys
340
Ile
L.euy
Ala
Leu
Ser

420
Ala

7Thr

Thr
Lay
Gly
500
l.ey
Ser
Asp
Ile

Tyr
580

Tvyr
His
Thr
Gly
165
Leu
Ser
Ser
Phe
val
245
val
Thr
Lys
Ser
Phe
325
Lys
Lys
Glu
Gin
Leu
405
ASp
val
Gly
Gly
Ile
485
Asp
Ser
Ala
Glu
AsSh

565
Met

Ser
Ser
Ser
150
Pro
Ser
Ala
His
TYIr
230
Gly
Ser
Cys
Phe
Asn
310
Lys
Phe
Ser
Asp
Ala
390
Ala
Leu
Lys
Gly
Thr
470
Trp
Thr
Lys
va'l
Thr
550
Glu

Glu

Lys
Leu
i35
Ala
Gly
Pro
Ser
ITe
215
ser
Leu
Ile
val
Gly
295
Thr
Gly
Tyr
Leu
Glu
375
GIn
val
Asp
Ala
Gly
455
Leu
Ser
Lys
Leu
Iie
535
Ile
Ile

Gly

Leu
120
Gly
Glu
Ser
ASD
Pro
200
Pro
AsSn
Gly
Leu
ser
280
Arg
Asn
Ile
val
His
360
Ash
Gln
Gly
Lys
Ile
440
Ser
Leu
Leuy
Asn
Leu
520
Ser
Arg
Gln

Ile

11836_045_228_SL

105
Thr

rhe
Ile
Cys
val
185
GIn
Tyr
Leu
Ccys
Asp
265
Phe
Ile
Glu
Cys
Gly
345
Phe
fteu
val
Gly
Pro
425
Ala
Lys
ASp
Arg
Pro
505
Glu
Pro
Phe
Glu

Glu
585

LYS
GIn
lLeu
Ala
170
Ala
Arg
Arg
Ile
Ser
250
His
Cys
Leu
Lys
Cys
330
Glu
Pro
Ile
Cys
Asn
410
Ile
Phe
Asp
Glu
His
490
val
val
ser
Tyr
Ser

570
Thr

Glu
Ley
Glu
155
Glu
Arg
Gin
val
Ser
235
val
Glin
Pro
Leu
Glu
315
Leu
Glu
Ile
Gly
Gly
395
AsSp
Lys
Cys
Arg
Ile

475

Lys
ey
Arg
ser
Glu
555
Gly

Thr

Gln
Pro
140
Lys
Ile
Tyr
Ite
Leu
220
Trp
Tyr
Tyr
Tyr
TYr
300
Pro
Glu
Asn
Lys
Leuy
380
Ile
AsSn
Lys
Pro
Cys
460
Cys
Gin
Ile
Ser
Met
540
Leu
Ile

His

Page 107

Lys
125
Asp
Asnh
Arg
Tyr
GlIn
205
ASD
Ser
Ile
Ley
Asn
285
Asp
val
Trp
Gly
ASn
365
LYS
Ser
sSer
Phe
Trp
445
Ile
Thr
Ile
Thr
Pro
525
Ala
Trp
Tyr

Asn

110
Asp

Arg
Lys
Ser
Ile
190
Arg
Ala
Arg
Trp
sSer
270
Thr
Gln
Phe
Phe
Asn
350
Trp
l.eu
Leu
Cys
val
430
Ser
Lys
Ser
val
Leu
510
Asn
Ile
ASNh
Gly

Lys
590

His
val
Ala
Thr
175
Ala
Pro
Pro
Thr
Sar
255
Glu
Tyr
Lys
val
LYys
335
val
Ser
His
Asn
Ser
415
Leu
Lys
Phe
Gly
Ala
495
Tyr
Pro
Cys
ASp
Ser

575
Arg

Arg
Phe
Ile
160
Phe

Asn

Cys
Thr
240
Glu
LYS
Phe
Glu
Phe
320
Pro
Ser
Lys
Ser
Glu
400
Leu
Pro
Ser
Trp
Gln
480
Thr
ser
Leu
val
LyS
560
Asn

Ile



<210> 97
<211 2727
<212> DNA

<213> saccharomyces cerevisiae

<400> 97

caaaaaatgt
agatattgcg
aatcgttcgt
atgcacttga
atcaaaacct
aagtctacca
caaacgtaat
atcacatacg
atcctttget
acaataagct
taaataactt
taatatggct
tttatcacat
ctcatgcaag
trirttatgaa
tcecttttacg
ataaagctaa
aaacgataga
cagataccygc
aagattactt
acaataaagt
gcatagtgtc
cattaccaag
atgatttaat
ctaaagaacc
aaaagattga
ttgtcaagcg
agatttgcaa
aatttttggt
atctttacag
gtaccggaac
tattatcaaa
gaaatggaaa
tgctagttgt
caaaaactcc
gegtegattc
aaactgaagc
atgtatgaag
ctagaatgag
atattgtata
atgaaacagt
tgtcaaattt
tgcaataaac
actgaatgcc
atgtaatcca
atatgggagt

<210> 98
<211> 218
<212> PRT

atacaaactc
atgeccgtgat
tatcegaage
tatacgcagce
tcacatacat
cggcgaaagt
tcegtagitt
tatacccaac
tataattctt
atctatgtga
gtagtcggat
gactcaaaac
ttttacaata
atcaaacaaa
gattcaaaag
cgaccgaaaa
cgtgaactga
gccatteagg
cattactaac
ggtgtcacaa
gacaaaaaca
taaaaccttc
caatattgat
agaactagag
tgaaaatgaa
atcaaaatta
gataatgtct
aaacctaatt
atgtattttg
gaagaaattg
acttgctatt
ttatatatag

Cttgggggggy
tgaggggtga
ttgcattgcc
taaagttggt
aataacagaa
taggtataat
gaatacgtca
tttacaagtyg
cccttaatta
caaactgcgt
gcagcaaccy
ggcaggtiga
ctgaaatcat
ataatgatag

ttaggattgg
aattcaaaag
tggccaatty
ttaaagcaag
tggtagtaat
tgattitita
tcccaattat
acctgttata
gttatcatcc
gctgcgtacy
cgtacaatgg
ctgctagata
gtggctaget
aaatggtaaa
attatgtcct
agagaagcgt
ccaggctcta
caaaaggctc
aattgtaccc
tataaaccat
acagcaacca
ggaaagatta
ccttctcagt
agagataaat
gatctectaa
caaagtctac
gaagatacgc
gctacaataa
aacatititc
gatttgagga
ttacttatca
gtaaataatc
aaggctcaaa
gaaccgcaat
ttceccgttgy
gaggggattit
aatattgaaa
attttggcac
aaatggaaac
aaatcaattg
agctttagat
gtaattaccg
gtgatggcga
aacaaattct
ctaaagcacc
agaagtg

<213> Saccharomyces cerevisiae

<400> 98

11836..045_

tcaagaaaag
ggtcgaccca
atacaattaa
ggtaaattat
atcgagcatc
tctgaggtge
tttatttitt
tagtgaattg
atcttgeatce
gtgactccaa
ctctatatag
gttatccaag
arctttttca
gititggact
cggcggctaa
tttaagagtt
titgaaagat
agaaggttaa
cgggtatttt
tttctgtaaa
aagcattaga
taatttactc
ttgattttga
caatggccaa
caatcattga
aggatgattyg
tgctacaaaa
aggactcagt
gaaacctttt
catttgatgt
tgattgtttt
ttacactagt
daacatactg
tactgacaaa
ccaaaatagt
gctegeatat
aacagcgaag
acaagtgact
ttaacatatc
cetgatatte
gtggacagaa
tatrcggaaa
agttttacca
tgaaaattag
attaccattg

228_SL

taaatgttgt
gtctatttca
ttgacatcag
ctgaaaaagg
gctattagca
tgatcttcyg
aaattacacg
aattattcgg
tttatttaat
acaatctgtt
gtttggaccyg
tgaattrgag
tgttaggctc
ttacattgct
attttccatt
gtttctaaca
atggcaccga
gtattttttt
atcagctgaa
tgatatagtt
aaatctegtt
ttgtaatgaa
aactgtattyg
agacgctctt
aaacgaagaa
ggatccagea
agaaatcacyg
gtgcccgaaa
cttttgaata
gaaaagcaat
tttttctecat
ttataagtgt
tgtgtttatg
cgttactgat
agtcgttgac
agttgtcagt
taactgcatc
gttgagagct
acctcttcrt
agtatattyg
gtrrtrttgt
ttacatggtt
tcazacaata
tcatttattc
tctagectgt

actgctccaa
ctecgegegat
cagacagcaa
attgaataca
gagtatctcyg
acgcaatgeg
taccaggtag
aacatcaata
tatattttge
aatticcata
gtatgtaacc
tctcgtatec
acccggtatt
tacagttgct
aataatatia
aatattaata
aaaagaaatc
acatgetcat
caattaatag
cagaatttgc
aacgagaaac
caagatacag
caactgagaa
gactctgtaa
aacgagectga
aatgatgaga
aagagatcaa
aatatgaatg
tactaacgaa
tagttgttcc
tettigetat
cacgaacgat
gggctgectt
ttgtaatatt
aaagagtacg
tcctgtgeta
ttaattgaaa
tacaatcatt
acaactattt
atctgaaggt
taaacttgea
Tcagtaattt
acttataata
tattgtgcga
gaataaaaaa

Met Ala Pro Lys Lys Lys Ser Asn Asp Arg Ala Ile Gin Ala Lys Gly
1 5 10 15

page 108

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2160
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2727



Ser Glu Ala

Phe Ser
35

Thr

Pro

Thr
50
val

Lys
Ile sSer
65
Gin

Asp Thr

Glu Thr vai

ser Met
115

Asp

LyS

Glu
130
Ile

Asn
Lys Glu
145
Asn

Asp Glu

Lys Glu Ile

I'le Lys Asp
195
Asn

Ile Leu

210

<210>
<231>
<212>
<Z213>

99
3830
DNA
sacch

<400> 99

ggctatctit
ccgttatgea
atatcatitt
ctattcatct
aacaacaacc
ctectteatc
tgataaaaga
taacctactg
ccgaactgea
tgggttcaag
gtttcctatt
tcatttcttt
gtactctatt
aatttatact
dacttttitt
aaaagtatta
aagatctatt
atcaaatatg
ttgtatctca
ggaaaacagt
tccagettce
aatgaaaagt
cagcctteca
aactggaagt
tcagacaacg
aaatgatatt
taaagggage
agcaaccgct
atttgtaaac

Glu
val
Ala
Lys
Ala
Leu
100
Ata
Leu
Ser
Ile
Thr
180

Ser

Ile

GIn
Asn
Thy
Thr
Leu
Gln
Lys
Leu
Lys
val
165
Lys
val

Phe

tey Ile Glu
val
40

Leu

Asp Ile
Ala
55

Gly

Lys

Phe
70
Pro

Lys

Ser Asn

Leu Arg Asn

Ala Leuy
120
Thie

ASp

ITe
135
GlIn

Thr

Leu
150
Lys

ser

Arg I'le

Arg Ser Lys

Cys Pro Lys

200
Leu

Arg Asn

11836 _045_

Asp
25
Gin

Tyr Leu
Asn Leu

Gilu Asn Leu
Tle
75

Pro

Ile 1le

Ile Asp

20

Asp Leu Iie

105
Asp

ser val

Glu Asn Glu

Leu GIn Asp
155
Giu

Met Ser

170
Ile Cys
185

Asn

Lys
Met Asn

Phe Phe

aromyces

attgrtcgtg
acatcttttg
actaggtcaa
ctcecectgec
gcttitgaat
cgacggaaac
catatrttatt
cgtaaactac
gatcaattgg
aattcctcag
ctttitgttc
agactggaag
catggatttc
gaattaacat
trrrttetct
taagatttca
aaagatctat
aaagggactt
aatcatgaac
aaaatttcga
aaaagcaacc
agtgacgatyg
tctgcaggcet
cagagatcaa
tgctetictt
ttattgcaga
tccaacatta
ataatgagcyg
gaagacttgc

215

cerevisiae

atacttitggt
tctaccatga
tgtctatggt
aatccaataa
tcccaaggte
grtggtgatg
gttagrggty
acgcaacctc
atggctcaga
atrattactga
gcctgtttag
tatctaatta
gtcatatttt
gttctatcta
ctgtcattga
tttaaatagg
taaagctttc
caacaatgac
aagataccga
agagaaagtg
ggagtatagg
gcaacagtta
tgagtecgttc
aaaataatgt
cttcatcatc
dtaacaatca
acaccgeatce
atatgcaaaa
atttcgatcc

tggccggega
tcattcttge
acgataatga
acgaaaacgt
agccaaateg
ataatctccyg
tagtttttgt
ctcececgtgga
tattcggtta
attttaagag
gtaataccac
tgaacgcttc
cccagttttt
atatttatrt
catttttita
adaaaaccocg
tgttaccagt
aattaccteg
tacacataag
gatgaaagag
ttccatgaaa
taaaaatgat
gaatagtgtg
tgeccatgtta
atcttcttat
cttraggcat
gattatgagc
gcaatacgac
aaatggtgaa

228_SL
val Ser Glin
30
His Asn Lys
45
val Asn Glu
60
Tyr

Ser Cys

Ser Gln Phe
Glu
110

Glu

Glu Leu

Thr Lys
125
Glu Asn Glu
140
Asp

Trp Asp

Asp Thr Leu
Ile
190

Leu

Asn Leu

Phe
205

Glu

tgtctttaac
tgcttactat
ggaaaaacca
tctgceacgat
tattgatgaa
tgaagtcaat
aggrttcatc
ggatccatca
cttaagtgcc
aaagtcrttgt
atttattttc
ctggttgygtt
catctacaaa
aacatatttt
atgtcacaaa
taattactaa
atggataata
cgtagttctg
gacggcgaca
tttttcaaac
agtaaccaga
tactcttcta
aaagaattaa
gcatgttctt
aactctataa
aacaaagaaa
caatacaatg
tcgcaacaga
gtitcacacg

Page 109

Tyr Lys

val Thr

Lys Arg
Glu
80
Phe

ASn

Asp
95
Arg Asp

Pro Glu

Leu Lys
Ala
160
Gin

Pro

Leu
175
Ala Thr

val Cys

cttatoggtag
acggtggcag
gcagtagacc
gtgttcaatg
gaaatggctg
tcaagaaatt
tcgtggtatg
ctgecctgtec
cttrrgtate
gaaggtatca
tctgtgattg
ggaagcatag
agaaataaaa
tgacctcaca
aagaaaaatt
aggcgtatta
ttttaaaggc
aagactctag
caagtggtct
tttccaaatce
gcctecatttce
tctgtggtaa
aattagattc
ctacaacaic
aaggaaatga
ttcctcaaag
tcgatacgcea
tgacatcacc
taataaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



aatttttaaa
aatgcaagaa
agactatgct
tttgaagtta
aaataagaaa
ggaattacta
gcaattaatc
ggttaatgct
tagcatcact
ttttgaatge
atcaaatacc
tttgagaaat
atattctcta
tactattatt
gaaccatgtyg
atgtgtagag
tatagacgtc
aaaatccaat
catcaagtga
tatatgaaaa
aactgaaaat
aaatctcttt
aggccagage
gggttgecga
gttataggtt
aagaactgtc
actgtttcgc
aaagttgaga
gagcaagtta
aaagttcaat
actgcataca
agttecttga
aactccaatg
acattattga
ctgggcgatg

<210> 100
<211> 609
<212> PRT
<213> sacch

<400> 100
M%t ASp Asn

Thr Ile Thr

Glu GIn Asp
35
Ser Lys
50

Lys

AsSn

Ser
65
ser

Ser

Asn Gln

TYr LYS Ash
ser
115

GIn

Gly Leu

Gly ser
130
Thr Thr
145

Asn

Ser

ser Ile

gaaattggrt
atgratcaac
tctaaactta
gaaacaacaa
ataaaagagyg
aaaaaataca
attgatcaaa
accaacttca
gaatrtgaata
aatgaattaa
aataagaatt
gagagaaatt
ctcctigtat
gaaactgaaa
tcttettetg
tttgaggaaa
atttacaagt
cagaactcca
acctcaacag
aatagaaaac
aaaaagaggc
atctyctgac
taaaatrtctc
agaaaccatt
cagatgcgat
aattggatcc
tacaagttct
tatacgataa
atgagttaat
ggaattccca
aggtgggcat
ttcaattggg
ctgaaatgca
aaaactcaga
atttggcatt

aromyces

Ile Leu

Sep
20
Thr

Arg
ASp
ile ser
Pro Ala
Leu

85
Tyr

Ser

Asp
100
Arg Ser

Arg ser

Gin Thr

Lys
ser
Thr
LYS
Ser
70

Ile
ser
Asn
Lys
Thr

ataaatacga
tagtgaagaa
aagaaaaaga
acaaggccta
ctttcaaaga
aatatactag
acgagtrttt
agttctctrtt
cctcectacgaa
aagaaatatg
tacaaaattc
tgttgaaaaa
ctaatattct
gcttaattaa
acgagectcc
agrtacttta
gctttattag
gcactcegta
ctacacattc
gcgaaaactt
tctttaaaty
ctaacatcaa
tgatgtatca
aaaaaccatt
atttgttgeca
tgtaacggca
tgccactctg
gggttggaaa
gaatatgaac
agatgggaac
gcttgatatt
tgtaaaggaa
gaaagtaata
attttctgaa
atcgttacca

cerevisiae

Ala ser

Ser Glu

His Lys
40
Arg Lys
55
Lys Ser

Ser Met

Ser Ile

val
120
Asn

Ser

Asn
135

Cys ser

150

Lys Gly

AsSn

Glu Asn

11836 _045_

tgatttcagt
gaattccagc
agcgcaacta
caaaactaaa
actagacaat
ggaaacctta
gaagaaaaat
atttaaagaa
agaaagagag
tttgaaatac
gttcaaaaat
ggaaatactg
gacatgttat
ggagctactc
agcggagtac
ttictatcaa
ttattacaag
taaacaaagc
ttttataatc
gtcatttttt
ttgacactct
aatcctcaga
gaggagagaa
agattagtgg
gattcagtct
aagaacttcc
ctgaagttat
ttaattaaaa
attgattcga
tgcattattg
gtcgataatyg
tgtitgectge
aatgtaattg
aaagatgtcg
caaaaatact

Met
10
ser

Asn Lys

ASp Ser
25
ASp

Gly Asp

Trp Met Lys

Asn ser
75

ser

Arg

ser
90
Gly

LysS

Cys Asn
105
Lys

Glu Leu

val Ala Met

Ser Ser Sser

155
Leu

Asp 1le

228_5L

gatattcctyg
gctagaagaa
aaaagtcaaa
tacaaggagg
gagtcataca
gataggorca
gtcaatgaac
aaatatgcaa
gccctaggag
aaaaaaaaca
gaaaggaaaa
ttgattgaat
cggttcttac
aacatgaata
tcgaaaagat
gaacttgtga
aaaagtaggc
cazagacaag
Cttaatattc
ttttaggcgt
actccaatat
traaaagtat
acttciataa
ataaaggcga
atcatactca
atgaaccaac
gtttgttgga
gtgcatctcc
gtatcatcat
gagtrgcttt
aagtgtattc
aggacttaac
atcgctgtgg
aactggattt
ctaaactatc

Gly Thr Ser

Ile ser
30
Gly

Ccys
Thr ser
45
Phe

Glu Phe

Ile Gly Ser

Asp Asp Gly
Pro
110

ASp

Ser Leu
Leu
125
Ala

Lys

Leu
140
Ser

Cys

Ser Ser

tey Gln Asn

Page 110

tttttcaatt
caaagataac
atgacaaaat
tctetetgga
atcatgatga
atagagaaca
tacaaaatga
aattagcaga
aaaacttaac
tcgaaaatat
aagttttaga
gtcatggttc
tgccaagtga
attcactttc
tagaattaaa
cgaagaaaat
aaactgacca
tteecgeactc
tatatataca
tittataata
caactgtaaa
gtcctcecact
gaagtataca
ctattacaca
atctgtttta
taaatatgtt
tctaggatat
agggaacatt
tgcaagtttg
cattgatacc
caacctagag
atcaaattca
gtgcgtcgtt
aaccaagtta

Thr
15
Asn

Met
His
Leu

Lys Leu

Mer Lys
80
Asn Ser
95
Ser Ala

ser Thr

Ser Ser
Ser Tyr
160

AsSn ASn

1800
1860
1920
19580
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3830



His Phe Arg

Ile Asn Thr

195

Thr Ala Ile
210
Thr Ser Pro

225

val Ser His

Asp Asp Phe

GIn Leu val

275

Tyr Ala Ser
290
Asp Lys Iie

305

Tyr Lys Glu

Glu Leu Asp

Tyr Lys Tyr

355

Leu Ite Ile
370
Gin Asn Glu

385

Lys Tyr Ala

Lys LYS Arg

Leu Lys Glu

435

Asn Thr Asn
450
val Leu Asp

465

Leu ITe Glu

Leu Thr Cys

Glu Ser Leu

515

His val ser
530
Glu Leu Lys

545

Glu Leu val

ser Tyr Tyr

Ser Ser Thr

LYS

<210>
<21%>
<212>
<213>

595

101
4754
DNA

His
180
Ala
Met
Phe
val
Ser
260
Lys
Lys
Leu
val
Asn
340
Thr
ASp
val
Lys
Glu
420
Ile
Lys
Leu
Cys
Tyr
500
Ile
Ser
Cys
Thr
Lys

580
Pro

165
Asnh

Ser
Ser
vatl
Ile
245
Asp
Lys
Leu
LyS
Ser
325
Glu
Arg
Gin
Ash
Leu
405
Ala
Cys
Asn
Arg
His
485
Arg
Lys
Ser
val
Lys
565
Lys

Tyr

Saccharomyces

Lys
Ile
Asp
Asn
230
LyS
Ile
Asn
Lys
Leu
310
Leu
Ser
Glu
AsSn
Ala
390
Ala
Leu
L.ey
Leu
Asn
470
Gly
rhe
Glu
Asp
Glu
550
LYsS
Ser

Lys

Glu
Met
Met
215
Glu
Thr
Pro
Ser
Glu
295
Glu
Glu
Tyr
Thr
Glu
375
Thr
AsSp
Gly
Lys
Gln
455
Glu
Ser
Leu
l.eu
Glu
535
Phe
Ile
Arg

Gin

Ile
ser
200
Gin
Asp
Ite
val
Ser
280
Lys
Thr
Asn
Asn
Leu
360
Phe
Asn
Ser
Ghu
Tyr
440
ASh
Arg
Tyr
Leu
L.eu
520
Pro
Glu
Ile
Gln

ser
600

cerevisiae

11836_045_228_sL

Pro
185
GIn
Lys
Leu
Phe
Phe
265
Ala
Glu
Thr
LYyS
His
345
Asp
Leu
Phe
Ile
Asn
425
Lys
Ser
Asn
Ser
Pro
505
Ash
Pro
Glu
Asp
Thr

585
Gln

170
Gln

Tyr
Gln
His
LysS
250
Glin
Arg
Ala
AsSh
LyS
330
Asp
Arg
Lys
LyS
Thr
410
Ley
Lys
Phe
ey
Leu
490
ser
Met
Ala
LYS
val
570
ASp

Arg

Ser
Asn
Tyr
Phe
235
Glu
Leu
Arg
Gln
LYS
215
Ile
Glu
val
Lys
Phe
395
Glu
Thr
Ash
LyS
L.eu
475
Leu
ASD
Asn
Glu
Ley
555
Ile
Gln

Gln

Lys Gly Ser

val
Asp
220
Asp
Ile
Met
Thr
Leu
300
Ala
Lys
Glu
Asn
Asn
380
Ser
Ley
Phe
Ile
Asn
460
Lys
Leu
Thr
Asn
Tyr
540
Leu
Tyr
Lys

val
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Asp
205
ser
Pro
Gly
Gln
Lys
285
Lys
Tyr
Glu
Leu
Arg
365
val
leu
Asn
Glu
Glu
445
Glu
Lys
val
Ile
Ser
525
Saer
Tyr
LYyS

Ser

Pro
605

190
Thr

GlIn
Asn
Tyr
Glu
270
Ile
Ser
LyS
Ala
Leu
350
Giu
Asn
Phe
Thr
Cys
430
ASQ
Arg
Glu
Ser
Ile
510
Leu
Lys
Phe
Cys
Asn

590
His

175
ser

Gin
Gin
Gly
Lys
255
Met
Thr
GIn
Thr
Phe
335
LYS
Gln
Glu
Lys
Ser
415
Asn
Ile
LysS
1le
Asn
495
Glu
Ser
Arg
Tyr
Phe
575
Gin

Ser

Asn
Ala
Met
Glu
240
Tyr
Tyr
AsSp
Asn
Lys
320
Lys
LYS
Gln
Leu
Glu
400
Tht
Glu
ser
Lys
Leu
480
Ile
Thr
Asn
Leu
Gln
560
Ile
Asn

Ile



<400> 101
atttcaaagc
gtagaatatt
tgatagtttt
gatgctttag
tcagaaagcea
accggeetgt
tacagtatga
ctgacatcag
caagatgaaa
ctgacagaaa
ctctgataca
gcaggcctgt
ccataggtaa
gcggcgatat
ggcgatagta
gcataaaaaa
daaaaaggaa
caatatagtt
gagaacgccec
aggaaaaaaa
attctcacct
trcttcaaac
cactgattat
tetctticac
tttatcagat
tattaaaaaa
aagaaaggga
tattatcict
caaatgtaaa
ggatattcta
acctcagtcc
acctgttgaa
acattcactc
ctctgtageyg
ggatgacgaa
gaacaatttc
gitggtagac
cttatttgaa
tagactaaag
agcttcagta
cattgtitcag
attgaatcag
cattataaag
aggtttaatc
aatcataagg
cagtatacaa
tgataatttg
aattgttatt
tttcgttgat
actagattcc
gctgaaaaat
aaatagtaat
ttttggaaga
cagtgataaa
ttgctacagt
tgattcgacc
aaccactatrt
tgacagaaac
ticttcagta
gggractaat

agtttgtgca
tttgtccttt
agcaatatta
ctcatctcat
aaaaaagctt
catttttagg
attygcacgaa
ctgatttctc
atctagaagr
tatitcgagt
tttttgaagt
gcacatgaat
cctgteataa
gtagctigtt
gctaaagaaa
gtaatttgaa
gatacaggat
ol al ol of ) i ok W08
aaccaaataa
tggacggaaa
tctectattt
tcttctggea
ttaccacaac
gcaagtaata
aatataccac
tcctttttga
gagaaaatta
tttggcacca
aaagatacta
atttctgatt
cgecrrtectc
agacaaacga

ctggggcaca
ttatcagcta
accaaaataa
caggaagaat
aaattgatga
gacgcattty
aatttragaag
ctcaaatgca
aatataaatt
gattttgtat
aacttttcaa
aatcctaaca
aggggattca
tctgttctaa
gtaataatct
tataacagcc
cgaaataatt
atctcaaatc
actctatatc
atggaagcaa
agaaggcceca
attgatgaac
ttcggtctaa
gataatgaac
catattgact
ctrcteacty
cagccagetc
gaaaatgaaa

atttgtecag
agcaaaatct
gtcgggtegg
ctcttctget
cagaggcatg
gcattatcaa
agagcagtca
atagagctgt
arcaaatttc
gaagaagaag
aggagagtca
taattaaaaa
ttttgaacaa
aatttacaca
ataccgagaa
aatatittaa
acagcggaaa
acaattitgy
tagagctaga
agttagccag
cctcctcetac
atgaagacgg
accctcacag
gtaacctatc
ccaaggtecgce
atgcticttg
tagagcttge
cttcaaaggc
acaaagccgt
ttttgattca
cttattcacc
tatattctca
gaaaccaaat
gaagaaticc
atgattctat
cgttgecget
tgcaggatty
tttccaaaga
taatagcaga
tatttacacc
ccttaaataa
ctgacgaaag
tcaatgagga
aagatgttgg
aagttgttga
ccttaaattc
ctacgataag
tacagattga
taaaagcttt
atgttctgga
tcaaatcaaa
ccgaaaatat
aaaaatccgt
atgaattgaa
tagtcgaggce
gttttgatga
ttgataatag
ctcecatttga
agggtgaaca
tgattcctaa
atgaaaatga

11836_045_228_sL

cagttctgta
gagtatcctc
grrrettctt
gaaattrtrtc
accctetecy
tittttgcca
atgtaaattc
ttctctgata
ctttaaaggyg
cgttaaatat
trtagaaggc
atataaaggt
titccctttt
tcatgtactt
trtcctcgaa
aactgtttta
caactittaa
tagctcgaca
gaagcccagc
gttccaaaga
attttegttc
taatctaatg
aacatcgtct
ccgageaaat
tccatttygge
tacgttatgt
atgtggccac
agacgttcgt
tcaatgcatt
taagattcct
actcttgect
agctecaage
tccacaaaaa
gtccggagcea
ttctgetgtt
gttaaggtca
gagaatagac
tggtcagaga
agtggataac
tattgccaac
acaacattge
cacaactgta
caatatcact
taatggtagg
agttgcaaat
aggagaatgt
ctcaattctt
ctttacgaaa
aaccattaaa
ctatggatcg
gagttcctcg
tcatgaacat
actatttcaa
gattaaggtg
cagecteccrgg
agatgatgac
ttcaggatta
taatgaaaat
tagcaatata
tattagattt
tatgccagta

tttgttcaag
gtgggagata
aaaagtattt
tttacttegg
ggtaaaaaaa
Tctagttgea
acgaagtgac
acacgttgtt
atatataaca
tggatctttc
gtattgctea
agtgattaga
tttctttttt
ttctgeatca
aagttgacga
acccatctag
atgatggaaa
caatatagtg
actctatcte
agragtgcta
tcacccaaat
aatacacctt
ttgccaagac
gagcctccaa
tatccaatac
gacgagccta
ttaagtcacc
gcgetattte
ccagaaaatg
gattctgagt
ccttrtggtt
ctaaacccaa
aaatcaaact
aactctatct
tccaattegg
tattttattc
ggggactatg
tatatacaat
gatgttgatg
ttgagaatga
gccgatttat
cagaaatgga
tccacccige
tacgagacga
gtgcacgata
tctaggcaga
tccttaaaac
ttgaaggaag
tttgcgegtt
gtatracaca
acacaatitt
ttgggtatty
gattacagat
ggctatttga
acttttgttt
gatgacgaag
ctgtcggatg
gctaccgeaa
gaaaacttag
tcacttcatt
ttattactta
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accgattcct
gctagageca
tgaataacac
taaaattttt
gcttagggtt
actataataa
tgacagaata
tgaacatcga
gattctaaaa
cgcagttcta
atagtagaaa
cgacacatgt
ttttttgggt
aaatatgaaa
caaaagaaag
catccgeget
ctcctacaga
gtaccttgtc
cattgtcaag
aaaagaaaag
ctagggtcac
ctacggtttc
ctaattccaa
gggccgaaaa
aaagaacctc
Tttctaacag
aagaatgtct
ctttttgtac
atgaactaaa
tatcaatcac
tatcctatac
atctcatatt
tagcagacac
taagagcaaa
aaattctttt
gattactaag
gctggtgttt
Ttttggaaac
ctacactcga
cagatcttta
tatctggtat
ctatrcttce
gtaccttrct
atgatactgt
gtactgttga
gagaaaaacc
aagacagttt
tgcagttttyg
agatagattc
cacctattty
ttgctgtatc
gctttacaag
acgttgacta
tagaaactct
aggataatga
ctgaatctac
atatggrtgaa
aaactgtcgc
ctgaggagga
gtgatatgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1360
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



taaaggaatc
taacaactgt
taaaaaggaa
gtgaatttga
ccCaaagatc
ctaacttttt
cagcttecgg
attgcttttc
accaaagcgt
ctcgtgggag
ggtctagttc
aatgagcata
acagtacaat
geggettttg
cattaaaggt
caatttttgt
ttaaaagcct
gctttatgac
catttgaggt

<210 102
<211> 917
<212> PRT
<213> sacch

<400> 102
Mit Met Glu
Gly ser Ser
Glu
35
Trp

ITe Ile

Lys LysS
50
Lys Lys
65
Ser

Arg

Pro Lys

Gly Asn Leu
Pro
115

Ala

Gin His
His
130
Glu

Phe

Ala
145
Tyr

AsSn

Pro Ile

Cys Thr Leu
Glu
195

Phe

Ile Iie

Ile ser

210

Phe Cys Thr

225

Pro Glu Asn

His Lys Ile

Pro Pro Tyr

275
Arg

val Glu

gatggcataa
cccetecata
gcatccegec
agtggacgea
tctttectgt
agtgaaatgg
agcagaaggt
attcccttic
aaagcatcgc
agcgtgggat
tgttgtggtc
ctccaaaact
aaaacctgat
atataaaggt
ttgctecatct
ttcctettct
ctcecgtatct
ccactcttca
tict

aromyces

Thr Pro
5
Thr Gln
20
Leu Glu

Thr Glu

Phe Ser

Thr
Tyr
Lys
Lys

Pro

ccagacgeag
tggattatat
aaacgtttct
gttctictta
cttgatcttig
atcttatctg
gggtcaatat
ttctgtaagce
gaactctcgt
ccatagttta
ccagagtata
tccttagcaa
atcaaaacga
cccttttgaa
gcacgececat
ccatttagcea
tccctttget
gcaactgttg

cerevisiae

AsSp Ash

Ser Gly

Pro Ser
40
Leu Ala
55

Ser Pro

70

ser Arg
85

Met Asn
100
His Arg

Ser Asn

Leu Ser

val
Thr
Thr
Ser

Asp

Thr Ser

Pro Ser

ser ser
120
Asn Leu
135

Asn Ile

150

GIn Arg
165
Cys Asp
180

teu Ala

Gly Thr

Lys Cys

Thr
Glu
Cys
Thr

LyS

Ser Ile

Pro Ile

His
200
Lys

Gly
Ser
215

LYS AsSp

230

Glu
245
Asp

Asp

Pro
260
Ser Pro

GIn Thr

Leu
Ser
Leu

Ile

Lys ASp

Glu Leu

Pro
280
ser

Leu

Tyr

11836_045_228_SL

ttcattcteg
atagagtata
taactacata
gtctttcaag
ccatgaaaac
tgttacttgy
tattatcttg
gattgctaga
cttctacaga
tttcgtcaaa
ggtagcaatc
aacctgtggt
cgtagtactt
ttaacggect
gttctacgat
tcaaaagacc
tgtttticca
ctgatgtage

val
10
Leu

Ile Ser

Thr
25
Thr

Ser

Leu Ser

Arg Phe Gln

Ile ser ser

75

Ser Asn Ser
90

Thr val

105

ieu

ser

Pro Arg

Ser Arg Ala

Pro Pro Lys

155

Lys Lys Ser
170

ser Asn
185

Ley

Arg

Sar His

Ala Asp val

Thr Asn Lys

235

ITe Leu Ile

250

ser T'le Thr

265

Pro Phe Gly

GIn Ala Pro

agtcttatag
cactaaattt
ttgttacata
ttcatagtaa
cattgacttg
aacattagtg
tctaccataa
aagggcacgc
tegecatecg
agtacgatct
gtcaatcgga
tgatctatga
cgagaaaaca
acttaatgat
ccagcgcaat
tgcatttgaa
ataggatatc
aagcagctte

Pro Phe His

Thr Pro
30

Ser

Arg

Leu
45
Ser

Pro

Arg
60
ser

Ser

Thr Phe

Ser Gly Asn

Thr Asp Tyr
110
Asn Ser
125

Glu

Pro

Asn Pro

140
val

Ala Pro

Phe Leu Asn

Arg Lys Gly
190
Glu Cys
205

Ala

Gln

Arg Leu

220

Ala val GiIn

Ser Asp pPhe

Pro Gin Ser

270

Leu Ser Tyr

285
Leu

Ser Asn
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agagcggtaa
tatgcaataa
gcttgattcc
atagacatta
ccgetcacac
ttattcaagt
tcttgegtat
cttgttccaa
tccccataaa
ctctgcagaa
atggttacat
aagcagtgga
gaatgcttgt
attccatttg
gtattctcac
cgcottatty
attrgtrtca
aagaggagtc

Asn Phe
15
Asn Gln

Arg Gly

Ala Lys
Phe
80
ASp

Ser

Glu
95
Ley Pro

Asn Leu

Pro Arg

Phe Gly
160
Ala Sser
175
Giu Lys

Leu Ile

rPhe Pro
Ie
240
ile

Cys

Leu
255
Arg Phe

Thr Pro

Pro Asn

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4754



Leu
305
Lys
Pro
Ala
AsSp
Ile
385
Gly
ASp
Phe
Leu
Thr
465
Ala
ser
val
Ile
Thr
545
val
ser
Leu
Asn
ASp
6£25
Phe
Asp
Asn
Lys
Ala
705
ASp
Lys
Glu
Tyr

ASp
785

280
Ile

Ser
ser
Asn
Glu
370
Leu
Asp
Gly
val
LYyS
450
Leu
AsSp
Thr
Phe
Lys
530
Phe
His
Gly
Thr
Leu
610
Ser
Ala
TYr
Leu
Asn
690
vatl
Tyr
Ile
Leu
Ser

770
Asn

Leu
Asn
Gly
ASp
355
Thr
Leu
Tyr
Gln
Ile
435
Asn
Glu
Leu
Thr
Asn
515
AsSn
Leu
Asp
Glu
Thr
595
Ala
Leu
Arg
Gly
Lys
675
Thr
Sar
Arg
Lys
val
755
Phe

Asp

Ala
Tyr
Ala
340
Ser
Lys
Asn
Gly
Arg
420
Ala
Leu
Ala
ser
va
500
Glu
Phe
Gly
Asn
Cys
580
Ile
Ile
Tle
l.eu
Ser
660
Ser
Leu
Asn
Cys
val

740
Glu

Asp

Ala
Thr
325
Asn
Ile
Ile
Asn
Ley
405
Tyr
Glu
Glu
ser
ASD
485
Glin
Asp
Ser
Ley
Asp
565
Ser
Ser
Ile
val
Gin
645
val
Lys
Tyr
ser
Phe
725
Gly

Ala

y Leu

Ser

Pro
310
Phe
Ser
Ser
Thr
Phe
390
Leu
Ile
val
val
val
470
ey
Lys
Asn
LysS
Ile
550
Thr
Arg
Ser
Leu
Ile
630
Phe
Leu
ser
Pro
ASn
710
Thr
Tyr
Ser
Ser

Thr
790

295
Pro

Leu
Ile
Ala
Leu
375
Gln
Arg
Gin
Asp
Phe
455
Leu
Jyr
Trp
Ile
Asp
535
Asn
val
Gln
Ile
Gin
615
Tyr
Cys
His
ser
Glu
695
Met
Ser
Leu
Ser
Phe

775
ASp

LYS
His
Leu
val
360
Pro
Glu
Leu
Cys
ASh
440
Thr
Lys
Ile
Ile
Thr
520
val
Pro
Ite
Ser
Leu
600
Ie
Asn
Phe
Lys
Ser
680
Asn
Glu
Phe
ASn
Trp
760
Asp

Asn

11836_045_228_5L

Glu
Ser
Ala
345
Ser
Leu
Glu
val
Trp
425
Asp
Pro
cys
val
Ser
505
Ser
Gly
ASn
Ile
Thr
5385
Ser
Asp
Ser
val
Ile
665
Thr
Tle
Ala
Gly
va'l
745
Thr
Glu

Glu

Arg
Leu
330
Asp
AsSn
l.eu
Ley
Asp
410
Cys
va'l
Ile
Thr
GlIn
490
Gly
Thr
Asn
LYS
Arg
570
val
Leu
Phe
Leu
Asp
650
ASD
Gln
His
Lys
Arg
730
ASp
Phe
Asp

Leuy

Ash
315
Leu
Thr
Ser
Arg
Glin
385
Lys
Phe
ASp
Ala
Leu
475
Asn
Ile
Leu
Gly
vai
555
Arg
Asp
Lys
Thr
Lys
635
Arg

Ser

ASD
795

300
GIn

Gly
Ser
val
Ser
380
AsSp
Leu
Leu
val
Asn
460
Asn
Ile
L.eu
Pro
Arg
540
val
Gly
Sar
Arg
Lys
620
Ala
Asn
Leu
ser
His
700
Ser
Arg
Ser
Leu
Asp

780
Asn
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Ile
His
val
Arg
365
Tyr
Trp
Met
Phe
Leu
445
Ley
Lys
Asn
ASh
Ile
525
Tyr
Glu
Phe
Ile
Glu
605
l.eu
Leu
Asn
Asp
Pro
685
Leu
val
Pro
ASp
Glu
765
ASD

Ser

Pro
Arg
Ata
350
Ala
Phe
Arg
Ile
Glu
430
Glu
Arg
Gin
ser
Gln
510
Leu
Glu
val
Thr
Gln
590
Lys
Lys
Thr
Tyr
Ser
670
Ile
Gly
Leu
Asnh
Lys
750
Thr
Asp

Ser

GlIn
Arg
335
Leuy
Lys
Ile
Ile
Ser
415
Asp
Thr

Met

Asp
495
AsSp
Pro
Thr
Ala
Leu
575
Ser
Pro
Glu
Ile
val
655
Ile
Trp
Ile
rhe
Glu
735
Ile
Leu
Glu

Gly

Lys
320
Ile
Ser
Asp
Gln
ASD
400
Lys
Ala
Arg
Thr
Cys
480
Glu

Phe

Ser
Asn
560
Ash
val
ASD
Glu
Lys
640
Leu
Ser
Leu
val
Gln
720
l.eu
ASp
Cys
Glu

Leu
800



Leu Ser Asp

Asp Asn Glu

Thr Glu Gly
835
val G'ln
850

Glu

Ser
Glu Glu
865
Leu

Leu Leu

Ser Ser Phe

His Met Asp
915

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

<40G0> 103

gacagaaata
cttcctatgg
ttgcagttaa
caatatgtca
tttaccatta
atgtcaatta
acgaagattc
cctgtgcaaa
tcgtcagatyg
aaaagacaca
ttgtagcoct
ttgttttcaa
aactttittg
ctcaaaatct
aaagcacatt
attggaagga
tactcaaaaa
ctcgataacg
tatctectygca
acagcttcat
gatggccaac
gttgaaaggc
tttgagtygca
gaacgctatt
tttggtagca
cagagtagcg
tgaatttaca
ggatataccg
attagctatt
atcagacggy
cgttaacgat
aggaagtgac
tttttoctett
catggagtac
agacaaccaa
ctatacagac
agaaggtcat
tacaggttca
tggaaatact

103
3272
DNA

Ghu
805
Ala

Ala

AsSn
820
Glu His

Pro Ala

Gly Thr

Ser
Thr
ser
Leu

ASn

Thr Thr

Ala Asn

Ile
840
Pro

Asn

Ile
855

Glu Asn

870

Ser Asp
885
ser ser
300

Tyr Ile

aromyces

tttgaaatat
asaccgtrttt
aactaatrtac
tccgctgaga
gcgagcagaa
ttgagattga
aatagcttca
ttcteggegt
caaattttta
tgtgttacge
gttaggttta
ctgacacttg
gaagtccatc
cttatcactt
ttattcataa
aagagggaag
actgtacagc
tattctaata
gtggaggatg
gctcaaataa
aaagttactt
cataataata
agtcaagatg
ccattagatt
agcgcaggat
caaaacgttg
gataacgcac
aaagcaaaga
cctgaagagc
tatacttaca
agtgatatta
aatggtgcga
tttcgaggtt
aataccgegc
ggcgitgttt
attggttgtg
ggtggcagag
tyggactcaa
gtgagcagta

Met

L.eu

ASp Lys

Ile Glu

cerevisiae

atttcctcaa
ttcaaggata
aactctgrta
gagatgtact
gaacagctta
gatgggtatg
accgteectyg
gtactacctc
cacgcgttga
aggaaaaagt
cccaacagtt
cctgtrtcat
ctrcacatga
ttctaattgt
tecteectttgt
aaaatacgat
tcaatcaggt
atgtcaccca
aaattcaaaa
ataaagcaaa
cgttgaccaa
aaatctcaga
gctttatget
ctcaatgggt
taaacaataa
cgtcaattit
atatattgac
gggtgagaga
caaactcaga
tatgggatag
atgcacticy
taaatatgra
atgaagaacyg
aatcgccaca
Ctttagattt
ttgtgtogga
tcactggtgt
ccatgaaaat
attatcaatg

Thr
MetT
825
Glu
ASnh
Glu
Gly

Ser
805

11836_045_228_SL

Ile His
810
val Asn

AsSn Leu

ITe Arg
Glu
875
Asp

Asnh

Ile
890

Gly Asn

agagtacact
aaccccgeca
titactgaca
atttataatt
cttgtcgatg
tatgatcgga
cggggggtac
tittgggacc
aaaatgrrtc
ttgtgaggct
grtrroitcetot
attagttgta
cttgaatccc
tttctteecec
gccagaactc
attgctagtt
acacattacg
acagtatata
taaaatagag
acacaagata
aaataagatc
ttttcggtgg
tatatgggac
terttectyge
ctgtaccatt
caaaggacat
agcaagtggg
atattctgac
aaattctteg
cagatctceccg
trttrtrtcaaa
tgatttaagy
taccectace
aactttaaaa
tagtgcatct
tgtattaaaa
gcgctegagt
atggtctcca
gatgcratta

Ile Asp Ser
Asn
830

val

ASp Arg

Thr
845
Ser

Glu

Phe
860
Asn

Leu

Asp Met

Gly Ile Thr

Asn Asn Cys

910

agatccattc
tatgttcttt
cctgcgttaa
acttaagagc
ttcttctctg
ttttgatatc
ttaccttttyg
acaaccctrt
aggaagagat
ttttgcctta
gtgtcgaaaa
acttaaactt
ttcaatatcg
tttttgtagt
aaggtcaata
cattaagtca
atggcagcac
caaccacaaa
gcecgecagac
caagatgcaa
aacttaaagc
agtcgagart
agtgcttcag
gcrattiege
tatagagtit
acttgctata
gatatgacat
catttaggtg
aacacattcg
tccgctgtac
gacgggatgt
tcggacigtt
cctacttata
tcaacaagct
ggaagattga
ggagagattg
ccagatgogt
ggttatcaat
Tataaatata

Page 115

Pro Phe
815
l.eu Leu

Ala ser

His Ser
val
880
Arg

Pro

Arg
895

Pro Leu

atattttagg
gcgaagtctt
aattttatca
gactacttca
gctaaatgaa
agccgatgag
taaccagtac
gtacgcactt
actgcgtaaa
acagattgac
Ttttttcaga
tcaaacataa
aaacagtatc
aactcgetgt
ggccagaatt
aggaagaaaa
atcagatgga
gtctacagga
aagagagtaa
gcttattcca
caaatatcgt
caaaacgtat
gtttaaaaca
catcgagtac
cgaaagaaaa
tttctgacat
gtgecttgty
atgttttyge
ctagectgtog
aaagcttetra
cgattgttygc
ctattgctac
tggcagctaa
caagctatct
tgtactcatyg
ttggaaaatt
tagctgtatg
agctrcgaat
catacctaca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1680
1140
1200
1260
1320
1380
1440
1560
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



ceccatceccat
gtcctrttaat
rtcctttttc
ttcttttcaa
atcatctatg
atgagccttc
tttagtggaa
tggtagtigt
ctgtactgca
aagcgcaagy
agacactact
ttcatgaggc
atgttcaatg
ctctcocccaa
tttgaagcta
tcetgttygea

<210> 104
<211> 423
<212> PRT
<213> Sacch

104
Ala

<400>
Met Ala
i
Gin GIn Tyr
Tie
35

Ala

Asp Glu
His
50
Phe

Leu
Leu GIn
65

Ash

Leu Lys

Asp Phe Arg
Phe
115

Pro

Asp Gly

Iie
130
Ser

Ala
Ser Thr
145
Tyr

Arg val

Phe Lys Gly
Ile
195

Lys

Ala
Ile Pro
210
val Leu Ala
225
Asnh

Thr Phe

Ser Arg Ser
Ala
275

Asn

I'le Asn

ser Asp
290
Ala

Ile Thr

305

atttacatag
aaagtaagtc
tctttggata
tcgttttgga
ttttcaggea
actggctegt
ttrttgttcy
gttataaaca
ggatcattca
cttitaatcc
ttccacggga
acatcaacgg
ctaaacttte
ceggtttect
gagtgcaaat
tctaacatga

aromyces

Glin
5
Gln

His

Ile
20
Gln Asn

Gln Ile

Met Ala

Pro Asn
85
Trp ser
100
Met Leu

Leu Asp

Leu val

Met
Pro
LYS
Asn
Asn
70

tle
Arg
Ie

Ser

Ala

aataacaaca
aaaacattca
aacgaaacaa
aacagtatta
ttgtttaatt
ccttatgtat
gtaatttcaa
taaaaaactg
atatcatctg
agggcaaatc
gatcaaaata
tatagtcaac
cagcgttacc
tgataaaaaa
ggtagatgca
ggagttccat

cerevisiae

Asp Ser

Gin Ser

Glu
40
Ala

Ile

Lys
55
Lys val

val Leu

AsSp Ser

Trp Asp
120
Gln Trp
135

Ser Ala

150

Ser Lys
165
His Thr
180
Leu Thr

Ala Lys

Leu Ala

Glu
Cys
Ala
Arg

Ile

Asn Arg

Tyr ITe

ser Gly
200
val Arg
215

Pro Glu

230

Ala ser
245
Pro Ser
260
Leu Arg

Gly Ala

Phe Ser

Cys
Ala
Phe
Tle

Leu

Gly Ser

val Gin

Phe Lys
280
Asn Met
295

Phe Arg

310

Leu
Ala
LYS
The
Lys
Lys
105
Ser
val
Gly
val
Ser
185
ASp
Glu
Glu
Asp
Ser
265
ASp
Tyr

Gly

11836_045_228_5SL

gtaacattag
acaatgaaaa
aaacgaacaa
ttcactgact
tcatgatgge
tgcgtetgac
aaatgcctga
ctcecctictg
aaccacgtcc
ggctatacga
tttagatagt
tgcatatgca
tataaaaaag
tggcagcgag
titagagagg
ct

Thr
10
GIn

Tyr
Asp
Ala Arg
Lys
Leu

75
His

Ser

Gly
90
Arg Ile

Ala Ser

Leu Ser
ASN
155
GIn

Leu

Ala
170
Asp Ile

Met Thr

Tyr Ser

Pro Asn
235
Gly Tyr
250
Phe Tyr

Gly Met

Asp Leu

Glu
315

Tyr

ttetgtggaa
ttcaaagcat
aagtgtcatg
tatttgacca
tgtecctact
ccaaaarttg
attttcatta
ggatgatttt
gtcatcatat
agagacattt
tcactattga
tcatcttcaa
cattctattt
ttcagtcgtc
atggtaggct

Ser Asn Asn
Ala
30

ser

Ile Ser
Glu
45

Gin

Glin

Ije
60
Thr

ASp

Lys Asn

Asn Asn Lys
Ala
110

Lys

Leu Ser

Gly Leu
125
Cys Ala I'te
140
ASN

Asn Cys

Asn val Ala
Thr
190

Leu

Giu Phe

Ala
205
His

cys

ASp
220
Ser

L.eu

Glu Asn

Thr Tyr Ile

val Ash Asp

270

Ile val
285

Arg Ser

300

Glu

ser
ASp

Arg Thr

Page 116

gCgcaaaaac
tgtcatttgc
cactcaaaaa
acttgctaga
ttagctigtt
toctttcttg
acaaatcatc
caattgctet
ccteatetat
cttcectecegyg
gatgtgagaa
acgttaagtc
ttaagttaaa
tittgggctg
ccacttcctt

val Thr

val Glu

Lys Gln

Ala ser

Ile
80
Ser

Lys

Ile
g5
Ser Gin

Gin Asn

ser Pro
Iie
160
Ile

Thr

Ser
175
AsSp Asnh

Trp ASp

Gly Asp

Ser Ser
240
Trp ASp
255
ser Asp

Ala Gly

Cys Ser

Thr
320

Pro

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3272



Pro Thr Tyr

Gln Thr Leu

val ser iLeu

355

Thr Asp Ile
370

Gly Lys
385

Pro

L.eu

Asp Gly

Trp Ser

<210>
<211
<2172>
<213>

105
2333
DNA

<400> 105

atattatara
aaaattcctt
cgacagggac
gtaaggtcga
aaccggeaat
ccttacggta
gatgttceat
cgctgttacc
atcaaccccg
aatgaatgtt
agtgaaatat
cagccatcgt
tcgtactagc
ctigctttat
atgagtgaat
gtttgatgca
aggatagtag
tccacgctta
aaaacaattyg
ccgtgaaaga
aaaagattat
agagggritg
tacgctitatg
tatccictct
adaattaatt
ttecgatgcag
atgttaacca
ttctttaaty
taatacagag
acctgttcca
gcataccacc
agaatacttt
atagagacat
agatattcaa
accattttat
tcaacgtett
tttcoettetyg
tgcagtaatt
ttttcictaa

<210> 106

Met
Lys
340
Asp
Gly
Glu

Leu

Pro
420

Ala
325
Ser
Phe
Cys
Gly
Ala

405
Gly

saccharomyces

tatatatagg
gtatttgtita
aggtttagtyg
tgcacccaat
cccatataca
gtatcccata
agtgtgatct
taataacttc
tagggcgega
gataactttc
tcgtitaatge
acaattttgg
ttctettecy
ggtcaaaatt
gtcreccetgt
atatttaaca
caatcgcaaa
caacaacctc
aagttaaaaa
attactgctt
acattaccag
aagaatgctc
taatgatagt
caccctatct
cagcggtaat
atagtttgat
atgcccacce
ccttttccaa
tctcacttag
aacaataacg
acaattctge
cttggcicaa
aagtaacgaa
tagcgeettt
acgaatttic
ggtttcggta
trtagtccaga
gttctggatt
Ccaaatccit

Ala Asn Met

Thr Ser Ser

Ala ser
360

Trp

Ser

val
375
Gly

va'l

His
380
va’l

Gly
Cys Thr

Tyr Gln

cerevisiae

gtcgtatata
taatagtagt
aacctggaag
gccatttcga
ctaccgaata
aggececaccegg
gatgttcctt
atgtgatctg
cacgtctaaa
cittacaaaa
taatatgctc
aacgagtata
gcttgatgac
tacgtacgcet
Tacccggttt
aggagaacag
cgttctcaat
aggaacagca
gaatcaacga
caaatgcatg
aactatgggg
adaaaaatag
aatagaatcc
tTtTttEtct
cttatcttta
caagtcattt
ttttaggtat
gagcteggtc
cctraccaaaa
ggcrttetca
atcaagcgygg
attcttggaa
gtccgttteca
atcatttceg
accaagacga
caccaaaaca
gtctccactt
aaattgagta
caacattgty

11836_045 _228_ st

Glu Tyr Asn
330

Ser Tyr Leu
345
Gly Arg Leu

Asp val Leu
val Thr

395
Ser Trp
410

Arg
Gly

tatcgtgegt
aactgccgag
gcatgcctct
gcccaccatc
ctaagccaga
ctgtagtcaa
tctotcaaac
ctcececctte
atattaacct
aaaaaactaa
agtagtgatc
aagagagaaa
agtcttaata
tttcattata
tcatgttgat
aaatgtttty
aattctaaga
acagcaacag
acttaacaat
tcttacaata
ctacccecgta
ccaaatgtca
aaaaaaaaaa
tctaattttg
ttgttagact
tgtttattac
agttcgetaa
ttggtttgtt
caagcgtaar
aattggeccca
aatitatctg
gttgtcttaa
tactccagat
tttatctgea
tctecttaatg
tagaaaagca
ttcatgtaaa
tacgctttog
ttatctactg

Thr Ala Gin
GlIn
350

Ser

Asp Asn

Met Tyr
365
Lys Gly Glu
380
Gly

val Arg

Asp Ser Thr

ctrcttectt
cccacccaaa
tatgacacca
tctattcata
tactagagat
aagactcaat
ttegrttety
tcgttaaata
ctgaatactt
tagagtatat
ctagattacc
ttaaaaacga
tcatctgeaa
taatatgatt
ttttgrttca
tgacagcacc
atgacatcag
caacagcttt
aaactgagga
ataaactata
gcaggatcaa
aactcaaata
aaaatataca
gctccgttea
tcgcagaaat
gteccagtic
gttcaacgct
tcttgctacy
tgaatggtgt
tttcgaaata
taagagccac
tagctatcaa
catcattcaa
ataaagtgge
tattataaac
tttccatcaa
ttttcatttc
tattcataat
ctttgtataa

page 117

Ser Pro
335
Giy val

Cys Tyr

Ile val

Ser
400
Lys

sSer

Met
415

ctctaagggt
gctgtcaaaa
gcaccaagta
tgtagcaagt
ggaatggagc
grtatatoctg
tctigtctcc
ccaccrrtec
attgggtcaa
gcatticggt
agttttacty
caagaaatat
ctcttgaaat
tgtcaatgty
ggcrctaaat
tgtcaatitt
ttCaaaactc
ccttaaagat
aagaactcag
cctcgaatac
atcattttat
gtgttigttg
tgctttttca
tatcttattc
ttcatttagc
gcgagaaatg
cctcaaagea
tagagcctca
aatacatagg
aatctcgctg
cacttcttta
tttctttgca
caaattttcc
tttcatgatt
aacttgcgea
gaagaaatag
atrtttctagt
tgtcaaaagc
Tttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
60
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1749
1800
1860
1920
1980
2040
2100
2160
2220
2280
2333



<211>
<212>
<213> sacch

<400> 106
Metr Thr Ser
1
GIn

110
PRT

Gln Gln
Ile
35
Ile

Lys Arg

Glu Arg
50
Ser Asn Thr
65
Ala

Gly ser

Ser Gln Met

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

<400> 107

cctetgatgc
ctccattgga
ccctaacaaa
gagtttatca
agaatagcaa
cttacttaca
taaagctaaa
ccctgaagaa
agttttcgtg
tcttittegga
gaaaaagtga
tatcaaaact
gacaccataa
ttttacaatt
aataggaaaa
ctagagtgga
ggaaccgctt
tagtagaaca
agctracteeg
agccacageg
tggacaaggc
tattgtcaaa
aaaatttgaa
titagaacaa
ccaaaaaaag
tgcgttggaa
taatgagccec
gttacttcaa
rccaaaatta
gcrtttaggc
ttttaticct
agaaacgcect
tctcgactat
ccetccacay
tgaaagggat
ggcacccact

107
4067
DNA
sacch

aromyces

val G%n
Gin Gln
20
Asn Glu

Thr Ala

LYS Asp
His
85

Ash

Asnh

Ser
100

aromyces

gcaattcatg
cgtagaaaac
gcggaacaag
caaccatcac
gcaagttctt
tctgaaaatt
gacatttgtt
cttcgttcag
tgtataaata
gagctcgttt
aacagataaa
aatacaaaac
atcgaagtac
agatracttc
gataacaggt
tattgatatt
tctttatttg
gaggaaatct
ggcgaagttg
ccggtaaatt
tttgtctctt
tgttgtcttt
gagggtattt
Ccaaagtccg
cagaaagtat
agagatttaa
geettatett
catttagatt
gaaagcgaga
gttggcctca
cagaaattga
catgacttac
tttcctgtat
gettttacge
tectatgeccy
tteccagtge

Asn
Gin
eu
Ser
Tyr
70

Phe

ser

cerevisiae

Ser Pro

Leu Ser

Asn Asnh
40
Asn Ala
55
Thr Leu

ITe Glu

Asn Ser

cerevisiae

gaattgtact
tctttattac
ticcagttcc
aactccgtta
ttaggtttaa
gcaagtitaca
gaaaacgaat
taatcacttt
Tatgaactct
caaaatgaaa
aattgrttta
agcctaaaaa
tcgtacgceta
Tttrttagtty
aagcactgaa
tctcaaacaa
aattgtcttg
taaaagttca
aagaatcget
gocaagaaaa
gtgtattttg
acagaatgca
tttcagattt
aatttttgtc
ttttttggtt
aaagagaaag
tttcatatga
ctagaagacc
artttaagga
tggatgacga
ttatagaacc
ccaagaatac
ctgttgaata
cagctgeece
ttaattctct
caccatcatc

11836_045_

Leu GIn
10

Lys

Arg
Leu Ile
25
Lys

Leu Arg

Cys Leu Thr

Glu Leu
75

Lys

Pro

lLeu
S0
Cys

Gly

val
105

Cys

cttgccagaa
agaagttgtc
gccatcgaga
atcaagagca
aagatatgtt
ttctttgtat
graaagaatt
caagctgtag
agagtgttgc
caaacgccgt
aaagaaacga
agattgaaca
gtrttctecge
acttttttga
gacttgtrtit
gactcgtcga
ttcaccaagg
agctaataat
aaggttaatc
ccaaattata
gaacaatcta
aaagtttggg
dagaaatctc
gtttctattc
cagtgtagca
tttgaatcag
ttcctcatct
atctagtaca
taatgagttyg
tgcgccagaa
Caatacictc
cgctaagggce
ccctacggay
ttccatgect
tcttaataga
atcgaggcaa

228_5SL

Gln Pro Gln

Gln Leu
30

Leu

Lys

Lys Glu

Ile Ile
60
TFp

Asnh

Gly Tyr

Asn Ala GIn

Thr Met

110

Leu

attaagtgat
tgcaaagagt
aatcgtcaag
ggtcttgaac
gaaaagcgac
aacgaacgtt
ggtccagttt
tatgtaaacg
ataattitgaa
tgtccgtttt
atttgcaaca
actcttcgeg
acatagrtacc
gacgttcgig
ataagtgtcc
agaaaacaca
atgaaagtcc
gaaaacgatg
ggcgatctaa
aggcgatact
tactatatta
agagaagtag
aaatgtggta
agaaatatgt
catgataagt
ccttcaacga
gataagcctc
acaaaatcag
gtaacagtaa
tcccecictc
gaatigaatg
agagacgaag
gaaaatgegt
atttcctatg
tacccctate
catttrtatga

Page 118

Glu G1n
15
Lys Leu

ser Arg

Tyr Thr
val
80
Asn

Pro

Lys
a5

tcgatagtca
ttgaagatat
agcatgcaag
grtttgttcg
gggcaaccca
aaggaaccea
gcacaagaca
atatagatga
acacagcatt
cgtctcaata
tcttaagata
gtcaggtctc
actacgrttcc
ccattcataa
caagcgagac
crrtrtatagce
aaataaccaa
aagtcagtaa
aatrcttttt
atctgaatag
caggtactyga
ttcaaaagaa
tagatgcaac
gtctgaaaac
tgtttgeygga
ctaagcoegt
tctacgatca
ataattcgec
ttaatcagcec
aaattaatga
gtctcacaga
aagattttcc
ttgatcegtt
ataacgtgaa
agttatcagt
caaatcggga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
11490
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



TTtttattca
catgaagtat
aaatgcaaaa
cttccagcaa
tcccatgggy
teecaccagaa
tttgeccect
ttatagatcy
grggaacact
tcctectage
aatgaagtct
aaaaatttca
cttggaaacg
caaagaaatt
tggagctcat
aacctgatat
ttaatattaa
aatcttatac
tctattaacy
tttatatatg
acatgacctc
gataccaacg
ccaccagaaa
aaagttgtaa
caagaaagca
caaaggaaaa
gaaatcaaca
atcataacat
taataaaatc
aatcgcagea
cggagatttt
atattgttac

<210> 108
<211> 688
<212> PRT
<213> sacch

<400> 108
Mit Lys val
Gin Ala Asn
Glu
25
Pro

val Glu

Ala
50
Ash

Thr

Leu
65
Tyr

ser

Tyr Ile

GIn Lys Phe

ITe Phe Sser
115
Gin Pro
130

Lys

Giu

Leu Thr

145

His Asp Lys

Ser l.eu Asn

tctaacaata
gacgaaccag
tctcacaact
tcttacccaa
ggggatcctc
ggatgtgata
caagctatgce
acaccaggtt
gotgtttcac
acattttatt
tcacaaggaa
aagcctctac
aaagccaggce
tcgatgecta
tcacttgagy
aatataattt
acaatactca
aagactagag
ttagaaaata
tgatttatct
caaaactaca
tagtattgcc
aagcgagatt
tcaaaaaaga
gaagcaaaaa
agcaaggaat
tttagaccaa
caatgtgaga
tcgacttatg
agtacgtcag
aaaattgcac
acaaattcaa

acaaggaaaa
ttatggattt
ctggccagea
acggaatggt
tactcgatca
acaatatgct
aaccagctcc
cegegatgtt
cttatagttc
ctcaaaatat
atgttccaac
atattaagac
caagtgctog
ctccggattc
tagataccaa
ttgaatttat
gaagaaaaca
caaacaaaaa
acaaaaaaaa
agcgtcacag
tgatcgctta
ttttattttt
cctaattata
aaaaggtgca
aagcaggatt
gctaccgata
aatccacatyg
aaggaaacat
acaccattac
ggacttattg
tgcaacattt
gcagattcta

aromyces

Gin Ile
5
Asn Glu
20
Ser Leu

val Asn

Gly GlIn

Thr Gly
85

Gly Arg
100
Asp Leu

Lys Ser

Gln Lys
pha
165
Pro

Leu

Gln
180

carevisiae

Thr Asn Ser

Asn Asp Glu
Ile
40

Glu

Arg Leu
Glin
55

rPhe

Trp
Gly val
70
Thr

Asp Ile

Glu val val
Leu
120

Leu

Arg Asn
Phe
135
Glin

Glu

Lys
150
Ala

Lys

Asp Ala

Ser Thr Thr

11836._045_

attggtatct
tgatgaatct
aactaaacaa
tccaggatac
agcectrtrtat
gtatccacaa
aacctatgtt
cccatacatg
gagagcacca
aaatcaatac
aggtaataaa
aagtgetrtar
tgacgaagat
caatactttg
tcgaaggtcc
gatacaagaa
acaaggacaa
gcaagaaaaa
aaaaagaaaa
tatgtaatat
gtattacaat
cagaatggca
aggtgaaggc
gagataaaca
ttttgagaaa
catctttegt
atttaacaaa
taacaacatt
ttactcaaag
atctcgtaga
ttgtcttata
ctaaatttct

Thr Glu
10

ser

Arg

val
25
Gly

Lys

Asp Leu

Asn Gin Ile
val
75

Cys

Ser Cys

val Lys
90
Gln Lys
105

Lys

Lys

Cys Gly

ser Phe Leu
Phe
155

Arg

val Phe

Glu
170
Pro

Leu

Lys va'

185

228_5L
¢cctagegace
cggccaaatyg
caccaattat
tacccaaaaa
ggcgcggacyg
actgcaactt
gggagaccat
caaagttcaa
tctacaactg
ccacggcgaa
caatctgtgg
cagaagcaat
tcrgetcate
gtggtccagt
gataaaaacc
ttaaaaatge
tctgttttta
aaggtaataa
agataatata
aaatatcaat
atgtgtttat
aaggeccatcg
atcgatgttc
aagttaataa
daagttaaaa
ttccaagact
acggctaacy
CCaaaagtca
tataccgtryg
tgaaataggt
cattaacatg
ctctecat

Glu Ile Leu

Ala Thr Pro

Phe Phe
45

Arg

Lys

Tle
60
Phe

Arg

Trp Asn

Cys Leu Tyr
Glu
110

Ala

Lys Phe
Ile Asp
125
Phe Arg
140

Trp

Asn

Phe Ser

Asp Leu Lys

Asn Glu Pro

190

page 119

ctaccagcta
aaaactgtac
attctaacaa
tgeegtataa
attttttett
catggaatgt
acacaccgaa
attccatgcea
Ctaaaaacta
gaactgtggg
gcaagtctge
acaaaatcaa
ctgataagaa
cagaagaagg
ttccagatge
gggccagaat
taaataaaac
atgtaacaaa
atataatacc
gagtttctta
ccactatttt
gaaaattttt
ataatagtta
atgacaaaat
gttggtaagc
atttctatta
ctcttaaage
ataccgtcta
atttgcgatg
agtcacgatg
gcaatgacac

Lys val

Gly Glu

Leu Ala

TYr Tyr

Asn Leu
80
Arg Met

Glu Gly

Thr Leu

Met Cys
Ala
160
Glu

val

Arg
175

Ala Leu

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4067



Ser
Leu
Asn
225
val
ASD
Leu
Thr
ASp
305
Glu
Pro
Pro
Pro
Asn
385
Pro
Phe
Asn
Gln
Pro
465
Gly
Leu
Met
Arg
ser
545
Ser
Ile
Gly
Ile
LYysS
625
Ser
Ser

Glu

#he
GIn
210
Ser
Thr
Ala
Ile
Pro
290
Phe
Ash
ser
val
Thr
370
Arg
Ser
ASD
Ser
Gln
450
Tyr
Ala
Tyr
Glin
Ser
530
Met
Thr
Asn
Asn
Ser
610
I'le
Ala
AsSh

val

Ser
195
His
Pro
val
Pro
Ile
275
His
Pro
Ala
Met
Asn
355
Phe
Asp
Asp
Glu
Gly
435
ser
Ash
ASDp
Pro
Pro
515
Thr
Gln
Thr
Gln
val
595
Lys
Asn
His
Thr

Asp
673

TYr
feu
Pro
Thr
Glu
260
Glu
ASp
Ley
Phe
Pro
340
Ser
Pro
Phe
Pro
Ser
420
GIn
Tyr
Pro
Asp
Gln
500
Ala
Pro
Trp
Ala
Tyr
580
Pro
Pro
tey
Pro
Leu

660
Thr

Asp
Asp
Lys
Asn
245
Ser
Pro
Leu
AsSp
Asp
325
Ile
Leu
val
Tyr
Thr
405
Arg
Gin
Pro
Met
Phe
485
Thr
Pro
Gly
AsSn
Lys
565
Pro
Thr
Leu
Glu
ASD
645
val

Asn

ser
Ser
Leu
230
GlIn
Pro
Asn
Pro
Tyr
310
Pro
Ser
Leu
Pro
Ser
390
ser
Pro
Thr
Asn
Gly
470
Phe
ala
Thr
Ser
Thr
550
Asn
Arg
Gly
His
Thr
630
Lys
val

Arg

ser
Arg
215
Glu
Pro
Ser
Thr
Lys
295
Phe
phe
Tyr
Ash
Pro
375
Ser
Tyr
Ash
Lys
Gly
455
Gly
Phe
Thr
Tyr
ala
535
Ala
Tyr
Arg
ASn
Ile
615
Lys
Asn
Glin

Arg

Ser
200
Arg
Ser
lLeu
Gln
Leu
280
Asn
Pro
Pro
Asp
Arg
360
sSer
Asn
Met
Glu
Gln
440
Met
AsSp
Pro
Ser
val
520
Met
val
Pro
Arg
LYsS
600
LYS
Ala
Lys
ser

Ser
680

11836_045_228_SL

Asp
Pro
Glu
l.eu
Ile
265
Glu
Thr
val
Pro
Asn
345
Tyr
ser
Asn
Lys
ASh
425
His
val
Pra
Pro
Trp
505
Gly
Phe
Ser
Pro
Thr
585
Gln
Thr
Arg
Glu
Glu

665
ASP

Lys
Sar
Ash
Gly
250
Ash
Ley
Ala
ser
GIn
330
val
Pro
Ser
Asn
Tyr
410
Cys
Gln
Pro
Ley
Glu
490
Ash
Arg
Pro
Pro
Ser
570
val
ser
Ser
Pro
Ile
650
Glu

Lys

Pro
Ser
Phe
235
val
Asp
Asn
Lys
val
315
Ala
Asn
TYr
Arg
Lys
395
ASp
Thr
Leu
Gly
Leu
475
Gly
val
Pro
Tyr
Tyr
555
Thr
Gly
val
Ala
Ser
635
Ser
Gly

ASHh

Leuy
Thr
220
Lys
Gly
rhe
Gly
Gly
300
Glu
rhe
Glu
GIn
Gln
380
Glu
Glu
Asn
Tyr
Tyr
460
ASD
Cys
Leu
Tyr
Met
540
Ser
phe
Met
Gly
Tyr
620
Ala
Met
Gly

Leu
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Tyr
205
Thr
ASp
Leu
Ile
Leu
285
Arg
Tyr
Thr
Arg
Leu
365
His
Lys
Pro
Ala
Ser
445
Tyr
GIn
Asp
ero
Thr
525
Glin
Ser
Tyr
Lys
Lys
605
Gln
Gly
Pro
Ala

Pro
685

ASp
Lys
Asn
Met
Pro
270
Thr
AsSp
Pro
Pro
Asp
350
Ser
Phe
Leu
val
Lys
430
Asn
Pro
Ala
Asn
Pro
510
Pro
Ser
Arg
Ser
Ser
590
Ser
Lys
AsSp
Thr
His
670
Asp

Gln
Ser
Glu
ASD
255
GlIn
Glu
Glu
Thr
Ala
335
ser
val
Met
val
Met
415
ser
Asn
Lys
Phe
Asn
495
Gin
Asn
Ser
Ala
Glin
575
Ser
Ala
Gln
Glu
Pro
655
ser

Ala

L.eu
Asp
Leu
240
ASp
LyS
Glu
Glu
Glu
320
Ala
Metl
Ala
Thr
Ser
400
AsSp
His
Phe
Met
Tyr
480
Met
Ala
Tyr
Asn
Pro
560
Asn
Gln
LyS
Tyr
Asp
640
ASp
Leu

Thr



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

<400> 109

accagtggte
agtttgcaga
tggtttgact
tgctctggec
ggatggtttt
atcttcaaaa
cttgggaata
agtgtrtgaag
gacctgggat
agtaagaatt
attgttgttt
aatgtggatg
acacttttat
ctaagattgt
cctegtrata
ggattagaag
tcatatctot
acagagaagg
ccaattgceag
gtctaacatt
aaaactgacg
aatacagcaa
tgtaacatca
cggattatcg
tgcaacgcca
gccagccgea
actccgggac
aggcactacat
taacagtaca
ccatgaaaac
cataatitia
aaggtttgtt
atcaaaaata
aattcatcgt
atgtgatttt
gtccacttat
ttggtcattg
taacgataca
aagattaccc
tattaagaat
gaaatacgta
taaaataaag
gaaacaatcy
gcacttrttt
tatgtaaatc
agcactttat
ctgtgtttca
caaccaacct
taaagttact
tttgccttet
aacagaaaac
cagctccctt
cttgctgttt
tcgctttata
ccatattacg
aaaagaggta

109
3548
DNA

accatacatg
gctaactctc
ttctctaacyg
aatatgtctc
tcaaaaccgg
gtattaccct
ttcaatgcag
ttattattga
aagttattat
tictgcgict
tgtcgtacaa
aaacaaaact
tgatgattgt
gttgtccttt
agtgattcgt
acctacaggt
tittgcagceg
aacttgaaag
gaaaagacag
aatgcaatac
ttggatgegt
ccgcaaaaty
tcatcatctt
ccatcatcca
gitgaaaacg
gcagatctga
ttggttcagt
grtectgatt
atcatcaacc
artatcacct
atggaatact
caaagaggga
gcgtacggcg
gatatcaagc
ggagtttceca
atgtcaccag
ggcttaatga
cctygatggca
aaagaccgta
gaaagggaaa
tcaccgtcta
gaagacaaga
gaaagatcaa
fcacatccct
acaaaccaat
gtacagaaaa
ccatcgttac
tcggttoctc
ttcecaccatt
tgtttaccat
atagtgctca
tgtggrggag
ctctctaage
tgctcgtace
cgttttrtgt
aatgtatatt

Saccharomyces cerevisiae

aaataccaca
ttgtgggaac
taggaataac
taccagttat
cttcaaaaat
ttgtatttaa
ttttccagtc
tggaacccat
gcgaatggcy
atcttrctat
tcctttatga
gaatccaatg
cttrtcttge
ttcttacgaa
ggggtaacgg
taatgtgaag
tggtatattg
ggctcaatct
agactcacca
agaataatag
ttggtgatga
aacctgttit
tgtccacgcec
cgaattctac
aacattcgat
aagatacgtt
tggggaaaat
ccaaaatagt
aattagttag
tctatggage
ctgattgtog
ctgtttcgag
tactaaatgg
cttccaatgt
aaaaactaat
agaggataca
tcatcgagcet
tattggattt
tctattccaa
ggtcatcgat
aagatgataa
gaattaaaag
cccattgaat
ttctcaaaac
tttctaatgt
tttcacgatt
ttaatttctt
taacgaaacc
gtgggttict
acttgaatgg
tgacttgaca
ggttgaacac
ggtgttttgt
ttitttcaaa
taatgttcaa
tgaacaattg

11836,.045,.228.5L

gtgtrttcce
catgatcaaa
aaatgcgget
tgctaccgga
acccattaac
gacatcgtct
ccgatcgaga
tactactatt
atgcggttat
taggaataaa
atgaaaatat
atgagaaata
aaaccccaat
atttttttcc
cgatatcata
cgacactaat
grtgttyggtc
taacctgcac
gggacaatct
caacctgttt
ccaagctata
agttctgtet
atgcattata
tccetctacy
atcactacca
gtcgggaact
tggtgctgga
tgccaaaaaa
ggaattatct
ttattataac
tictttagat
taagaaaact
cttggatcat
tctgattaat
daattctate
aggaaacgtt
ggtaactgga
gctgcaacgt
ggaaatgaca
tcatgaattg
atttagacat
agaagcecttyg
gcatgegata
tatattcata
aacaatattt
gagagaagct
atagttctta
gaaggcgatt
trtrttcaaat
ttteccagat
aggaacgceaa
tgccaaaata
ttcctactty
agcecategt
tttccgacat
ttaaagagaa

aatgtacgga
gcctgaattt
gtcttacctyg
atagcctctt
agctctcttt
gtetgtggte
tcegtattac
trctttotty
gaagaaataa
atatgactat
taagcttgty
aatgtacaat
gttacaatcg
ctcecttrtt
ctattattgg
gataagaaaa
atgtttcaac
ccagatgtgg
cgaatagaag
ttgcgaagag
tcgaaaccaa
tectectateac
gatgcgtaca
attcagggat
cctttggagg
tcaaatggta
aattctggaa
accattcctg
atcgtcaaaa
cagcatataa
aaaatactgr
tggttcaacg
ttgtaccgac
agtaaggggce
gctgatacat
tattctatca
gagtttcccc
attgtcaacy
gattttgtca
ctacatcatg
tggtgtagaa
gaccgtgcca
acattagtta
tatatataga
ttaaaaataa
tgcgaataat
tattctitat
aataacccac
tcagtcagag
gccaagtatg
tccatagtet
ttactcatta
gtggcacaca
taatttitca
gttacaatta
gataaaaacc
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cgacttggga
tattcaactt
taccattctt
cttgaatagg
tcaaataaaa
tggtatcett
tgttattatt
tcgtatttta
aagggctaaa
atttactatt
gtcttaaaag
cagataataa
cccattagtt
tgatcactgt
cccatctgat
ctgcatcgga
gaaagacttyt
gcaataatgy
gccacgtgat
gcataaaaaa
acactgtggt
aatcecegtyg
gtaataattt
tgtccaatat
agagcctatc
attatataca
ctgtggtgaa
tggaacagaa
acgttaagcee
ataatgaaat
ccgtttataa
aattaacaat
aatataagat
agattaagtt
ttgttggaac

aaggggacgt

taggtgggca
agccrtcacc

ataggtgtty
atcttataat
aaataaaatc
agttagaaaa
ggaacatatt
ctctectgat
tcatcaaagt
actagttagc
ttttatgcecea
cgaagctacg
aaatgcctct
agccaaatcc
cttctttttc
tttttcaccyg
atgactgtac
cccgaggacc
taataacgcc
ctttaatctt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



<210> 110
<Z211> 515
<212> PRT
<213> Saccharomyces

<400> 110

1
Leu Asn

Thr Glu

Asn Ile
50

Ile Lys

65

ser Lys

Leu val
Ser Leu

Leu Ser
130

Ser Asn

145

Pro Leu

Leu Ser
Gln Leu

Leu His
210

Glu G1n

225

ITe val

Ala Tyr
Tyr ser

Phe val
290

teu Thr

305

Leu Tyr

val Leu
ser Lys

Thr Tyr
370

Gly Asp

385

Glu Phe

Leu
Thr
35

Asn
Lys
Pro
L.eu
Ser
115
Pro
Ile
Glu
Gly
Gly
195
val
Asn
Lys
Tyt
Asp
275
Gln
Ile
Arg
Ile
Lys
355
Met
val

Pro

His
20

His
Ala
Lys
Asn
Ser
100
Thr
Ser
Ala
Glu
Thr
180
Lys
Pro
Asn
Asn
Asn
260
Cys
Arg
Serp
GIn
Asn
340
Leu
Sar
Trp

lLeu

Met Phe GIn Arg Lys
5

Pro
GIn
Ile
Leu
Thr
85

Ser
Pro
Ser
Thr
Ser
165
ser
Ile
ASD
Ser
va'
245
Gln
Gly
Gly
Lys
Tyr
325
ser
Ile
Pro
Ser

Gly
405

cerevisiae

Thr
AsSp
Gly
GIn
Thr
70

val
Leu
Cys
Thr
Pro
150
Ley
Asn
Gly
Ser
Thr
230
Lys
His
ser
Thr
Ile
310
Lys
Lys
Asn
Glu
Leu

390
Gly

Leu
val
Gln
Asn
55

Leu
val
Ser
Ile
Asn
135
val
Ser
Gly
Ala
Lys
215
Ile
Pro
ITe
Leu
val
295
Ala
Ile
Gly
sSer
Arg
375
Gly

His

Gln
Gly
Ser
40

AsSn
Asp
Ile
Gln
Ile
120
Ser
Glu
Pro
Asn
Gly
200
Ite
Ile
His
Asn
Asp
280
Ser
Tyr
Ile
Gln
Ile
360
Ile
Ley

Asn

11836_045_228_5L
gcattigtcg tcaatagtac acaataggcg atctatttta
ctgctittca gtcaagaatyg ccggaattaa cagaatttca
tcaaaaggaa taacgattta ttgaaaaaac tccatttgtc
agcacgag

Arg
Asn
25

Arg
Ser
Ala
GIn
Ser
105
Asp
Thr
ASh
Ala
Tyr
185
Asn
val
ASH
Glu
Asn
265
Lys
ser
Giy
His
ITe
345
Ala
Gln
Met

Asp

Arg
10

Asn
Ile
Asn
Phe
Gln
90

Pro
Ala
Pro
Glu
Ala
170
Ile
Ser
Ala
Gln
AsSn
250
Glu
Ile
L.YS
val
Arg
330
Lys
ASp
Gly
Ile

Thr
410

Asn
Gly
Glu
Leu
Gly
75

Pro
Cys
Tyr
ser
His
155
Ala
GIn
Gly
Lys
Leu
235
Ile
Ile
Leu
LYS
Leu
315
ASp
Leu
Thr
Asn
Ile

395
Pro

gtacggcaat taaaagaaag 3420
gaaaaaacgt ttagagaaca 3480
tggagtagca tctcaaatca 3540

3548

Leu Lys Gly Leu Asn
15
Gln Leu G1n Glu Lys

Gly His val Met Ser
45
gge Leu Arg Arg Gly
Asp Asp Gin Ala ége
Gln Asn Glu Pro val
95
val Thr Ser Ser Ser
110
Ser Asn Asn Phe Gly
125
Thr I1e GIn Gly Leu
140
Ser Ile Ser Leu Pro
160
Asp Leu Lys Asp Thr
175
Leu Arg Asp Leu val
190
Thr val val Lys Ala
205
Lys Thr Ile pPro val
220
val Arg Glu Leu Ser
240
Ile Thr Phe Tyr Gly
255
Tle Ile Leu Met Glu
270
Ser val Tyr Lys Arg
285 ‘
Thr Trp Phe Asn Glu
300
Asn Gly Leu Asp His
320
Ile Lys Pro 3%er Asn
335
Cys asp Phe Gly val
350
phe val Gly Thr Ser
365
val Tyr Ser Ile Lys
380
Glu Leu val Thr Gly
400
Asp Gly Ile Leu Asp
415
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Leu Leu Glin

Arg Ile Tyr
435
Asn GlHu
450

Ile

Lys

Leu
465
Trp

Met

Cys Arg

Arg Giu Ala
His
515

Ser Thr

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

111
4154
DNA

<400> 111

taaaacatcc
ctagctiatc
cgtgtgatat
ggaagtaaaa
gcctcggtaa
tataaaactt
cactraaacca
aaatggaaac
atgaaatata
actgttcatg
ttctcaataa
ggggcttgeg
tctttggatt
tattattatt
atgccttteyg
tggctttaaa
taaagctagt
agagggcact
atttctggag
cacagaagaa
aataggagac
tgaacaggty
gctatcgatyg
tggttccget
gctaatcaga
aatggttcaa
atatgacgtg
aatttttgrt
atatctaaga
acagaacaag
aaaggacaga
tttggccgga
atttcgccat
taatatcggt
attagatcag
taaaaggcca
tggtgaagaa
gaagattgcc
gagtgtttac
gataaaaaat
gaataatgag

Arg Ile
420
Ser Lys

Arg Glu

Lys Tyr

val
Glu
Arg

val

Asn Glu

Thr
440
Ser

Met

ser
455

Ser Pro

470

Ile
485
ASD

LYS

Ley
500

ttcataaaaa
gtcatttgag
cgggagtgcea
tagggcaatc
ccggatceatg
gtatcagagy
tttgaaattc
acttectgceg
actgagcaag
gtgccrttta
accaccggca
taactgttca
ctecgeocaat
attattratta
ttatcaggct
cagtagaaaa
atgataagat
gacttactaa
gaaataggat
gaaattaagt
agactcaaaa
aatagattga
aattcagaat
aagaaagtta
agattgccac
gattatgatg
gaattagtca
tccaaagacce
acgttgagtg
gggatttcgce
attagacaga
tattttectc
tcagcaaggce
gacatactat
acaagattaa
gaagataatg
gaagatcacg
acgcccaaga
ttgggcatga
aataacattg
caggaggaac

Lys

Arg

ser Lys

Ala Lys

Saccharomyces cerevisiae

caaccaatat
aatccctcta
aggtcgaaac
actacaaaaa
ttaagatttt
tatctgcegat
aaaaagcacc
cagctttata
tTcctatatac
gagacttctt
gtatcctcaa
aaatccatga
ttttgetcea
ttactaactg
agcattaaaa
tattcatatt
caccggtaga
ttggtgacga
gcactcaata
atctcgacaa
ttttaaggaa
agaacctgat
tgattcctga
atgtaaatgg

atgaattatt:

tgtttgtctt
ctatttgcca
aaacaccaag
cattgagcca
ataacaatgc
titttaatca
atacagacat
taagcatigc
tgaaacactc
gcagtaaact
atgccatatc
atrrctrtgg
attggttaaa
atgcccacac
gtgtrtccac
aacaagagaa

11836_045_228_5L

Pro
425
ASp

ser Pro
Phe val

I'le His Glu

Ser Lys Asp
475

Lys Glu

490

Glu Lys

Ile

Ley
505

gaaaacattc
gacctttatt
cgatgtgcte
ctaccaagta
taaccacggt
Cctaaaaagat
taaggcaaaa
caagttagcec
aatactatta
catcacttag
ctggaaatct
ttttagtitt
cttctttiat
ccattatagt
gecttttaag
tacacacatg
cgaaatatac
aaagaccaac
cctggatagc
ggatattctc
gtcaaaatcg
ggaaaaagta
adagcactgt
ttgctttaat
agccacaaac
agattatacc
cgcaaatgat
tgataaagct
ggttgggcca
tgaagggaaa
gaggccrtect
gaagcggrtg
tcaaagaaga
aaacgcigtt
tgacacaact
taaccagtta
ggaggacagt
aggtgcecttge
tggtgaacta
agacaacaat
aatagaagat

Pro
430
cys

Arg Leu

Asn Arg

445

Leu Leu His

460

Asp Lys fhe

ASp Lys Arg

Gin Ser

510

Lys

gtgatagcct
ttggaaccat
trcaactctt
taataggtac
gctggtcttc
taatttttga
tataaatcta
ttctagctta
atgatcttet
ctgaggectg
tgcactggyc
cccreeocect
attttgggtyg
ttctttatge
gtgtaaagct
cataaagaga
atggaacaga
gatttacctt
tttattcagt
attgcttigg
ticcagagag
agctctctat
gttatattta
gcagattcta
tccaatggag
aagaacgtac
cgtgttgaga
atatccacat
tcctecgtecaa
ctcecggateg
agcgaattta
caaaagacga
cctttaagty
gatatggcecc
aaaatitccga
gaactattaa
gacattgttt
attggatcag
atggcagtaa
aaacaagcca
gttggggcog
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Lys Asp

Cys Ile

His Asp
His
480
Lys

Arg

Ila
495

Glu Arg

atatttacaa
agattatcaa
ggcgectgta
ctttgataca
gataattaag
aaaagatcaa
aatatacgta
tgaaatagaa
tgtccatgag
tggccacceg
cttacgcaat
tttaaagtaa
cgttctitac
tgtcctcace
ttcgecgega
gaccacttaa
cacaaacagc
ttgtgcagtt
gcaaccttgt
gtgtaaacaa
ataaacggat
ccactgcrac
tcttaaacga
ttaagaaaag
aagtaactaa
tgcatttget
aaaataggct
ccaaaaaact
atttgttgge
acaacacaga
tttctaccaa
tgagagagtc
cagaatcaaa
tgttacaagg
agcttgecca
gtgtagagtc
cattaccgac
gcagttttgg
agcaagtgga
attctgatga
taagtcatce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



aaaaaccaat
attgaaggag
aaatttaaat
ttacggacca
tgcgtatttg
tgatatcaaa
gaataaaaaa
ggtggtcaaa
cattgaaatg
caaaatraggc
tttctrtaaga
gcagcatcca
atggcactaa
gacatttatt
taatcataaa
accectggaa
agcacgaaga
aacctgctcet
attcacatga
atattgaaat
gaagcgtaaa
tecttagtge
tcattcatgt
cattgecatgg
tcatttectt
ggcaattitg
aaaataatgt
tcatctaatc
tgaaggaaat

<210>
<211>
<21Z2>
<213> sacch

<400> 112
Met Glu Gln
1
Glu

112
717
PRT

Lys Thr
Thr
35
Glu

Gly Cys
Glu
50
Asn

Glu

val
65
Phe

Lys

Gin Arg

Met Glu Lys
Ile
115

LYS

Glu Leu

Ala
130
LVS

Ser

LysS
145
Ser

Arg

Asn Gly

Leu Asp Tyr
Ile
195

Ser

val Thr

Phe val

caaaatattc
ttacatcatg
atttticttg
tttgaggaat
cataagaaga
ggttgcgtaa
caaaataaga
cagagcgeta
tttaccggta
acaaacacga
aaggcatttg
tggctggatg
agtgctctgg
gaatatatct
tcacaattgt
taaaatcaag
aacaggcctt
aggaaaagga
ataatctgtt
atttgaaaaa
ctgttttatt
cattttttag
ccttggacaa
ccattteecy
ctaggtagea
caatattcat
ctaaaacttc
tatcgataaa
ccaa

aromyces

Thr Gln
5
Asn Asp
20
Gin Tyr

Ile Lys

ITe Gly

ASp Lys
85

val ser
100
Pro Glu

Lys val

Leu Tle

Leu
Leu
Tyr
Asp
70

Arg
sSer
Lys
Asn

Arg

acagaaagat
agaacattgt
aatacgttcce
cactgattac
acattattca
aaatrtactga
gagcttettt
ctactgctaa
agcatccttt
cceccecgagat
agtrggatta
cgcacataat
ccgatttrtt
gctatttacc
gaaaaaaaga
taagataatt
tctttgegag
ggtagataga
accaattttt
tgcttgrttt
gaagttagtc
catcatatta
gattgaatct
gatttgagga
trtgtaaata
ctttccagaa
gggaaattcg
cttcaaggat

cerevisiae

Thr Ala Glu

Pro Phe

Ser
40
ASp

Asp

Leu
55
Arg Leu

ITe Glu

Leu Ser

His Cys
120
val Asn
135

Arg Leu

150

val
165
Lys

Glu

Thr
180
Cys His

Lys Asp

Thr
AsSnh
Ata

GIn

Lys Met

val Leuy

Asn Asp
200

Thr Pro

- 11836_045_228_SL

ggrtgatgct
tacttattat
tgggggtltcg
taatttcact
cagagatatc
ttttggtatt
gcaaggttcc
agcggatata
cccagatttt
accttcctgg
tcaatacagg
ttgaaaaagg
atcaaataat
ggtttttttt
ccaaactaga
ctgataaaaa
gtgatatcaa
caaaagcaag
ctcataagat
tatggggacc
ctgataattt
ttgaattttt
acatcaacaa
tcttcactaa
caacttttca
ctatcattat
ataaaaactt
tctcgagctyg

Thr
10
Gln

Gly Asp
val
25

Phe

Leu

Ite Gln

Lys Asp Ite

Lys Ile Leu
75
val Asn
a6

Ala

Gin
Thr Thr
105
val

ITe Phe

Gly Cys Phe
Glu
155

Asp

Pro His
Gln
170
lLeu

val

His
185
Arg

Leu

val Glu

ser Asp Lys

ttacagcatg
ggtgctictc
gtttcctcca
aggcaaatac
aagggtgcaa
tcaaaaaaat
gtattctgga
tggtctacag
tctcaaatge
gctracgtcag
cctagtgecc
gcracttatt
acatatatat
tttcaattac
tgacggtatt
aatccgactg
accattgata
gaaataatcc
aaagccatcet
acaattcgcec
ctctaccgtt
cactttctct
ttgaacagga
ttaaaaacca
acaaattctt
gttccattac
tcaaattagc
Ccaaaactttt

Leu Leu Ile
Glu
30

Leu

Phe Leu
Asn
45

Ile

cys

leu Ala

60

Arg Lys Ser

Arg Leu Lys

Ley Ser Met

110

ITe Leu Asn
125

Asn Ala
140

l.eu

AsSp

Leu Ala

Tyr Asp val
val
190

Arg

Tyr Asp
AsN
205
Ile

Lys

Ala Ser
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aaatgaartt
aagaaggcgy
tgctgaataa
tgattgaggt
atattttgat
tatcaccttt
tgtcaccaga
gatgtgttgt
aagcgatctt
aaggaaagaa
ttgaatrtgct
aattctittt
catatttagt
gctgattaag
tgattctcat
cacagatgga
tcttctcaat
atagagtttc
atcaaaaaty
tgtacctcta
ttcgerrict
aaatgattta
aggaatatty
atgtagcccc
taatctctta
atctgaccat
aaatttagaa
acgcctttgt

Gly Asp

Glu Ile

val Thr

Leu Gly

ser
80
Leu

Lys

Asn
95
Asn Ser

Asp Gly

Ser Ile

Thr Asn
160
Phe val
175
Glu Leu

Leu ITe

Thr ser

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4154



Lys
225
Ser
Ala
G1n
ala
Arg
305
Pro
Ser
Leu
Arg
val
385
ASp
Lys
Met
Lys
Ser
465
va'
Met
His
Leu
l.eu
545
Arg
His
val
Lys
ser
625
Trp
Phe
Thr
L.ey

Glu
705

210
Lys

ser
Glu
Ile
Gly
290
Glu
Leu
Asn
Ser
Pro
370
Glu
Ile
Gly
Asn
ASn
450
Asp
Gly
val
Glu
Asn
530
Asn
Gln
Arg
Lys
Lys
610
Pro
ser
Pro
Thr
Arg

690
Leu

Leu

Ser

Gly

Phe
275
TYF
Ser
Ser
Ala
Ser
355
Glu
Ser
val
Ala
Ala
435
ASnN
Glu
Ala
ASp
ASnN
515
Ile
Asn
Ile
ASp
Tle
595
Gln
Glu
Thr
ASp
Pro
675
LYS

teu

Tyr
Asn
Lys
260
Asn
Phe
Phe
Ala
val
340
Lys
Asp
Gly
Ser
Ccys
420
His
Asn
Asn
val
Ala
500
Ile
Phe
Tyr
ey
Ile
580
Thr
Asn
val
Gly
phe
660
Glu
Ala

Gln

Leu
Leu
245
Leu
GIn
Pro
Arg
Glu
325
Asp
Leu
Ash
Glu
Leu
405
Ile
Thr
Ile
Asn
Ser
485
Leu
val
Leu
Gly
Ile
565
Lys
Asp
Lys
val
Cys
645
Ser
Iie
Phe

His

Arg
230
Leu
Arg
Arg
His
His
310
Ser
Met
ASp
Asp
Glu
390
Pro
Gly
Gly
Gly
Glu
470
His
Gln
Thr
Glu
Pro
550
Gly
Gly
Phe
Arg
Lys
630
val
Gin
Pro
Glu

Pro
710

215
Thr

Ala
Ile
Pro
Thr
295
ser
ASn
Ala
Thr
Ala
375
Glu
Thr
Ser
Glu
val
455
Gin
Pro
His
Tyr
Tyr
535
Phe
val
Ala
Gly
Ala
615
Gin
val
Met
Ser
Leu

695
Trp

Leu
Gin
Asp
Pro
280
ASp
Ala
Asn
Leu
Thr
360
Ile
Asp
Lys
Gly
Leu
440
Ser
Glu
Lys
Glu
TYr
520
val
Glu
Ala
Asn
Ile
600
Ser
Ser
Ile
Gin
Trp
680
Asp

Leu

11836_045_228_sL
220

sSer
Asn
Asn
265
Ser
Met
Arg
Ile
Leu
345
Lys
Ser
His
Ile
Ser
425
Met
Thr
Glu
Thr
Met
505
Gly
Pro
Glu
Tyr
Ile
585
Sar
Leu
Ala
Glu
Ala
665
Ala
Tyr

Asp

Ala
Lys
250
Thr
Glu
Lys
Leu
Gly
330
Gln
Ile
Asn
ASp
Ala
410
Phe
Ala
Asp
Gln
Asn
490
Asn
Ala
Gly
Ser
Leu
570
fey
Lys
Gln
Thr
Met
650
Ile
Thr
Gln

Ala

Leu
235
Gly
Gluy
Phe
Arg
Ser
315
Asp
Gly
Pro
Gin
Phe
395
Thr
Gly
val
Asn
Gln
475
Gin
Leu
Ser
Gly
Leuy
555
His
ITe
Lys
Gly
Thr
635
Phe
Phe
Ser
Tyr

His
715

ser
Ile
LYS
Ile
Leu
300
Ile
Ile
Leu
LYS
Leu
380
Phe
Pro
Ser
Lys
Asn
460
Glu
Asn
L.ey
Gln
Ser
540
Ile
LyS
Asp
Leu
Ser
620
Ala
Thr
Lys
Glu
Arg

700
Ile
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Glin
Ser
ASp
Ser
285
Gln
Ala
Leu
Asp
Leu
365
Glu
Gly
Lys
val
Gln
445
Lys
Lys
Ile
LyS
Glu
525
val
Thr
Lys
Ile
Ser
605
val
LYsS
Gly
Ile
Gly
685
Pro

Iile

val
His
Arg
270
Thr
Lys
GIn
Leu
Gln
350
Ala
Leu
Glu
Asn
Tyr
430
val
GIn

Ile

Glu
510
Gly
Ser
ASn
Asn
LyS
590
Pro
Phe
Ala
Lys
Gly
670
LYs

Ser

Gly
Asn
255
Ile
Asn
Thr
Arg
LYyS
335
Thr
His
teuy
ASp
Trp
415
Leu
Glu
Ala
Glu
Arg
495
L.euy
Gly
Ser
Phe
Ile
575
Gly
Leu
Trp
Asp
His
655
Thr
ASh

Ala

Pro
240
ASN
Arg
Leu
Met
Arg
320
His
Arg
VLS
Ser
Ser
400
Leu
Gly
Ile
ASn
ASp

480
Lys

Asn
Met
Thr
560
Ile
Cys
Asn
Met
Ile
640
Pro
AsSn
Phe

Leu



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

<400> 113

atgcactcaa
gaactgccta
tgcatgtctyg
acagacacac
gcgcettagec
cgtaacacag
gcatcagaat
ttagtagatc
gtttacaacg
gcacaattaa
tggggtegga
ctcttttatg
cttccecttgt
tgtttcgtga
attataaatc
tcacctacag
ataaaagaaa
aaaacttcac
accraacatt
atctacaatt
gctgcagaac
tgaagagttt
tacgaaggac
cagatcctct
atcattcaat
tagtgacaca
agaaaarttt
ttatacctat
atactcccaa
tcgtcactat
taacaacgcc
ctcctactat
acaaaaatta
atatgctgey
gtttcaagaa
aatcttecece
ctcaaattgce
gtattcaatg
cgcgatggga
taaatcttga
attcitatic
agacgaagac
acgatcaaga
acaaaaattc
tgaagatatc
aagtctgggt
agcgacatct
aaagacatca
gaccgtaaaa
cctggataaa
aaaggagaaa
taacgaattt

<210> 114
<211> 360

113
3083
DNA

aaaccttctt
tectgeacce
caaagggact
catttrttat
caatcttgat
ccaattagtt
acatcgatga
aatgatttcg
ttttgtgtgt
tatgtatcag
cgttittgat
tatttaaggrt
agtrtcggtat
agtagataca
gaccagtagt
agaaacaaat
agcttttcta
gctgecttag
tattatgaca
tcecctagaa
trggtitcata
ctgaatitgg
tgcacaatgg
tcattatcat
aaccatgata
ataaaatatg
gaattcaatyg
tcaaaaccca
tatcaagatc
agcaaccata
tccgataatg
tacccattag
aattcaaaag
gcttactcct
atatcctaca
cttccctcaa
taagaatttg
tctcaagetc
aaggagattc
gagagtacat
cttttgecta
gacaagttct
gatgatgacg
gactctcccg
tactctgact
cctgacccta
tcaagcaaag
gatgaaagac
gctacagaga
gagggaatct
ccctggagge
acctggatgg

saccharomyces cerevisiae

agttacagga
taacacagat
agagaaagtt
cctgeggcecc
gattcaccgg
ttctatatcg
gatctagagc
tagtgcattt
actcataata
ccccaatacc
cttgttecctt
aaattaatta
ttttgettct
aacatcgact
artgttaaag
tectactggc
ttcetctece
aagatggrtt
caaccaccga
gttggcattt
cacaaccaat
aaaatattga
caactggtce
ctctttttte
actttcaaaa
aaactaatac
aattcccata
caaatatitca
agtttccacc
aaagcactaa
tatatgaggc
aaattgectt
agttagaatrt
tcagcagtrtc
agtttagtaa
aatatccatt
tgtatttgcea
catgacataa
grtttaatct
caccaaattc
cactaaaatt
tgtatggtic
cagacgcagg
tggaagaaat
cctcagatga
ctaggttaga
acgtaattag
taataacaga
gcgatggaaa
ttgatagtgt
aaccgggggce
agt

11836_045_228_5L

aaagataacg
ctaactcact
acatgattac
catttecgtc
ggaagaaagg
ggaaacgtga
accctttgat
taaagggage
gccaatctaa
ttttectctt
gectgttytt
tcrtttgatc
tcagatattt
atcctattac
attaaaagca
acccattact
cacaaacaaa
cttectettt
tcaagaagac
tgaaaagtct
tcatttaatt
ttctcagect
tgaaagagyga
taatgatgaa
gagcaacaga
aaatgcacaa
cacacaagac
tgaatcaata
acatactgat
ttgtaattac
agatccattt
cgacgttgaa
cctaaaaaag
taatgatcaa
aaccrattct
cacactcatt
tatatataca
taccgtageg
tgaaaaacct
actttgttaa
attagcattt
cgattccgaa
tgcgtecagt
tccagectact
cgatagtgat
tgcaaaacta
cgtagctaca
aggagaagca
tgtaccgaaa
tggcataacyg
caacttaagt

aracgataag
attcgggtaa
ataagcaaaa
trcgagggaa
aattacagaa
ttgattgcac
ggtttaagtc
gcrratccat
aattaaacaa
actgtaattt
taccttgtat
ttaatatttt
aaactaccgt
gatttatttt
taatatacta
ggtgaaaaag
atgcaageag
ccrtttgaac
cgtccttgtrt
gacaaaattyg
aatcctcaaa
atttccaagqgg
aaaaagagct
tccgeateta
aatggagatg
aaagatatca
tictacccat
aattcaaaaa
aacatacatt
tataataata
atagatgaac
aaatcaccac
ttgaactcca
gattattatg
taattctcga
tctttatttc
ctatatatag
ttattagcect
tcgtagcgaa
accgcaccat
ctctaaatga
ttagcactac
aatcctgata
gccagagatg
tctgacctag
ctcgattcett
gatgtatcca
aatcaaggtg
gcaatgactyg
acaatagatc
gattatttca

Page 126

aaaagccttt
ggaagtgtca
aatcggaatt
aggatcaaag
ceoecageca
aattttggct
cggtttaaag
gggtgatige
caacaacaac
actactaaat
attracttttc
tctcaaaaty
ataccataac
acattatcat
ctgtcattag
gaaaaaaata
atatgcatgg
agcaacaaca
tttcttttgy
cctecatctea
tattgttcaa
aaacgaaaac
ctgaaagtac
cgttccactc
atatcgatat
aaatattcca
ataccactaa
acacggattc
cctttaataa
ccagcaataa
ctcaggtgcc
cgcecatcact
aactgtcaag
acaaggtcag
aaagtactac
cattgtctca
gtatatatat
tatcgtatgt
taatgcgaca
cgtgetttge
getceagtga
cttcatctaa
tagttaagaa
atcgttctga
aggttatcat
attctaccgc
ataccatcac
taacggcaac
gttctataga
ctgaagtatt
attacggttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3083



<212> PRT
<213> Ssaccharomyces

<400> 114

Met
1

Phe
Asp
Thr
Ser
65

AsH
ASp
Met
Ser
Phe
145
AsSn
Thr
Asn
Thr
Thr
225
Asn
AsSn
Asn
Tyr
Pro
305
Leu
Ser

Tyr

Gln
Phe
Thr
1le
50

Ser
Pro
Ser
Ala
Ser
130
His
Gly
ASN
Glu
Tyr
210
ASp
Ile
Cys
val
TYr
290
Ser
AsSN
Asn

Lys

Ala
Leu
Thr
35

Ser
Gln
Gln
Glin
Thr
115
Ser
Ser
Asp
Ala
phe
195
Ser
ser
His
Asn
Tyr
275
Tyr
ey
Ser
Asp

Phe
355

<210> 115
«211> 3938
<212> DNA
<213> Saccharomyces cerevisiae

<400>

115

cccaatgecec
aatgggagta
taaaaatagt
cttaacaagc
taactacact

Asp
Phe
20

Thr
Pro
Leu
Ile
Pro
100
Gly
Leu
Ser
Asp
Glin
180
Pro
Lys
Tyr
Ser
Tyr
260
Gilu
Pro
Gn
LyS
GIn

340
Ser

Met
5

Pro
Asp
Arg
Gln
l.eu
85

Ile
Pro
Ser
Phe
Ile
165
LysS
Tyr
Pro
Ser
Phe
245
Tyr
Ala
Leu
Lys
Leu
325
Asp

Lys

cactttrtct
ccaagggagg
tcaacaaaaa
caaagggaac
ggtaacccag

cerevisiae

His
phe
GIn
Ser
Asn
70

phe
ser
Glu
sSer
Asn
150
Asp
AsSp
Thr
Thr
Gin
230
Asn
ASN
Asp
Glu
Leu
310
Ser
Tyr

Thr

Gly
Glu
Glu
Trp
55

Leu

Asn

Lys

Arg

Leu
135
AsSn
Ile
Ile
Gln
Asn
215
Tyr
Asn
Asn
Pro
Ile
295
AShH
Arg
Tyr

Tyr

LYS
Glin
Asp
40

His
val
Glu
Glu
Gly
120
Phe
His
Ser
Lys
ASp
200
I'le

Gln

cgaggagttg
agcctaagec
aatttgggct
gaaacccaga
atacctattc

11836_045_228_5i.

Leu
Gin
25

Arg
Phe
His
Glu
Thr
105
Lys
Ser
Asp
Asp
ITe
185
Phe
His
Asp
His
Ser
265
Ile
Phe
Lys
Ala

Lys
345

His
10

Gin
Pro
Glu
Thr
Phe
90

Lys
Lys
Ash
AsSn
Thr
170
Phe
Tyr
Glu
Gln
Tyr
250
Asn
Asp
AsSp
Glu
Ala

330
val

Ala
GIn
Cys
Lys
GlIn
75

L.eu
Thr
Ser
Asp
Phe
155
Ile
Gin
Pro
Ser
Phe
235
Ser
ASN
Glu
val
Leu
315
Ala

Arg

aaacaagcgg
gogtaaaatt
ccgoeccatec
ctctaccatyg
tcteagtage
Page 127

Ala
Pro
Phe
Ser
60

Pro
ASNH
Thr
Ser
Glu
140
Gin
Lys
Glu
Tyr
Ile
220
Pro
Asn
Asn
Pro
Glu
300
Glu
Tyr

Phe

Leu
Asn
Ser
45

ASp
Ile
Leu
Lys
Glu
125
Ser
Lys
Tyr
Asn
Thr
205
Asn
Pro
His
AsSh
Gin
285
Lys
Phe
Ser

Gln

Glu
Ile
Phe
Lys
His
Glu
ASD
110
Ser
Ala
Ser
Glu
Phe
190
Thr

Ser

Leu
Phe

Glu
350

gacaactgct
tggegetgrt
agaccaaagce
catttcgaac
tgtttcacca

Asp
15

Tyr
Gly
Ile
Ley
Asn
95

Cys
Thr
ser
Asn
Thr
175
Ghu
AsSn
Lys
Thr
Ser
255
Ser
Pro
Pro
Lys
Ser

335
Ile

acgtcatagg 60
tttcttaate 120
aarcttcgge 180
atcttgtage 240
agactccgea 300

Gly
Tyr
Ser
Ala
Ile
30

Ile
Thr
Arg
Thr
Arg
160
AsSn
Phe
Tyr
ASH
Asp
240
Thr
AsD
Ser
Pro
Lys
320
Ser

ser



ctcatggtaa
tacgettitt
tttctceggt
tatcattaat
acttcggegg
tgtaatcaaa
ataactitctt
aaagaagtta
ccttttcagt
acactecagt
ttatcagaaa
aataaaagaa
acagagttcc
ttctatcect
atcatttogt
acaacatgat
aacaaagaca
ggattatacyg
gatacaaatt
atgtatggag
tececttetttg
taatttcttc
ttttgaaaag
agattttggt
aagatggtat
tatttgggea
tgctaacgaa
tretgatttt
tgccagcaat
ggatcatcta
aagatgggat
aaacaccgtg
gatttttgeca
aacaaaattg
ttcreatget
aaacgaattc
taccatttca
ccttigtcaa
gacaaatgat
tgacctggaa
agatattgat
taggtcacat
ttcaatgeca
aaagttcgag
artrgtcatt
acatatgrtc
aatacagtgce
ccctecaata
ggctactgat
tgttcggtta
ccacaggcaa
tactactgta
cccrattact
tgaggttcct
caaggaagga
cgttaaaaca
gttttrtgatg
gagggaaggy
gacatacgag
tatgctagta
gictccatgc

<210> 116

gtagaaaaag
aaacttggag
tgtccaataa
aaatgtcagc
Caaaaagcca
tagatatatt
ctgicticac
caagatctat
ttgttacccc
cggttaaggt
agttaatcgt
gagtactaag
agtagtggct
ttgaagactt
tgtgtaactt
ataaggggta
caaggtgtag
agggtcagag
tttgaggtct
Ccaaaacctat
aaatctattc
cacagagatt
gagtacatga
ttggcacgcc
agatcgectyg
ttcgggtgcy
atcgatcaga
gttaatacaa
ttggtccata
ctttctaget
cctaatgaaa
gcatcccaag
ggtataaatc
cccygcagaaa
atgtgctcac
gttgaagaag
gattctattg
ctaccagatg
attgaaatta
attcctgaaa
gaagacatcy
catagaggtg
gattttactc
cctcatctat
tgactgacga
gcatatatat
ttttttgaty
tatttttaty
tttgttaagc
ccecggetcag
tactctgcag
tgtgcgatag
gcatacgaag
tggagccaat
gagatagtca
tattacccce
tcggtogttt
agataaggrt
actaatgtygt
aaaggacgag
agcaagattt

aaaactctca
aaataaagat
tttatgttac
crtgtgtctt
cagacaagtg
aaggtagcaa
acattcattt
ctttcaaaat
ttctecctaaa
ggctgtctag
gttcttaaat
cttaacttaa
cagagttcag
tatcagacayg
tagccaaagc
ctttaatgga
tggctataaa
aaattaagtt
ttattgactc
atcaaatgat
ratcgcagat
taaaacctga
accagattgg
atgttgaaaa
aaatattatt
tggcggtgga
tatggaaaat
accacatcac
aattaaactt
cccaactatc
gggcaacagc
tagacgcaag
cagtagcgac
cagagtctaa
caacattaaa
ataatgatga
atgagactga
aagaagtctt
taaataaaga
aggatgagtt
ttctaccata
ataatgtttt
caagaaattt
Cccaatccaaa
atcgttaggc
tatattacta
gctttaattt
tttgtttttc
aactcatcaa
atcctaactt
aaaattaaaa
ttgataactg
aaatcgcaag
agtaatacag
aaagcattct
aaaatttctt
gaggccectt
taaaggcact
ccgegtttet
ctcaagagcg
catatgagtc

11836_045_

Caaaaatctg
gtattaccceg
ggcggetatt
aaatgcaatt
ctggttgcaa
ctcaccggtc
cattittatt
agtttacagt
agttttrattt
agaatataaa
atttattgaa
taggtcattt
tgttccacct
atatcagctg
gcaatttcct
tcagcctaaa
gacaatgatg
catactggca
tgaaaattac
gaaacataga
actggctgyyg
aaatattctt
atatcaagat
taaaaacceg
aagaagtggt
agttactgta
tttagaagtt
agctceacca
gaaattgcct
cgatttatct
ccaagagctt
aggcaatgtg
caacacaaag
tgatattgat
tcaagaaaaa
tcactcaata
attatcaaaa
agatcattca
tgaagcagac
tcagagaaaa
tgtgaacaac
gggtgatgcc
cttgatacct
ccaacatttt
acagttatat
tgcattcacc
aacttattag
ttgaacattt
gaggtcaaaa
ggtatgttta
cggcattaat
caacattatg
agaaatcttt
cacaatccaa
ttececctaga
ctctaaacga
gcggaaaatc
gaaacaatag
aaggccactt
aaaatataadg
tTEtttat

228_SL

agtggcacag
ctggtgectt
tgagtttttg
caacagggaa
agaggtaaag
tgtccattrt
ttccaatatc
tacctttact
tttgggtaaa
cctgtatita
aaggaacgtg
atggttgaaa
gatgtcgata
atcgaaaaac
ttatcgaaca
aatggtcacc
acaaaactgc
atcccagega
caattacata
aggcgccgag
ttaaaacaca
atcacaccaa
aactatgtca
tatacggcect
tactattcca
ttcagagetc
cttggtacac
cctggtggat
tatgtagaag
gaggttgtca
tgtgaaatgc
actaatacag
cccatatatt
atcagcaaca
ctaactttag
cctgatgttg
gaaattcgta
Ttatcgaata
aacatggaac
caaccattta
tcaaattaca
totttaggeg
acattaaaaa
ggaaatgtaa
agttatatac
taaatagcta
acattacttt
tatgatttct
aaagtagaac
ttcgtataag
gctaggacaa
cccggtatat
cggtttggaa
ggaaaaatct
agttggtgca
tgtgettgge
gagatcgeeyg
gcaagaagta
ttcaatgaaa
taaagaattc

Page 128

cttttccaaa
aaaatatcct
tggaaatctc
aaggcgcgag
aagtaatgag
ctttrtcectga
actcaacgag
ttaccctttc
gatataaagg
tttaccaggc
atacagacgt
aacgtagtag
acccgecact
taggtgcagg
tattgggtaa
aaaactatat
atacactcca
atgaccatct
tcgtaatgga
ttttttcgat
tccacgaaca
gtacccagta
ttaaactggc
acgtttccac
aacctttgga
tcttccecegg
ctatcaaacyg
tttgggatga
gttcatcgtt
aaaagtgttt
catttttiga
aacaagcatt
ttaactcttc
acgatcacga
tagaattttt
gaacagattc
ataatttggce
trtaggcagtt
agcrattttt
atgaacatgc
cacatacaga
attcgtttaa
aatcacggga
ccttctaata
acatagacat
ctgctctatt
gcgtttattc
tgctettgge
gagatcttty
ttactgttgt
ccagaactgt
tctcaaaaaa
aagctcactg
ggcctatatg
tatatggcat
ctttgttttg
aatggcacgce
ggcgagagcec
cggatattga
gagtgcactrt

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3938



<211>
<212>
<213>

<400>

Met
1

Ser
Thr
Phe
teu
65

Asn
Lys
Arg
GIn
val
145
Arg
Ite
Asp
Glu
Lys
225
Tyr
Leu
Cys
Asn
Ile
305
Pro
Leu
Ser
Trp
Phe
385
Thr
Thr
Glu

His

val
val
LLeu
Gly
50

Gly
Gly
Thr
Glu
Ile
130
Met
Arg
Leu
Lay
Lys
210
Ley
Thr
Arg
val
Glu
290
Lys
Gly
Lys
Ser
Asp
370
Phe
Asn
Asn
Thr

Ala
450

645
PRT
saccharomyces

116

Glu
Pro
Ser
35

Cys
Lys
His
Met
Ile
115
Phe
Glu
Arg
Ala
Lys
195
Glu
Ala
Ala
Ser
Ala
275
Ile
Arg
Gly
Leu
Gln
355
Pro
Glu
Thr
Thr
Glu

435
Met

Lys
Pro
20

ASD
va'l
GlIn
Gln
Met
100
Lys
Glu
Cys
val
Gly
180
Pro
Tyr
Asp
Tyr
Gly
260
val
ASp
Ser
Phe
Pro
340
Leu
Ash
Asn
Glu
Lys
420
Ser

Cys

Arg
5

Asp
Arg
Thr
His
AsSn
85

Thr
rhe
val
Met
Phe
165
Leu
Glu
Met
Phe
val
245
TYr
Glu
Gln
ASp

Trp

- 325

Tyr
Ser
Glu
Thr
Glin
405
Pro
AST

Ser

cerevisiae

ser
val
Tyr
Leu
Asp
70

Tyr
Lys
Ile
Phe
Glu
150
Ser
Lys
ASH
Asn
Gly
230
ser
Tyr
val
Ile
Phe
310
ASD
val
Asp
Arg
val
390
Ala
Ile
ASD

Pro

APrg
Asp
Gin
Ala
55

Ile
Ile
Leu
Leu
Iie
135
GIn
Ile
His
ITe
GIn
215
Leu
Thr
Ser
Thr
Trp
295
val
Asp
Glu
l.eu
Ala
375
Ala
Leu
Tyr
Ile

Thr
455

Gln
Asn
Leu
40

Lys
Arg
Thr
His
Ala
120
ASD
Asn
Pro
Ile
Leu
200
ITe
Ala
Arg
LYS
val
280
Lys
Asn
Ala
Gly
Ser
360
Thr
ser
Tle
Phe
ASD

440
leu

11836,.045..228.5L

Ser
Pro
25

Ite
ala
Gly
Lys
Thr
105
Ile
Ser
Leu
Ser
His
185
Ile
Gly
Arg
Trp
Pro
265
Phe
Ile
Thr
Ser
Ser
345
Glu
Ala
Gin
Phe
Asnh
425
Ile

Asn

Ser
10

Pro
Gluy
Glin
Thr
Thr
90

teu
Pro
Glu
Tyr
Leu
170
Glu
Thr
Tyr
His
Tyr
250
l.eu
Arg
Leu
Asn
Asnh
330
Ser
val
GIn
val
Ata
410
Ser
Ser

Gln

Ser
Leu
LYS
Phe
Leu
75

GIn
Gn
Ala
Asn
Gin
155
Lys
His
Pro
Gin
val
235
Arg
Asp
Ala
Glu
His
315
Leu
Leu
val
Glu
ASD
395
Gly
Ser
ASn

Glu

Ser
Ser
Leu
Pro
60

Met
Gly
Asp
Asn
Tyr
140
Met
Ser
Asn
Ser
Asp
220
Glu
Ser
Ile
Leu
val
300
ITe
val
Asp
LYsS
Leu
380
Ala
Ile
Thr
ASh

Lys
460

Page 128

Gly
Ile
Gly
45

Leu
ASp
vai
Tyr
AsSp
125
Gin
Met
Ile
Phe
Thr
205
ASn
Asn
Pro
Trp
Phe
285
Leu
Thr
His
His
Lys
365
Cys
Arg
Asn
Lys
ASp

445
Leu

Ser
Pro
30

Ala
Ser
Gln
val
Thr
110
His
Leu
LyS
Ley
Phe
190
Gin
Tyr
Lys
Glu
Ala
270
Pro
Gly
Ala
LYS
Lau
350
Cys
Glu
Gly
Pro
Leuy
430
His

Thr

Glu
15

Leu
Gly
Asn
Pro
Ala
95

Arg
Leu
His
His
Ser
175
His
TYr
val
Ash
Ile
255
Phe
Gly
Thr
Pro
Leu
335
Leu
Leu
Met
Asn
vall
415
Pro
ASD

lLeu

Phe
Lys
Ser
Ite
Lys
Ile
val
Ile
Ile
Arg
an
Arg
Phe

Pro
240
Leu
Gly
Ala
Pro
Pro
320
AsSn
ser
Arg
Pro
val
400
Ala
Ala
Ser

val



Glu phe
465

Pro

Leu

Asp val

Glu Leu Ser
Glu
515

Ile

Asp Glu

Asn Asp
530
Leu Phe Phe
545
GlIn

Pro Phe

Tyr val Asn
AsSn
595

ASp

Gly Asp

Met Pro
610
Ser Arg Glu
625
Gly

Asn val

<210> 117
<211> 3884
<212> DNA
<213> sacch

<400> 117

atatigtitt
acgtggataa
aagatagtgc
tagtgtggat
gagcatttac
tcaatgcacc
tttggggaat
cactaggtgt
acgtttatgc
tttttttatt
caagtttgtyg
gtgtttcatt
gtrtrrtger
acacaaaaga
ccagctctet
ataattgccc
tcattaaaga
agatccagta
ggaagaggat
Tttcgacaaa
tccatttgaa
agatttacga
aggttataaa
ggatactttt
attaagagtg
aatcaatctce
atgtccgttyg
tcgaaatatc
taattatgaa
gaaagtitgcc
ccaacaaaat

ASH-GTU

Phe

val clu

470

Thr
485
Glu

Gly

Lys
500
val Leu

Giu Ile

Asp Leu

Asp
ile
ASp
Ile

Glu

Ser Thr

Arg Asn

His Ser
520
Asn Lys
535

Iie Pro

550

Glu
565
Ser

Asn

Asn
580
val Leu

Phe Thr

Lys Phe

His
Asn
Gly
Pro

Glu

Ala Asp

Tyr Thr
Ala
600
Asn

ASp

Arg
615

Pro His

630

Phe
645

Thr

aromyces

ttccctaget
gtattataga
tataaaaggt
gcaaccaagc
cgtcggaaga
catgttaatt
tgagtctaat
tcacattatg
tttatccatc
cgaaaacaag
taatagatag
cctattactyg
tcaggtgcgy
gtagaaaacg
gacaaagctc
tccattttgt
gaaataacaa
ttacaggatg
acgecctgtta
aggaaactaa
ttagtgagag
attatrccaa
agaaattatt
ttaaagagca
caatatttcg
gtccagcata
gtgcettecc
actaaaatga
gaatatggag
cgttatgaaa
aaacacttta

cerevisiae

gttttcggtt
aacagcactt
cttttgecct
tttattacac
ataatcgrtt
cctttgtygec
aaaatcgtct
tttatgaatg
aagcgctcca
gcacaacaat
cgttatatta
tatatgtgac
cttggaggge
agatctcaaa
cagaacggtt
gtcaccratt
tattataaaa
atctcgtatc
tccttacgca
aaattgcecc
attattgtcc
gaattgacag
ttaccttagt
gtrttgatct
ctatcaaaat
cagcgaaacyg
ctttgccaaa
azaaatacga
tggactcttt
gagtrcaatt
gctrgecatgt

11836_045_

Glu Ash
475

AsSp

ASp

Ife Ser

490

Asn Leu Ala

505

Leu 5er Asn

Asp Glu Ala

Glu Lys Asp

555

Ile Asp Glu
570

His Thr

585

Ser

Asp

feu Gly

phe Leu Ile

ASN
635

t.eu Ser

tggttatgaa
cttcggccaa
tttttgecta
tctetticat
gccattiaac
agatagtatt
ttgccctatc
acattatcca
agctgacata
gaatctatcg
tagaactata
tttacattgt
aaagtgtcag
tatctcgagg
gtcttttgtt
taagcaaaaa
agcgcttaaa
caaatatgag
gttgaatgaa
tagatcaaca
agtcgttgag
agggttcgac
atcaacgttt
tctcgttgaa
aaaagctaag
cgacaaaggrt
acatcaaatc
ttccactttt
attgttttcc
tgctteatea
aattttaggt

22851
Asp Asp His

Ser Tle Asp
Gln
510

Gln

Leu Cys

ITe Arg
525
Asp Asn Met
540
Glu

Phe Gln

Asp ITe val
His
590
Phe

Arg Sser
Ser
605
Thr

ASp

Pro
620
Pro

Leu

Asn Gin

cgcattgtct
caatatcacg
ttatgcaagce
cctrteegtt
taagcagagc
gtacaaaata
ttggcttggg
tgaatttact
aatcgcactt
ccctgtgaga
aaggtccttyg
tacttccgeg
aaaatcggcec
cctgtectet
tcgaaaagcec
attgaaagtt
atgaatgaaa
agggaattaa
gatggcacca
ctacagttca
tctcataccy
catattgatg
gaaacggcaa
gactcttcag
aatgacgacg
cctcaatttt
ataagagaag
tattigcaca
tatccagaag
attagcgtga
gcagtggtag

Page 130

Ile
480
Thr

ser

Glu
495
Leu Pro

Leu Thr

Glu Gin

Arg Lys
560
Leu Pro
575
His Arg

Asn Ser

LYyS Lys

Phe
640

His

gcgaaaagaa
caaattgagc
attgctttac
ggtttcacgg
tttcccatgt
tgtctatcce
ttcggtctet
gagtacctgg
tgtatctact
ttttcaatct
aatatacata
gctatttgac
aggcegratg
atacaaccgc
aaggtccctt
tactaacctt
tggaaaacac
gcacagaaca
cttcgaatta
aagtgggacc
gaagaacact
aagagtgggt
attgtgattt
tagaaagcag
acgacacgga
gtcctteagt
cttcaaatgt
gagaccacgt
attctattca
agaaaccatc
atccagatac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



ctttecatgyg
agggatgttt
accttctaac
ctcacaaaac
ctraaatgca
ggcetccatce
tgaggatccg
actgggtgct
aagaggtatg
taatatgaag
agtaggctca
aatagagaag
atgcaaaaca
taactcagca
gccaaggaca
ggatgcagaa
tctaccatct
ttaaataaac
aggacctcca
taaatccget
tttattagtt
ggtgaataat
cagagtatac
ctacataata
atcaatgcaa
atgaataatt
tactcgctaa
cgcacattaa
atccatcaac
faaagattga
aatagaataa
gtggctttta
aactgttgtg
gctctcataa

<210> 118
<211> 627
<212> PRT
<213> sacch

118
Glu

<400
Met Ash

1
Ser

Lys Tyr

val Ile Leu

35

Asp Lys Arg
50

val Giy
65

ser

Pro

His Thr

Arg Gly prhe
Thr
115

Leu

Tyr pPhe
Phe
130
Ser

Thr

GHu
145
Asn

Arg

Asp Asp

gagaatcceceg
gtgtatttgc
tatgcgtceat
agcacaaaaa
agaccticga
tcgectatea
ttcttcagoc
ttgaaaaatc
gaagggtgtt
caaatcgaac
ttagcattea
aaatrcaatgg
agctatggta
gaaaattttc
ttttcaagaa
aatgcagata
ggtatattta
taatgatttt
gataacttga
tactatttgt
gccagaagaa
ttgataattt
tagaagttct
ttatcattac
taatgattgy
atcacagcaa
cattttertr
tatacgatgt
tagtagtcac
aaaaaagtca
tattgtgtaa
atatattttt
taataatttt
agttcgctga

aromyces ce

Glu
5
Arg

Met AS

Glu G1
20
Thr

Gin te

Lys Leu Ly
Gl
70

Pro Phe

gaattcctta
aagaaatgaa
ctcagcgaat
gaaaaatgcc
aaaggcgatc
aatctcgtca
caaataaaag
aatgtccaga
tagaaaagga
tgaaaccggce
aaaaaatcaa
aacagaatta
acgaactctc
acttggaaac
tattagaaac
gggtatattc
atagggaaga
aaatcgttaa
ccgaagtttt
tatcagricc
ctactgatag
tgagattcaa
cttcggagat
ttctteccca
tagttgccaa
cgttcaatta
atictataat
atgcatttgg
attagtagtg
tcaaaaataa
aagtatcgat
gaaaacctaa
actcaattct
ctactrctca

ravisiae

n Thr Asp

u Leu Ser
Glu
40

Ala

u Asn

Ile
55
L.eu

5

U val

Pro
Thr
25

Asp
Pro

Arg

11836_045_

tgatgaactyg
aacgcctect
aactgtgaga
atcaatggcy
caaagtggcg
atccacacca
ggtggagact
ttcetetetg
ggatttagtt
acgectetttt
tgaattacct
tctaagacca
cctttcaaat
tgcacttttc
aggttegttt
gaaaggggte
attgtttgag
aaaaatatgc
ttcttecagtc
cttcataict
ttgggaatat
ttgttaatca
cttgaagttc
tcttatattt
acatttaata
tcrtcaattc
agcacagtga
cttgacactg
tattatcaca
aggaagctga
accctttttg
tattataacc
tactattget
cgactcatgt

val
10
Glu

Leu
Gln
Gly Thr
Arg Ser

Asp Tyr

75

Gly
Asp
100
Leu
LysS
Leu

ASD

Arg
85

His
val
ser
Arg

ASp
165

Thr Leu Asp

Ile Asp Glu
Phe
120

Asp

Ser Thr
Phe
135
Gin

ser

val
150
Thr

Tyr

Glu Ile

Leu Arg Iie
90

Glu Trp

105

Glu

val

Thr Ala

Leu Leu val
Ile
155

val

phe Ala

Leu
170

Asn

228_SL
gctttaaaaa
cttattatta
acaccgtcga
cagccgttaa
ctaggtgcac
atggaagctt
cttgaacata
aaatatccga
tactcaagta
gaacatgaga
catgaaaatt
gagataggct
atttctrict
ccagctacgg
Caaaattatt
aagttgattyg
gaagatagtt
gaattctgtg
tggcgctete
acatagaata
ttggtgaata
atgttacaat
acaaaaggga
gtcattecatt
cgatcctetyg
ggcttcagta
cacttaaacg
ctgtaataag
tggtgtgtaa
aatgcaagga
gaattattgt
tttcacaaca
ttaccaatcc
catc

GIn Asp Asp

Glu Glu Asp

30

Thr Ser Ash

45

Thr Leu GIn

60

Cys Pro val

ITe Pro Arg

Gly Tyr Lys

110

Asn Cys Asp
125

Glu Asp

140

Lys

Ser

Ile Lys

Gln His Thr

Page 131

atggatcaaa
gaggaagatc
gtgtcaattc
atgaaagttg
cgaactctgg
cgaaggaaaa
tccagaacaa
grtcatcttc
grttttctgt
atattttcaa
atgatataac
cacgttctga
ctatactacc
aagaggatgt
atcaaaaaat
caagcggtac
tctataagta
gatcgaacac
ccaactgage
ggttaagtat
atgaagattg
attatgtata
atcgatattt
attgattatg
taatatttct
ctgtatgaaa
tcaaacgtgg
gaacatcatc
gaacattacg
ctagtagtgt
atcttcgagyg
acgaaatccc
ttgtatttga

Leu
15

Thr
Tyr
Phe
va'
Ile
95

Arg
Leu
Sar
Ala

Ala
175

1920

1380
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3884



Arg
ser
Asn
Asp
225
Tyr
Phe
Phe
His
Gly
305
Leu
ile
Lys
Asn
Asn

385
Met

Met
Lys
Ile
545
Pro
Thr
AsSp
Pro

TYyr
625

ASD
Pro
Ile
210
His
Pro
Ala
Ser
Gly
290
Sar
Iie
Thr
Arg
Ala
370
ser
Gluy
val
Gln
Met
450
Ser
His
Glu
Glu
Thr
530
Leu
Ala
Gly
Arg
ser

610
Lys

LysS
Leu
195
Thr
val
Glu
Ser
ieu
275
Glu
LyS
Ile
val
Lys
355
Arg
Gly
Ala
Gliu
Cys
435
Glu
va'l
Glu
Ley
Gln
515
ser
Pro
Thr
Ser
val
595
Gly

Tyr

<210> 119
<211> 3197
<212> DNA

Gly
180
Pro
LYS
Asn
ASD
ser
260
His
Asn
Gly
Arg
Arg
340
Met
Pro
Ala
ser
Thr
420
Pro
Gly
Asn
Asn
Pro
500
AsSn
Tyr
Asn
Glu
Phe
580
Tyr

Ile

Pro
LysS
Met
Tyr
Ser
245
Ite
val
Pro
Met
Gly
325
Thr
Pro
ser
Ser
Lys
405
ey
ASp
Cys
Met
Iie
485
His
TYr
Gly
Ser
Glu
565
Gln
Ser

Phe

GIn
His
LYS
Glu
230
Ile
ser
Ile
Gly
Phe
310
Arg

Pro

ser

Ley
Asnh
Ala
550
ASp
Asn
Lys

Asn

Phe
Gin
LYS
215
Glu
Gln
val
Leu
Ile
295
val
Ser
Ser
Met
Arg
375
Ser
Asn
His

Ser

p Gy

455
Gln

Lys
Asn
Arg
Glu
535
Glu
val
Tyr
Gly

Ary
615

Cys
Ile
200
Tyr
Tyr
Lys
Lys
Gly
280
Pro
Tyr
Pro
Ser
Ala
360
Arg
Pro
Glu
Ile
Leu
440
LysS
Ile
val
Tyr
Pro
520
Leu
Asn
Pro
Tyr
val

600
Glu

11836_045_228_5L

Pro
185
Ile
Asp
Gly
val
L.ys
265
Ala
Tyr
Leu
ser
va'l
345
Gln
Ser
Ile
Asp
Gln
425
Lys
Glu
Glu
Gly
AsSp
505
Glu
Ser
Phe
Arg
Gln
585
Lys

Giu

ser
Arg
Ser
val
Ala
250
Pro
val
Asp
Gln
Asn
330
Asn
Pro
Lys
Lys
Pro
410
Ash
Tyr
ASD
Leu
Ser
490
Ile
Ile
Leu
His
Thr
570
Lys
Leu

l.eu

val
Glu
Thr
Asp
235
Arg
sSer
val
Glu
Glu
315
Tyr
ser
Leu
val
ser
395
Phe
Lys
Pro
Leu
Lys
475
l.eu
Thr
Gly
ser
l.eu
555
rhe
Met
Ile

Phe

cys
Ala
Phe
220
Ser
Tyr
Gln
Asp
Leu
300
Met
Ala
Ser
Asn
Ala
380
Arg
Phe
Leu
Ser
val
460
Pro
Ala
Ile
sSer
Asn
540
Glu
Ser
Asp
Ala

Glu
620

Page 132

Pro
ser
205
Tyr
Leu
Glu
Glin
Pro
285
Ala
Lys
Ser
Gin
Glu
365
Leu
Gin
Arg
Gly
ser
445
Tyr
Ala
Phe
Glu
Arg
525
Ile
Thr
Arg
Ala
sep

605
Glu

L.eu
190
Asn
Leu
Leu
Arg
Asfl
270
Asp
Leu
Thr
Ser
Ash
350
Ser
Gly
Ser
Pro
Ala
430
Ser
Ser
Arg
Lys
Lys
510
ser
Ser
Ala
Ile
Glu
590
Gly

Asp

val
val
His
Phe
val
255
Lys
Thr
Lys
Pro
Gin
335
Ser
cys
Ala
Thr
Asn
415
L.eu
Ser
Ser
Ser
Lys
495
LyS
Glu
Phe
Leu
Leu
575
Asn

Thr

Ser

Pro
Arg
Arg
Ser
240
GIn
His
Phe
Asn
Pro
320
Arg
Thr
l.eu
Pro
Pro
400
Lys
L.YS
Arg
Ser
Phe
480
Ile
Ser
Ccys
sSer
rhe
560
Glu
Ala
l.eu

Phe



<213> saccharomyces cerevisiae

<400> 119
aatgeccatt
gtgccaggtt
agacccatga
tttgaggctt
aagaggtact
cttctgggta
cctttcactt
ttaattacaa
ttgaacttgt
gaaaactgtt
tcaaaccagc
aagrtcttygg
tgattctita
tgttaaatat
actaaaatta
tactttattt
tcacccttaa
gaaaaaatat
tcacttgaac
tcatattaag
ttcaatcgtc
aacattggac
gtgcgcaatc
cactacagtyg
agtccagigg
cattatacca
tattctgaca
ctgtctaatt
taatattgta
gttgagtaca
attcctaaaa
cgatgeagac
cgcttratatt
aaataatgaa
cttagccaag
attaaagaac
gaacgagatt
ataaaaaatg
ctttgataat
ctagaatcga
ggcatatgat
gtcrttittc
aagctattga
aaactaagct
catttcaacyg
tctaacaaat
aaacacaagt
tcaaattgct
aaatactaat
atcacaaagt
agatacttct
aagtgacagc
ttcttectta
tccgeaagat

<210> 120
<211> 398
<212> PRT
<213>

atgccaataa
tccagattct
attacttcgt
atgaggcttt
accaatccaa
attatgaggc
tcggaattta
ccccagcaaa
tcgagagtca
gtgttatctt
aatggttaaa
aagagaagtt
tatttattta
atttatatta
aaattataaa
agtgattata
gattttacga
aaaacaaggc
tccaatggtc
catttcctgt
tttcaaaaca
rtccctttga
cttttaaact
agagatatct
ctggacgtta
gctcaaaagqg
tgtgcgaatg
ccatttticc
atagtggaaa
aataccatgc
aaactagaac
ccetatggaa
tgcacgatgg
gtgcataaca
aatttgatag
gtcatcatag
gatgccagaa
tttitcaaga
gaatactagt
accagggttt
tttacaatga
ttaagtaact
aatgtgaaga
tcaatggatg
cattegggge
aatccaacga
acaaataaag
ctaaacgagt
actaataatg
tcaattectg
cggacttttc
gaattgtcca
tcgtcatctt
ggcttat

agacttgceeg
acaatctcta
ggacgcattt
acaaattgtt
acctttaatc
cttgattaaa
tgataagcce
actaacagag
tatcaatgac
taacaacagg
gggttgctat
tcctcatgac
ttttctctct
agaagccgtc
aggaataacg
ttcaactaaa
tttactaagt
aggaattggt
actccaacgg
cattggcgge
aaaaaagaaa
atggccecgca
tattgaaagt
tctactcocaa
tacgctttaa
gtttagtrta
aaccaaagat
aagatgatgc
aagaagctgt
ttattacagg
aatattgctc
ttagcatage
caaactataa
aatccattca
catctctgac
aatgtcagcg
tttttaaata
attgaaaacg
ccaaaaaaaa
catcggccac
ttcgatggtyg
ttttcgcttg
aaattcaaaa
aatgtttacc
cacaaatagt
agcatcagca
aagaaaaact
cagcgaaaag
tgacattacc
cggctactaa
aataccaaga
cagactactt
ctttatcrte

saccharomyces cerevisiae

11836_045_

ctacatacgg
cctgetacag
tatgetaccc
cctgtaaatt
gaacatcacg
tgcattaact
tcagatctaa
agatttttgt
ttcaacaatc
agaattrrttgc
ticgattctyg
aaataacttc
gtgtagtgac
agrtteccttt
taaaaaaaag
tattattcaa
tcaccttctc
caaagcactc
aactccctgt
taattcatta
aggcgataca
tctatgcact
cgttatggaa
cgtggaatty
tttcaagctc
trcgocLtic
gcaaaagcaa
ggtcatcaag
cttcaccaaa
taagggattt
caacttgata
cctaaattat
aggaattcgt
attattgagt
tgccaacagce
ggaaattttt
caaatgaata
gttacattta
atacaatttc
aacgatgtgt
aatgagttat
tgatatcttg
aaaaagggaa
caattcatgt
ttatcactac
cctetatgga
ctttaattct
ttacaatacc
tccaactaga
tggtgtaggt
aactgaatct
agacatttct
ttctecctea

228 _SL

atttaccatt
aaggggaadga
gtaatgttag
atatatatga
acattaacga
actctccacc
ataataatce
ttaagtcttt
aatttagatt
atgctaactc
atacttrtcaa
attrtttcag
aatttttite
ttgrttcatt
tctactacce
ataacctcac
atggectttgg
actcctaaaa
tcaaacgcag
gagcaacatc
agcagtcctg
catcagttca
aaattaccgc
tttcaaagac
tctccaagaa
cccattgata
acaattitcc
ttagggacaa
ttagtaaata
ccagatttct
tcggactygtt
actcactcga
attacgcaag
ttgaaticagc
tgggatattg
ttccaaaaga
agaatgggag
aatattatat
aaaaaaataa
actaaccact
aagccaggta
aaataccatt
cagagtcatt
ctactaggtg
ccaceeteca
aaccatgcaa
ggctcracga
gctattacgc
tcacatgcta
tatagaaaaa
gaaacgtcat
agcgattegt
agttcatcct

Page 133

tttagaaaat
tcccaatact
agaatcggat
aaacggcgat
ggacaatact
ataccaagcea
ggacttgaat
cattadggggg
gcagttgeccc
tttaacaagc
gagtaaatta
catagttatg
taatgtttca
gaaatcaata
adaggaaaatc
atatrigtct
agggattgcyg
gacgatccat
atgtittggc
aacagcectat
acattcacac
agttgaaaag
taggtaaaaa
aagcaaacgt
aatcctrtaaa
trtatgacaa
ctggtaagcec
caagtatgtg
attatcacaa
tgacaaggtt
ctatatttac
atgaacgcaa
trttggcaca
gcgactactc
caacttcacc
aagctgaaat
ctgttgettt
aaattgaaat
atgccatctc
atactaagat
aggattacta
aaacatagat
ttttgggtag
ttcacctegt
atacagcatt
atctaaataa
aaacagctrc
catcaatgac
atactgtagg
ccgatatcga
catcgggartt
ttitctatatce
catctteece

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3197



11836_045_228_sL
<400> 120
Met Ala Leu Glu Gly Leu Arg Lys Lys EKr Lys Thr Arg G1n g%u ey
1 5
val Lys Ala Egu Thr Pro Lys Arg égg ser Ile His Leu gan Ser Asn
Gly His ser Asn Gly Thr Pro Cys Ser Asn Ala Asp val Leu Ala His
35 40 45
Ile Lys His Phe Leu Ser lLeu Ala Ala Asn Ser Egu Glu Gln His GlIn
50 55
GIn Pro Ile Ser Ile val Phe Gin Asn Lys Lys Arg Lys Gly Asp Thr
65 70 75 80
Ser Ser Pro Asp gge His Thr Thr Leu Sgp Phe Pro Leu Asn ggy Pro
His Leu Cys Thr His Gin Phe Lys Leu Lys Arg Cys Ala Ile Leu Leu
100 105 110
Asn Leu Leu Lys val val Met Glu Lys Leu Pro Leu Gly Lys Asn Thr
115 120 125
Thr val Arg Asp Ile Phe Tyr Ser Asn val Glu Leu Phe GIn Arg Gin
130 135 140
Ala asn val val GIn Trp Leu Asp val Ile Arg Phe Asn Phe Lys Leu
145 150 155 160
Ser Pro Arg Lys Ser iteu Asn Ile Ile Pro Ala GIn Lys Gly teu val
165 170 175
Tyr Ser Pro Phe Pro Ile Asp Ile Tyr Asp Asn Ile Leu Thr Cys Ala
180 185 190
Asn Glu Pro Lys Met Gin Lys Gln Thr Ile Phe Pro Gly Lys Pro Cys
195 200 205
Leu Ile Pro Phe Phe Gin Asp Asp Ala val Ile tys Leu Gly Thr Thr
210 215 220
Ser Met Cys Asn Ile val I'le val Glu Lys Glu Ala val Phe Thr Lys
225 230 235 240
teu val Asn Asn Tyr His Lys Leu Ser Thr Asn Thr Met Leu Ile Thr
245 250 255
Gly Lys Gly Phe Pro Asp Phe Leu Thr Arg Leu Phe Leu Lys Lys Leu
260 265 270
Glu GIn Tyr Cys Ser Asn Leu Ile Ser Asp Cys Ser Ile phe Thr Asp
275 280 285
Ala Asp Pro Tyr Gly Ile Ser Ile Ala Leu Asn Tyr Thr His Ser Asn
290 295 300
Glu Arg Asn Ala Tyr Ile Cys Thr Met Ala Asn Tyr Lys Gly Ile Arg
305 310 315 320
ITe Thr Gin val teu Ala Gin Asn Asn Glu val His Asn Lys Ser Ile
325 330 335
GIn Leu Leu Ser Leu Asn GIn Arg Asp Tyr Ser Leu Ala Lys Asn Leu
340 345 350
Ile Ala Ser Leu Thr Ala Asn Ser Trp Asp Ile Ala Thr Ser Pro lLeu
355 - 360 365
Lys Asn val Ite Ile Glu Cys Glin Arg Glu Ile Phe Phe Gln Lys Lys
370 375 380
Ala Glu Met Asn Glu Ile Asp Ala Arg Ile Phe Lys Tyr Lys
385 390 385

<210> 121
<211> 3194
<212> DNA
<213> saccharomyces cerevisiae

<400> 121

aaaaagccgt ttgcggaaag caatgttttg cccattcaga aacaatatct ttgctgtatc 60

cctacatgta ttatgccgceg ttgcttgtgc aggtacggag tccctgcacg atttttcaac 120

aaggtctaga tttgctaaga cgatgaggcg gagceccgaaa caaacaagcc aaaaaccgga 180

atttcgeget tggitgtgett tcgceatcttt tegigtggty aatgcacctg gtgcacgetyg 240
K Page 134



cgaaggtgac
tgcatgcgga
tgatgcgggt
aattctgtag
atctcttcat
agagaagtat
agtirtttatg
tacacaaaat
aattgtaaag
gcgcgtattt
ccaggttcat
trtgctcget
tagatitttc
tgctagcaaa
aaatcatcgc
acccticagy
taaatcctty
cactaagact
tactatttcg
cttgggagaa
ctatccacag
ggatgaaata
aacgacaagc
tcaacaacta
taaaattcaa
ccrgettgea
ccagatcaac
ccaagattct
aggggtggaa
agaagataac
tggtgactig
aatgtitgac
tagattggag
ataaatatat
Aaaaanaaay
ttcggagttg
aggtttgttt
ggttaactga
ccgetgtegt
taagttataa
aagttcaatc
atgccacact
ttctgegett
gacaagagtg
taattctacc
acatgttctg
ttrtttccac
tatcccgeca
Tccgeattt
ctcectterct

<210> 122
<211> 397
<Z212> PRT
<213>

<400> 122

1

gtagcaatcc
ttggttgtca
aaggggrgtc
acactctctt
tttttcageg
tcttgttgta
caaatgcagg
tacttggeaa
gatcaagatt
accaccggcea
tttgcataag
ttagctactg
cgtttgtgaa
tcgcatcaca
tatgtactta
atggacaatt
aggaataaaa
agrgatgata
ttagaagagg
acagatagcg
tggagaaaag
gttgatagac
agaacacttg
agttgtcaga
tctaacgtag
ttaaaatcac
aatttgaagt
gacaaaaatt
agacagcgtra
caaatggaaa
aaaattatgg
atcgagaaca
aaagtgatcyg
tgaataaata
20Cgaggagg
tcagacaaag
ttcecagtty
aaaatcaaca
gggactatat
ttcatataat
ttgttgggaa
attcctatag
gcctrttata
tatctcaagc
ctacaaacga
aaaattggaa
aagcccagcec
cggttgatat
ttcggagtag
tact

aaaaaaggga
caattcgceag
tgtratgcag
ggggtaataa
cttgtaagga
tctetrtggt
gaacagagta
acacgttggt
gtgtcatget
aaaggccatt
attcaccaca
ataaacctic
tagccatitt
gtcgccacca
tttccaatat
gttcaggaag
tccacaaaca
aatgcgtctce
tttitccaaa
ttattcacag
ttgaaagtca
tcaggtccga
aaaaagctat
gcaaccaact
ccgaccgaaa
ccaaccectt
taaagcatcg
tagccataaa
ttcttagaga
tcgacttgta
ctcacgettt
atgtacagca
ggaaaagatg
gtrtctaaaa
acattagtac
ctttctcttt
ttacgtattt
tgattttgty
tttttacagt
ttcatttgtc
aaaggaaaac
aattgtcttg
ttaagcgtca
gtccgtatat
tattagtaaa
gcatcacatc
ctagcccgat
aacgaaactc
ttcattgecg

saccharomyces cerevisiae

11836_045_

agtctagocy
acatattggce
gaacaggaag
ggttaaaagc
attaatcccc
tcggagtatt
cceggttaag
tgggaaaagce
aatgtgecge
gtgtcacata
gtacggaaaa
tctgttaaca
tagatatata
taatcagcac
tacaggatcc
cagaagacgt
acttcaccca
ttatgaggtg
gtccaacagyg
agatttggga
atataactta
gattagaagc
agaggctcga
caccaagatc
gattgacgaa
caggaagaaa
tcacttacag
tctaagttct
tgcccagaag
cggaaaccta
tggcagagag
ggcagataat
gtgatctgtt
aggcatacgc
tgaaggtctc
cccataaata
gtttccegtt
aaaagtaaaa
accaagtcta
aaaaaagatrt
attatgaagg
attgggtgct
caacgccctt
gtrtaagttg
aaaaaaatca
gtatgctact
catcctatta
tttactgett
catacatacc

Met Gly Phe Arg L%S Ile Leu Ala 3er Lys Ser

10

His Asn GIn His His Lys Asn Leu Lys Leu GIn
20 25

Leu Ile Ser Asn Ile Thr Gly Ser His Glu Thr
40

35

228_SL

ctttcaaccg
aatgtttcct
gtaaaaatta
cattgttgaa
aggaaggtgce
tccttctttc
gctgttagtc
tttatacttyg
tgtgtaacaa
aaaaaaaact
tacgataagt
ctattatttt
atggggttca
cataagaacc
catgaaacaa
gataggctac
aactgtcggt
cccgaaaggg
tgccaaatac
aattttgcaa
gagaatgtcc
actaaattaa
tgtactggaa
gagagcaatt
cttgcecatg
agggagagag
caagaaacta
gaatatggac
tatcagtttyg
gaacaaataa
tttgaagcac
gctttacagg
atacacacaa
agatattctt
aaticttctt
aagtgcattc
ccattcatga
gaggdtaaga
cttgertetce
ttagttacaa
gtttccggta
tatgctgeog
accaagatcg
aaaaggatat
ataatagagt
agagaaaatt
attrgrcagac
tgggtcaaat
gcaacttgga

cceoecaceyg
cccoctectgt
aatgggcctt
gtacggaatc
cgatgtaatg
ttttcttigt
agcecgcactc
gcggtgtagt
cctttttgaa
cccgecaaag
taaccagtaa
Tttattactt
gaaaaatact
tgaagttgca
aatatttatc
atgtgaagct
tcgatgacge
atggecttge
ctgaagaaaa
atgagaatga
agcctgagga
aatctgtaaa
agagagtitct
gtgacatgct
aaaatagaag
aaaagcgaga
tgaaaagagc
ggtatggcca
aagccgatga
aagcggtgag
aaaacactag
ccaagegata
aatatcgtgt
gcgaaagaga
tgtattttct
aaacatcggc
tcttaaactg
aagatagata
ataaagttga
aacgatatca
atcactgcgt
daaaattata
agcggattaa
ttagtaagaa
tattgtacaa
tttactatcc
caccgaatgc
atgcetettt
cgaggatgtc

His His Ser Arg His

15

Asn His Arg Tyr val
30

Lys Tyr Leu Ser Pro
45

Page 135

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3194



Phe Arg
50

val Lys

65

Asn Cys

Ser Tyr
Glu val

Gly Glu
130

Glu Asn

145

Glu Asn

Glu Ile
Lteu Glu

GIn Leu
210

Asp Met

225

Leu Ala

Phe Arg
Lys Leu

Asp Ser
290

Tyr Gly

305

Tyr Gln

Tyr Gly
Met Ala
Phe Asp

370

LYyS Arg
385

Met
Leu
Arg
Glu
Phe
115
Thr
ASp
val
Arg
LYS
195
Ser
Leu
His
Lys
Lys
275
AsSp
GIn
Phe
AsSn
His
355
Ile

TYr

<210> 123
<21l> 3875
<212> DNA
<213> Saccharomyces

<400> 123

ttatttcaag
ccaataactc
cacaaagtic
cagattttgt
gaggtgtcat
atattcagct
tcgatggctc
acatggcatt
aagtcacagc
taaagctgea
tgtaccacaa

AsSp
Lys
phe
val
100
Pro
ASD
Tyr
Gin
ser
180
Ala
Cys
LYS
Glu
LyS
260
His
Lys
Gly
Glu
Leu
340
Ada
Glu

Arg

ASN
Ser
ASD
85

Pro
Lys
Ser
Pro
Pro
165
Thr
Ile
Gin
Ile
AsSn
245
Arg
Arg
AsSn
val
Ala
325
Glu
Phe
Asn

Leu

cattrttggt
tgctcacatc
catgcteget
ctctattacc
ctctaacact
cccagatggt
tcatteccaaa
aggattttat
aagcctgaga
gaaaaaataa
ctaacgataa

Cys Ser Gly
55

Leu Arg Asn

70

Asp Ala Thr

Glu Arg Asp

Ser Asn Arg
120
va'l rle His
135
Gln Trp Arg
150
Glu Glu Asp

Lys Leu Lys

Glu Ala Arg
200
Ser Asn Gln
215
Gin Ser Asn
230
Arg Ser Leu

Glu Arg Glu

His Leu Gin
280
Leu Ala Ile
295
Glu Arg Gln
310
Asp GTu Glu

Gin Ile Lys

Gly Arg Glu
360
Asn val Gin
375
Glu Lys val
390

cerevisiae

gttgitggtg
ggcctttitga
tctcaaattc
actittaaca
gttrtcagtg
accacggtag
ttgggcaata
gcattatctc
taagttaagc
acatgacttt
cagtaagagg

11836_045_228_SL

Ser
Lys
Lys
Gly
105
Cys
Arg
Lys
Glu
Ser
185
Cys
ey
val
i.eu
Lys
265
Gln
ASH
Arg
ASp
Ala
345
Phe
Glin

Ite

Arg
Ile
Thr
30

Leu
GIn
AsSp
val
Ile
i70
val
Thr
Thr
ala
Ala
250
Arg
Glu
Leu
Ile
Asn
330
va’l
Glu
Ala

Gly

Arg
His
75

sSer
Ala
Ile
Leu
Glu
155
val
Lys
Gly
Lys
Asp
235
Leu
Asp
Thr
Ser
Leu
315
Gln
Ser
Ala
ASp

Lys
395

cgggtatatt
tattacctoy
agttagacaa
cattttgcaa
ctgctgetat
acaatctggt
taatttctga
tcatttttge
acgatctaga
tagtaattggy
gtaatccgag
rPage 136

Arg
60

LYS
Asp
Thr
Pro
Gly
140
ser
Asp
Thr
Lys
Iie
220
Arg
Lys
Gin
Met
Ser
300
Arg
Met
Gly
Gin
Asn

380
Arg

Asp
GIn
AsSp
Ile
Glu
125
ASnN
GIn
Arg
Thr
Arg
205
Glu
Lys
ser
Ile
Lys
285
Glu
ASD
Glu
Asp
ASh
365
Ala

Trp

Arg
Leu
Lys
Ser
110
Glu
Phe
Tyr
Leu
Ser
190
val
Ser
Ile
Pro
Asn
270
Arg
Tyr
Ala
Tle
Leu
350
Thr

Leu

aaccctatty
cgttgetrtc
gaagagccca
aaatctaggr
caagaaatta
aatctatagy
atctetcact
tgtttttgct
aggrggcgag
ctgtrttaget
acagtatgag

Leu
His
Cys
95

Leu
ASh
Ala
Asn
Arg
175
Arg
Leu
Asn
ASp
Asn
255
Asn
Ala
Gly
Gln
Asp
335
Lys
Arg

Gln

aacaataatg
g9tggtitgg
acttttcgat
caagcactgy
accaaggcta
cagaccaatt
gacgtctttt
tcaaataaga
cctcaaagta
tgctgaattg
tacagctatt

Pro
val
Glu
lLeu
Asn
Leu
160
Ser
Thr
GIn
Cys
Glu
240
Pro
lLeu
Gln
Arg
Lys
320
Leu
Ile
Met

Ala

60

120
180
240
300
360
420
480
540
600
660



aaatagttaa
caatgcctct
atrtttcgge
cgattagtac
gaaggaaggt
aagttttaca
tcacagatat
ggrrgaccgt
aaatgggttt
atcatcccct
aacaaatgag
tggaagtgcea
tagaaagaat
gaccacaagt
aagttgcgcec
ttattatatc
tgctaaacga
tgatttttat
gggttgctcc
atacttaagt
ttttattgtt
ttccagcaac
aatatgttgc
aaatggcaat
taaaagacaa
agctcaggea
tctggtatag
ttctetgaat
atgggatatt
tgtgaaggcc
caaagacaga
cacctcggga
ttttggattc
atcaaaacta
tccaagttce
gtggaacgat
tattatagaa
aaaaaggata
atatataaaa
tatgagtttg
gcacctattt
gggtcctgga
aaaaaaatat
ccaggtacac
aagccaataa
cgagaaactt
ttcttctaat
aatttataga
ctcaatggga
attattgtat
atttacttgg
atgccttagg
acttatttta
taacattacc

<210> 124
<Z211> 593
<212> PRT
<213>

<400> 124

1

tttagatttt
atgtcacctt
grctgecttg
tcaaagaaca
caaattttct
aaactttgga
aactccaaaa
ttcattccaa
gacataagtt
gaattcttta
ttttccatgt
agagcttcaa
attgcacatt
gctgaaattc
gaaataagat
gctaattcta
gtaaagtcac
tcgaacttaa
gtatacatct
gaaaagaggg
ggtacaaaat
acasacgaaa
ctagaatggt
gtgagcctcet
aaactcgaag
cagcaagtct
cgcttatttt
gaacatgcaa
tccgacttgg
attgectrtt
tgtattaagt
caggtgacgt
ggtgatacca
ctcgaagtta
atggcaattt
aaggaggaaa
tatatggagg
ttcattgeac
ctatacatac
aatgaggcga
agttggctga
aaattaagat
agagacagag
cgagcccagt
tgatgtattg
aacacaagaa
atattttgtc
tgaaaagttt
ccctaaaata
aaagcccata
agggattatc
tttrtggecc
caccgatgtg
gtttggcccc

tatactggta
caatagaagt
ttccattttt
ctttaatcct
tcctccaacg
tcagaaaaaa
gctctaacaa
aatcagtttc
actcagaact
acgaactgcg
caagtatctc
gaaacgatta
ctctiggttt
tggaaaagaa
caacctttga
acgcaagatc
ataticcata
trtcttggtc
gatctgagaa
atttagtgac
ttggcecgtat
aggaaccagt
tcaaaccagg
ttgaaataaa
atgaaaattt
gtggtacgtt
ttcattatga
acctgctige
ataaacctat
gtccrtggtc
tttggcatac
ctttgatatg
agaatcctgt
ggtcgcccaa
gcattgeeac
taattaatga
gtatcgaaac
gcacaaacca
gtatacataa
cgtgccatat
tttgtgacgt
aataaaacga
aaaaaccaga
cacatcgaac
gaagaggaag
gtcattaccg
ttaactttcc
cacgttggec
acaacceece
ttcaagtcgt
gtrttcccea
gtttcattaa
tggtctacaa
gtgaagagta

Saccharomyces cerevisiae

11836_045_

tgataaacga
ttccettitt
aaggcgecaa
tggaaacaaa
ataataatac
agaaaaaaat
aaatatcaat
gagaaatgct
ttgcgagaaa
aaacaccggg
tagctctict
ttcaaaatta
tcaattgece
taaagccatc
ctttagtaca
agcttcceca
ccgtgtattyg
aagaaccaca
agaaggagcyg
atgcgtctca
tcttctttat
atttgttrtc
tgaaatttge
gagtttgecat
aataggattg
attaagagct
aaaatactaa
agtcgycggce
taaaaagttt
gaagtctttyg
atcgacaggc
gtcgttgaga
attaataaca
ccetttgegt
taacgatgaa
aattcaagag
aacacataac
aatacttcaa
aaaaataata
taaacaatta
ttttaattcc
aatgaaaccc
atacaaagag
ttataatgga
cagcgattca
gratcttctg
gttacatgac
aaactttgac
ctggaatcta
ggagcacact
ttttagtact
tgagcttecc
tictgatatt
tatgg

10

228_5L

cgttcatata
atttcgactt
aaataaaata
aaaataaaaa
ttgcttatat
atggctractc
tctagcggaa
tataagtcta
tctccttcac
cattacgaat
gagagtcaag
actaaagagce
gaccgtgtct
aaaaattgct
ctctecgocey
caaagacaaa
gatgcacctt
aacaacgttt
gtatctatat
ttctgtectt
gatcaaaaag
caaactgaat
aaattttatg
ttccccataa
aaacttcatt
tatgctttca
caaatatttt
aatgataatt
gttcttccac
ttggctacgg
acattgttgg
cataaacaga
ctatactcat
gtactgagcg
acgataagat
agtgggatrt
aaaagaataa
atagcaaact
gggaaaaaaa
tattttaaca
gatcggecty
agcaacgtta
ctgtttaagt
tgcaaagaaa
gttgattgca
taatgtagta
tacaaatatt
ctatttaaaa
tatttigggt
aaccatacta
caggccaata
attgatgaca
gcaatcactc

Page 137

gcaagagegt
ttgtttrtgt
aaatgaagaa
atcaaaagtt
aactctitta
cccatttata
attctacaga
ttccaatgtt
¢ctgagcggcet
caatcagtac
ttaccagaag
aaaaggacca
ttacgtttga
ttggaccagg
atgttgcccg
tccaaagace
gcctgagaaa
tggtgggact
tggaccatca
acaatactta
dattttttca
ccttcaaagg
ttggagagga
aaaactggag
ccacttatca
catacccttt
ctacaggtat
cttgtagctt
ataaagcggce
gtggtggaag
atgagatttg
ttgttgctac
atccaaaart
cagtaatctc
tttatgaact
atggatctaa
ggtaatataa
aacagtaaga
aaggaaacca
cttecgeact
aaacagcgaa
gatgatgctc
ggtcaatatc
aatactggtg
ccaggtatag
atatatcctc
gtaccttatg
ggtaaatgga
ttaattaatt
agattagtta
ttcctttita
acitattatt
agctgegtgt

Met Ala Thr Pro His Leu Tyr His Arg Tyr Asn Ser Lys Ser Ser Asn
5

15

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3875



Lys
Pro
Gly
Glu
63

His
Ser
Ser
LYsS
Thr
145
Lys
Asp
Ser
Lys
Leu
225
ASn
Lys
Arg
Ile
Phe
305
Gin
Gly
Leu
Arg
Thr
385
His
Trp
His
Leu
His
465
val
Phe

Tyr

Asn
LyS
Phe
50

Arg
Tyr
Ser
Arg
Asn
130
Phe
Ash
Phe
Asn
Arg
210
Arg
Ash
Glu
Asp
val
290
Phe
Thr
Glu
Phe
Glin
370
Tyr
Ala
Asp
Lys
Leu
450
Thr
Thr
Gly

Pro

Ile
ser
35

AsSp
Leu
Glu
Ser
Asn
115
Ile
Glu
Cys
ser
Ala
195
val
ASnh
val
Gly
Leu

275
Gly

His
Glu
Ile
Glu
355
Lys
Glin
AsSn
Ile
Ala
435
ala
ser
Ser
Pha

Lys

Asn
val
Ile
Ser
Ser
Ser
100
ASP
Ala
Thr
Phe
Thr
180
Arg
Lys
AsSD
l.eu
Ala
260
val
Thr
Ser
Ser
Cys
340
Ile
Leu
Ala
Leu
ser
420
Ala
Thr
Thr
Leu
Gly

500
Leu

Ser
Ser
ser
ser
Ile
Glu
Tyr
His
Thr
Gly
165
Leu
Ser
Ser
Phe
val
245
vai

Thr

Ser
Phe
325
Lys
Lys
Glu
Glin
Leu
405
ASD
val
Gly
Gly
Ile
485
Asp

Ser

Sar
Arg
TYr
Pro
70

Ser
Ser
Ser
Ser
Ser
150
Pro
Ser
Ala
His
Tyr
230
Gly
Ser
Cys
Phe
Asn
310
Lys
Phe
Ser
Asp
Ala
390
Ala
l.eu
Lys
Gly
Thr
470
Trp
Thr

Lys

Gly
Asn
Ser
55

Glu
Thr
G1in
Lys
Ley
135
Ala
Gly
Pro
sSer
Tle
215
Ser
Leu
Ile
val
Gly
295
Thr
Gly
Tyr
Leu
Glu
375
GIn
val
ASD
Ala
Gly
455
Leu
ser
Lys

Leu

Asn
Ala
Glu
Phe
Thr
val
Leu
120
Gly
Glu
Ser
Asp
Pro
200
Pro
Asn
Gly
Leu
Ser
280
Arg
ASN
Tle
val
His
360
Asn
Gin
Gly
Lys
Ite
440
Ser
Leu
l.ey

Asn

Leu

11836_045.228._SL

Ser
25

Tyr
Leu
Phe
Asn
Thr
105
Thy
Phe
Ile
Cys
val
185
Gin
Tyr
Leu
Cys
ASD
265
Phe
Ile
Glu
Cys
Gly
345
Phe
Leu
va'l
Gly
Pro
425
Ala
Lys
Asp
Arg
Pro

505
Glu

Thr
Lys
Cys
Asn
Glu
a0

Arg
Lys
GIn
Leu
Ala
170
Ala
Arg
Arg
Ile
Ser
250
His
Cys
Leu
Lys
Cys
330
Glu
Pro
Ite
Cys
Asn
410
Ile
Phe
Asp
Glu
His
490
val

val

Glu
Ser
Glu
Giu
75

Phe
Ser
Glu
Leu
Glu
155
Glu
Arg
GIn
val
Ser
235
val
Gn
Pro
Leu
Glu
315
Leu
Glu
Ile
Gly
Gly
395
Asp
Lys
Cys
Arg
Ile
475
Lys
Leu

Arg

val
Ile
Lys
60

Leu
Ser
Gly
Gin
Pro
140
Lys
Ile
Tyr
Ile
Leu
220
Trp
Tyr
Tyr
Tyr
Tyr
300
Pro
Glu
Asn
Lys
l.eu
380
Ite
Asn
Lys
Pro
cys
460
Cys
Glin
Ile

Ser
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ASD
Pro
45

Ser
Arg
Met
Ser
Lys
125
ASH
Asn
Arg
Tyr
Gln
205
ASp
Ser
Ile
Leu
Asn
285
ASD
val
Trp
Gly
Asn
365
LyS
Ser
Ser
Phe
Trp
445
Ile
Thr
Tle

Thr

Pro

Arg
30

Met
Pro
Asnh
ser
Ala
110
Asp
Arg
LyS
Ser
Ile
190
Arg
Ala
Arg
Trp
Ser
270
Thr
Gln
Phe
Phe
Asn
350
Trp
Leu
Leu
Cys
val
430
Ser
Lys
Ser
val

L.eu
510

Asn

Phe
Leu
Ser
Thr
Ser
95

Arg
His
val
Ala
Thr
175
Ala
Pro
Pro
Thr
Ser
255
Glu
TYyr
Lys
val
LYS
335
val
ser
His
Asn
sSer
415
Leu
Lys
Phe
Gly
Ala
495
TYr

Pro

Ile
AsSn
Pro
Gly
Ile
Ala
Arg
Phe
Ile
160
Phe
ASn
Ala
Cys
Thr
240
Glu
Lys
Phe
Gly
Phe
320
Pro
Ser
LyS
Ser
Glu
400
Leu
Pro
Ser
Trp
Gln
480
Thr
Ser

Let



515
val Leu
530
Thr Asn

Arg

Ala
545
Glu Glu Ile

1le Ite Glu

Arg

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

<400> 125

Caaaaaatgt
agatattgcg
aatcgttcgt
atgcacttga
atcaaaacct
aagtctacca
caaacgtaat
atcacatacyg
atccrrtget
acaataagct
taaaraactt
taatatggcet
tttatcacat
ctcatgcaag
tttttatgaa
tccrtitacy
ataaagctaa
aaacgataga
caaataccge
aagattactt
acaataaagt
gcatagtgtc
cattaccaag
atgatttaat
ctaaagaacc
aaaagattga
ttgtcaagceyg
agatttgcaa
aattrttggr
atcrttacag
gtaccggaac
tattatcaaa
gaaatggaaa
tgctagttgt
caaaaactcc
gegtcgattc
aaactgaagce
atgratgaag
¢tagaatgag
atattgtata
atgaaacagt
tgtcaaattt
tgcaataaac
actgaatgcc

125
2727
DNA

Ser Ala

Asp Glu

520
535

550

Ile Asn
565
Tyr Met

atacaaactc
atgccgtgat
tatccgaagce
tatacgcagc
tcacatacat
cggcgaaagt
tccgtagttt
tatacccaac
tataattctt
atctatgtga
gtagtcggat
gactcaaaac
ttttacaata
atcaaacaaa
gattcaaaag
cgaccgaaaa
cgtgaactga
gccattcagg
cattactaac
ggtgtcacaa
gacaazaaca
taaaaccttc
caatattgat
agaactagag
tgaaaatgaa
atcaaaatta
gataatgtct
aaacctaatt
atgtattttg
gaagaaattg
acttgctatt
ttatatatag

cttgggygggy
tgaggggtga
ttgcattgee
taaagttggt
aataacagaa
taggtataat
gaatacgtca
tttacaaggg
ccettaatta
caaactgcgt
gcagcaaccy

gacaggttga

Saccharomyces cerevisiae

ttaggattgg
aattcaaaag
tggccaattg
ttaaagcaag
tggtagtaat
tgatttttta
tcccaattat
acctgttata
gttatcatcc
gctgcgtacyg
cgtacaatgg
ctgctagata
gtggctaget
aaatggtaaa
attatgtcct
agagaadcgt
ccaggctcta
caaaagygcte
aattgtaccc
tataaaccat
acagcaacca
ggaaagatta
ccttctcagt
agagataaat
gatctcctaa
caaagtctac
gaagatacgc
gcracaataa
gacattrtic
gatttgagga
ttacttatca
gtaaataatc
aaggctceaaa
gaaccgcaat
ttcecogttgg
gaggggattt
aatattgaaa
attrtggcac
aaatggaaac
aaatcaatty
agctttagat
gtaattaccg
gtgatggcga
aacCaaattct

11836_045_
val Ile ser Pro Ser Ser

Thr Ite Arg Phe Tyr Glu

555

Glu 1ie Gln Glu Ser Gly
570
Glu Gly Ile Glu Thr Thr

585

tcaagaaaag
ggtcgaccca
atacaattaa
ggtaaattat
atcgagcatc
tctgaggtge
tttatitiit
tagtgaattg
atcttgecatc
gtgactccaa
ctctatatag
gttatccaag
atctittttca
gttttggact
cggcggctaa
tttaagagtt
tttgaaagat
agaaggttaa
cgggtatttt
tttctgtaaa
aagcattaga
taatttactc
ttgattttga
caatggccaa
caatcattga
aggatgattyg
tgctacaaaa
aggactcagt
gaaaccritt
catttgatgt
tgattgtitt
ttacactagt
aaacatactg
tactgacaaa
ccaaaatagt
gctcgeatat
aacagcgaag
acaagtgact
ttaacatatc
cctgatattce
gcggacagaa
tattcggaaa
agttttacca
tgaaaattag

228_SL
525

Met Ala ITe Cys val

540

Leu Trp Asn ASp Lys
560

Ile Tyr Gly Ser Asn
575

His Asn Lys Arg Ile

590

taaatgttgt
gtctatttca
ttgacatcag
ctgaaaaagg
gcrattagca
tgatcttcgy
aaattacacg
aattattcgg
tttatttaat
acaatctgtt
gtttggaccy
tgaatttgag
tgttaggcrc
ttacactgct
attticcatt
gtttctaaca
atggcaccga
gtatttttitt
atcagctgaa
tgatatagtt
aaatctegtt
ttgtaatgaa
aactgtattg
agacgcrctt
aaacgaagaa
ggatccagca
agaaatcacyg
gtgcccgaaa
cttttgaata
gaaaagcaat
tttttcttat
ttataagtgt
tgtgtttaty
cgttactgat
agtcgttgac
agttgtcagt
taactgcate
gttgagagct
acctcttctt
agtatattgy
gtttttttgt
ttacatggtt
rcaaacaata
tcatitatic

Page 139

actgctccaa
ctcgegegat
cagacageaa
attgaataca
gagtatctcg
acgcaatgeg
taccaggtag
aacatcaata
tatattttgc
aatttccata
gtatgtaacc
tctecgtatec
acccggtratt
tacagttgct
aataatatta
aacattaata
aaaagaaatc
acatgctcat
caattaatag
cagaattigc
aacgagaaac
caagatacag
caactgagaa
gactctgtta
aacgagttga
aatgatgaga
dagagatcaa
aatatgaatyg
tactaacgaa
Tggttgttcc
tctttgetat
cacgaacgat
gggctgectt
ttgtaatatt
aaagagtacg
tcctgtgeta
Ttaattgaaa
tacaatcatt
acaactattt
atctgaaggt
taaacttgca
tcagtaattt
acttataata
tattgtgcga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1860
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



<210> 126
<211> 218
<212> PRT

<213> Saccharomyces cerevisiae

<400> 126
Met Ala Pro
1
Ser

Glu Ala

Phe Ser
35
Thr

Pro

Thr
50
va'l

Lys

Ile
65
Gln

Ser

Asp Thr

Glu Thr val
Met
115

ASp

Lys Ser
Glu
130
Ile

Asn
Lys Glu
145
AsSh

ASp Glu

tys Glu Ile

Ile Lys Asp
195
Asn

Ile Leuy

210

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

127
3830
DNA

<400> 127
ggctgrcttt
ccgttatgea
atatcatttt
ctattcatct
aacaacaacc
ctcettcatce
tgataaaaga
taacctrtactg
ccgaactgcea
tgggttcaag
grtttcctatt
tcatttcrtt
gractttatt
aatttatact
AactITtrtt
aaatgtatta
aagatctatt
atcaaatatg

Lys Lys

5
Glu Gln
20
val Asn

Ala Thr

Lys Thr

Ala Leu
85

Leu GlIn
100
Ala Lys

Leu Leu

ser Lys

Leu
Asp
Lys
Phe
70

Pro
Leu
ASp
Thr

Leu

LYS Ser Asn

Ile Glu

va'l
40
Leu

Ile

Ala
55
Gly Lys

Ser Asn

Arg Asn

Ala Leu
120
Ile Ile
135

Gln ser

150

val
165
LYS

Ile

Thr
180
Ser val

Ile Phe

atigttcgry
acatctttiyg
actaggtcaa
ctecectgec
gcttttgaat
cgacggaaac
catatttatt
cgtaaactac
gatcaattgg
dattcctcag
ctttttgttc
agactggaag
catggatttc
gaattaacat
Ttttrtrtetet
taaaatttca
aaagatctat
gaagggactt

Lys
Arg
Cys
Arg

Arg Ile

Ser Lys

Pro Lys
200
Asn Leu

215

Saccharomyces cerevisiae

gractttggt
tctaccatga
tgtctatggt
aatccaataa
tcccaaggic
gttggtgatg
gttagtggtg
acgcaacctc
atggctcaga
atattactga
gcctgtttgg
tatctaatta
gtcatatttt
gttctatcta
ctgtcattga
tttaaatagg
Taaagcrtic
caacaatgac

11836_045_228_SL
atgraatcca ctgaaatcat ctaaagcacc attaccattg tctagcctgt gaataaaaaa 2700
atatgggagt ataatgatag agaagtg

Asp Arg Ala

10
Asp Tyr Leu
25
Gln

Ash Leu

Glu Asn Leu
Ile
75

Pra

Ile I1e

Ile Asp

a0

Asp teu Ile

105
ASp

Ser val

Glu Asn Glu

Ley Gln Asp

155

Met Ser Glu
170

Ite Cys
185

Asn

Lys

Met Asn

Phe Phe

tggeeggega
tcattcttge
acgataatga
acgaaaacgt
agccaaatcy
ataatctecg
tagttttigt
¢tcececgigga
tattcggtta
attttaagag
gtaataccac
tgaatgcttc
cccagttttt
atatttattt
cattttttta
aaaaaacccg
tgctaccagt
agttacctcg

Ite Gln Ala
Gin
30

Lys

val Ser

His Ash
45
val Asn Glu
60
Tyr

Ser Cys

Ser Gln prhe
Glu
110

Glu

Glu Leu

Thr Lys
125
Glu Asn Glu
140
ASp

Trp Asp

Asp Thr Leu
Ile
190

Leu

Asn Leu

Phe
205

Glu

tgtctttaac
tgcttactat
ggaaaaacca
tctgeacgat
tattgatgaa
tgaagtcaat
aggtrtcatc
ggatccatca
cttaagtgce
aaagtcrtgt
atttattttce
ctggttggtt
catttacaaa
aacatatttrt
atgtcacaaa
tgattactaa
atggataata
cgtagttctg

Page 140

Lys Gly
15
Tyr Lys

vat Thr

LYs Arg
Glu
80
Phe

ASn

Asp
95
Arg Asp

Pro Glu

Leu Lys
Ala
160
GIn

Pro

Leu
175
Ata Thr

val Cys

cttatgggtg
acggtggcag
gcagtagacc
gtgttcaatg
gaaatggcetg
tcaagaaatt
tcgtggtatg
ctgcctgttc
ctttrgtatc
gaaggtatca
tctgtgattg
ggaagcatag
agaaataaaa
tgacctcaca
aagaaaaatt
aggcatatta
frttaaaggc
aagactctag

2727

60
120
180
240
300
360
42G
480
540
600
660
720
780
840
900
960
1020
1080



ttgtatctca
ggaaaacagt
tccagettec
aatgaaaagt
cagccttcca
aactggaagt
tcagacaacg
aaatgatatt
taaagggagc
agcaaccgcet
atttgtaaac
aatttttaaa
aatgcaagaa
agactatgcc
tttgaagtta
aaataagaaa
ggaattacta
gcaattaatc
ggttaatget
tagcatcact
ttttgaatgc
atcaaatacc
tttgagaaat
atattctcta
tactattatt
gaaccatgtg
atgtgtagag
tatagacgtc
aaaatccaat
catcaagtga
tatgaaaaaa
ctgaaaataa
atctcrttat
gccagagcta
gttgccgaag
tataggttca
gaactgtcaa
tgtttcgeta
agttgagata
gcaagttaat
agttcaatgg
tgcatacaag
ttEcttgatt
ctccaatgct
attattgaaa

gggcgatrgat

<210> 128
<211> 609
<212> PRT
<213> Sacch

<400> 128
Melt Asp Asn
1
Thr val Thr

Glu GIn Asp
35

Asn Ser Lys

50

Ser Lys ser

65

aatcatgaac
aaaatitcga
adaagcaacc
agtgacgatg
tctgcagget
cagagatcaa
tgctettett
ttattgcaga
tccaacatta
ataatgagcg
gaagacttgc
gaaattggrt
atgtatcaac
tctaaactta
gaaacaacaa
ataaaagagg
aaaaaataca
attgatcaaa
accaacttca
gaattgaata
aatgaattaa
aataagaatt
gagagaaatt
ctcertgtat
gaaactgaaa
tcrrcticty
tttgaggaaa
atttacaagt
cagaactcca
acctcaacag
tagaaaacgc
aaagaggctc
ctgctgacct
aaattctctg
aaaccattaa
gatgcgatat
ttggacccty
caagttctty
tacgataagg
gagctaatga
aattcccaag
gtgggcatgc
caattgggtyg
gaaatgcaga
aactcagaat
ttggecattat

aromyces ce

ITe Leu
5

Ser Arg

20

Thr Asp

Ly
Se
Th
Ile ser

Pro Ala Se

70

aagataccga
agagaaagtg
ggagtatagg
gcaacagtta
tgagtcgttc
aaaataatgt
cttcatcatc
ataacaatca
acaccgeatc
atatgcaaaa
atttcgatcc
ataaatacga
tagtgaagaa
aagaaaaaga
acaaggccta
ctttcaaaga
aatatactag
acgagittit
agrtctettt
cctctacgaa
aagaaatatg
tacaaaattc
tgttgaaaaa
ctaatattct
gcttaattaa
acgagcctcc
agttacttta
gctttattaa
gcactcegta
ctacacattc
gaaaactrgt
trtaaatgtt
aacatcaaaa
atgtatcaga
aaaccattag
ttgttgcaga
taacggcaaa
ccactctget
gttggaaatt
atatgaatat
atggaaactg
ttgatattyt
taaaggaaty
dagtaataaa
tttctgaaaa
cgttaccaca

revisiae

s Ala ser

r Ser Glu

r His Lys
40

Arg LYS

55
Lys

r ser

Asn
ASp
25

Asp
Trp

Ash

11836_045..

tacacataag
gatgaaagag
ttccatgaaa
taaaaatgat
gaatagtgtg
tgccatgtta
atcttcttat
ctttaggcat
gattatgagc
gcaatacgac
aaatggtgaa
tgatttcagt
gaattccage
aacgcaacta
Caaaactaaa
actagacaat
ggaaacctta
gaagaaaagt
atttaaagaa
aaaaagagag
titgaaatac
gttcaaaaat
ggaaatactg
gacatgttat
ggagctactc
agcggagtac
tttctatcaa
trattacaag
taaacaaagc
tittataatc
catrtrettt
gacactctac
tcctcagatt
ggagagaaac
attagtggat
ttcagtctat
gaacttccat
gaagttatgt
aataaaaagc
tgattcgagt
cattattgga
cgataatgaa
tttggtgcag
tgtaattgat
agatgtcgaa
aaaatactct

Met Glu
10

Ser Ser
Gly Asp
Met Lys

Arg ser
75

228_5L

gacggcgaca
tttitcaaac
agtaaccaga
tactcttcta
aaagaattaa
geacgttctt
aactctataa
aacaaagaaa
caatacaatg
tcgcaacaga
gtttcacacg
gatattcetg
gctagaagaa
aaaagtcaaa
tacaaggagyg
gagtcataca
gatagggtca
gtcaatgaac
aaatatgcaa
gcectgggag
aaaaaaaaca
gaaaggaaaa
ttgattgaat
cggttcttac
aacatgaata
tcgaaaagat
gaacttgtga
aaaagtaggc
caaagacaag
cttaatattc
ttaggegtrt
tccaatatca
aaaagtatgr
ttctataaga
aaaggcegact
catactcaat
gaaccaacta
ttgttggatc
gcatrctcecag
atcatcattyg
gttgcttteca
gtgtattcea
gacttgacat
cgcrgtgggt
ctggatttaa
aaactatcta

Gly Thr ser

Cys Ile ser

Thr Ser Gly

Glu Phe Phe

60
Ile

Gly Ser
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caagtggtct
titccaaatc
gcctegttte
tctgtggtaa
aattagattc
ctacaacatc
aaggaaatga
Ttcctcaaag
tcgatacgea
tgacatcacc
taataaaagc
tttttcaatt
caaagataac
atgacaaaat
tTctctectgga
atcacgatga
atagagaaca
tacaaaatga
aattagctga
aaaacttaac
tcgaaaatat
aagttttaga
gtcatggttc
tgccaagtga
attcactttc
tagaattaaa
cgaagaaaat
aaactgacca
ttcecgeactc
tatatacata
ttataatata
actgtaaaaa
cctccactag
agtatacagg
attacacagt
ctgtttitaaa
aatatrgttac
tgggatataa
ggaacattga
caagtttgaa
ttgataccac
acctagagag
Caaattcaaa
gcgtcgtiac
ccaagttact

Thr
15
Asn

Met
His
Leu Glu
Lys Leu

Met Lys

80

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3830



Ser
TYr
Gly
Gly
Thr
145
Ash
His
Ile
Thr
Thr
225
val
Asp
Gln
Tyr
Asp
305
Tyr
Glu
Tyr
Leu
Gin
385
Lys
Lys
Ley
Asn
val
465
Leu
Leu
Glu
His
Glu
545
Glu

Asn

Asn
LYS
iLeu
Ser
130
Thr
Ser
Phe
ASnh
Ala
210
Ser
Ser
Asp
L.eu
Ala
290
Lys
Lys
Leu
Lys
Ile
370
ASnh
TYr
Lys
Lys
Thr
450
Leu
Iie
Thr
Ser
val
530
Leu
Leu

Tyr

Gin
Asn
Ser
115
Gin
Ser
Iie
Arg
Thr
195
Ile
Pro
His
Phe
val
275
Sar
Ie
Glu
Asp
Tyr
355
Ile
Glu
Ala
Arg
Glu
435
Asn
Asp
Glu
Cys
Leu
515
Ser
Lys
val

Tyr

Ser
ASD
100
Arg
Arg
GIn
Lys
His
180
ala
Met
Phe
va'l
ser
260
LYS
Lys
Leu
val
Ash
340
Thr
ASp
val
Lys
Glu
420
Ile
LyS
Leu
Cys
TYr
500
Ile
Ser
Cys
Thr

LYS

Leu
85

Tyr
Ser
Ser
Thr
Gly
165
ASn
ser
Ser
val
I1e
245
Asp
Lys

Leu

ASh
Leu
405
Ata
Cys
Asn
Arg
His
485
Arg
LYS
Ser
vall
Lys

565
LYsS

val
Ser
Asn
Lys
The
150
Asn
Lys
1le
ASp
AsSn
230
Lys
Ile
Asn
LYsS
Leu
310
Leu
Ser
Giu
Asnh
Ala
390
Ala
Leu
Leu
Leu
AsSn
470
Gly
rhe
Glu
Asp
Glu
550
Lys

Ser

ser
Ser
Ser
Asn
135
Cys
Glu
Glu
Met
Met
215
Glu
Ala
Pro
Ser
Glu
295
Glu
Glu
Tyr
Thr
Glu
375
Thr
Asp
Gly
Lys
Gin
455
Glu
Ser
Ley
Leu
Glu
535
rhe
Ile

Arg

Met
Ile
val
120
Asn
Ser
Ash
Ile
Ser
200
GIn
ASp
Ile
va'l
Ser
280
Lys
Thr
ASn
Asn
L.as
360
Phe
Asn
sSer
Glu
Tyr
440
Asn
Arg
Tyr
Leu
Leu
520
Pro
Glu
Ile

Gln

11836_045_228_sL
Ser Asp Asp

Lys
Cys
i05
L.ys
val
Ser
AsSp
Pro
185
Gln
Lys
Leu
Phe
Phe
265
Ala
Glu
Thr
Lys
His
345
Asp
Leu
Phe
Ile
Asn
425
Lys
Ser
Asn
Ser
Pro
505
ASN
Pro
Glu
Asn

Thr

Ser
S0

Gly
Glu
Ala
Ser
Ile
170
GIn
Tyr
Gin
His
Lys
250
Gin
Arg
Thr
ASn
Lys
330
Asp
Arg
Lys
Lys
Thr
410
Leu
Lys
Phe
Leu
Leu
490
Ser
Met
Ala
Lys
va'l

570
Asp

Asn
Leu
Met
Ser
155
Leu
ser
Asnh
Tyr
Phe
235
Glu
Leu
Arg
Gin
Lys
315
Ile
Glu
val
Lys
Phe
395
Glu
Thr
Asnh
Lys
Leu
475
l.eu
Asp
Asn
Glu
l.eu
555
Ile

Gln

Ser
Lys
Leu
140
Ser
t.eu
Lys
val
Asp
220
Asp
Ile
Met
Thr
Leu
300
Ala
Lys
Glu
Asn
ser
380
Ser
Leu
Phe
Ite
Asn
460
Lys
Leu
Thr
Asn
Tyr
540
L.eu
Tyr

Lys
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Leu
Leu
125
Ala
ser
Gln
Gly
AsSp
205
ser
Pro
Gly
Gln
Lys
285
LyS
Tyr
Glu
Leu
Arg
365
val
Ley
Ash
Glu
Glu
445
Glu
LysS
val
Ile
Ser
525
Ser
Tyr
Lys

Ser

Gly
Pro
110
Asp
Arg
Ser
Asn
Ser
190
Thr
Gln
ASn
Tyr
Glu
270
Ile
Ser
Lys
Ala
Leu
350
Glu
Ash
Phe
Thr
Cys
430
Asn
Arg
Glu
Ser
Ile
510
Leu
Lys
Phe
Cys

AsSh

Asn
95

ser
Ser
Ser
Ser
Ash
175
Ser
Gln
Gin
Gly
Lys
255
Met
Thr
Glin
Thr
Phe
335
Lys
GlIn
Glu
Lys
Ser
415
Ash
Ile
LyS
Ile
Asn
495
Glu
Ser
Arg
Tyr
Phe

575
Gln

Ser
Ala
Thr
Ser
Tyr
160
Asn
Asn
Ala
Met
Glu
240
Tyr
Tyr
AsSp
Asn
Lys
320
LYS
LYS
Glin
Leu
Glu
400
Thr
Glu
sSer
Lys
Leu
480
Ile
Thr
Asn
Leu
Gin
560
Ile

Asn



Lys

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

<400> 129

ttcaaagcag
agaatatttt
atagttttag
tgetttaget
agaaagcaaa
taccggecty
tacagtatga
ctgacatcag
caagatgaaa
ctgacagaaa
ctctgataca
geaggcectgt
ccataggtaa
gcggcegatat
ggcgatagta
gcataaaaaa
aaaaaaggaa
caatatagtt
gagaactcce
aggaaaaaaa
attctcacct
ttottcaaac
cactgattat
tcrctttcac
trtatcagat
tattaaaaaa
aagaaaggga
tattatctct
caaatgtaaa
ggatattcta
acctecagtec
acctgttgaa
ggctgeacce
acattcacce
ctctgtageg
ggatgacgasa
gaacaatttc
gttggtagac
cttattigaa
tagactaaag
agettcagta
cattgttcag
attgaatcag
cattataaag
aggtttaarc
aatcataagg
cagtatacaa
tgataatttg
aattgttgtt
tttcgttgat

129
4754
DNA

580

tttgtgcaat
tgtcctttag
caatattagt
catctcatct
aaaagcttca
tcatttttag
attgcacgaa
ctgatttctc
atctagaagt
tatttcgagt
tttttgaagt
gcacatgaat
cctgtcataa
gtagcttgtt
gctaaagaaa
gtaatttgaa
gatacaggat
tcococotttte
aaccaaataa
tggacggaaa
tctectattt
tcttctggea
ttgccacaac
gcaagtaata
aatataccac
tecttttiga
gagaaaatta
tttggcacca
aaagatacta
atttctgatt
cgctrtecte
agacaaacga
cccaaggaaa
ctggggeaca
ttgtcagcta
accaaaacaa
caggaagaat
aaattgatoga
gacgcattty
aatttagaag
ctcaaatgea
aatataaatt
gattttgtat
aacttttcaa
aatcctaaca
aggggattca
tctgttctaa
gcaataatct
tataacagtc
cgaaataatt

saccharomyces cerevisiae

ttgtccagea
caaaatctga
€gggtcgggt
cttctgctga
cagaggcatg
ggcattatca
agagcagtca
atagagctgt
atcaagrttc
gaagaagaag
aggagagtca
taattaaaaa
ttttgaacaa
aatttacaca
ataccgagaa
aatattttaa
acagcggaaa
acaattitgg
tagagctaga
agttagcceag
cctectetac
atgaagacgyg
accctcacayg
gtaacctatc
ccaaggtcge
atgcttettyg
tagagcttge
cttcaaaggce
acaaagccgt
ttttgattca
cttattcacc
tatattctca
gaaaccaaat
gaagaattcc
atgattctat
cgttgceget
tgcaggattg
tttccaaaga
taatagcaga
tatttacacc
ccttaaataa
ctgacgaaag
tcaatgagga
aagatgttgg
aagttgttga
ccttaaattc
ccacgataag
tacagatcga
taaaagcettt
atgrtctgga

58:5L1836_O45_
Ser Ser Thr Pro Tyr Lys Gln Ser Gln Arg G1n val pr
595 600

gttctgtatt
gtatcctegt
tttttcttaa
aatttttctt
accctctccg

atttttgcca

atgtaaattc
ttctctgata
ctttaaaggy
cgttaaatat
tttagaaggc
atataaaggt
tttcecttcet
tcatgtactt
tttcctegaa
aactgtttta
caactittaa
tagctcgaca
gaagcccagt
gttccaaaga
attttegttc
taacctaatg
aacatcgtct
ccgagcaaat
tccatttggce
tacgttatgt
atgtggecac
agacgttegt
tcaatgcatt
taagattcect
actcttgect
agctccaagt
tccacaaaaa
gtccggagea
ttctgetgtt
gttaaggtca
gagaatagac
tggtcagaga
agtggataac
tattgccaac
acaacattgc
cacaactgta
caatatcact
taatggtagg
agttggaaat
aggagaatgt
ctcaattctt
ttttacgaaa
aaccattaaa
ctatggatceyg

228_St.

590
0 His Ser Ile

605

tgttcaagac
gggagatagc
aagtattttg
tacttcggta
ggtaaaaaaa
tctagttgca
acgaagtgac
acacgttgtt
atatataaca
tggatcrttc
grattgctca
agtgattaga
tTtctTtttt
ttctgcatca
aagttgacga
acccatctag
atgatggaaa
caatatagtg
actctatecc
agtagtgcta
tcacccaaat
aatacacctt
ttgccaagac
gagcccccasa
tatccaatac
gacgagccta
ttaagtcacc
gcgetatttc
ccagaaaaty
gattctgagt
ccttttgggt
ctaaacccaa
daatcaaact
aactctatct
tccaattegg
tattttattc
ggggactatg
tatatacaat
gatgttgatg
ttgagaatga
gccgattiat
cagaaatgga
tegacectge
cacgagacga
gtgcacgata
tctaggcaga
tcccttaaac
ttgaaggaag
Tttgcgegtt
gtattacaca

Page 143

cgattectgt
tagagccatyg
aataacacga
aaattiittc
agcttagggt
actataataa
tgacagaata
tgaacatcga
gattctaaaa
cgcagttcta
atagtagaaa
cgacacatgt
tTttttgggt
aaatatgaaa
caaaagaaag
catccgeget
ctcctacaga
gtaccttgtc
cattgtcaag
aaaagaaaag
ctagggtcac
ctacggtttc
ctaattccaa
gggccgaaaa
aaagaacctc
tttctaacag
aagaatgtct
ctttrtgtac
atgaactaaa
tatcaatcac
tatcctatac
atctcatatt
atacattitt
tagcagacac
taagagcaaa
aaatictitt
gattactaag
gctggtgttt
Trttggaaat
ctacactcga
cagatcttta
tatcaggtat
ctattcttcc
gtacctttet
atgatactgt
gtactgtcga
gagaaaaacc
aagacagttt
tgcagtittg
agatagattc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



actagattcc
gttgaaaaat
aaatagtaat
ttttggaaga
cagtgataaa
ttgctacagt
tgattcgacc
aactactatt
tgacagaaac
ttcttcagta
aggtactaat
taaaggaatc
taacaactgt
taaaaagaaa
gtgaatttga
cccaaagatc
ctaacttitt
cagcttcegyg
attgctrrtrc
accaaagegt
ctegtgggag
ggtctagttc
aatrgagcata
acagtacaat
gcggetttig
cattaaaggt
caatttttgt
ttaaaagcect
gctttatgac
catttgaggt

<210> 130
<211> 917
<212> PRT
<?213> Sacch

<400> 130

Met Met Glu
1

Gly Ser Ser

Glu
35

Trp

Ile Ile

Lys Lys
50
LYS Lys
65
ser

Arg

Pro Lys

Gly Asn Leu
Pro
115

Ala

GIn His
His
130
Glu

Phe

Ala
145
TYyr

Asn

Pro Ile

Cvs Thr Leu
Glu

195

Ile Ile

atctcaaatc
actctatatc
atggaagcaa
agaaggccca
attgatgaac
rtcggtctaa
gataatgaac
catattgatt
cttctcactg
cagccagetc
gaaaatgaaa
gatggcataa
ccectecata
gcatceccgec
agtggacgca
tctttectgt
agtgaaatgg
agcagaaggt
attcccittc
aaagcatcgce
agcgtgggat
tgttgtggtc
ctccaaaact
aaaacctgat
atataaaggt
ttgctcatct
trectcttct
ctcegtatct
ccactctrca
tect

aromyces

Thr Pro
Thr GIn
20
Leu Glu

Thr Glu

Phe Ser

Ser Arg
85

Met Asn
100
His Arg

Ser Asn

Leu Ser

Thr
Tyr
Lys
LyS
Pro
70

val
Thr
Thr
Ser

ASp

tcaaatcaaa
ccgaaaatat
aaaaatccat
atgaattgaa
tagtcgagge
gttttgatga
ttgataatag
ctccatttga
agggtgaaca
tgattcctaa
atgaaaatga
ccagacgcag
tggattatat
aaacgttteg
gttcttctta
Cttgatcttg
atcitatctg
gggtcaatat
ttctgtaagce
gaactctcgt
ccatagttta
ccagagtata
tccttagcaa
atcaaaacga
cecettttgaa
gcacgeecat
ccatttagca
tcoctttget
gcaactgttg

cerevisiae

Asp Asn

Ser Gly
ser
40

Ala

Pro

Leu
35
Ser Pro

Thr Ser

Pro ser

Ser
120
Leu

Ser

Asn
135

Asn Ile

150

Glin Arg
165
Cys Asp
180

Leuy Ala

Thr
Glu

Cys

ser Ile

Pro Ile

His
200

Gly

11836_045_228_sSL

gagtteccteg
tcatgaacat
actatttcaa
gattaaggtg
cagetectgy
acatgatgac
ttcaggatca
taatgaaaat
tagcaatata
tattagatrt
tatrgccagta
ttcattctcg
atagagtata
taactacata
gtctttcaag
ccatgaaaac
tgttacttgg
tattatcttg
gattgctaga
cttctacaga
tttcgtcaaa
ggtagcaatc
aacctgtggt
cgtagtactt
ttaacggcct
gtrcracgat
tcaaaagaccg
tgtrtiticca
ctgatgtagc

val
10
Leu

Ile ser

Thr
25
Thr

ser

Leu Ser

Arg Phe GIn

ITe ser
75
Ser

Ser

Asn
90
val

Ser

Thr
105
Leu

Ser

Pro Arg

ser Arg Ala

Pro Pro Lys

155

Lys Lys Ser
170

Ser Asn
185

Leu

Arg

Ser His

acacaatttt
ttgggtatig
gattacagat
ggctatttga
acttttgttt
gatgacgaag
ctgteggatg
gctaccgcaa
gaaaacttag
tcactrtcatt
ttattactta
agtcttatag
cactaaattt
ttgttacata
ttcatagtaa
cattgacttyg
aacattagag
tctaccataa
aagggcacgc
tcgecatecg
agtacgatct
gtcaatcgga
tgatctatga
cgagaaaaca
acttaatgat
ccagcgcaat
tgcatttgaa
ataggatatc
aagcagcettc

Pro Phe His

Arg Thr Pro

30

Pro Leu Ser

45

Arg Ser Ser

60

Ser Thr Phe

ser Gly Asn

Thr Asp Tyr

110

Pro Asn Ser
125

Asn Glu
140

val

Pro

Ala Pro

Phe Leu Asn

Arg Lys Gly
190
Glu Cys

205

Gln

Page 144

cacctatttg
ttgctgtratc
gctttacaag
acgttgacta
tagaaactct
aggataatga
ctgaatctac
atarggtgaa
aaactgrtcgc
ctgaggagga
gtgatatgga
agagcggtaa
tatgcaataa
gtttgattcc
atagacatta
ccgctcacac
ttattcaagt
tcttgegtat
ctigttccaa
tccccataaa
ctctgeagaa
atggttacat
aagcagtgga
gaatgcttgt
attccatttg
gtatictcac
cgccrtattt
atttgtttca
aagaggagtc

Asn Phe
15
ASn GlIn

Arg Gly

Ala Lys
Phe
80
Asp

Ser

Glu
95
Leu Pro

Asn Leu

Pro Arg

Phe Gly
160
Ala Ser
175
Glu Lys

ey Ile

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4754



Ile
rPhe
225
Pro
His
Pro
va'l
l.eu
305
Lys
Pro
Ala
ASp
Tle
385
Gly
ASDp
Phe
ieu
Thr
465
Ala
Ser
val
Ile
Thr
545
val
Ser
l.ey
Asnh
Asp
625
Phe
ASp
Asn
Lys

Ala

ser
210
Cys
Glu
Lys
Pro
Glu
290
Ile
Ser
Ser
Asn
Glu
370
Leu
AsSp
Gly
val
Lys
450
ieu
AsSp
Thr
Phe
LYS
530
Phe
His
Gly -
Thr
Leu
610
Ser
Ala
Tyr
Leu
Asn

690
va'l

Phe
Thr
ASn
Ile
Tyr
275
Arg
lLeu
Asn
Gly
Asp
355
Thr
Leu
Tyr
Gln
Ile
435
Asn
Glu
Leu
Thr
Asn
515
Ash
Leu
Asp
Glu

Thr
595

Ala

Leu
Arg
Gly
LYS

675
Thr

Ser

Gly
Lys
AsSp
Pro
260
Ser
Gin
Ala
Tyr
Ala
340
Ser
Lys

Asn

Arg

Asn
Cys
580
Ile
Ile
Tle
l.ey
ser
660
Ser
Leu

ASn

Thr
Cys
Glu
245
Asp
Pro
Thr
Ala
Thr
325
Asn
Ile
Thr
Asn
Leu
405
Tyr
Glu
Glu
Ser
AsSD
485
Gln
ASp
Ser
Ley
ASp
565
Ser
Ser
Ile
val
Gin
645
val
LYS
Tyr

Ser

Thr
Lys
230
Leu
Ser
Leu
Ile
Pro
310
Phe
Ser
Ser
Thr
Phe
390
Leu
Ile
val
val
val
470
Loy
LYS
Asn
Lys
Tle
550
Thr
Arg
Ser
Leu
val
630
rhe
Ley
Ser
Pro

Asn

Ser
215
Lys
Lys
Glu
Leu
Tyr
295
Pro
Leu
Ile
Ala
teu
375
Gin
Arg
Gin
Asp
Phe

455
Leu

Tyr I

Trp
Iie
Asp
535
Asn
val
Gln
Ile
GlIn
615
Tyr
Cys
His
Ser
Glu

695
Met

Lys
Asp
Asp
Leu
Pro
280
ser
Lys
His
Leu
val
360
Pro
Giu
Leu
Cys
Asn
440
Thr

Lys

Ile
Thr
520
val
Pro
Ile
Ser
lLeu
600
Tle
ASn
Phe
Lys
Ser
680
ASD

Glu

11836,.045..228_SL

Ala
Thr
Ite
Ser
265
Pro
Gin
Glu
ser
Ala
345
Ser
Ley
Glu
val
Trp
425
ASp
PO

cys

e Val

Ser
505
Ser
Gly
AsSn
Ile
Thr
585
Ser
AsSp
Ser
val
Ile
665
Thr
Ile

Ala

Asp
Asn
Leu
250
Ile
Phe
Ala
Arg
Pro
330
Asp
Asn
Leu
Ley
Asp
410
Cys
val
ITe

Thr

Glin

g

490
Gly

Thr
Asn
Lys
Arg
570
val
Leu
Phe
Leu
AsSp
650
Asp
Gin
His

Lys

val
LYS
235
Ile
Thr
Gly
Pro
Asn
315
Leu
Thr
Ser
Arg
Gln
395
LysS
Phe
Asp
Ala
Leu
475
Asn
Ile
Leu
Gly
val
555
Arg
Asp
LyS
Thr
LyS
635
Arg
Ser
Phe
Glu

Lys

Arg
220
Ala
Ser
Pro
Leu
Sar
300
Gln
Gly
Ser
val
Ser
380
ASp
lLeuy
Leu
val
AsSh
460
Asnh
Ila
Leu
Pro
Arg
540
val
Gly
Ser
Arg
Lys
620
Ala
Asn
Leu
Ser
His
700
Ser

page 145

Ala
val
AsSp
Gln
Ser
285
Leu
Tle
His
val
Arg
365
Tyr
Trp
MeT
Phe
Leu
445
Leu
LYS
Asn
Asn
Ile
525
His
Glu
Phe
TIle
Glu
605
Leu
Leu
ASh
ASp
Pro
B85
Leu

Ile

Leu
Gin
rhe
Ser
270
Tyr
Asn

Pro

Phe
Cys
Leu
255
Arg
Thr
Pro
Gin
Arg
335
Leu
LyS
Ile
Ile
Ser
415
Asp
Tle
Met

His

r Asp

495
Asp

Pro
Thr
Gly
Leu
575
Ser
Pro
Glu
Ile
val
655
Ile
Trp
Ile

Phe

Pro
Ile
240
Ile
Phe
Pro
ASnH
Lys
320
Ile
Ser
Asp
Gln
Asp
400
Lys
Ala
Arg
Thr
Cys
480
Glu
Phe
Ile
Ser
Asn
560
Asn
val
Asp
Glu
LysS
640
Leu
ser

Leu

val



705
Asp

Lys
Glu
Tyr
ASD
785
Ley
ASp
Thr
Ser
Glu
865
Leu

Ser

Tyr
Ite
Leu
Ser
770
ASn
Ser
Asn
Glu
val
850
Glu
Leu

Ser

Arg
Lys
val
755
Phe
Asp
Asp
Glu
Gly
835
Gln
Glu
Leu

Phe

Cys
val
740
Glu
Gly
Asp
Ala
Asn
820
Glu
Pro
Gly
Ser

ser
900

rhe
725
Gly
Ala
Leu
Ser
Glu
805
Ala
His
Ala
Thr
ASp

885
ser

710
Thr

Tyr
Ser
Ser
Thr
790
Ser
Thr
Ser
Leu
Asn
870
Met

Leu

ser
Leu
Ser
Phe
775
Asp
Thr
Ala
Asn
Ile
855
Glu
Asp

Ile

Phe
Asn
Trp
760
Asp
ASn
Thr
Asn
Ile
840
Pro
Ash
Lys

Glu

11836_045_228_sSL

Gly
val
745
Thr
Glu
Glu
Thr
Met
825
Glu
Asn
Glu
Gly

ser
905

Arg
730
AsSp
Phe
His
Leu
Ile
810
val
Asn
Ile
Asn
Ile

890
Gly

715
Arg

TYF
val
Asp
Asp
795
His
Asn
Leu
Arg
Glu
875
Asp

AsSnh

Arg
Ser
Leu
AsD
780
Asn
Ile
Asp
Glu
Phe
860
Asn
Gly

Asn

Pro
ASp
Glu
765
Asp
Ser
Asp
Arg
Thr
845
Ser
Asp
ile

Asn

Asf
Lys
750
Thr
Asp
ser
Ser
Asn
830
va'l
Leu
met
Thr

Cys
910

Glu
735
Tle
l.eu
Glu
Gly
Pro
815
Ley
Ala
His
Pro
Arg

895
Pro

720
Leu

Asp
Cys
Glu
Ser
800
Phe
L.eu
Ser
Ser
val
3880
Arg

Leu

His Met Asp

915

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

<400> 131
acagaaatat
ttcctatgga
tgcagttaaa
aatatgtcat
ttaccattag
tgtcaattat
cgaagattca
ctgtgcaaat
cgtcagatgce
daaagacaca
ttgtagccct
ttgttttcaa
aacttttttg
ctcaaaatcet
aaagcacatt
attggaagga
tactcaazaa
ctcgataacqg
tatctctgea
acagcttcat
gatggccaac
gttgaaaggc
tttgagtgca
gaacgctatt
tttggtagca
cagagtagcg
tgaatitaca
ggatataccg

131
3272
DNA

Tyr Ile

ttgaaatata
aaccgtrtttt
actaattaca
ccgctgagag
cgagcagaag
tgagattgag
atagcttcaa
tctcocggegtyg
aaatttttac
tgtgttacge
gttaggttia
ctgacactig
gaagtccatc
cttatcactt
ttattcataa
4agagggaag
actgtacagc
tattctraata
gtggaggatg
gctcaaataa
aaagttactt
cataataata
agtcaagatg
ccattagatt
agcgcaggat
caaaacgtty
gataacgcac
daagcaaaga

Saccharomyces cerevisiae

tttectcaaa
tcaaggataa
actctgttat
agatgtacta
aacagcttac
atgggtatgt
ccgrecoctge
tactacctct
acgcgttgaa
aggaaaaagt
cccaacagtt
cctgrttcar
cttcacatga
ttctaattgt
tctectttgt
aaaatacgat
tcaatcaggt
atgtcaccca
aaattcaaaa
ataaagcaaa
cgttgaccaa
aaatctcaga
gctttatgct
ctcaatgggt
taaacaataa
cgtcaatttrt
atatattgac

gggtgagaga

gagtacacta
acceegeeat
ttactgacac
tttataatta
ttgtcgatgt
atgatcggat
ggggggtact
tttgggacca
aaatgtttca
ttgtgaggcet
gtttttctgt
attagttgta
cttgaatccc
tttcttcccc
gccagaactc
attgctagtt
acacattacg
acagtatata
taaaatagag
acacaagata
aaataagatc
ttttcggtyag
tatatgggac
tetttectge
ctgtaccatt
caaaggacat
agcaagtggy
atattctgac

gatccattca
atgttcttig
ctgcgttaaa
cttaagageg
rettctetgg
rTttgatatca
racctittgt
caaccctttg
ggaagagata
ttttgcctta
gtgtcgaaaa
acttaaactt
ttcaatatcg
ttttrgragt
aaggtcaata
cattaagtca
atggcagcac
caaccacaaa
gcegecagac
caagatgcaa
aacttaaagc
agtcgagatt
agtgcttcag
gctatttege
tatagagttt
acttgctata
gatatgacat
catttaggtg

Page 146

tattttaggc
Cgaagtcttt
attttatcac
actacttcat
ctaaatgaaa
gccgatgaga
aaccagtacc
tacgcacttt
ctgcgtaaaa
acagattgac
ttttttcaga
tcaaacataa
aaacagtatc
aactcgctgtr
ggccagaatt
aggaagaaaa
atcagatgga
gtctacagga
aagagagtaa
gcttatteca
caaatatcgt
Caaaacgtat
gtttaaaaca
catcgagtac
cgaaagaaaa
trtctgacat
gtgcettgtg
atgttttggce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



attagctatt
atcagacggg
cgttaacgat
aggaagtgac
tttttctett
catggagtac
agacaaccaa
ctatacagac
agaaggtcat
tacaggttca
tggaaatact
cccateccat
grtcotttaat
trocctrtttce
trcttitcaa
atcatctaty
atgagccttc
tttagtggaa
tggtagttgt
ctgtactgea
aagcgcaagyg
agacactact
ttcatgagge
atgttcaatyg
ctctccecaa
tttgaagcta
tcectgttygcea

132
423
PRT
sacch

<400> 132
Met Ala Ala
1
GIn

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

Gin Tyr
Ile
35
Ala

Asp Glu
His
50
Phe

Leu
Leu Gln
65
AsSh

Leu Lys

Asp Phe Arg
phe
115

Pro

Asp Gly

Ile
130
ser

Ala
sSer Thr
145
Tyr

Arg vall

Phe Lys Gly
Ile
195

LysS

Ala His

ITe Pro

210
Leu

val Ala

cctgaagage
tatacttaca
agtgatatta
aatggtgega
tttcgaggtt
aataccgegc
ggcgrrgrtt
attggttgtg
ggtggcagag
tgggactcaa
gtgagcagta
atttacatag
aaagtaagtc
tctttggata
tegrittgga
ttrtcaggca
actggctcgt
trittgtteg
gttataaaca
ggatcattca
cttitaatcc
ttccacggga
acatcaacgg
ctaaactttic
ccggtitcct
gagtgcaaat
tctaacatga

aromyces

Gln
5
GIn

His

Ile
20
Gin Asn

Gin Ile

Met Ala

Pro Asn
85
Trp Ser
100

Met [eu

Leu Asp

Leu val

Met
Pro
Lys
Asn
Asn
70

Ile
Arg
Tie
Ser

Ala

caaactcaga
tatgggatag
atgcacticg
taaatatgta
atgaagaacg
aatcgcecaca
ctttagattt
ttgtgtggga
tcactggtgrt
ccatgaaaat
attatcaatyg
aataacaaca
aaaacatteca
aacgaaacaa
aacagtatta
ttgtttaatt
ccttatgtat
gtaatttcaa
taaaaaactyg
atatcatctg
agggcaaate
gatcaaaata
tatagtcaac
cagcgtracc
tgataaaaaa
ggtagatgca
ggagttccat

cerevisiae

ASp
GIn
Ile

Lys
55
Lys

val Leu

Asp Ser

Trp ASp
120
Gln Trp
135

Ser Ala

150

Ser Lys
165
His Thr
180

Leu Thr

Ala Lys

Leu Ala

Glu
Cys
Ala
Arg
Ile

Asn Arg

Tyr 1le

ser Gly
200
val Arg
215

Pro Glu

11836_045_228_sSL

aaattctteg
cagatctcceg
ttttttcaaa
tgatttaagg
tacccctacc
aactttaaaa
tagtgcatct
tgtattaaaa
gcgctcgagr
atggtctcca
gatgctatta
gtaacattag
acaatgaaaa
aaacgaacaa
ttcactgact
rcatgatgge
Tgcgtetgac
aaatgcctga
ctcecticty
aaccacgtcc
ggctatacga
tttagatagt
tgcatatgea
rataaaaaag
tggcagegag
tttagagagg
ct

Thr
10
Gln

Tyr

Ley
25
Ala

Asp

Ala Arg

Lys HMis Lys

Thr Ser teu
75
Gly His
90

Arg

Lys
Lys Ile
105
Ser

Ala Ser

val Leu Ser
AsSn
155

Gin

Gly Leu
Ala
170
ASD

val

Ser I'le

185

Asp Met Thr

Glu Tyr Ser

Glu Pro Asn

aacacattcg
teecgetgtac
gacgggatgt
tcggactgtt
cctacttata
tcaacaagct
ggaagattga
ggagagattg
ccagatgggt
ggrtatcaat
tataaatata
tTctgtggaa
ttcaaagcat
aagtgtcatg
tatttgacca
tgtccctact
ccaaaatttyg
attttcatta
guatgatttt
gtcatcatat
agagacattt
tcactattga
tcatctteaa
cattctattt
trcagtcegtc
atggtaggct

Ser Asn Asn
Ala
50

ser

Ile Ser

Glu
45
Gln

Gin

Ile
60
Thr

Asp

Lys Asn

Asn Asn Lys
Ala
110

LyS

l.eu Ser

Gly Leu
125
Cys Ala 1le
140
Asnh

Asn Cys

Asn val Ala
Thr
190

Leu

Glu Phe

Ala
205
His

Cys

ASp
220
ser

Leu

Glu Asn

Page 147

ctagctgtgg
aaagctttta
cgatrtgttgce
ctattgctac
tggcagctaa
caagctatct
tgtactcatg
ttggaaaatt
tagctgtatg
agcttcgaat
catacctaca
gcgcaaaaac
tgtcatttge
cactcaaaaa
acttgctaga
ttagcttgtt
tecetttettg
acaaatcatc
caattgctct
cctecatctat
cttcectecegg
gatgtgagaa
acgttaagtc
ttaagttaaa
tittggyctyg
ccacttcctt

val Thr

val Glu

Lys Gin

Ala Ser

Ile
80
Ser

Lys

Ile
g5
ser Glin

GIn Asn

Ser Pro

Ile
160
Ile

Thr

ser
175
Asp Asn

Trp Asp

Gly Asp

Ser Ser

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3272



225

Asn Thr pPhe

Ser Arg Ser
Ala
275

Asn

ITe Asn

ser Asp

280
Ala

Ile Thr

305
Pro

Thr Tyr

GIn Thr Leu

val L.eu
355
Ile

Ser

Thr Asp
370
Gly Lys
385

Pro

Leu

Asp Gly

Ile Trp ser

<210> 133
<211> 2333
<212> DNA

230

Ala Ser
245
Pro Ser
260
Leu Arg

Gly Ala

rphe ser

Cys
Ala

Phe

Ley

Gly ser

val GIn

Phe Lys
280
Ash Met
295

Phe Arg

310

Ala
325
Ser

Met

Lys
340
Asp Phe

Gly Cys

Giu Gly

Ala
Thr
Ser
va'l

His

Asn Met

Ser Ser

Ala Sser
360
val Trp
375

Gly Gly

390

Ala
405
Gly

Leu

Pro
420

val

Tyr

Cys Thr

Gln

<213> Saccharomyces cerevisiae

<400> 133

atattatata
aaaattcett
cgacagggac
gtaaggrcga
aaccggcaat
ccttacggta
gatgttccat
cgctgttacc
atcaacceeyg
aatgaatgtt
agtgaaatat
cagccatcgt
tcgtactagce
cttgctttat
atgagtgaat
gtttgatgca
aggatagtag
tccacgetta
aaaacaattyg
ccgtgaaaga
aaaagattat
agagggtttg
tacgcttatg
tatcctetet
aaaattaatt
ttcgatgeag
atgttaacca
ttctitaatg
taatacagag
acctgttcca

tatatatagg
gtatttgtta
aggtttagtg
tgcacccaat
cccatataca
gtatcccata
agtgtgatct
taataacttc
tagggcgega
gataactttc
tcgttaatge
acaattttygg
tLctcttecyg
agtcaaaatt
gtctccctgt
atatttaaca
caatcgcaaa
caacaacctc
aagttaaaaa
attactgctt
acattaccag
aaaaatgctc
taatgatagt
caccctatct
cagcggtaat
atagtttgat
atgcccaccc
ccttttccaa
tctcacttag
aacaataacg

gtcgtatata
taatagtagt
aacctggaag
gccatitcga
ctaccgaata
aggccaccgg
gatgttcctt
atgtgatctyg
cacgtctaaa
ctttacaaaa
taatatgctc
aacgagtata
gcttgatgac
tacgtacgct
tacccggttt
aggagaacag
cgttctcaat
aggaacagca
gaatcaacga
caaatgcatyg
aactatgggg
aaaaaaatag
aatagaatcc
TEttitiLct
cttatcttta
caagtcattt
ttttaggtat
gagctcgatc
cctaccaaaa
ggctttttca

11836_045_228_sL

235
Gly Tyr
250

Phe

ASp

ser
265
ASp

Tyr

Gly Met

Tvr Asp Leu
Glu
315

Asn

Gly Tyr

Glu Tyr
330
Ser Tyr Leu
345
Gly

Arg Leu

Asp val Leu
Thr
395

Trp

Arg val

Gly ser
410

tatcgtgegt
aactgecgag
gcatgectct
gcccaccatce
ctaagccaga
ctgtagtcaa
tctetcaaac
cteceectte
atattaacct
aaagggctaa
agtagtgatc
aagagagaaa
agtcitaata
tticactata
tcatgttgat
aaatgtttty
aattctaaga
acagcaacag
acttaacaat
tcttacaata
ctaccccgta
ccaaatgtca
aaaaaaaaaa
tctaattttg
ttgttagact
tgtttattac
agttcgctaa
ttggtitgtt
caagcgtaat
aattggccca

Thr Tyr Ile

val Asn Asp
270
Ite val
285

ser

Ser

Arg
300
Glu

ASp

Arg Thr

Thr ATa GIn
GIn
350

ser

Asp Asn

Met Tyr
365
Lys Gly Glu
380

Gly

val Arg

Asp Ser Thr

cttcttectt
cecacecaaa
tatgacacca
tctattcata
tactagagat
aagactcaat
ttcgtttctg
tcgttaaata
ctgaatactt
tagagtatat
ctagattacc
ttaaaaacoa
tcatctgcaa
taatatgatt
ttttgtttca
tgacagcacc
atgacatcag
caacagcttt
aaactgagga
ataaactata
gcaggatcaa
aactcaaata
aaaatataca
gcteegttca
tcgcagaaat
gtcccagttc
grtcaacgect
Tcttgctacy
tgaatggtgt
tttcgaaata
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240
Trp Asp
253

Ser Asp

Ala Gly

Cys ser
Thr
320
Pro

Pro

Ser
335
Gly val

Cys Tyr

T'le val

Ser Ser
400
Met Lys
415

ctctaagggt
gctgtcaaaa
gcaccaagta
tgtagcaagt
ggaatggagc
gtatatgctg
tcttgtctec
ccacctttte
attgggtcaa
gcatttcggt
agttttactyg
caagaaatat
ctcttgaaat
tgtcaatgtg
ggctctaaat
tgtcaatttt
ttcaaaactc
ccttaaagat
aagaactcag
cctcgaatac
atcattttat
gtgtttgttg
tgetttttca
tatcttatte
ttccetttage
gcgagaaata
cctcaaagea
tagagcctca
aatacatagg
aatctcgctyg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
102G
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



gcataccacc
agaatacttt
atagagacart
agatattcaa
accattttat
tcaacgictt
tttecticty
tgcagtaatt
ttrtctctraa

134
110
PRT
sacch

<400> 134
Met Thr Ser
1
Gin

<210>
<211>
<212>
«<213>

GIn Gln
Ile
35

Ile

Lys Arg

Glu Arg
50
Ser Asn Thr
65
Ala

Gly Ser

Ser Gln Met

<210> 135
<211> 4067
<212> DNA
<213> sacch

<400> 135

cctcagatge
ctccattgga
ccCtaacaaa
gagtrttatca
agaatagcaa
cttacttaca
taaagctaaa
ccctgaagaa
agtrttcgtg
tcttttcgga
gaaaaagtga
tatcaaaact
gacaccataa
ttttacaatt
aataggaaaa
ctagagtgga
ggaaccgctt
tagtagaaca
agctactccg
agccacageg
tagacaaggc
tattgtcaaa
aaaatttgaa
tttagaacaa
ccaaaaaaag

acaattctgce
cttggctcaa
aagtaacgaa
tagcgecttt
acgaatttte
ggtttcggta
ttagtgcaga
gttctggatrt
ccaaarcctt

aromyces ce

val Géﬂ
Gln

AS
GIn Gl
20
Asn

Gly Le

Thr Ala Se

LYS ASp

70
His Ph
85
Asn

Asn

Ser
100

Se

aromyces ce

gcaattcatg
cgtagaaaac
gcggaacaag
caaccatcac
gcaagttett
tctgaaaatt
gacatttgtt
crtcgrrcay
tgtataaata
gagctcgttt
aacagataaa
aatacaaaac
atcgaagtac
agattacttc
gataacaggt
tattgatatt
tettiatiig
gaggaaatct
ggcgaagtty
ccggtaaatt
tttgtctett
tgttgtcttt
gagggtattt
ccaaagrccg
cagaaagtat

Tyr

atcaagcggg
attctiggaa
gtccgtttca
atcatttcceg
accaagacga
caccaaaaca
gtctcegett
aaattgagta
caacattgtt

revisiae

n ser Pro

n Leu Ser

Ast Asn
40
Ala

u

AsSn
55
Thr

r
Leu

e I'le Glu

r Asn Ser

revisiae

gaattgtact
tctttattac
ttccagticc
aactccgtta
ttaggtttaa
gcaagttaca
gaaaacgaat
taatcacttt
tatgaactct
caaaatgaaa
aattgtttta
agcctaaaaa
tcgtacgcta
tttttagttg
aagcactgaa
tctcaaacaa
aattgtcttg
taaaagttca
aagaatcgcet
ggcaagaaaa
gtgtattetg
acagaatgca
tttcagattt
aattrttgtc
ttttttggtt

11836045 _228_5L

aatttatctg
gttgtcttaa
tactccagat
tttatctgea
tetcttaatg
tagaaaagca
ttcatgtaaa
tacgctttgg
ttatctactg

L.eu GIn
10

Lys

Arg

Leu ITe

25

LYysS Leu Arg

Cys Leu Thr

Pro Glu Leu
75
Leu Lys
a0

Cys

Gly

val
105

Cys

cttgccagaa
agaagttgtc
gccatcgaga
atcaagagca
aagatatgtt
ttctttgtat
gtaaagaatt
caagctgtag
agagtgttgc
caaacgccgt
aaagaaacga
agattgaaca
gttttctege
actrttttga
gacttgtrtt
gactcgicga
ttcaccaagg
agctaataat
aaggttaatc
ccaaattata
gaacaatcta
aaagtttggg
aagaaatctc
gtttctatic
cagtgtagca

taagagccac
tagctatcaa
catcattcaa
ataaagtggc
tattataaac
tttccatcaa
ttttcatrtic
tattcataat
ctttctataa

Gln Pro Gin

Gln Leu
30

Leu

Lys

Lys Glu

Ile Ile
60
Trp

Asn

Gly Tyr

Asn Ala Gln

Thr Leu Met

110

gttaagtgot
cgcaaagagt
aatcgtcaag
ggtcttgaac
gaaaagcgac
aacgaacgtt
ggtccagttt
tatgtaaacg
ataatttgaa
tgtccgrttt
atttgcaaca
actcttegey
acatagtacc
gacgttcgtg
ataagtgrcc
agaaaacaca
atgaaagtcc
gaaaacgatg
ggcgatctaa
aggcgatact
tactatatta
agagaagtag
aaatgtggta
agaaatatgt
catgataagt

Page 149

cacttcttta
Ttictttgea
caaattttcce
tttcatgatt
aacttgcgea
gaagaaatag
attttctagt
tgtcaagagce
Tttt

Glu Gln
15
Lys Leu

ser Arg

Tyr Thr
va'l
80
Asn

Pro

Lys
)

tcgatagica
ttgaagatat
agtatgcaag
gttttgttcy
gggcaaccca
aaggaaccca
gcacaagaca
atatagatga
acacagcatt
cgrtctcaata
tcttaagata
gtcaggtcte
actacgttcc
ccattcataa
caagcgagac
cttttatagce
aaataaccaa
aagtcagtaa
aattcttttt
atctgaatag
caggtactga
ticaaaagaa
tagatgcaac
gtctgaaaac
tgtttgcgga

1860
1920
1980
2040
2100
2160
2220
2280
2333

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



tgecgttggaa
taatgagecc
gttacttcaa
tccaaaatta
gcrtitagge
ttttattect
agaaacgcct
tctcgactat
cecctecacag
tgaaagggat
ggcacccact
trrttattea
catgaagtat
aaatgcaaaa
cttccagcaa
tcccatgggg
tccaccagaa
tttgcecect
ttatagatcg
gtggaacact
tccteoctage
aatgaagtct
aaaaatttca
cttggaaacg
caaagaaatt
tggagctcat
aacctgatat
ttaatattaa
aatcttatac
tctattaacyg
tttatatatyg
acatgacctc
gataccaacg
ccaccagaaa
aaagitgtaa
caagaaagca
caaaggaaaa
gaaatcaaca
atcataacat
taataaaatc
aatcgcagca
cggagatttt
atattgttac

136
688
PRT

<210>
<21i>
<212>
<213> sacch

<400> 136

Met Lys val
i

Gin Ala Asn
Glu
35
Pro

val Glu

Ala
50
Asn

Thr

Leu Ser

65

Tyr Tyr Ile

Gin Lys Phe

agagatttaa
gccttatcett
catttagatt
gaaagcgaga
gttggccica
cagaaattga
catgacttac
tttcctgtat
gcrtttacge
tctatgeecy
ttcccagtge
tctaacaata
gacgaaccag
tctcacaact
tcttacccaa
ggggatcctc
ggatgtgata
caagctatgce
acaccaggtt
gctgtrrcac
acattttatt
tcacaaggaa
aagcctctac
aaagccagge
tcgatyecta
tcacttgagg
aatataattt
acaatactca
aagactagag
ttagaaaata
tgatttatct
caaaactaca
tagtattgece
aagcgagatt
tCaaaaaaga
gaagcaaaaa
agcaaggaat
tttagaccaa
caatgtgaga
tcgacttaty
agtacgtcag
aaaattgcac
acaaattcaa

aromyces

aaagagaaag
tttcatatga
ctagaagacc
attttaagga
tggatgacga
ttatagaacc
ccaagaatac
ctgttgaata
cagctgecec
Ttaattctct
caccatcatc
acaaggaaaa
ttatggattt
ctggccagea
acggaatggt
tactcgatca
acaatatgct
aaccagcice
ccgcgatgtt
cttatagttc
ctcaaaatat
atgttccaac
atattaagac
caagtgctgg
ctecggattce
tagataccaa
ttgaatttat
gaagaaaaca
caaacaaaaa
acaaaaazaa
agcgtcacag
tgatcgetta
ttttattitt
cctaattata
aaaaggtgca
aagcaggatt
gctaccgata
aatccacatg
aaggaaacat
acaccattac
ggacttattg
tgcaacattt
gcagattcta

cerevisiae

11836_045_228_5sL

tttgaatcag
ttececteatet
atctagtaca
taatgagttg
tgcgecagaa
caatactctc
cgctaaggge
ccctacggag
tteceatgect
tcttaataga
atcgaggcaa
attggtatct
tgatgaatct
aactaaacaa
tccaggatac
agccttttat
gtatccacaa
aacctatgtt
cccatacatg
gagagcacca
aaatcaatac
aggtaataaa
aagtgcttat
tgacgaagat
taatactttg
tcgaaggtcec
gatacaagaa
acaaggacaa
gcaagaaaaa
aaaaagaaaa
tatgtaatat
gtattacaat
cagaatggca
aggtgaaggc
gagataaaca
ttttgagaaa
catctttcgt
atttaacaaa
taacaacatt
ttactcaaag
atctcgtaga
Ttgtctriata
ctaaatitct

Glin
Asn
20

Ser
val
Gly
Thr

Gly

Ile
5
Glu
Leu
ASn
Glin
Gly

85
Arg

Thr Asn Ser

Asn Asp Glu
Ile
40

Glu

Arg Leu
Gin
55

Phe

Trp

Gly val

70

Thr Asp Ile

Glu val val

Thr Glu
10

Ser

Arg

va'l Lys

Gly Asp Leu

Asn GIn Ile
val
75

Cys

ser Cys

val Lys
a0
Lys

Gln Lys

ccttcaacga
gataagcctc
acaaaatcag
gtaacagtaa
tcececectetc
gaattgaatyg
agagacgaag
gaaaatgcgt
atttcctatg
taccccetate
cattttatga
cctagcgacc
cggccaaatg
caccaattat
tacccaaaaa
ggcgeggacyg
actgcaactt
ggoagaccat
caaagttcaa
tctacaactg
ccacggcgaa
caatctgtgg
cagaagcaat
tctgctcatc
gtggtccagt
gataaaaacc
ttaaaaatgc
tcrgtrttrta
aaggtaataa
agataatata
aaatatcaat
atgtgtttat
aaggccatcyg
atcgatgttc
aagttaataa
aaagttaaaa
ttccaagact
acggctaacg
ccaaaagtcea
tataccgttg
tgaaataggt
cattaacatg
ctcteat

Glu Ile Leu

Ala Thr Pro
30
Phe pPhe
45

Arg

Lys

Ile
60
Phe

Arg

Trp Asn

Cys Leu Tyr

Lys Phe Glu

Page 150

craagccegt
tctacgatca
ataattcgec
ctaatcagcc
aaattaatga
gtctcacaga
aagattttcc
ttgatccgtt
ataacgtgaa
agttatcagt
caaatcggga
ctaccagcta
aaaactgtac
attctaacaa
tgecgtataa
atttttictt
catggaatgt
acacaccgaa
attccatgeca
ctaaaaacta
gaactgrggg
gcaagtctgc
acaaaatcaa
ctgataagaa
cagaagaagg
ttccagatge
gggccagaat
taaataaaac
atgtaacaaa
atataatacc
gagtttctta
ccactatttt
gaaaattttt
ataatagtta
atgacaaaat
gttggtaagc
atttctatta
ctcttaaagc
ataccgtcta
atttgcgatg
agtcacgatg
gcaatgacac

Lys val
15

Gly Glu
Leu

TYr Tyr

Ash l.eu
80
Arg Met
95

Glu Gly

1560
1620
1680
1740
1800
1860
1920
1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4067



Ile
Glu
Leu
145
His
Ser
Ser
Leu
Asn
225
val
Asp
l.eu
Thr
Asp
305
Glu
Pro
Pro
Pro
Asn
385
Pro
Phe
Asn
GIn
Pro
465
Gly
ieu
Met
Arg
ser
545
Ser
Ile

Gly

Phe
GIn
130
Lys
Asp
Leu
rhe
Gin
210
ser
Tht

Ala

Pro
290
Phe
Asn
Ser
val
Thr
370
Arg
Ser
AsSp
Ser
Gln
450
Tyr
Ala
Tyr
Gln
Ser
530
Met
Thr
ASRN

Asn

Ser
115
Pro
Thr
Lys
Asnh
Ser
195
His
Pro
val
Pro
Ile
275
His
Pro
Ala
Met
ASh
355
Phe
Asp
AsSp
Glu
Gly
435
Ser
ASH
Asp
Pro
Pro
515
Thr
Gin
Thr
GIn

val
505

100
ASp
Lys
GlIn
Leu
GIn
180
Tyr
Leu
Pro
Thr
Glu
260
Glu
Asp
Ley
rhe
Pro
340
sSer
Pro
Phe
Pro
ser
420
Gln
TYr
Pro
AsSp
Gin
500
Ala
Pro
Trp
Ala
TYr

580
Pro

Leu
Ser
Lys
Phe
165
Pro
Asp
AsSp
LysS
Asnh
245
ser
Pro
tey
ASp
Asp
325
Ile
Leu
val

Tyr
Thr
405
Arg
Gin
Pro
Met
Phe
485
Thr
Pro
Gly
Asn
Lys
565
Pro

Thr

Arg
Glu
Lys
150
Ala
Ser
Ser
Ser
L.eu
230
Gin
Pro
Asn
Pro
Tyr
310
Pro
Ser
Leu
Pro
ser
390
Ser
Pro
Thr
Asn
Gly
470
Phe
Ala
Thr
sSer
Thr
550
Asn
Arg

Gly

Asn
Phe
135
GIn
Asp
Thr
Ser
Arg
215
Glu
Pro
Ser
Thr
Lys
295
Phe
Phe
TYr
Asn
Pro
375
ser
Tyr
Asn
Lys
Gly
455
Gly
Phe
Thr
Tyr
Ala
535
Ala
Tyr
Arg

Ash

Leu
120
Leu
Lys
Ala
Thr
ser
200
Arg
ser
Leu
Gln
Leu
280
Asn
Pro
Pro
Asp
Ar

360
Ser
AsSn
Met
Glu
GlIn
440
Met
Asp
Pro
Ser
val
520
Met
val
Pro

APrg

Lys
600

11836_045.228_5L

105
Lys

Ser
val
Leu
Lys
185
AsSp
Pro
Glu
Leu
Ile
265
Glu
Thr
va]l

Pro

Asn
345

g Tyr

Ser
Asn
Lys
Asn
425
His
val
Pro
Pro
Trp
505
Gly
rPhe
Ser
Pro
Thr

585
Gln

Cys
Phe
Phe
Glu
170
Pro
Lys
ser
Asn
Gly
250
Asn
Leu
Ala
ser
Gin
330
val
Pro
Ser
Asn
TYr
410
Cys
Gln
Pro
Leu
Glu
490
AsSn
Arg
Pro
Pro
Ser
570
val

Ser

Gly
Leu
Phe
155
Arg
val
Pro
Ser
Phe
235
val
ASp
AsSn
Lys
val
315
Ala
ASn
Tyr
Arg
LYS
395
Asp
Thr
Leu
Gly
l.aeu
475
Gly
val
Pro
Tyr
Tyr
555
Thr
Gly

val

ITe
Phe
140
Trp
Asp
Asn
Ley
Thr
220
Lys
Gly
Phe
Gly
Gly
300
Glu
Phe
Glu
Gln
GIn
380
Gly
Glu
ASh
Tyr
Tyr
460
Asp
Cys
l.eu
Tyr
Met
540
Sey
Phe
Met

Gly

Page 151

ASp
125
Arg
Phe
=YY
Glu
Tyr
205
Thr
ASp
Leu
Ile
Leu
285
Arg
Tyr
Thr
Arg
Leu
365
His
Lys
Pro
Ala
Ser
445
Tyr
Gln
Asp
Pro
Thr
525
Gln
sSer
Tyr
LysS

Lys
605

110
Ala

Asn
ser
Lys
Pro
190
ASp
Lys
Asn
Met:
Pro
270
Thr
Asp
Pro
Pro
Asp
350
Sar
Phe
ey
va'l
Lys
430
Ash
Pro
Ala
ASn
Pro
510
Pro
Ser
Arg
Ser
Ser

590
Ser

Thr
Met
val
Arg
175
Ala
Gln
Ser
Glu
Asp
255
Gin
Glu
Glu
Thr
Ala
335
Sar
val
Met
val
Met
415
Ser
ASH
Lys
Phe
Asn
495
G1n
Asnh
Ser
Ala
Gln
575
Ser

Ala

Leu
Cys
Ala
160
Glu
Leu
Leu
Asp
Leu
240
ASD
LYS
Glu
Glu
Glu
320
Ala
Met
Ala
Thr
Ser
400
Asp
His
Phe
Met
Tyr
480
Met
Ala
Tyr
Asn
Pro
560
Asn
GliIn

Lys



Ile ser
610

ile

Lys
Lys Asn
625
ser

Ala His

Ser Ash Thr

Glu val Asp

675

<210>
<211>
<21Z2>
<213> sacch

<400> 137

accagtggtc
agtttgcaga
tggtttgact
tgctctggcec
ggatggtitt
atcttcaaaa
cttgggaata
agtgttgaag
ggcctgggat
agtaagaatt
attgttgttt
aatgtggatg
acacttttat
ctaagattgt
cctcgrttata
ggattagaag
tcatatctgt
acagagaagyg
ccaattgcag
gtctaacatt
aadactgacg
aatacagcaa
tgtaacatca
cggattatcg
tgcaacgcca
gceageegea
actccgggac
ggcactacat
taacagtaca
ccatgaaaac
cataatttta
aaggttigtt
atcaaaaata
aattcatcgt
atgrgatttt
gtccacttat
ttggtcattg
taacgataca
aagattaccc
tattaagaat
gaaatacgta
taaaataaag
gaaacaatcg
gcactititt
tatgtaaatc

137
3548
DNA

Pro Leu

Leu Glu

Pro Asp
645
Leu val
660
Thr Asn

Ile
615
Lys

His LYS

Thr Ala

630

Lys Asn Lys

val Gln Ser

Arg Arg ser

11836..045_228_sL

Thr Ser Ala

Pro Ser
635

Ile Ser

650

Glu Gly

Arg
Glu

Glu
665

ASp Lys Asn

aromyces

accatacatg
gctaactcecte
ttctectaacg
aatatgtctc
tcaaaaccgg
gtattaccct
ttcaatgcag
ttattattga
aagttattat
ttctgegtet
tgtcgtacaa
aaacaaaact
tgatgattgt
gttgtccttt
agtgattcgt
acctacaggt
ttttgecageg
aacttgaaag
gaaaagacag
aatgcaatac
ttggatgegt
ccgcaaaatg
tcatcatert
ccatcatccea
gttgaaaacg
gcagatctga
ttggticagt
gttcctgatt
atcatcaacc
attatcacct
atggaatact
caaagaggga
gcgtacggcy
gatatcaagc
ggagtitcca
atgtcaccag
ggcttaatga
cctgatggea
aaagaccgta
gaaagggaaa
tcaccgtcta
gaagacaaga
gaaagatcaa
tcacatcect
aaaaccaatt

680

cerevisiae

aaataccaca
ttgtgggaac
taggaataac
taccagttat
cttcaaaaat
ttgtatttaa
tittccagtic
tggaacccat
gcgaatggeg
atctttctat
tcectttatga
gaatccaatg
cttttecttge
ttcttacgaa
ggggtaacgg
taatgtgaag
tggtatattg
ggctcaatct
agactcacca
agaataatag
tiggtgatga
aacctgtrtt
tgtccacgcece
cgaattctac
aacattcgat
aagatacgtt
tggggaaaat
CCaaaatagt
aattagttag
tctatggagc
ctgattgtgg
ctgtttcgag
tactaaatgg
cttccaatgt
aaaaactaat
agaggataca
tcatcgaget
tattggattt
tctattecaa
ggtcatcgat
aagatgataa
gaattaaaag
cccattgaat
ttctcaaaac
titctaatgta

gtgttttccc
catgatcaaa
aaatgegget
tgctaccgga
acccattaac
gacatcgtct
ccgatcgaga
tactactatt
atgcggttat
taggaataaa
atgaaaatat
atgagaaata
aaaccccaar
atttittrtec
cgatatcata
cgacactaat
gttgttgatc
taacctygcac
gggacaatct
caacctgrrtr
ccaagctata
agttctgtct
atgcattata
teectctacg
atcactacca
gtcgggaact
tggtgctgga
tgccaaaaaa
ggaattatct
ttattataac
ttctttagat
taagaaaact
cttggatcat
tctgattaat
aaattctatc
aggaaacgtt
ggtaactgga
gctgcaacgt
ggaaatgaca
tcatgaatty
atttagacat
agaagccttyg
gcatgcgata
tataticata
acaatatttt

Tyr Gin
620
Ala Gly

Lys
ASD
Met Pro Thr
His
670
ASD

Gly Ala

Leu Pro
685

aatgtacgga
gcctgaattt
gtcttacctg
atagcctett
agctercttt
grctgtggtc
teegtattac
ttctitcttg
gaagaaataa
atatgactat
taagcttgtg
aatgtacaat
gttacaatcg
ctcecertret
ctattattygg
gataagaaaa
atgrttcaac
ccagatgtgg
cgaatagaag
trgcgaagag
tcgaaaccaa
tctctatcac
gatgcgtaca
attcagggat
cctttggagg
tcaaatggta
aattctggaa
accattcctg
atcgtcaaaa
cagcatataa
aaaatactgt
tggttcaacg
ttgtaccgac
agtaaggggce
gctgatacat
tattctratca
gagtttcecee
attgtcaacyg
gattttgtca
ctacatcatg
tggtgtagaa
gaccgtgcca
acattagtta
tatatataga
taaaaataat
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GIn Tyr

Glu Asp
640
Pro Asp
655
Ser Leu

Ala Thr

cgacttogga
tattcaactt
taccattctt
cttgaatagg
tcaaataaaa
tggtatcctt
tgttattatt
tecgratttta
aagggctaaa
atttactatt
gtcttaaaag
cagataataa
cccattagtt
tgatcactgt
cccatctgat
ctgcatcgga
gaaagacttt
gcaataatgg
gceacgtgat
gcataaaaaa
acactgtggt
aatccecegtg
gtaataattt
tgtccaatat
aaagccratc
attatataca
ctgtggtgaa
tggaacagaa
acgrtaagcc
ataatgaaat
ccgtttataa
aattaacaat
aatataagat
agattaagtt
ttgttggaac
aaggggacgt

taggtgggca
agccttcacce

ataggtgttg
atcttataat
aaataaaatc
agttagaaaa
ggaacatatt
ctcrcctgar
catcaaagta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



gcactttatg
tgtgtttcac
aaccaacctt
aaagttactt
ttggcttctt
acagaaaaca
agctceccttt
ttgctgtttc
cgctttatat
catattacgc
aaagaggtaa
catttgtcgt
tgcctttcag
caaaaggaat

gcacgagg

<210> 138
<211> 515
<212> PRT
<213>

<400> 138
Met Phe GliIn
1
iey Asn Leu
Thr
35
ASnN

Thr Glu

Ile
50
Lys

Asn

Ile
65
Ser

LysS

Lys Pro

Leu val Leu

ser Leu Ser
115
Ser Pro
130

Asn

Leu

ser Ile

145

Pro Leu Glu

Leu Ser Gly

Gin Leu Gly
195
His val
210
Glin

Leu

Gluy
225
Ile

Ash

val Lys

Ala Tyr Tyr

Tyr Ser Asp
275
val GIn
290

Thr

Phe

Leu Ile

305
Leu

Tyr Arg

tacagaaaat
catcgttact
cggttectet
tccaccattyg
ttttaccata
tagtgctcat
gtggtggagy
tctctaagog
gcrcgtaccet
gttttttgtt
atgtatattt
caatagtaca
tcaagaatgce
aacgarttat

ttcacgattig
taatttctta
aacgaaaccg
tgggtttett
cttgaatgot
gacttgacaa
gttgaacact
gtottttgtt
tttitcaaaa
aatgttcaat
gaacaattgt
caataggcga
cggaattaac
tgaaaaaact

11836,.045_228_5L

agagaagett
tagricttat
aaggcgatta
ttttcaaatt
tteccagatyg
ggaacgcaat
gccaaaatat
tcctacttgy
gcececategre
ttctgacatg
taaagagaag
tctattttag
agaatttcag
ccacctttct

Arg
His
20

His
Ala
Lys
Asn
Ser
100
Thr
Ser
Ala
Glu
Thr
180
Lys
Pro
Ash
Asn
Asn
260
Cys
Arg

Ser

Gln

Saccharomyces

Lys
5

Pro
Gln
Ile
Leu
Thr
85

Ser
Pro
Ser
Thr
Ser
165
Ser
Ile
Asp
Ser
val
245
Gln
Gly
Gly
Lys

Tyr

cerevisiae

Thr Leu GIn

Asp val Gly

Gin Ser
40

Asn

Gly
GIn Asn
55
Thr Leu
70
val

ASp

val 1le

Leu Ser Gin
Ile
120

Ser

Cys Iie

Thr Asn

135

Pro val Glu

150

Leu Ser Pro

Asn Gly Asn

Gly ala Gly

200

ser Lys Ile

215
Iie

Thr Ile

230
Lys Pro His

His Ile Asn

Ser Leu Asp
280
val ser
295

Ala

Thr

Ile
310
Lys

Tyr

Ile 1le

Arg Arg Asn
10

Asn AsSn

25

Arg

Gly

Ile Glu

Ser Asn Leu

Ala Phe

Gin
90

Pro

Gin

Ser
105
Asp Ala

Thy Pro

Asn Glu

Ala
170
Ile

ala

TYyr
185

Asn Ser Gly

val Ala Lys

Asn GIn Leu

235

Glu Asn Ile

250

Asn Glu Ile

265

Lys Ile Leu

Ser Lys Lys

Gly val Leu

. 315
His Arg Asp

gcgaataata
attctttatt
ataacccacc
cagtcagaga
ccaagtatga
ccatagtctc
tactcattgt
tggcacacaa
aatrtttcac
ttacaattat
ataaaaacct
tacggtaatt
gaaaaacgtt
ggagtagcat

Leu Lys Giy
GIn
30

val

Gin Leu

His
45
L.eu

Gly

Phe
60
ASD

Arg

ASp Gin

Gin Asn Glu

val Thr ser

110

Ser Ash Asn
125

Thr Ile
140

Ser

Gin

Ile ser

Asp Leu Lys

Leu Arg Asp
190
val val
205

Thr

Thr

Lys Tle

220
val

Arg Glu

Ile Thr Phe

Ite Ile Leu
270
val Tyr
285

Trp

Ser

Thy Phe

300

Asn Gly Leu

Ile Lys Pro
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ctagttagcec
tttatgccac
gaagctacgt
aatgcctett
gccaaatcca
tictitttcc
ttttcaccac
tgactgtact
ccgaggacce
aataacgcca
tttaatcttg
aaaagaaagc
tagagaacat
ctcaaattaa

Leu Asn

Glu Lys

Met Ser

Arg Gly

Ala Ile

pro val
g5
Ser Ser

rhe Gly

Gly lLeu

Leu Pro
160
Asp Thr
175
Leu val

Lys Ala:

Pro val

Leu Ser
240
Tyr Gly
255
Met Glu

Lys Arg

Asn Glu

His
320
Asnh

ASp

Ser

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3548



val
Ser
Thr
Gly
385
Glu
Ley
Arg
Lys
Leu
465
Trp

Arg

Leu
LYyS
Tyr
370
Asp
Phe
Leu
Ile
Ash
450
Ile
Cys

Glu

Ile
Lys
355
Met
val
Pro
Gln
Tyr
435
Glu
Met
Arg

Ala

Asn
340
Leu
ser
Trp
ey
Arg
420
ser
Arg
Lys
Lys

Leu
500

325
Ser

Ile
Pro
Ser
Gly
405
Ile
Lys
Glu
Tyr
Ile

485
Asp

Lys
Asn
Glu
Leu
390
Gly
val
Glu
Arg
va'l
470
Lys

Arg

Gly
Ser
Arg
375
Gly
His
ASn
Met
ser
455
Ser
Ser

Ala

Gln
Ile
360
Ile
[.eu
ASN
Glu
Thr
440
sSer
Pro
Lys

Lys

11836..045,228._5L

Ile
345
Ala
Gln
MetT
Asp
Pro
425
AsSp
Ile
Ser
Ile

Leu
505

330
Lys

Asp
Gly
Ile
Thr
410
Ser
Phe
His
LyS
Lys

490
Glu

Ley
Thr
Asn
Ile
385
Pro
Pro
val
Glu
Asp
475
Glu

Lys

Cys
Phe
val
380
Glu
Asp
Arg
Asn
Leu
460
ASp
Asp

Lys

ASp
val
365
Tyr
Ley
Gly
Leu
Arg
445
Leu
LYS
Lys

Gln

Phe
350
Gly
Ser
val
ITe
Pro
430
Cys
His
Phe
Arg

ser
510

335
Gly

Thr
Ile
Thr
Leuy
415
Lys
Cys
His
Arg
Ile

495
Glu

val
Ser
Lys
Gly
400
ASp
ASp
Ite
ASD
His
480
Lys

Arg

His
515

Sar Thr

<210> 139
<2311> 4154
<212> DNA

<213> Saccharomyces cerevisiae

<400> 139

taaaacatce
ctagetrtatc
cgtgtgatat
ggaagtaaaa
gccreggtaa
tataaaactt
cactaaacca
aaatggaaac
atgaaatata
actgttcatg
ttctcaataa
ggggctrtgceyg
tctttggatt
tattattatt
atgeettteg
tggctttaaa
taaagctagt
agagggcact
atttctggag
cacagaagaa
aataggagac
tgaacaggtg
gctatcgatg
tggttccget
gctaatcaga
aatggttcaa
atatgacgtg
aatttttgtt
atatctaaga
acagaacaag

ttcataaaaa
gtcatttgag
cgggagtgca
tagggcaatc
ccggatcatg
gtatcagagg
tttgaaattc
acrtrtctgeg
actgagcaag
gtgcctttta
accaccggea
taactgttca
ctegeccaat
atitattatta
ttatcagget
cagtagaaaa
atgataagat
gacttactaa
gaaataggat
gaaattaagt
agactcaaaa
aatagattga
aattcagaat
aagaaagtta
agattgccac
gattatgatg
gaattagtca
tccaaagacce
acgttgagty
gggatttcgc

caaccaatat
aatcecteta
aggtcgaaac
actacaaaaa
ttaagatitt
tatctgcgat
aaaaagcacc
cagctttata
tcctatatac
gagacttctt
gtatcctcaa
aaatccatga
tittgctcca
ttactaactyg
agcattaaaa
tattcatatt
caccggtaga
ttggtgacga
gcactcaata
atctcgacaa
ttttaaggaa
agaacctgat
tgattcctyga
atgtaaatgy
atgaattatt
tgrtttgtctt
ctatttgcca
aaacaccaag
cattgageeca
ataacaatgc

gaaaacattc
gacctttatt
cgatgtgete
ctaccaagta
taaccacggt
ctaaaaagat
taaggcaaaa
caagttagcec
aatactatta
catcacttag
ctggaaatct
tTttagtttt
crtecttttat
ccattatagt
gccttttaag
tacacacatg
cgaaatatac
aaagaccaac
cctggatage
ggatattctc
gtcaaaatcg
ggaaaaagta
aaagcactgrt
ttgctttaat
agccacaaac
agattatacc
cgcaaatgat
tgataaagcet

ggttgggcca
tgaagggaaa

gtgatagcct
ttagaaccat
ttcaactett
taataggtac
gctggtctec
taattittga
tataaatcta
Ttctagctta
atgatcttct
ctgaggccig
tgcactggac
ccctececct
attttgggtg
ttctttatge
gtgtaaagct
cataaagaga
atggaacaga
gatttacctt
tttattcagt
attgctttgg
ttccagagag
agcrcictat
gttatattta
gcagattcta
tccaatggag
aagaacgtac
cgtgttgaga
atatccacat
tcctcgtcaa
ctccggatcg
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atatttacaa
agattatcaa
ggcgeetgta
ctttgataca
gataattaag
aaaagatcaa
aatatacgta
tgaaatagaa
tgtccatgag
tggccacceg
cttacgcaat
tttaaagtaa
cgrrctttac
tgtcctcacc
ticgeogega
gaccacttaa
cacaaacagc
ttgtgcagtt
gcaaccttgt
gtgtaaacaa
ataaacggat
ccactgetac
tcttaaacga
ttaagaaaag
dagtaactaa
tgcatttget
aaaataggcet
ccaaaaaact
atttgrrgge
acaacacaga

60
120
186
240
300
360
420
480
540
600
660
720
780
840
Q00
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



aaaggacaga
tttggccgga
atttcgcecat
taatatcggt
attagatcag
taaaaggeca
tggtgaagaa
gaagattgcc
gagtgtttac
gataaaaaat
gaataatgag
aaaaaccaat
attgaaggag
aaatttaaat
ttacggacca
tgcgtatttg
tgatatcaaa
gaataaaaaa
ggtggtcaaa
cattgaaatg
caaaataggc
tttcttaaga
gcagcatcca
atggcactaa
gacatttatt
taatcataaa
acccctggaa
agcacgaaga
aacctgeict
attcacatga
atattgaaat
gaagcgtaaa
fccttagtge
tcattcatgt
cattgeatgg
tcatttectt
ggcaattrttg
aaaataatgt
tcatctaatc
tgaaggaaat

140
717
PRT

<210>
<213i>
<212>
<213> Sacch

<400> 140
Met Glu Gin
1

Glu Lys Thr
Thr

35
Glu

Gly Cys
Glu
50
Asn

Glu

val
65
Phe

Lys

Gln Arg

Met Glu

LYS

Ile
115

Glu Leu

attagacaga
tattttcctc
tcagcaaggc
gacatactat
acaagattaa
gaagataatg
gaagatcacyg
acgcccaaga
ttgggcatga
aataacatig
caggaggaac
caaaatrattc
ttacatcatyg
atttttctty
tttgaggaat
cataagaaga
ggtrtgcgtaa
caaaataaga
cagagcgcta
tttaccggta
acaaacacga
aaggcatttg
tggctagatg
agtgctctgyg
gaatatatct
tcacaattgt
taaaatcaag
aacaggectt
aggaaaagga
ataatctgtt
atttgaaaaa
ctgttttatt
cattitttag
ccttggacaa
ccatttecey
ctaggtagca
caatattcat
ctaaaacttc
tatcgataaa
ccaa

aromyces

Thr Gin

5
AsH
20
Gln

Asp
TYr

Ile Lys

Ile Gly

ASp Lys
85
val ser
100

Pro Glu

Thr
Leu
Leu
TYr
Asp

70
Arg

tttttaatca
atacagacat
taagcattgc
tgaaacactc
gcagtaaact
atgccatatc
atttctttgg
attggttaaa
atgcccacac
gtgtttccac
aacaagagaa
acagaaagat
agaacattgt
aatacgttcc
cactgattac
acattattca
aaattactga
gagcttcttt
ctactgctaa
agcatecttt
ccececgagat
agttggatta
cgcacataat
ccgattritt
gctattiacc
gaaaaaaaga
taagataatt
tctttgegay
ggtagataga
accaattttt
tgcttgteet
gaagttagic
catcatatta
gattgaatct
gatttgagga
titgtaaata
critccagaa
gggaaaticg
cttcaaggat

cerevisiae

Ata Glu

Pro Phe

Ser
40
Asp

ASD

Leu
55
Arg Leu

ITe Glu

Leu ser

His Cys

120

11836045,

gaggcctcct
gaagcggttg
tcaaagaaga
aaacgctgtt
tgacacaact
taaccagtta
ggaggacagt
aggtgcttge
tggtgaacta
agacaacaat
aatagaagat
ggttgatgct
tacttattat
tgggggttcg
taatttcact
cagagatatc
ttrtggtatt
gcaaggttec
agcggatata
cccagattet
accttectgy
tcaatacagg
ttgaaaaadg
atcaaataat
ggtttttttt
ccaaactaga
ctgataaaaa
gtgatatcaa
caaaagcaag
ctcataagat
tatggggacc
ctgataattt
Ttgaatittt
acatcaacaa
tcttcactaa
caacttttca
ctatcattat
ataaaaactt
TCtcgagetg

Thr
10
GlIn

Gly ASp

val Leu

Phe Ile Gln

LYS Asp Ile

ITe Leu
75

Asn

Lys

val
90
Ala

GIn
Thr Thr
105
val

Ile phe

228 5L

agcgaattta
caaaagacga
cctttaagtyg
gatatggcec
aaaattccga
gaactattaa
gacattgttt
attggatcag
atggcagtaa
aaacaagcca
gttggggcgyg
ttacagcatg
ggtgcttctc
gtttccteca
aggcaaatac
aagggtgcaa
tcaaaaaaat
gtattctgga
tggtctacag
tctcaaatgce
gctacgtceag
cctagtgecc
gctacttatt
acatatatat
tttcaattac
tgacggtatt
aatccgactg
accattgata
gaaataatcce
aaagccatct
acaattcgcec
ctctaccgtt
cacttitctct
ttgaacagga
ttaaaaacca
acaaattctt
gttccattac
tcaaattagc
caaaacttit

Leu Leu

Phe Leu

Cys Asn

Leu Ite
60
Arg Lys

Arg Leu

Leit Ser

Ile Leu

125

Page 155

ttictaccaa
tgagagagtc
cagaatcaaa
tgttacaagg
agcttygccca
gtgtagagtc
cattaccgac
geagttttgg
agcaagtgga
attctgatga
taagtcatcc
aaatgaattt
aagaaggcgg
tgctgaataa
tgattgyggt
atattttgat
tatcaccttt
tgtcaccaga
gatgtgtigt
aagcgatctt
aaggaaagaa
ttgaattget
aattctiitt
catatttagt
gctgatrtaag
tgattctcat
cacagatgga
tcttctcaat
atagagtttc
atcaaaaatg
tgtacctcta
ttcgettict
aaatgattta
aggaatattg
atgtagecccece
taatctctta
atctgaccat
aaatttagaa
acgecretgt

Gly
15
Glu

ASD
Ile
val Thr
lLeu Gly
ser

80
Leu

Lys

Asn
95
Asn Ser

Asp Gly

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
33060
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4154



Ser
Lvs
145
Ser
lLeu
val
Phe
Lys
225
ser
Ala
Gin
Ala
Arg
305
Pro
Ser
Leu
Arg
val
385
Asp
Lys
Met
Lys
Ser
465
va'l
Met
His
L.eu
Leu
545
Arg
His
val
Lys

ser

Ala
130
Lys
Asn
Asp
Thr
val
216
Lys
ser
Glu
Ile
Gly
290
Glu
Leu
Asn
Ser
Pro
370
Glu
Ile
Gly
Asn
Asn
450
Asp
Gly
val
Glu
Asn
530
Asn
Gln
Arg
Lys
Lys

610
Pro

Lys
Arg
Gly
Tyr
Tle
195
Ser
Leu
Ser
Gly
Phe
275
Tyr
Ser
Ser
Ala
Ser
355
Glu
Sar
val
Ala
Ala
435
Asn
Glu
Ala
Asp
Asn
515
iie
AsN
Ile
AsSp
Ile
595
Gin

Glu

Lys
Ley
Glu
Thr
180
Cys
Lys
Tyr
Asn
Lys
260
Asn
rhe
Phe
Ala
val
340
LYS

Asp

val
ile
val
165
Lys
His
Asp
Leu
Leu
245
Leu
GlIn
Pro
Arg
Glu
325
ASD
Leu
Asn
Glu
Leu
405
Ile
Thr
Iie
Asn
Ser
485
ey
val
L.ey
Gly
Ile
565
Lys
AsSp
Lys

val

Asn
Arg
150
Thr
Asn
Ala
Gln
Arg
230
Leu
Arg
Arg
His
His
310
Ser
Met
Asp
ASp
Glu
390
Pro
Gly
Gly
Gly
GHu
470
His
Gin
Thr
Glu
Pro
550
Gly
Gly
Phe
Arg

Lys

val
135
Arg
Lys
val
Asn
Thr
215
Thr
Ala
Ile
Pro
Thr
295
Ser
Asn
Ala
Thr
Ala
375
Glu
Thr
ser
Glu
val
455
GlIn
Pro
His
Tyr
Tyr
535
Phe
val
Ala
Gly
Ala

615
GIn

Asn
Leu
Met
Leu
ASD
200
Pro
ey
Gln
ASp
Pro
280
Asp
Ala
Asn
Leu
Thr
360
1le
Asp
Lys
Gly
L.eu
440
Ser
Glu
Lys
Glu
TYr
520
val
Glu
Ala
Asn
Ile
600

Ser

Ser

11836_045_228_SL

Gly
Pro
val
His
i85
Arg
Saer
Ser
Ash
Asn
265
Ser
Met
Arg
Ile
Leu
345
LYysS
Ser
His
Ile
Ser
425
Met
Thr
Glu
Thr
Met
505
Gly
Pro
Glu
Tyr
Ile
585
ser

Leu

Ala

Cys
His
Glin
170
=13
val
Asp
Ala
Lys
250
Thr
Glu
LYS
Leu
Gly
330
GIn
Iie
Asn
Asp
Ala
410
Phe
Ala
Asp
GIn
Asn
490
Asn
Ala
Gly
ser
Leu
570
Leu
LyS
Gin

Thr

Phe
Glu
155
ASp
Leu
Glu
Lys
Leu
235
Gly
Glu
Phe
Arg
Ser
315
Asp
Gly
Pro
Gln
Phe
395
Thr
Gly
val
Asn
Gln
475
Gln
Leu
Ser
Gly
Leu
555
His
Ile
LYys
Gly

Thr

Asn
140
Leu
Tyr
Tyr
Lys
Ala
220
Ser
Ile
Lys
Ile
l.ey
300
Ile
Ile
Leu
LysS
tey
380
Phe
Pro
Ser
Lys
ASh
460
Glu
Asn
Leuy
Gin
ser
540
Tle
Lys
ASD
Leu
Ser

620
Ala
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Ala
Leu
ASD
Asp
Asn
205
Ile
Gln
Ser
Asp
Ser
285
Gln
Ala
ieu
Asp
Leu
365
Glu
Gly
Lys
val
GIn
445
Lys
Lys
Ile
Lys
Glu
525
val
Thr
Lys
Ile
Ser
605
val

LysS

Asp
Ala
val
val
190
Arg
Ser
val
His
Arg
270
Thr
LYS
Gin
Leu
Gln
350
Ala
Leu
Glu
Ash
Tyr
430
val
Gin
Ile
His
Glu
510
Gly
Ser
Asn
Asn
Lys
590
Pro
Phe

Ala

Ser
Thr
Phe
175
Glu
Leu
Thr
Gly
Asn
255
Ile
AsSn
Thr
Arg
LYyS
335
Thr
His
Leu
ASp
Trp
415
Leu
Glu
Ala
Glu
Al

495
Leu
Gly
Ser
rhe
Ile
575
Gly
Leu
Trp

Asp

ASN
160
val
Leu
Ile
Ser
Pro
240
AsSnh
Arg
Leu
Met
Arg
320
His
Arg
LYS
Ser
Ser
400
Leuy
Gly
Ile

Ash

Asp
480

g Lys

Asn
Met
Thr
560
Ile
cys
Asn
Met

Ile



625

Trp Ser Thr

Phe Pro Asp

Thr Thr Pro
675
Arg Lys
690

Leu

Leu

Glu
705

Leu

<210> 141
<211 11077
<212> DNA

630

Gly Cys
645
Phe Ser
660
Glu Ile

Ala phe

GIn His

val
Gln
Pro
Glu

Pro

val 1le

Met Glin

Ser Trp
680
Leu Asp
695

Trp Leu

710

<213> Artificial Sequence

<220>

11836..045_228_5SL

635

Glu Met Phe

650

Ala Ile
665

ala Thr

Phe
ser
Tyr Gin Tyr

His
715

Asp Ala

Thr

Lys Ite

Glu Gly
685
Arg Pro
700

Ile e

<223> Phase I disruption construct nucleotide sequence

<400> 141

gacggcacgd
aagcaactga

tagtggggcc
ctaaaggtat
tttaaatggc
tgcaatataa
gcactcicge
actttiTttt
agcgtataca
ccagggggagy
aaatgtaaat
aattgagagt
tcttttattt
atcatttcaa
tttrttcatac
ctagtagtat
ccactategg
atttgtgtac
gcccaagetg
atgcggagea
aagtagcgceg
acctecgtatt
ccattgtccg
gggcagtect
gtgtcgteca
tcacgecaty
tggctaagat
ggcagtrcgy
taggtcaggc
gatgcaaagt
cgcaggacat
gagagctgea
gtcgeggtga
taatgtaact
catataaacc
aaaacagatt
aaaaagggaa
gcgttggaaa
tcaccgtata
agtgttcatt
gtatagttgt

ccacgcgrtt
cccaatattg
ttcttccaat
taacttctte
gcaagttitc
tagtttaatt
ccgaacgacc
ttgaacciga
atctcgatag
ccgageteoct
acagtgagaa
tctatetatt
ttttttaatg
tgaataaaag
ttcraaagcet
caagttaaac
cgagtacttc
gececcgacagt
catcatcgaa
tatacgcccy
tctgetgete
gggaatccee
tcaggacatt
cggcccaaag
tcacagtttg
tagigtatty
cggecgeage
Tttcaggcag
tctcgctgaa
gccgataaac
atccacgccc
tcaggtcgga
gttcaggcett
caaaataaga
agtactaatc
gaatagaaaa
ctctcagaaa
gaaaaatttt
aaccctgtat
gttattgcga
ctgtccaaca

aaaccgcecca
actgccactg
gctaatccgg
actataagaa
cgctttgtaa
ctaatattaa
tcaaaatgtc
atatatatac
ttggtttcce
cgagaagtta
caaaacaaaa
agaaaatgca
tttgatattc
aagcttctta
tcaattataa
ctaticcttt
tacacagcca
cccggetceg
attgecgtea
gagcocgogyc
catacaagcc
gaacatcgec
gttggagccg
catcagctca
ccagtgatac
accgattect
gatcgcatcc
gtcttgcaac
tteccccaatg
ataacgarct
tcctacatcg
gacgctgtcg
trtcattttrt
ttaaacaaac
cataataata
attttttega
atcaccaaat
TCLLTLtitt
aaacgctact
gagagcggga
ctttgatgaa

gatggaatcc
gacctgaaga
tcactgcecac
aatcacacga
tatatattta
taatatccta
tgctacattc
atcacatgtc
gtrctrtcca
agattatatg
aaaaacgaac
aactccaact
gagtcttttt
ttttggtige
ccaaaaattt
gcecteggac
tTcggtccaga
gatcggacga
accaagcetct
gatcctgcaa
aaccacggcc
tcgetccagt
aaatccgegt
tcgagagect
acatggggat
tgcggtccga
atggcctccg
gtgacaccct
tcaagcactt
ttgtagaaac
aagctgaaag
aacttttcga
aatgttactt
taaaataaaa
atacacaaaa
tctectttta
caatttaatt
tttagaaatg
ctgttcacct
gaaaagaacc
cttgtaggac
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cttccataga
catgcaacaa
tgcrgctacg
gcgceeggac
taccccttic
tattttctic
ataataacca
actgctggtce
ctececegtege
aataactaaa
agagaaacta
aaatgggaaa
crittgttag
aaagaatgaa
tataaatgaa
gagrgctggg
cggeegeget
ttgcgtcgea
gatagagttg
gctcecggatg
tccagaagaa
caatgaccgc
gcacgaggty
gcgcgacgga
cagcaatcge
atgggccgaa
cgaccggeig
gtgcacggcg
ccygaatcgg
catcggegea
cacgagattc
fcagaaactt
ctcttgeagt
agaagttata
aaactatcaa
tattcaaaat
agatttttct
agaaatrttt
gtgtaggcta
gatacaagag
gatgatgtgt
57

Gly Lys His
Gly Thr
670

Lys Asn

Ser Ala

640
Pro
635

Asn

Phe

Leu

gagaaggagc
agtgcaagca
gaaaaccaac
gatgtctctg
ttctctecce
atttaccggc
aaagctcata
cttgeegacc
tcacacgegy
tactaaatag
aatccacatt
acagataacc
gtttatattc
aaaaaaggat
gagaaaaaat
gcgtoggtit
tctgcgggceg
tcgaccetge
gtcaagacca
cctocogetceg
gatgrtggcg
tgttatgecgyg
ccggactteg
cgcactgacyg
gcatatgaaa
ccegetegtce
cagaacagcg
ggagatgcaa
gagcgcggec
gctatttacc
ttcgeectee
ctcgacagac
tagggaacta
cagaaaaacc
ataaaaccag
tcgatatatyg
tttccttcta
gccgtaggaa
tgattgaccc
atccatgcty
attactagtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
1140
3200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



tcgacgetcg
tatatatgca
ttttacgtaa
ctaagtitag
gtccaaattg
aaccaaatgg
gygcaactatt
tacacctaat
acctacttcyg
caatgttata
aacagctgtc
agatccaacc
cacttttctg
ttcgatccag
aacctecata
cttagaaatc
taaatctect
aaaagertrt
agatCcetttc
aacagttgtt
caaacaaccc
gcctataaca
tacgeggtey
tgccaaaatt
trtctccaaa
cttcaattgt
tttcttatec
tgatgagctc
attggttaaa
ttcagtcttc
ttttttggat
atatccatat
ctaaaaaaac
aagtacggat
gegtcctgat
ccgaacaata
taacctggee
gcgattagtt
ctattaacag
tttcggttty
atacctctat
tatcgactgce
tggaattggy
ccaaggattt
cggccagaca
acaaggtctyg
gtaatgctga
tgccageage
gagatgggtt
cccgtgattg
aatctcaaaa
agggatttag
acgttgaaaa
ccgctaacgce
ttttgaagga
atcaaccage
ctggcatcga
tcggtttggt
gtgctgttge
tatccatcett
gtggtgcttc
ctrettcata
ttttatttge

tccaacgecy
cgaacttgta
cacatggtagc
gatttaatgc
ttaggtttty
ccggctgcta
cttgctaatt
aagtccaaca
atggatggea
cagttggaac
actaaattag
aaartcttayg
acaacatcac
ttgatggcag
tcticccage
atattcatac
gctagacaag
ttaattgegt
aaagttggga
gcaccaccgce
tctgtagttg
ccaacgggea
tagtcataat
gaaagagcect
gcgtacaaaqg
tttgtatttc
aagctttcaa
gattgcgcag
actggtgtag
accaattgat
ggacgcaaag
ctaatcttac
ctrctctttyg
tagaagccgce
cttcaccggr
aagattctac
ccacaaacct
ttttagectt
atatataaat
tattacttct
acttaacctyg
cagaacccca
tgctgrtgct
tgacgaaatt
agttgctttyg
tgcateccget
tgttgtegta
ccgtgogggt
gaacgatgcg
ggatattact
atctcaaaag
aggtaagcect
attgagatct
ttectecaate
aaagaatttg
tgattttaca
agacatcaat
gaacactaag
tctaggtcac
acagcaagaa
ctctatigte
aaatacataa
gattcatcgt

gcggacctag
atatggaaga
tgrtgtgctt
aggtgacgga
ttggttcagce
gggcagcaca
gacgtgcgtt
tggcaccttg
tggatacgga
tttcgacatt
ctgecatgtgc
caatgttcaa
caggaatagt
ctggtttttt
catactctte
ccattgcgtc
tttgaatatg
tttgtcecte
aacggactac
cagcattgat
ccattggtat
aaggcatgta
ttttatatgg
tcctacgtac
gtaacttacc
cactacttaa
tatcgcggga
atgataaact
aagcctittg
ctgcagccat
aagtttaata
ttatatgttyg
gaactttcag
cgagcgggeg
cgcgttectg
aatactagct
tcaaatcaac
atttctygggg
gcaaaagctyg
tattcaaatyg
caggccgcga
attggttcat
ttaaaaggcg
atttttggta
gctgeeggtt
atgaaggcaa
gctggtggtt
gccaaatttyg
tacgatggtc
agagaacaac
gaaggtaaat
gatactcaag
gcaaggactg
aacgatggty
aagecctttygy
tgggcrccat
tctgttgatt
attttgaagc
ccattgggtt
ggaggtaaga
attgaaaaga
atatataaat
ttttcaggta

11836_045_

ttatgacaat
aattatgacg
ctttttcaag
ccecatcrtic
aggrttcctg
taaggataat
ggtaccagga
tggttctaga
aattctcaaa
ttgtgcagga
gttaaatcca
ctcaaccaat
agcttctgcg
gtcggtacag
taccatttgc
accagtagtt
ttgcagacgt
ttctgagtet
tgggcctcett
tgccttacag
atgataagat
acctataaca
taaacgatca
cgcaaccgcet
gtgaataacc
taatgcttct
atcatcttcc
tttgactrtc
tacaggagca
atcccegegt
atcatattac
tggaaatgta
taatacgctt
acageccectee
aaacgcagat
tttatgogtta
gaatcaaatt
taattaatca
cataaccact
tcataaaagt
gcgcecgatat
tccagggtc
ccttggctaa
acgtrtctttc
tgagtaatca
tcattttggg
gtgaatctat
gccaaactgt
tagccatrggg
aagacaattt
tcgacaatga
tcacgaagga
ttttccaaaa
ctgcageegt
ctattatcaa
ctertgeagt
actttgaatt
tagacccatc
gttctggtgc
teggtgttac
tatgattacg
ggctttatgt
ctcaaacgcet

228_5L

tacaacaaca
tacaaactat
agaataccaa
aaacgattta
ttgtgggtca
tcacctgcca
gcggtrageat
acagtaccac
tcaccgtcca
tcttgtecta
ccaacagacc
gcggaaacat
acgacactct
tagttaccag
tttaatgagt
gttctaaatc
gcaaatcttyg
aaccatatct
gtcataccat
ccacgceatgy
gtaccatcga
tittcacaac
gatgctaata
ctcgtagtat
aaggcagcga
aattctteta
tcactagatg
gatccagaaa
gtaaaagact
gcriggcecgy
atggcaatac
aagagcccca
aactgctcat
gacggaagac
gtgcctecgeg
tgaagaggaa
aacaaccata
gcgaagcgat
ttaactaata
atcaacaaaa
gtctcagaac
tctatcctec
ggttccagaa
tgecaatttg
tatcgttgca
tgctcaatcc
gactaacgca
tcttgttgat
tgtacacgca
tgccatcgaa
aattgtacct
cgaggaacct
agaaaacggt
catcttggtt
aggttggggt
tccaaagycet
caatgaagcc
taaggttaat
tagagtggtt
cgceatttgt
ttctgcgatt
ataacaggca
gaggtgtgec
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gaattctttc
aaagtaaata
tgacgtatga
tatcagtggce
tatgactttyg
agacggcaca
gtgggectct
caccgatggt
cttctttcat
atgccaagaa
cagccattge
cactttttaa
taccacgacc
aaacggagac
attcgacacc
tcatgaagag
atgtagagtt
tacaggcacc
ccttagttaa
cagaagctac
taaccaaggyg
aagcgccaaa
caggagcttc
cacctaattt
cctetttgtt
daggacgtat
atgaaggtcc
tgactgtittt
tcttygtgac
ccgrtacttt
caccatatac
ttatcttage
tgctatattg
tctcctecgt
cecgeactget
aaattggcag
ggataataat
gatttttgat
ctttcaacat
aattgttaat
gtttacattg
aagacagcag
ttggatgcat
ggccaagctc
agcacagtta
atcaaatgtg
ccatactaca
ggtgtcgaaa
gaaaagtgtg
tcctaccaaa
gttaccatta
gctagattac
actgttactg
tccgaaaaag
gaggccgetc
ttgaaacatg
tEetteggtty
gratatggtyg
grtacactgc
aatggrggrg
ttctcatgat
taatttaaag
ttitgactta

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4680
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240



cttitecgece
tttgtggtat
tgcctaacgc
aaagaaaaaa
aaaaaaatat
aaaaactact
atgaaggggg
tcttctaaat
ggaaccttga
ttcgtaatec
cttgataata
ggaaccgtaa
taatagagat
aacaatcaaa
tttttcaatg
aacttetyggy
ttttgtgacc
gttcaaagca
ataactcitg
gacgtaagga
agaagctctt
accggcacca
tacaatggcey
cgegttggta
accaaacaat
accgacttct
caaaacagtt
ttggeccaga
ttggrtgaca
tctggttttt
gtgtaattgt
agtagagagt
atttrttgtt
aagtattagt
atcatcgett
tcctatggtt
tttttcctct
cggcgcgagg
agagtcttcc
gcaatgagca
taatggggct
gtggtattgc
aggcgcgeca
agaagtcttt
tcatttetgg
catcatctag
ctttagaaga
aggtcgctge
gtgatactac
ctgtattagc
cttgttgtga
ttatcgatgg
ctgceatgeg
aggatggtat
gtaagatatg
catcaagatt
tgagatttag
aatactcatt
tttctggtaa
gtaagagtgt
gtgatgtttc
ctgggtctgt
cattaggaca

ttggcaagcet
taactcgttt
gatcgecgac
gttgagatta
atatatatat
Ctattaaatg
ttcagcaaga
ttgtcatcga
ggtttgaagt
tttggagttt
tgttggacgt
gaaaataaac
gcaaaggcgg
gattgggcaa
ttcttatcgg
aacaattgag
aatttacaqgqg
tccgaaccag
taaacttgat
tattcgotgyg
acagagtcaa
ccggttggtce
tctctaccat
cecaccgtaac
tgcatcaaga
aatctaccaa
agggacatcy
ccaattgtot
cattgagttg
tgttcagcgg
tgttgetttt
ttcataaggce
gatactttta
taaagtggtt
cgctgattaa
gttaatttga
tcataaccat
cacatctgeg
gtcggagyge
gttaagcgta
ctttacattt
catgtaatat
cggtcgtgeyg
tactgctect
atcgaaagtc
tgaggaagat
attagaagca
cttggttatt
gagagcggrt
atctgatcgt
aaatgttata
tacatcttat
tggctgtaag
gacaagaggc
gttagactca
tgcacgictyg
aacaactact
aaagcaaatyg
ctactgtace
cgtcgeagaa
cgcattggtt
tggtggattt
agatcctgea

ggccgggtya
gactgctcta
gcecgecgata
gatttattgt
cattgttatt
agagctaaaa
tgcaatcgat
tgttggtcaa
tcttcttcaa
cggtgattct
caccaacaat
caacacgctrt
cataaacaga
ctctctcttt
ttaaagattc
gattggetet
ttggaacatg
cgggatcget
caagagcctt
tgaaatctgg
atacaattgg
ttgcggcacc
ceccatgegtt
aggcattaag
cagacttgac
Trtrgtrggt
agtagatatc
atttaccttg
ggatgtaaat
tcttttgttt
gcggectaag
ggccgetgge
tgacatttga
atgcagcttt
ttaccccaga
ttcgttgatt
aaaagciagt
tttcaggaac
tgtcgecege
ttactgaaag
ccacaacata
gattattaaa
gatatggcty
gtacaaaagg
aaaagtttat
gattccegeg
ttattaagta
cacggtaagt
gcggtacgta
ttaccatata
ggttacatgc
catataccaa
gcaatcaatg
ccagtagtec
gaagagggac
caacatatic
ggtgacgcaa
gtagaagagt
gacaaaaaac
gctactattce
gagttgaaca
aacgcacatg
caaaatgtcyg
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tacttgcaca
caattgtagg
tgagaaaaaa
gttataaata
aaataaagag
aaagcaggct
gggggaagat
gtagtaaaca
atgggcattt
cttggctaat
tttgcaagaa
gcctigtaag
tgcggtgtac
gtggaatggc
gtcataatcy
gaaatcgtta
gaaaacgtty
aaccaaccct
gacgtaacaa
cttgtaaaaa
agcatcagga
cttatcgtag
agattcaatc
cgtgtcaata
agacttggac
gtcgatgttyg
ttctctgtca
agaaacgcca
ttggatacct
ttrtagttca
tcttecttta
gagggagata
ataagaagta
tgcatttata
aataaggcta
tgaaggtttg
attgtagaat
gcgaccggty
tcggeggett
ttccaaagag
taagtaagat
cttctttgeg
cagatcaatt
cttctacacc
catctgegea
atattgaaag
gtggaaatac
tacctrigta
ggaaggcrct
aaaattatga
ctttgccegt
tggcaactac
ctggeggtog
gtttcccaac
aaaacgcaat
aaactigict
tgggtatgaa
atggctggga
cagetgeeat
ctggtgatgt
ttgctaagaa
cagctaattt
aaagttccaa

228_5St
agttccacta
atgttaatca
aatcggttgg
tagatataca
ttttcctagt
gccaaaaaaa
tattttttaa-
ccactttgea
tcteteaatt
ttgttagtaa
tatagagatg
tcgtcagatc
atgttaccty
ttagcaacat
cgagtagcta
tatagtaatc
tagtcgaaat
ttagaaatag
gttaatgaaz
tcgtaggegrt
ccgatccaca
atggcaatat
cagttcaaag
ccttegacgt
ttgtcaatca
taactcttga
ttgacaaaag
tcaaattict
ttaataccga
gtcatttaca
ataccacacc
agtatagagy
atacaaaccg
tatctgttaa
aaaaactaat
tggggccagg
ctttattgtt
aagaccagga
ctaatccgta
aaggrtrttt
tagatatgga
tccatccaaa
ggtgaagact
agttttaacc
atcgagetca
cttggataag
aaaacaattyg
cgetrtggag
ticaattttyg
ctacgaccge
tggtgttata
agagggttgt
tgcaacaact
tttgaaaaga
taaaaaagct
agcaggagat
tatgatttct
agatatggag
caactggatc
tgtcagazaa
tttggttgga
agtgacagct
ctgtataaca
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attactgaca
atgtcrtgoc
gcttaacttt
attctrtata
atatagatta
taaagcattt
catcgiaaga
aatgctcaat
cgatggceagce
tatctaattc
cagctaaacc
caacatagtt
tgrttgttgg
taacaaaagt
attcggcgtc
taccgtatga
atttcaaaac
ccticttgga
aatgaccatc
gttccatgta
tagcaacagt
caccgcaaac
agttgaacaa
cagtgttttc
gagtttcagt
tcaacttaga
acatgrtggrt
ctagctcaga
cattttgagg
agrrtgratt
aacaaagttt
tatattaaca
aaaatgttga
tagatcaaaa
cgcattatta
ttactgccaa
cggagcagtg
¢gcacgygagg
cttcaatata
taggctaaga
tatgtatatg
agaaaaagtaa
gaagtcacca
aataaaacag
tcaggacctt
aaaatacgtc
aagaacaaag
aaaaaattag
gcagaagctc
gtatttggcy
ggcccecttgy
ttggtagctt
gtittaacta
tctggtgect
tttaactcta
ttactcttca
aagggtgtcg
gttgtctccg
gaaggtcgig
gtgttaaaaa
tctygcaatgy
gttttctigy
ttgatgaaayg

6300

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
2660
9720
9780
9840
9900
9960
10020



aagtggacgg
gtggtggtac
cacatgctac
tcttggcagg
atatgaccca
atataaatcyg
tcattggtat
tttatagttt
ttctgttgtt
cctgtgetty
gtaaaacaac
cetttttegt
tcettagtag
tgtcaaaact
tgatcttcat
aaggctgect
caattacaat
ggtagcatgc

142
9664
DNA

<210>
<Z211l>
<212>
<213>

<220>
<223>

<400> 142

gacggcacgyg
attggttgtt
aactgtggga
trtttttect
gactggaaat
aaattgggag
agcgttcatg
ctattgtttt
tacatttcag
ccaggggoag
ggacagacaa
aataacaatyg
agggtttata
tttttettte
tgagagttcc
ctattcaatc
agtactggtt
attttgagtt
ttgacgacac
cactggatgg
Tcaccctgeg
cggacgacga
acggggacga
ggctgaccgt
cgttgatggg
aggtcaccaa
gcggectgga
tgagcatgce
aaatttitygg
gcaaccaaaa
aaaaagactc
agttggagtt
gttcgtitttt

tgatttgaga
tgttctagaa
cgcteectggt
tgaattatcce
caacaggaaa
tttgaaagat
tctcttgaaa
gtacgtcata
grtaattgtca
gcccccagtg
catatcattt
gcatgcgggt
aaaagtgaga
ttgcagecage
acccgtgctce
tCaaaaactg
aagcatgttt
ggtgtttaaa

ccacgcgttt
tggccgageg
atactcaggt
caacataacqg
ttittgttaa
aaaaaggaaa
actaaatgct
ttccaatagg
caatatatat
cctegacact
ctataccage
aacactgggt
cggtgattcc
caacgctaga
ctttticata
tgttttctgg
tatatgggtt
acattatagt
gacttaccgg
gtcetrcacc
ggaggtgccyg
atcggacgcc
cggcgacctg
cgaggacatc
gcetcgegacg
cgtcaacgca
caccgeecty
ctgcccctga
ttataattga
taagaagctrt
gaatatcaaa
tgcattttct
ttttgttttyg

atttccgtat
ccacaaggty
accaacgeac
ttatgtgcty
cctgctgaac
gggtccgtca
aagaagcaca
atttcttcca
taactagccc
cagcgaacgt
cttgttctga
gticttattt
gaaggtgcac
gggcatcctt
aaaatgatca
atccattaga
tgctgttatce
ccccagegec

Artificial Sequence

aaaccgecta
gtctaaggeg
atcgtaagat
agaacacaca
tttcagaggt
ggtgagagcyg
tgcatcacaa
tggttagcaa
atatatattt
agtaatacac
atggatctct
caatcatagc
tacggcaaaa
aggaaaagaa
tatcgaattt
ttrtatttga
tttctgtata
teectaacty
taccgcacca
accgacaccg
gtggacccgc
ggggaggacg
gcgggetteg
gaggtcgccc
gagttcgeee
cecggegatcec
tacgacggea
grttaacttg
agctttagaa
ct{ittattca
cattaaaaaa
aatagataga
ttcteactgt

11836_045_

ccatgccatc
ccatgttgga
gtcaattage
ccetageage
caacaaaacc
cctgcattaa
acagcaccat
tattacaagt
ctcagccccec
tataaaaacg
actttgttta
attagcatac
tgacacaaaa
ccatcatagc
aacaaactgt
tcctcatate
accgggtgat

1ggcggy

ggataatiat
cctgattcaa
gcaagagttc
ggggcgetat
cgectgacgce
ccggaaccygg
tacttgaagt
tcgtcttact
caaggatata
atcatcgtcee
tgtatcggtt
ctacacaggt
atttttecatt
agatctaatt
tgaatataaa
tagttttttt
acttertttt
caagagaagt
gtgrcccggg
tcttcegegt
cccrgaccaa
gcgacccgga
tggtcgictc
cggagcaccg
gcgagegogyg
acgecgtaccg
ccgeetegga
atactactag
gtatgaaaaa
ttgaaatgat
aaataaaaga
actctcaatt
atttacattt

228_sL

catcgaagta
cttattaggt
aagaatagtt
cggccattty
taacaatttg
atcctaaact
gtgttacgta
tcgtgcatat
ctagcgtcga
aatactgagt
cctaactagt
tacatttgaa
aataaaatgce
ttcaaacata
tattgccaag
aagctrrectc
aggtttgctc

Phase II disruption construct nucleotide sequence

actctatttc
gaaatatctt
gaatctctta
cgcacagaat
atataccttt
ctrrtrcatat
tgacaatatt
ttctaacttt
ccattctagc
tacaagttca
cttttctcce
gaacagagta
tctaaaaaaa
aaattgattt
aggagatcga
gtgrattatt
attttagttt
aacattaaaa
ggacgccegag
caccgeeacc
ggtgttcccc
ctccecggacg
gtactccgge
ggggceacogg
cgeegggeac
gcggatgggg
cggcgagceag
atttrtttctc
atcctttttt
gaatataaac
ggttatctgt
aatgtggatt
ctatttagta

Page 160

ggtaccatcg
gtaagaggcc
gcetgtgecyg
gttcaaagtc
gacgccacty
tagtcatacg
aaatatttac
atagaaagaa
agcatcttgc
atatatctat
tttaaattte
atatcaaatt
tacgtataac
ttagcgttec
aaataaacgc
atagaacgcec
aaccatggaa

tcaacaagta
gaccgcagtt
gcaaccatta
caaattcgat
ttcaactgaa
agaatagada
atitaaggac
tcttaccLtt
tcacacgcgg
tcaaagtgtt
gctetetege
gcgtrtatac
daaagaaaaa
ggtgattttc
aaaaattttt
atrtatggatt
gtttaatctt
atgaccactc
gccatcgagyg
ggggacggcet
gacgacgaat
ttcgtogegt
tggaaccgcc
gtcgggegey
ctectgoctgg
ttcaccctet
gcgctctaca
ttcatttata
ttcattctte
ctaacaaaag
tttcccattt
tagtttctct
tttagttatt

10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11077

60
120
180
240
300
360
420
480
340
600
660
720
780
840
900
960
1020
1680
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



catataatct
gtggaaggac
aactgattat
Cgaaagctga
taaaacttca
gcttatgaag
tttgtggtag
ttcaaatttt
tcgtaactaa
tctcttcgta
ccaattctca
attgagacaa
ttattagttt
tctaagectt
aatttctegg
ctagtatagg
gtgtttattg
acagcgttat
tgattcacta
ccceccaagt
ccagcaccga
aggcaaacaa
tgagctaaca
tgagccttygg
atggaccact
gatgactcgc
ttgttgtaca
aacggtaatg
aaagaagttt
ttacttatat
tttggaactt
ccgeegageg
cggtecgegtt
ctacaatact
accttcaaat
ccttatttct
aaatgcaaaa
ttcttattca
ccrgcaggec
gttactagct
atcggcaaga
tgaagtgecgt
taaaactggc
tatcgctaac
grtcgttatt
acatcgtggc
agggcrggge
tgtatcggac
agttgcicat
atatggatct
tggaagtgcet
aacgattaaa
tggttcagaa
ggaaagcrtg
atctaaacta
tcttgagagg
agttgccaca
acctccecgta
cttaatacct
tcttagggct
tcaggcetgac
taaggtagat
gcttaacatc

taacttcteg
cttgtggagy
gagtcaatgt
attgatacta
tacacagtta
tccatggtaa
ttttattttc
ttgcgcttaa
aatcatcttyg
acaaagtcaa
aatcatcget
gcagtccatg
ctacagcctc
gtagggcaca
tgaccaacac
ttaggatcat
ttccattaty
ctattcctga
tatgcttatc
aggccatagc
tgggtaaagt
acatatacag
acggatccaa
ccaatrtttty
tatgattaaa
ttattagcag
cagcagagtg
acatatcccc
aataatrcata
gttgtggaaa
tcagtaatac
ggcgacagcc
cctgaaacgc
agctrttatg
caacgaatca
ggggtaatta
gctgcataac
aatgtcataa
gcgagcegecg
ggtggatatt
atgcatgctyg
gtgaaaagta
ttcattectg
gtatttagct
gatattttct
aacagaagat
tecteggeag
ctggaaaata
tgtcaagctc
atcagatata
acttacggca
agtaaccatt
acagtaaaac
aaaatatata
gatcgecttac
aatgactgta
attagacgtt
caaactagct
ggtgctggty
caaaccygcty
tggggtgtta
aatagtggtc
taaccattca

aggagcrecy
aatatgaagt
atcaaggata
cgaaaaattt
agattaaaaa
attegtottt
aaataattgg
caaacagcag
caatttcttt
agagcaaccyg
cagattttta
atttattctt
gtcatcggtg
ttcacccaty
acgaacgcga
tggaatggct
tgagtcrttt
aggggtaccy
gttttctgac
taaggccagt
agactttaaa
gaaacaaaac
aagactaacyg
ggagtttact
gctaatgtcc
gtaggttctc
ttcaccaaaa
gcgtgettgg
ttacatggea
tgtaaagage
gcttaactge
ctccgacgga
agatgtgcect
gttatgaaga
aattaacaac
atcagegaay
cactttaact
aagtatcaac
atatgtcaga
tagttttaga
tagcccatcc
aacaatttaa
tttcgatagg
actttaagcc
ctgatgatgce
tgagttrrca
gtttagtcac
atgtagacaa
agggtaaaat
gaagattccc
gtaaactgge
taccttogyag
tggtccagaa
cagaactcga
acgagactca
cctgtcaaaa
cctttagaaa
tattggatga
gttatgacgce
atgacaaaaqy
ggaaagaaaa
catgtgacat
tcttecgata

11836,.045..

ctcgtccaac
tgatagctca
ctatggtctg
trttttgttt
caactaataa
cctggcaata
aatactaggg
ccagtecccac
ttgaaactgt
ccgecaccag
ataagttcta
atcaattcca
cctttacatt
gcatctagaa
gcaacaagat
gggaaatcat
tcaaatagca
tgaatacact
agcttttcca
gatacagaaa
gaaaacttaa
gctgcatggt
agttcctgag
tgatcctegyg
gggaagtcca
aacgcagaca
ataataacct
ccggeegtta
ataccaccat
cccattatct
tcattgectat
agactctect
cgcgcegeac
ggaaaaattg
cataggataa
cgatgatttt
aatactttca
aaaaaattgt
gttgagagcc
tccgaaatat
ttacggttca
agatggggag
cggatctaag
taacatggac
ctaccatrtct
ttcgeacaga
agttttaact
atatagagaa
tggaagcggg
acccgcatta
gcatttggtt
attaacttta
ggtaaaaaat
tcatgcaaat
tgacgattac
gtatcctgag
aataactaaa
ttgcecagacc
cattgcagty
attttctaag
agatccggaa
ctttataaat
gracttgaaa

228_51L

gecggaggac
aagggattoa
cttaaattic
ctctttctat
ataatgccta
atagatecgtc
atttgatttt
ccaagtctgr
caatttgctc
caccggtaag
atccaggatg
atagttgttc
tacttaactt
ttggcttcat
cttttgtaga
Ctaagaactt
gggcattacc
tttcacctat
agtcattaga
tagaggcgct
tattcttggce
agtggaagga
acaagccatc
tgatggcatt
attcaatagt
cactagcagc
ttcccggtge
CELLtttttt
atacatatcc
tagcctaaaa
attgaagtac
ccgtgegtcee
tgctccgaac
gcagtaacct
taatgcgatt
tgatctatta
acattttcgg
taatatacct
ttcagtgecc
gaagcatttg
ttgcaagagt
tggctgtacc
aaccctttca
gactactgca
caggaggaca
attgaagaag
acagctttgg
gttattcata
tttgatgtag
atctctaatt
aatgaagaag
tggatgggcy
tggratgatt
tctagattta
agcgatcaga
atcacagaag
gaatctggtg
ttaaaaggag
attgctaagc
gttcaatggc
acttatcttg
gtgaagtitg
trgttccttt

Page 161

ctattcgegg
atggctattt
attctgtctt
ctttattaca
tcgcaaatta
aatttgttgc
aagatcttta
rTtcaaatgtc
ttgagtaatg
ttttgtggag
agaaacaccyg
atacagttca
agtcatgatc
aacttcagga
ccttggaatt
aaaattgttt
ataagtggcc
gaaggcccat
tcctattaac
tgagcccaac
atgggggcat
ttcggatagt
ggtggcrtgr
gaaatcattyg
atctggtgca
gacggcaggce
agaagttaag
ggatggacgc
atatctaatc
aaacctitctc
ggattagaag
tggtcttcac
aataaagatt
ggccccacaa
agttttttag
acagatatat
trtgrattac
ctatacttaa
cagggaaagc
tagtcggatt
ctgataagtt
atataagtcc
ttgaaaaagt
atagaaactt
gcgttaccga
ttcccaaaac
cctecttttt
atttatcaca
cggcggeage
tgccagatat
actggaatat
atattaagaa
cgcatatgcc
tggatggact
tatttgagtc
ttagagatgc
ccgatatcga
ttcttactty
aagatgttga
tggatgtaac
ataaataact
aagtgaccge
cggcggeatg

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3200
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760



ataaaattcg
ataaataaac
agcrtgaaag
cgacgacagc
tttacataat
aatttttcct
cttccggatc
ttttaagaga
caagcatgceyg
gccaagtgtc
ctgactaggyg
ctactgattt
ataaaagcat
gatagattgg
gcgacatcat
gactcggcag
cttcatggat
acggacccca
attggcttta
acggatagat
aataatittc
aaccagattg
attggagccet
gctaaatcte
ctacatcttc
cacagcrtrt
ttcagtgata
gagatccaat
trcccttctt
atcattgaaa
gtaactgcag
gaggaggttt
accaatttgt
cagrtgtcte
tcacaactag
atgttaagceg
aatgtcaccc
cccataaaga
ttattacaac
cagacttgtg
cagtgtgcaa
aatattgtcg
aatatcagtg
tcaggageaa
tctecagtga
caacagcaac
aattttaatc
agcaacggtc
gcectectcta
gatggtaata
tttggaatca
ttcgatgatg
aaaaaccecy
tacatcgttt
aacctcrgat
ctaaattctt
ccacggicgt
tgaaattcat
daactatata
atacaggtaa
aacattaata
tgaaactatg
caaataaaaa

tttaatgggt
tttctagata
tgtgcactaa
attcgeccag
tctgtatcag
attgttactt
cagattttea
ggaaggceggce
atatttgecyg
tgaagaacaa
cacatctgac
ttcctcgaga
tgttaacagg
cttcagtgga
catcggaaga
ctcatcatga
ttgattggtc
acaataatgg
aaccggaaaa
acacgttggc
acccctactg
aaatcgegtc
ggtgtataga
atttgacgag
tgtcgcgata
ccataagaat
gcagcatict
tgtccctget
ctgtcgacga
cagcaaggcet
aaaaaagtcc
cgagacaggc
tgaaggaaca
ttatcattta
aacaggatca
atgcagcaca
catattttygc
ctctactcte
aaattaacac
aaaaatacat
tcccattace
gttctgcaac
ttaaatatgt
gtttcagtga
caataccaag
agctgcaatc
aaagtgggaa
cgaacctcat
acgttcatga
attcaaaacc
ctacagggat
aagatacccc
caagttcact
tgecottottt
ctatagaatt
catgaaaata
gcggataaag
aatagaaacg
cgcaatctac
gcaaattgat
ttgacaagga
attcctaatt
acactcaatg

acaagctata
tataacttta
cgcgategec
tattittitt
tttaatcacc
cgggcctrtt
gcttecatete
cgctggegag
acttaaaaag
ctgggagtgtr
agaagtggaa
agacctigac
attatttgta
gactgatatg
gagtagtaac
taactccaca
tgaagaggar
gttctrtggce
Ttacacgaac
ttctagatcc
ccctatcgtyg
gaaggatcaa
gggggaatct
caaggtcttc
tacacagtgg
ggccatatca
ggaacaaaga
ttatggtcga
tgtgcagcgt
cttacaagtt
tatatgtgca
accaaagttt
cccttggeta
tgtattaaga
aaatgatcat
aagaactgtt
ciggaattgt
aaactcaaaa
rgttctrgaty
tcaagtacty
gcatatcagt
tatcgcccaa
trctectggce
tctagtcaag
aagcacacct
attagtgcca
tattgcrgat
aacaactcaa
taacttcatg
actgtcacct
gtttaatacc
accaaaccca
tcaactygtge
tatgtaacta
ttttaaatga
tattacgagg
attctcttit
actacgaaatt
atacatttat
actaatggct
ggagggcacc
tatatattgg
acctgaccat

11836_045_

catactagga
tgtcatttaa
gacgcceoccg
attctacaaa
ataatatcgt
tctgttttat
cagattgtygt
ggagatatga
ctcaagtgct
cgcractctc
tcaaggctag
atgattttga
caagataatg
cctctaacat
aaaggtcaaa
attccgttogg
gacatgtcgy
gacggttctc
tctaacgtta
acaacatccc
cactcaccga
tggcaaatcc
actgatatag
gagtcaggtt
aggcagaaaa
ttgggcttga
cgccgaattt
tccatccage
accacaacag
ftcacaaaaa
aaaaaatgct
ttacaaatgg
tcctttacaa
gatttttica
caaagttatg
atgtctgtaa
tcttattact
tcgaatgctg
ctattaaaaa
gaagaggtat
tataacaata
taccctactc
tcagtagggc
ctgttatcta
tcgeatcget
ctgacccegt
agctcattgt
acaaattctc
aataatgaaa
ggttggacgg
actacaatgg
aaaaaagagt
atcgtgcacc
tactcctcta
ctagaattaa
gcttattcag
tttatgatat
acaaaatgga
caagaaggag
caacgtgata
acacaaaaag
aggattttct
ttgatggagt

228_5SL

tgaggatggt
atataaataa
atgatgtgta
ccttctataa
tttctttgtt
gagctatttt
ctacgtaaty
agctactgtce
ccaaagaaaa
ccaaaaccaa
aaagactgga
aaatggattc
tgaataaaga
tgagacagcea
gacagttgac
attttatgcec
arggctrigcec
tcttatgtat
acaggctecc
grttacttca
cgctaatgat
tttttaactyg
atgtttttta
ccataatttt
caaatactag
atagggacct
ggtggtctgt
tttctcagaa
gtccecaccat
tctatgaact
tgatgatttg
atatrttccac
gattcgaact
ctaattttac
aagttaaacg
gtagctatat
tgttcaatgc
agaatraacga
aactggcceac
gtgcgecgtt
gtaatggtag
ttccggagga
cttcacctgt
accgtccacc
cagtcacgcc
ctgeritgtt
ccttecacttt
aagcgcettitc
tcacggctag
accaaactgc
atgatgtata
aaaatgaatc
atctcaattt
agtttcaatc
tgcececatctt
aagcttegcet
ttgtacataa
atatgttcat
aaaaaggagg
aggaaaaaga
traggtgtaa
ctadaaaaaa
ttaagtcaat
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actgagaacg
agtgcgtgtt
ttactagtgt
tttcaaagta
tagtgcaatt
tteegteatc
cacgcecatca
ttctatcgaa
accgaagtgce
aaggtctccg
acagctattt
tttacaggat
tgcegteaca
tagaataagt
tgtatcgatt
cagggatgca
cttccigaaa
tcttcgatct
gaccatgatt
aagttatctc
gttgtataat
catattagec
ctatcaaaat
ggtgacagcc
ctataattit
ccectegtec
ctactcttgg
tacaatctcc
atatcatggc
agacaaaaca
taatgagatt
caccgcrcta
gaagtggaaa
ccagaaaaag
atgctecate
ggacaatcat
agtcctagta
gaccgcacaa
ttttaaaatc
tctgttatca
cgccattaaa
aaatgtcaac
gccattgaaa
ctctcgtaac
trttctaggy
tggtggcgec
cactaacagt
acaaccaatt
taaaattgat
gtataacgceg
taactatcta
gtagatactg
ctttcattta
ttggccatgt
TTtttTtggac
Caaaggcgeg
actttataaa
agggtagacg
atgtaaagga
attgcactrt
cagaaaatca
daaaatacaa
accticttga

5820
3880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
2000
23060
9120
9180
9240
9300
9360
94240
9480
9540



11836_045_.

2285\

accatttccc ataatggtga aagttccctc aagaatitta ctctgtcaga aacggectta 9600
acgacgtagt cgacctccete ttcagtacta aatctacggt gtitaaaccc cagcgoctgg 9660

€gy9

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

<220>
<223>

<400> 143

gacggceacgg
ttagaggtca
ccaaattygge
tgtccecggtyg
gtgaacctgce
ataccgactt
aaggcgttat
atataaatag
aaaagcagaa
cagggggagce
gacagacaac
ataacaatga
gggtttatac
ttttctttcc
gagagttccc
tattcaatct
grtactggttt
ttttgagtta
aaagactcac
taaatggget
gcececgatgeg
agatgagatg
ttttatccgt
attccaggta
gttectgege
atttcgtete
tgatgacgag
gceattctea
tgacgagggg
ccaggatctt
gctttttcaa
gctcgatgag
aatttttggt
caaccaaaat
aaaagactcg
gttggagttt
tregtrittt
atataatctt
agtggtgctg
atgaaaaagc
aattaagata
attagctatt
cttattcctt
ctgaaccgac
cacgtgcagt
taaatttctt
tcgactcatt
caacgattgt

143
8640
DNA

ccacgegttt
taatgggctg
tattggaatc
ggrrctggga
tgcctggegt
accatcctat
Cggrtttggy
aaagttagga
gcggaaaacg
ctcgacacta
tataccagea
acactgggtc
ggtgattcct
aacgctagaa
tttitcatat
gttLtctggt
atatgggttt
cattatagtt
gtttcgagge
cgcgataaty
ccagagttgt
gtcagactaa
actcctgatg
ttagaagaat
cggttgcatt
gctcaggeygce
cgtaatggcet
ccggatrtcag
aaattaatag
gccatcctat
aaatatggta
ttttictaag
tataattgaa
aagaagcttc
aatatcaaac
gcatttecta
tttgttttgt
aacttctcga
ttagacagct
aaaagagtag
tttataaatt
gtaaaaaaag
tggtagacca
ttgagttaaa
aaagttagat
gtcceatceca
ttcagctaag
ttctecgtaa

Artificial Sequence

aaaccgccaa
cgaagcecige
ggcagagaac
gctctaactc
gctctgactc
ttgerttgec
tttagtgect
caggggcaaa
tatacacgtc
gtaatacaca
tggatctert
aatcatagcc
acggcaaaaa
ggaaaagaaa
atcgaattrt
Tttatitgat
Ttctgtataa
ccctaactge
cgcgattaaa
tcgggcaatc
ttctgaaaca
actggctgac
atgcatogtt
atcctgattc
cgattcctgt
aatcacgaat
ggcctgttga
tcgtcactca
gttgtattga
ggaactgoct
ttgataatcc
tttaacttga
gctitagaag
ttttattcat
attaaaaaaa
atagatagaa
tctcactgta
ggagctccgc
acgaataagg
gcatcaaaaa
gaagcttggt
gaaaagaaaa
gtctitgegt
atcactctgg
gattcaaatt
ggaacagagc
tagtacaaca
aactgattaa

aagtgcagcet
taaaatgcag
ctgggtcccyg
cgcaggaact
agtacattte
ctttttettt
aaacgagcag
gaataagagc
acatatcaca
tcatcgtect
gtatcggttc
tacacaggtyg
tttttecattt
aatctaatta
gaatataaaa
agrttrttig
CTtctittia
aagagaagta
ttccaacatg
aggtgegaca
tggcaaaggt
ggaatttaty
actcaccact
aggtgaaaat
Ttgtaattgt
gaataacggt
acaagtctyg
tggtgatttc
tgttggacga
cggtgagttt
tgatatgaat
tactactaga
tatgaaaaaa
tgaaatgatyg
aataaaagag
ctctcaatta
tttacatttc
tcgtccaacy
aaattccgaa
grttcrcatt
cgttecgacc
gaaaagaaaa
caatcaaaga
caacatcctr
gatggttgaa
caaacaattrt
cagcatttgg
tggtgtggca
Page

cagagcccec
tggaggccgt
tictagagac
acaaaccttg
atagcccatc
tececactgeac
cgagaacacyg
acagaagaag
cacacacgct
acaagttcat
ttttctceeg
aacagagtag
ctaaaaaaaa
aattgatttyg
ggagatcgaa
tgtattatta
ttttagttityg
acattaaaaa
gatgctgatt
atctatcgat
agcgttgeca
cctecttecga
gcgatccoccg
attgttgatg
ccttttaaca
ttggttgatg
aaagaaatgc
tcacttgata
gtcggaatcg
tctecttcat
aaattgcagt
tttEttctict
tccttitett
aatataaacc
gttatctgtt
atgtggattt
tatttagtat
ccggcggacc
gcatgtaggg
caagtggtaa
aataccgtag
atgttacata
ttegtttygtt
ttgcaactca
agcctoaage
atagataaat
acctgcatca
ccaactgatg
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agcaccagta
gtaccctttyg
cctgcgageg
cttacacaga
ttcaacaaca
tttgcatcgg
accacgggct
agaaaagacg
cacacgcggc
caaagtygttg
ctctctcgca
cgtttataca
aaagaaaaat
gtgattttct
aaaatttttc
ttatggatta
tttaatctta
tgggtaagga
tatatgggtia
tgtatgggaa
atgatgttac
ccatcaagea
gcaaaacagc
cgctggeagt
gcgatcgegt
cgagtgattt
ataagctttt
acctiatttt
cagaccgata
tacagaaacg
ttcatttgat
tcatttataa
tcattctttg
taacaaaaga
ttceccattta
agtttctctyg
trtagttattc
tctigtgcta
aggtcatgat
ctgctgttaa
ggaaacgtaa
tcgaattgat
tcttgtggge
agatccaatt
tgctcagtag
gcaaagagrt
aacgtgtatg
atacgcttgg

9664

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880



aagtgtcatt
tggaatccat
gcatgacttc
ttgccacggr
ctaggacaca
aatcatgacc
tacaagctga
attggtataa
aaccagctgce
tgggcaatga
aattttgagt
gttcaaactc
tcactgatat
taagggttgc
gtgcttggcc
acatggcaat
taaagagccc
ttaactgctc
ccgacggaad
atgtrgccteyg
tatgaagagg
ttaacaacca
cagcgaagceg
ctttaactaa
gtatcaacaa
atggcttcag
gaggaattga
gcccacteat
gacacgtatg
aaggttgcta
gatatgatgg
gttggggaaa
aaatctcact
accttccaaa
gacttgagta
tattcttict
gatitgaaac

gactacttag

gataacaaat
aagactttag
atttrcaaty
gatttygaagg
actgcgtttt
aaaaattgga
tatagtataa
ctttttctea
aaggaacttg
caaacgcgat
agrttcattrc
tcataaggaa
titttccect
tatacttcagg
acccaaaaat
ggactggceta
gttagtttgg
agagcatcaa
caatagtatg
tgaagacatt
atctagtgag
gcaaattaag
tgceggtace
tgcattctec
tgaaaaaata

catgtagaat
cattgtrtcc
aaatctcttt
caattgcata
agctricatc
atcttcagct
accagaccce
cttagcaatt
tgtaggaaag
ggcgtecttc
tcttrcattg
aggtgcagta
ggacgaattg
gatgttgacg
ggcegttact
accaccatat
cattatctta
attgctatat
actctectec
cgcegeactg
aaaaattggc
taggataata
atgattttty
tactttcaac
aaaattgtta
aaaaagaaat
acgcatcget
tgaactacaa
ctattctctc
ttctaggtty
acaagtccat
ttgccatcaa
tcagaaacga
ccgaattgygg
agttctcect
acttgcctgt
aagccagaga
actgettegy
gttcttgggt
acgaaadtta
acttgaaaat
ccaagatctc
tgaacaaggt
atacagatta
gettacagat
gccaatgaaa
agccaccocce
cgeegacgec
gttacttttg
aagttgtaaa
ttattttgtt
agcactgtty
d4agggaaagg
tacagtgttc
ctagcaaaga
catgataaaa
ccccatggtg
ttggaagagt
acgtcaaatg
ttaatgaatd
dagaaagttt
gtcttratrt
acttrccctg

attggaggga
tttgcaaagg
ggtacgacat
ccctgagtgyg
tgaggecagt
ttteccattt
tttecttgeta
gcagagacca
ttattttcgg
gattccattt
tcgatgctgt
gccgcagagy
gtgggcagat
ggtgcggtaa
ttttttttgg
acatatccat
gcctaaaaaa
tgaagtacgg
gtocgtectg
ctccgaacaa
agtaacctygg
atgcgattag
atctatrtaac
attrtcggtt
atatacctct
taggagagag
Tttggcttac
cactccaggce
caacaagacc
gtgcattgag
taccagaaga
tgacgcattc
aaaatactac
ccaattgatg
aaagaagcac
cgcattygget
tgtcttgatt
taccccagaa
aatcaacaag
cggtaagaag
cgaccagtta
ccaagtcegac
ttacaagaga
gataaggacc
aatratctct
gtgaagaaaa
Caaaaattta
gccgatgacg
atatcgcetea
tattattggt
catacattct
agcgaaggcet
gtccaaaaag
acaaaatagc
tataaaagca
aaaaggcggce
cagtatctag
ttectgaaat
acgaaagcgg
aaaattgtat
gtcatitaat
tcaatgaaca
atctttggac

11836_045_228_5L

aagagtccaa
tggcgaaatc
gttcaattct
aactcacatce
cagagctgtc
cccaggecac
trctagatat
atgcagcaaa
agacaatgtyg
cctitcttaa
gtggttctec
tcaacgttct
tcaacttegt
cggatgcrgt
atggacgcaa
atctaatctt
accrtcrctt
attagaagcc
gtcttcaccyg
taaagattct
ccceacaaac
tritttagec
agatatataa
tgtattactt
atacttaacc
agattcttga
ggtatgecta
ggtaagttaa
gttgaacaat
ttgrtgcagg
ggccaaccat
atgttagagqg
atagatatca
gacttaatca
tccttcatag
atgtacgttyg
ccattgggtyg
cagatcggta
gcattagaac
gactcagtcg
taccacgaat
gagtctcgtg
agtaaataag
atgtataaga
tgatttaccg
acttgatcgg
cccatataat
gtagcaacaa
caactattgc
agtattegtt
taaattgctt
cattagatat
cgctcggaca
caagctgaaa
ggtcggaaat
cgctggegag
ttacgccaaa
tattccatta
agaaacatgt
tgttttggat
ggaaaatatt
aggtgaatta
taacacatgce

acatgtggca
tttttcaaca
ttctttaaat
ctttttaata
tgcgatttgt
gtatccgeca
ttctgaagtt
gccagcagcg
gagtttccat
ttggegtagg
atttaaccac
gaggtcatct
gtcccttttc
gtaaacggtc
agaagtttaa
acttatatgt
tggaactttc
gcegagegyg
gtcgegttcc
acaatractag
cttcaaatca
ttatttctgg
atgcaaaagc
cttattcaaa
tgcaggeege
acgttttecc
aggaagcatg
atagaggttt
tggggcaaga
cttactictt
gttggtacaa
ctgctatcta
ccgaattgtt
ctgcacctga
ttactticaa
ccggtatcac
aatatttcca
agatcggtac
ttgetteege
cagaagccaa
atgaagagtc
gcitcaaagce
actggaagceg
aatatatact
ttacacgiga
aaattacggy
aataggaaaa
gaatatagca
gaagcgcttc
tggtaaagta
tgectetect
attrtctgtc
actgttgacc
ataatgtgta
atttatgggc
ggagatatga
rtagtgcaaa
caacaaagac
ttttctggtc
tgggacgata
gaaaagggtt
cttttacaac
tgctcteatc
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tggaaagagt
atggcetrttac
agrrcggagyg
tcgctgacaa
actgccatgg
aacaacgatc
gactgtggta
gaggaagcta
tgagataatg
tcgegeagac
aaagtgtcge
tgcgataaag
ccccaatact
atatccceege
taatcatatt
tgtygaaatyg
agtaatacgc
cgacagccect
Tgaaacgcag
cttttatggt
acgaatcaaa
ggtaattaat
tgcataacca
tgtcataaaa
gagcgecgat
taaattagta
tgactggtat
gtcecgttgtg
agaatacgaa
ggtcgecgat
ggttcctgaa
caagcttrtg
ccatgaagtc
agacaaagtc
gactgcttac
agatgaaaag
aattcaagat

‘agatatccaa

agaacaaaga
atgcaaaaag
Tgttgccaag
cgacgtctta
ttcaatcgat
tccactataa
ctaaaggacg
tagtacgtaa
gcaacgacct
cgagccgega
agtgaaaaaa

gagggggtaa
tttggaaagc

attttcctta

gtgatccgaa
gctatgttca
attattatgc
crgccgacaa
accaaacacc
ctaatacccg
atgatgagga
atgctattgg
tactacatcg
aaagagccac
cactatgtat

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3860
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660



tgatgacgaa
ggcggtgaga
taagtttcac
acatgaaatt
cccaaacgtc
grttgctgac
attcaactgg
tagaatgcta
atcatagcaa
acaaaaatcc
atacattgat
ggttattggc
ttccaatgag
ttgaactgta
tgtctectygyg
ttagttgtat
aattgagaaa
cgagecccaa
agttgaagct
attagtgatc
ttrtttttaa
tcgttgaacc
tagtgacata
tcatttecta
ccectagegtce
ctttgaaget
catatctett
tcagagagct
ctrtggatac
gtcacttcca
tgaaggacag
aaccagaata
actacatctt

<210
<211>
<212>
<213>

<220>
<223>

144
6344
DNA

ttaggtttga
aaactagatc
titttaaaca
gattacatcc
aatgaagtta
ccaagttaca
tgggagcaat
taacaacgcy
aatgtgatat
ttagtaatat
tgttcacatt
ctcttgaatg
aatcgctaga
tgagagtacy
gtgtcatact
tccaaagatt
caaatttacc
cttgagtttc
tcctgecteg
acacccaatt
taaaaaaaaa
cttagacgag
tacctatata
acacttiggt
gatgggaaag
gaagttttgc
geactgtttc
gcatccagaa
catcgaagac
cgagaaattyg
agccgteity
tcaagaagtc
agatgaaaat

sequence

<400> 144

gacggeacgy
aagcaactga
tagtggggcc
Ctaaaggtat
titaaatggc
tgcaatataa
gcactctcgc
acttttittt
agcgtataca
ccagggyggag
acaaataact
agaccaatca
ttcaccttca
taatttgtga
cgecatctict
catceccttce

ccacgegtit
cccaatattg
ttcticcaat
taacttcttce
gcaagttttc
tagtttaatt
ccgaacgacc
ttgaacctga
atctegatag
cctcactatt
taagtaataa
gcttecatca
agacaataac
gtttagtata
caaatatgct
ctttgcaaat

agggtaagcer
atgaattagyg
gaatccatta
tattttataa
gagacttcaa
agtttacgcec
tagatgacct
tcaataatat
aaaacgrttc
gtaaacttta
tttttittct
tticccactg
aatgctttac
gatgcttcty
cgagatcegt
tcecctgacga
agggtcatta
cagaaacgca
tcecggatett
tttaatttag
cttaattgaa
caaattageg
aagagcaacc
cgaagaagag
ctattacaat
agaacaccgce
gaactgttga
ttgagaaact
gatatgtcca
ttgttaacta
acagatrtcg
atcaadgaga
tacaacttga

Artificial Sequence

aaaccgcceca
actgccactg
gctaatcegg
actataagaa

cgctttgtaa

ctaatattaa
tcaaaatgtc
atatatatac
ttggtttcce
attccataag
cacgagecat
tagcatcagc
gattttcgtyg
catgcattta
tcccagecty

agtcctcttc

11836_045_

agacgataag
tattccagaa
catggcacca
gatcaacgct
atgggtttca
ttggtttaag
ttctgaagtg
aggctacata
atrttcacctyg
tttrctttat
cttctcaatt
atgaaggcgce
cagaactaga
gtcaaaaatc
tagatgttca
agcatttgga
tgectcocgaa
aaaccagaag
catcatctac
caacccaaaa
ttttgctegc
ccataaggat
ttctcegata
ggataaaaac
tggcattgca
tattctcecat
acttgacctc
gtgttactct
tcgaacacga
aatggagttt
aatcgattct
tcaccgagaa
atcggtgrrt

gatggaatcc
gacctgaaga
tcactgccac
aatcacacga
tatatattta
taatatccta
tgctacattc
atcacatgtc
gttctttcca
atgatcatta
atgaccatta
ttaacgttca
gtaataactg
cttataatac
ctrrecrgta
caacaataat

228_SL

attaagggeg
gatgaaacta
agcaatgaac
aaagaaaact
ccaaatgartt
attatttgceg
gaaaatgaca
aaaatcataa
daaaatagta
ttatttacag
rcccttgatt
gccacggrcyg
ctacttgtcy
gcattccatt
artagatgac
tatggactac
atttacacca
aaagtcggta
ctccgttaac
taaataagta
gatctttagg
atacgtcaga
gacttgtaat
agacgaaagc
Tccggtegay
ctatgatcaqg
cagatcgttt
crtttatttyg
tttgaaaatrt
cgacggaaat
tattgaattc
aatgggtaat
aaaccccagce

Phase I marker recycling construct nucleotide

cttccataga
catgcaacaa
tgctogctacy
gcgeceggac
tacccecttic
tattttcttc
ataataacca
actgctggte
ctccegteye
gcattacgtt
gcaagatgac
ccattaataa
atataattaa
agttttttag
acgttcacce
aatgtcagat
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ctattactgc

agacaagggg
catggggtga
tgactgtcaa

tgaaaactat
agaattactt
ggcaaattca
taactttgtt
daaataggcg
aactctgaat
atattcaaaa
tgcggatgta
cagatcactt
agactgaaaa
aggcattata
gticaacaga
gtaaacatta
tctgttgaga
aagacattag
tttactcaac
toccyggggttt
gcacattaat
ttatcttatt
cccteagecc
atgaaggcag
tccacgtcte
gctgetgtga
attttaaggg
gacttgttgc
gcecececgatg
cacaaattga
ggtatggceg
gcctggegag

gagaaggagc
agtgcaagca
gaaaaccaac
gatgtctcty
TTctocicccc
atttaccggce
aaagctcata
cttgecgacce
tcacacgeyg
caaaacgagt
aagcaagtta
gagtagaaat
attgaagctc
ttttgctggc
tctaccttag
cctgtagaga

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640

60

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



ccacatcatc
caccgggtgt
caataaagcc
atrctccagt
gttcctrtgt
caccgtgtgc
gcaatttgac
acttggcgga
tatccacatg
attccttggt
tattaaatag
ctttcgacat
atactgggca
tgtgctcctt
gaaaccggaa
cctgaaacca
caaataactt
gaccaatcag
tcaccttcaa
gcaacaagaa
ctattgcgaa
attcgtttog
attgetttge
tagatatatt
tcggacaact
gctgaaaata
cggaaatatt
tattccctea
atttctictg
accaagcccg
ttcttgacct
aaagaggaag
gtgaaattga
gaagagatcg
aaggaaaatt
gtctcctctg
tgcaatgatg
gaaaccatct
gacccatctt
agaaggagat
tctcatgatg
Cataaaaadgg
traccttatyg
gagccacaac
ttyggacgata
gtcgagagat
caagaattag
tatcagattc
gcaagatggt
gttactggta
actgaagaca
atagtaagat
gcttcatcta
tatattagta
acagccgtic
ttgtactctg
tccttettcg
aaggagttag
taagaacgtt
gtaacattat
ccgcgagege:
cttgtaatat
tggtgctgtt

cacggticta
cataatcaac
gataacaaaa
agctagggag
tacttcttece
attcgtaatyg
tgtattacca
taatgeccttt
tgtrtttagt
ggtacgaaca
cttggcagca
gatttatctt
atttcatgtt
ccttegttet
tcaaaaaaaa
ctcactatta
aagtaataac
cttccatcat
gacaataacg
tatagcacga
gcgetteagt
taaagtagag
ctectectett
ttcrgtcatt
gttgaccgtg
atgtgtagct
tatgggcatt
aaaatccccyg
tgtcattttc
acgttatcag
atgatgagcc
ttaagaagga
ttgaattaat
aggaagcttt
tacagagtat
gegttttcaa
cacaaggaat
tagacaatgce
gcgattcttc
tagcaaggat
aagtattgtt
aattgtcaca
tacgtgatcg
acgctagaac
cttttgataa
ggtcratctc
tcaatttgca
attacgttaa
tgaaggaagg
cttatggttt
cattcaaatg
taatggacga
tagaatgtta
ggaaagttga
cctteocttt
ttaatgatyy
ttcatcctat
acaacctgaa
atttatattt
actgaaaacc
cgatagttat
ggaagaaatt
gtgctrcttt

tactgttgac
caatcgtaac
tctttgtcac
ccettgeaty
gcegectget
tctgcccatt
atgtcagcaa
agcggcttaa
aaacaaattt
tccaatgaag
acaggactag
cgtttectge
tcttecaacac
tecttotget
gaacaaaaaa
ttccataaga
acgagccata
agcatcagct
attrtcgtge
gecegeggagt
gaaaaaatca
ggggtaattt
ggaaagctat
ttccttaace
atccgaagga
atgticagtt
attatgcaga
cgtgettgge
ctctictaca
acatacaatg
tgaagattta
attgataact
tgatgctgtt
gcaacatata
ttcattgtgg
agactttatg
attagcctta
tttggaattc
attgcgtaca
tgaagcatta
gaaattagcc
tatctgtaag
tgttgtcgaa
aagaatgttt
ttatggaaca
atgcttagat
tgtggaaatg
ggagatggct
ttatatgcct
gatgattgca
ggttrctagt
tattgtatct
ctctaaagaa
ggatgcctgg
gttaatgcca
Tfttactcat
ggtcgtttga
gtctaggtcce
caaattttic
ttgcttgaga
gacaattaca
atgacgtaca
ttcaagagaa

11836_045_

ccaatgegtc
cttecatctet
tcttegeaat
acaattctgce
tcaaaccgct
ctgcrattct
attttctygtc
ctgtgcectc
tgggacctaa
cacacaagrt
gatgagtagc
aggtttttgt
cacatatgcg
cggagattac
aaaaaagatg
tgatcattag
tgaccattag
taacgttcac
gctcgtecaa
tcatttcgtt
taaggaaaag
ttccecttta
acttcggagc
caaaaataag
ctggctatac
agtttggcta
gcatcaacat
cggccgtaat
tcaccattag
aatttcaatg
gttatgaaga
atrcaaaggtrt
caacgtttag
catgttacct
ttcaggrtor
gacgaaaaag
tatgaagctg
acaaaagttc
caaatccatc
cattacatgce
aagttggatt
tggtggaaag
ggctacttct
ttgatgaaaa
tacgaagaat
atgttgcecey
gaagaatctt
aaagaattag
actttagaag
aggtcctatg
tacccaccta
cacaaggaag
tcaggtgctt
aaagtaatca
gcaataaact
gctgagggtg
gcragcraag
ctattrattt
tttrttttct
aggtttrggg
acaacagaat
aactataaag
taccaatgac

22B_SL

teeettgtea
tccacccatg
gtcaacagta
taacatcaaa
aacaatacct
gtatacaccc
ttcgaagagt
catggaaaaa
tgcttcaact
tgtttgcettt
agcacgttcc
tctgtygcagt
tatatatacc
Cgaatcaaaa
aattgaaaag
cattacgttc
caagatgaca
cattaataag
cgccggegga
actrttgata
ttgtaaatat
ttttgttcat
actgttgagce
ggaaagggtc
agtgttcaca
gcaaagatatr
gataaaaaaa
taataatgtc
tcgtggacga
cttctatttg
aacaattagt
caaatgagcc
gtatagctta
atggtgaaca
tgcgtcaaca
gtaaattcaa
catttatgag
atttagatat
aagccttaaa
caatctacca
tcagtgttrt
atttagattt
ggatatitgtc
catgcargtg
tggagatttt
aatatatgaa
tggaaaagga
ttcgtaatta
aatacatgtc
ttggcagagg
ttattaaagc
aacaagaaag
ctgaagagga
atagagaatc
tagctagaat
acatgaaatc
atccgetcta
tittatagtt
gtacagacgc
acgctcgaag
tctttectata
taaatatttt
gtatgactaa
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tctaaaccca
tctetttgag
ccctrtagtat
aggectctag
gggcccacca
gcagagtact
daaaaattgt
tcagtcaaga
aactccagta
tcgtgcatga
tratatgtag
tgggttaaga
aatctaagtc
aaatttcaaa
ctttatggac
daaacgagta
agcaagttaa
agtagaaatt
cctgacggta
tcacicacaa
tattggtagt
acattcttaa
gaaggcicat
caaaaagcgc
aaatagccaa
aaaagcaggt
aacagttgaa
aactttgcect
caaagtctca
gggagatcaa
ggaggaatta
catgcagcat
ccarttrtgaa
gtgggtggat
gggctttaac
agagtcttta
ggttgaagat
catagcaaaa
acaaccttta
acaggaaaca
gcagtctatg
acaaaataag
catatactat
gtitagtagtt
tactcaagcec
attaatctac
gggaaagacc
cttagtagaa
Tgttictatyg
agacatrgtt
ttcctgtgta
aggacatgtg
agcatgtgaa
tttgogtcca
gtgtgaggrc
Ttatatgaag
accgaaaagg
atgttagtat
gtgtacgcat
aacctgeagg
tatgcacgaa
acgtaacaca
grtraggatt

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
21690
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740



taatgcaggt
gttttgttgg
ctgctaggge
ctaattgacg
ccaacatggc
atggcatgga
tggaactttc
aattagctgc
tcttagcaat
catcaccagg
tggcagctgy
cccagceeata
tcatacccat
gacaagtttg
ttgcgtittg
ttgggaaacg
caccgcecage
tagttgccat
€gygcaadgy
cataatrtrtt
gagccttect
acaaaggtaa
tatttccact
tttcaatatc
gcgcagatga
gtgtagaagc
attggtctge

<210>
<211>
«<212>
<213>

<220>
<223>

145
6184
DNA

gacggaccea
ttcagcaggt
agcacataag
tgcgttggta
accttgtggt
tacggaaatt
gacattttgt
atgtgegtta
gttcaactca
aatagtagct
Trrettgtcg
ctcttctacc
tgcgtcacca
aatatgttgc
tccctecttct
gactactggyg
attgattgcc
tggtatatga
catgtaacct
atatggtaaa
acgtaccgca
cttaccgtga
acttaataat
gcgggaatca
taaacttttg
cttttgtaca
agccatecggt

seguence

<400> 145

gacggcacgg
attggttgtt
aactgtygga
tttitttcct
gactggaaat
aaattgggag
agcgtteatg
ctattgtitt
tacatttcag
ccaggyggag
acaaataact
agaccaatca
ttcaccttca
taattigtga
cgcatcttet
catcccecttcc
ccacatcatc
caccgggtgt
caataaagcc
attctcecagt
gttcctttgt
caccgigtge
gcaatttgac

ccacgeygrtt
tggccgageyg
atactcaggt
caacataacg
tttttgttaa
aaaaaggaaa
actaaatgcet
ttccaataggy
caatatatat
cctcactatt
taagtaataa
gcttccatca
agacaataac
gtttagtata
caaatatgct
ctttgcaaat
cacggtrtcta
cataarcaac
gataacaaaa
agctagggag
tacttettec
attcgtaatg
tgtattacca

tctttcaaac
trocctgrtgt
gataattcac
ccaggagagg
tctagaacag
ctcaaatcac
gcaggatctt
aatccaccaa
accaatgcgg
tctgegacga
gtacagtagt
atttgcttta
gtagttgttc
agacgtgcaa
gagtctaacc
cctettgtea
ttacagccac
taagatgtac
ataacatttt
cgatcagatg
accgctctcg
ataaccaagg
gcttetaatt
tecttecteac
actttcgatc
ggagcagtaa
gtttaaaccc

artificial Sequence

aaaccgceceta
gtctaaggeg
atcgtaagat
agaacacaca
tttcagaggt
ggtgagagcyg
tgcatcacaa
tggttagcaa
atatatattt
attccataag
cacgagcececat
tagcatcagc
gattttcgtg
catgcattta
tecccagoecty
agtcctcttc
tactgttgac
caatcgtaac
tctttgtcac
cccttgeatyg
gecogectget
tctgeecatt
atgtcagcaa
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gatttatatc
gggtcatatg
ctgccaagac
tagcatgtgg
taccaccacc
cgtccactte
gtecctaatge
cagacccagce
aaacatcact
cacrcttacc
taccagaaac
atgagtrattc
taaatctcat
atcttgatgt
atatcttaca
taccatcctt
gcatggcaga
catcgataac
cacaacaagqc
ctaatacagg
tagtatcacc
cagcgaccte
cttctaaagy
tagatgatga
cagaaatgac
aagacttctt
cagcgeetog

ggataattat
cctgattcaa
gcaagagttc
ggggcgctat
cgectgacge
ccggaaccgyg
tacttgaagt
tcgtettact
caaggatata
atgatcatta
atgaccatta
ttaacgitca
gtaataactg
cttataatac
ctrttctgta
caacaataat
ccaatgegtc
cttcatctct
tcttegeaat
acaattcige
tcaaaccgct
ctgctattct
atttrctgte

228_SL
agtggcgtec
actttgaacc
ggcacaggea
gcctettaca
gatggtacct
tttcatcaat
caagaaaaca
cattgcagat
ttttaacact
acgaccticg
ggagacaacc
gacaccctta
gaagagtaaa
agagttaaaa
ggcaccagat
agttaaaaca
agctaccaaa
caaggggect
gccaaatacg
agcttetgec
taattttitc
tttgttcttc
acgtattttc
aggtccrgat
tgttttattg
ggtgacttca
cggg

Phase ¥I marker recycling construct nucleotide

actctatttc
gaaatatctt
gaatctctta
cgcacagaat
atataccttt
cttttcatat
tgacaatatt
ttctaacttt
ccattctagc
gcattacgtt
gcaagatgac
ccattaataa
atataatrtaa
agttttttag
acgttcaccc
aatgtcagat
tcccttgtea
tccacccaty
gtcaacagta
taacatcaaa
aacaatacct
gtatacaccc
ttcgaagagt
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aaattgttag
aaatggccgyg
actattcttg
cctaataagt
acttcgatgg
gttatacagt
gctgtcacta
ccaaccaaat
tttctgacaa
atccagttga
Tccatatctt
gaaatcatat
tctectgeta
gcttttttaa
cttttcaaag
gttgttgcac
caaccctctyg
ataacaccaa
cggtrcgtragt
aaaatigaaa
tccaaagegt
aattgrtttg
ttatccaage
gagcticgatt
gitaaaactg
gtcttcacca

tcaacaagta
gaccgeagtt
gcaaccatta
caaattcgat
ttcaactgaa
agaatagaga
atttaaggac
tcrtaccttt
tcacacgegy
caaaacgagt
aagcaagtta
gagtagaaat
attgaagctc
ttttgctgoc
tctaccttag
cctgtagaga
tctaaaccca
tctetttgag
cccttagtat
aggcctctag
gggcccacca
gcagagtact
aaaaaattgt

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6344

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



acttggcgga
tatccacatg
attccrtggt
tattaaatag
ctttcgacat
atactgggca
tgtgctectt
gaaaccggaa
cctgaaacca
caaataactt
gaccaatcag
tcacctrcaa
gcaacaagaa
ctattgcgaa
attcgtttgg
attgctttge
tagatatatt
tcggacaact
gctgaaaata
cggaaatatt
tattccctca
atttctictyg
accaagcccg
ttcttgacct
aaagaggaag
gtgaaattga
gaagagatcg
aaggaaaatt
gtctccrcty
tgcaatgatg
gaaaccatct
gacccatctt
agaaggagat
tctecatgaty
cataaaaagy
ttaccttatg
gagccacaac
ttggacgata
gtcgagagat
caagaattag
tatcagattc
gcaagatggt
gttactggta
actgaagaca
atagtaagat
gcttcatcta
tatattagta
acagcegttc
ttgtactcty
tccticttcg
aaggagttag
taagaacgtt
gtaacattat
ccgegagege
caaagggatt
tgctrtaaatt
ttctcttict
aaataatgcc
taatagatcg
ggatttgatt
acccaagtct
gtcaatttge
agcaccggta

taatgcottt
tgtttttagt
ggtacgaaca
crtggcagcea
gatttatctt
atttcatgtt
ccttegttct
tcaaaaaaaa
ctcactatta
aagtaataac
cttccatcat
gacaataacyg
tatagcacga
gcgcticagt
taaagtagag
ctctcectttt
ttctgteatt
gttgaccgtyg
atgtgtagcet
tatgggcatt
aaaatccecg
tgtcattitc
acgttatcag
atgatgagcc
ttaagaagga
ttgaattaat
aggaagcrtt
tacagagtat
gcgttttcaa
cacaaggaat
tagacaatgc
gcgattctte
tagcaaggat
aagtattgtt
aattgtcaca
tacgtgatcg
acgctagaac
cttttgataa
ggtctatcte
tcaatttgca
attracgttraa
tgaaggaagyg
cttatggttt
cattcaaatg
taatggacga
tagaatgtta
ggaaagttga
ccricccttt
ttaatgatgg
titcatcctat
acaacctgaa
atttatattt
actgaaaacc
cgtaattecge
gaatggctat
tcattctgte
atcrttatta
tatcgcaaat
tcaatttgtt
ttaagatctt
gtttcaaatg
tcttgagtaa
agttttgtyy

agcggettaa
aaacaaattt
tccaatgaag
acaggactag
cgtttcctge
tcttcaacac
tTectictget
gaacaaaaaa
ttccataaga
acgagcecata
agcatcagcet
attttcgtge
gcegeggagt
gaaaaaatca
ggggtaattt
ggaaagctat
ttccttaacc
atccgaagga
atgttcagtt
attatgcaga
cgtgcttgge
ctcttctaca
acatacaatg
tgaagattta
attgataact
tgatgctgtt
gcaacatata
ttcattgtgg
agactttatg
attagcctta
tttggaattc
attgcgtaca
tgaagcatta
gaaattagcc
tatctgtaag
tgtitgtcgaa
aagaatgttt
ttatggaaca
atgcttagat
tgtggaaatyg
ggagatggct
ttatatgect
gatgattgca
ggtttctagt
tattgtatct
ctctaaagaa
ggatgcctgg
gttaatgeca
ttttactcat
ggtcgtttga
gtctaggtcc
caaatttttc
Ttgcttgaga
gggtggaagg
ttaactgatt
ttcgaaagct
cataaaactt
tagcttatga
gctttgtyggt
tattcaaatt
tctcgtaact
tgtctctteg
agccaattet
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ctgtgccctc
tgggacctaa
cacacaagtt
gatgagtagc
aggtrtttgt
cacatatgcyg
cggagattac
aaaaaagatyg
tgatcattag
tgaccattag
taacgttecac
gctegtecaa
tcatttcgtt
taaggaaaag
tteccecttta
acttcggage
caaaaataag
ctggctatac
agtttggcta
gcatcaacat
cggecgtaat
tcaccattag
aatttcaaty
gttatgaaga
atcaaaggtt
caacgtttag
catgttacct
ttcaggttgt
gacgaaaaag
tatgaagcty
acaaaagttc
caaatccatc
cattacatgc
aagttggatt
tggtggaaag
ggctacrtct
ttgatgaaaa
tacgaagaat
atgttgececcg
gaagaatctt
aaagaattag
actttagaag
aggtcctatg
tacccaccta
cacaaggaag
tcaggtgctt
aaagtaatca
gcaataaact
gctgagggty
gctagctaag
ctatttattt
tLrTtittct
aggttitgggy
accttgtgga
atgagtcaat
gaattgatac
catacacagt
agrtccatggt
agretrattr
ttttgcgcett
aaaatcatct
taacaaagtc
caaatcatcg

catggaaaaa
tgcttcaact
tgtttgcite
agecacgttcc
tctgtgeagt
tatatatacc
cgaatcaaaa
aattgaaaag
cattacgttc
caagatgaca
Ccattaataag
cgceggegga
acttttgata
tigtaaatat
ttttgttcat
actgttgage
ggaaagggtc
agtgttcaca
gcaaagatat
gataaaaaaa
taataatgtc
tcgtggacga
ctrctattty
aacaattagt
Caaatgagcc
gtatagctta
atggtgaaca
tgcgtcaaca
gtaaattcaa
catttatgag
atttagatat
aagccttaaa
caatctacca
tcagtgtttt
atttagattt
ggatattgtc
catgcatgtg
tggagatttt
aatatatgaa
tggaaaagga
ttcgtaatta
aatacatgtc
ttggcagagg
ttattaaagc
aacaagaaag
ctgaagagga
atagagaatc
tagctagaat
acatgaaatc
atccgetcta
ttttatagtt
gtacagacgc
acgctcgaag
ggaatatgaa
gtatcaagga
tacgaaaaat
taagattaaa
aaattcgtygt
tcaaataatt
aacaaacagc
tgcaatttct
daagagcaac
ctcagatttt
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tcagtcaaga
aactccagta
tcgtgcatga
ttatatgtag
tgggttaaga
aatctaagtc
aaatttcaaa
ctttatggac
aaaacgagta
agcaagttaa
agtagaaatt
cctgacggta
tcactcacaa
tattggtagt
acattcttaa
gaaggctcat
caaaaagcgc
aaatagccaa
aaaagcaggt
aacagttgaa
aactttgcct
caaagtctca
gggagatcaa
ggaggaatta
catgcagcat
ccattttgaa
gtgggtggat
gggctttaac
agagtcttta
ggttgaagat
catagcaaaa
acaaccttta
acaggaaaca
gcagtctatg
acaaaataag
catatactat
gttagtagtt
tactcaagcecc
attaatctac
gggaaagacc
cttagtagaa
tgtttctatg
agacattgtt
ttcctgtgta
aggacatgtyg
agcatgtgaa
tttgcgtcca
gtgtgaggtc
ttatatgaag
accgaaaagg
atgttagtat
gtgtacgcat
aacctgcagg
gttgatagct
tactatggtc
tttrttttgt
aacaactaat
ttcctggeaa
ggaatactag
agccagtccc
ttttgaaact
cgcegecace
taataagttc

1440
1500
1560
1620
1680
1740
18060
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160



taatccagga
caatagttgt
tttacttaac
aattggcttc
atcttttgta
atctaagaac
cagggecatta
cttttcacct
caagtcatta
aatagaggeg
aatattcttg
gtagtggaag
agacaagcca
ggtgatggca
caattcaata
cacactagca
ctiteceeggt

<gag

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

<220>
<223>

146
6042
DNA

tgagaaacac
tcatacagtt
ttagtcatga
ataacttcag
gaccttggaa
ttaaaatigrt
ccataagtgg
atgaaggccc
gatcctatta
cttgagccca
gcatgggggc
gattcggata
tecggtgoctt
ttgaaatcat
gtatctggtg
gcgacggeag
gcagaagtta

sequence

<400> 146

gacggcacgg
ttagaggtca
ccaaattggc
tgicccggty
gtgaacctgc
ataccgactt
aaggcgttat
atataaatgg
aaaagcagaa
cagggggagc
caaataactt
gaccaatcag
tcaccttcaa
aatttgtgag
gecatcttecte
atcecttecc
cacatcatcc
accgggrgtc
aataaagccg
ttctccagta
ttocctttgtt
accgtgtgea
caatttgact
cttggeggat
atccacatgt
ttccttggty
attaaatagc
tttcgacatg
tactgggcaa
gtgctecette
aaaccggaat
ctgaaaccac

ccacgegttt
taatgggctyg
rattggaatc
ggttctggga
Tgcctggegt
accatcctat
cggttttggy
aaagttagga
gcggaaaacy
ctcactatta
aagtaataac
cttccatcat
gacaataacg
Tttagtatac
aaatatgett
tttgcaaata
acggtictat
ataatcaacc
ataacaaaat
gctagggage
actrcttccg
rtcgtaatgt
gtattaccaa
aatgccttta
grrtttagta
gtacgaacat
ttggcagcaa
atttatcttc
tttcatgtrtt
cttegttett
caaaaaaaag
tcactattat

cgattgagac
cattattagt
tcrctaagec
gaaattictc
ttctagtata
ttgtgtrtat
ccacagcgtt
attgattcac
acceeeeceaa
acccageacc
ataggcaaac
gttgagctaa
gttgagcctt
tgatggacca
cagatgactc
gcttgttgta
agaacggtaa

Artificial Sequence

Phase III marker recycling

aaaccgecaa
cgaagcctge
ggcagagaac
gcrctaactc
gctctgactc
ttgctttgec
tttagtgect
caggggcaaa
tatacacgtc
ttccataaga
acgagccata
agcatcagct
attttcgtygg
atgcatttac
cececagectge
gtcctettec
actgttgacc
aatcgtaacc
ctttgtcact
ccttgcatga
ccgectgett
ctgeccattc
tgtcagcaaa
gcggettaac
aacaaatttt
ccaatgaagc
caggactagg
gtttcctgea
cttcaacace
cecttetgete
aacaaaaaaa
tccataagat
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aagcagtcca
ttctacagcec
ttgtagggea
ggtgaccaac
ggttadgatc
tgttccatta
atctattecct
tatatgctta
gtaggccata
gatgggtaaa
aaacatatac
caacggatcc
ggccaattitt
cttatgatta
gcttattagc
cacagcagag
tgacatcggt

228_SL

tgatttattc
tegteategg
cattcaccca
acacgaacgc
attggaatgg
tgtgagictt
gaaggggtac
tegttttetg
gctaaggeca
gtagacttta
aggaaacaaa
aaaagactaa
tgggagitta
aagctaatgt
aggtaggtic
tgttcaccaa
gtttaaaccc

construct nucteotide

aagtgcagct
taaaatgcag
ctgggtccecy
cgcaggaact
agtacatttc
ctttttcttt
aaacgageag
gaataagagc
acatatcaca
tgatcattag
tgaccattag
taacgttcac
taataactga
ttataataca
ttttctgtaa
aacaataata
caatgcgtct
ttcatctett
cttcgcaatg
caattctgcet
caaaccgeta
tgctattcotyg
tittectgtct
tgtgeceetcec
gggacctaat
acacaagttt
atgagtagca
ggtttttgtt
acatatgcegt
ggagattacc
aaaaagatga
gatcattagc

cagagcccecece
tggaggccgt
ttctagagac
acaaaccttg
atagcccatc
tccactgeac
cgagaacacg
acagaagaag
cacacacgct
cattacgttc
caagatgaca
cattaataag
tataattaaa
gttttttagt
cgttcaccct
atgtcagatc
ccctrgteat
ccacccatgt
tcaacagtac
aacatcaaaa
acaatacctg
tatacacccg
tcgaagagta
atggaaaaat
gcttcaacta
gtttgctttt
gcacgttect
ctgtgcagtt
atatatacca
gaatcaaaaa
attgaaaagc
attacgttca
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ttatcaatic
tgcctttaca
tggcatctag
gagcaacaag
ctgggaaatc
tttcaaatag
cgtgaataca
acagcttttc
gtgatacaga
aagaaaactt
acgctgeaty
cgagtrtectg
cttgatcctc
ccgggaagic
tcaacgcaga
aaataataac
cagegeetygg

agcaccagta
gtacccrttg
cctgcgageg
cttacacaga
ttcaacaaca
tttgcatcgg
accacgggcet
agaaaagacg
cacacgcggce
aaaacgagta
agcaagttaa
agtagaaatt
ttgaagctct
tttgctggee
ctaccttage
ctgtagagac
ctaaacccac
ctctttgage
ccttagtata
ggcctctagg
ggcccaccac
cagagtactg
aaaaattgta
cagtcaagat
actccagtaa
cgtgcatgat
tatatgtagc
gggttaagaa
atctaagtct
aatttcaaag
tttatggacc
aaacgagtac

5220
5280
5340
5400
5460
3520
2580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6184

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1749
1800
1860
1920



aaataactta
accaatcagce
caccttcaag
caacaagaat
tattgcgaag
ttegtttggt
ttgectttgee
agatatattt
cggacaactg
ctgaaaataa
ggaaatattt
attcccicaa
tttcttctgt
ccaageccga
tcttgaccta
aagaggaagt
tgaaattgat
aagagatcga
aggaaaattt
tctectctygy
gcaatgatgce
aaaccatctt
acccatcttg
gaaggagatt
ctcatgatga
ataaaaagga
taccttatgt
agccacaaca
tggacgatac
tcgagagatg
aagaattagt
atcagattca
caagatggtt
ttactggtac
ctgaagacac
tagtaagatt
cttcatctat
atattagtag
cagccgttcc
tgtactctgt
ccrtettegt
aggagttaga
aagaacgtta
taacattata
cgcgagegec
aagcatgtag
ttcaagtggt
ccaataccyt
aaatgttaca
gattcgtttyg
ttttgcaact
aaagccticaa
ttatagataa
ggacctgeat
caccaactga
aaacatgtygg
tctttttcaa
ctttctttaa
tcectttttaa
tctgcgatit
acgtatccgc
atttctgaag
aagccageag

agtaataaca
ttccatcata
acaataacga
atagcacgag
cgcttcagtyg
aaagragagyg
tCtectttty
tctgtcatit
tigaccgtga
tgtgtagcta
atgggceatta
aaatccecge
grcattttecc
cgttatcaga
tgatgagect
taagaaggaa
tgaattaatt
ggaagctttg
acagagtatt
cgttttcaaa
acaaggaata
agacaatgct
cgattcttca
agcaaggatt
agtattgttg
attgtcacat
acgtgatcgt
cgctagaaca
ttttgataat
gtctatctca
Caatttgcat
ttacgttaag
gaaggaaggt
ttatggtttg
attcaaatgy
aatggacgat
agaatgttac
gaaagttgag
ctrcecttrg
taatgatggt
tcatcctatg
caacctgaag
tttatatttc
ctgaaaacct
gatcttgtge
ggaggtcatg
agactgctgtt
agggaaacgt
tatcgaattyg
tttcttytygg
caagatccaa
getgctcagt
atgcaaagag
cazacgtgta
tgatacgctt
catggaaaga
caatggcttt
atagttrcgga
tatcgetgac
gtactgccat
Caaacaacga
ttgactgtgg
cggaggaagce

cgagccatat
gcatcagcett
ttttcgtgeyg
ccgcggagtt
aaaaaatcat
gggrtaatrttt
gaaagctata
tccttaacce
tccgaaggac
tgttcagtta
ttatgcagag
gtgcttggec
tcrtctacat
catacaatga
gaagatttag
ttgataacta
gatgctgttc
caacatatac
tcattgtggt
gactttatgg
ttageccttat
ttggaattca
ttgcgtacac
gaagcattac
aaattagcca
atctgtaagt
gttgtcgaag
agaatgtttt
tatggaacat
Tgcttagata
gtggaaatgg
gagatgogcta
tatatgccta
atgattgcaa
gtttctagtt
attgtatctc
tctaaagaat
gatgcctgga
ttaatgccag
tttactcatg
gtcgtttgag
tctaggtccc
aaattttict
tgcttgagaa
taagtggtoc
atatgaaaaa
aaaattaaga
aaattagcta
atcttattcc
gcctgaaccg
ttcacgtgca
agtaaatttc
tttcgactca
tgcaacgatt
ggaagtgtca
gttggaatcc
acgcatgact
ggttgccacy
aactaggaca
ggaatcatga
tctacaagct
taattggtat
taaaccagcet

11836_045_

gaccattagc
aacgttcacc
ctcgtccaac
catttcgtta
aaggaaaagt
tccectttat
cticggagea
aaaaataagg
tggctataca
gtttggctag
catcaacatg
ggccgtaatt
caccattagt
atttcaatgc
ttatgaagaa
tcaaaggtic
aacgtttagg
atgttaccta
tcaggttgtt
acgaaaaagyg
atgaagctge
caaaagttca
aaatccatca
attacatgcc
agttggattt
ggtggaaaga
gctacttetg
tgatgaaaac
acgaagaatt
rgttgcccga
aagaatcttt
aagaattagt
ctttagaaga
ggtcctatgt
acccacctat
acaaggaaga
caggtgcttc
aagtaatcaa
caataaactt
ctgagggtga
ctagctaaga
tatttatttt
ttrtttictg
ggtttiggga
tgttagacag
gcaaaagagt
tatttataaa
ttgtaaaaaa
tttggtagac
acttgagtta
gtaaagttag
ttgtceccatc
ttttcagcta
gtrtctocgt
ttcatgtaga
atcattgttt
tcaaatctct
gtcaattgca
caagctttca
ccatcitcag
gaaccagacc
aacttagcaa
gctgtaggaa

228_51

aagatgacaa
attaataaga
geceggeggac
cttttgatat
tgtaaatatt
ttrgttcata
ctgttgageg
gaaagggtcc
gtgttcacaa
cagagatata
ataaaaaaaa
aataatgtca
cgtggacgac
ttctatttgy
acaattagty
aaatgagccc
tatagcttac
tggtgaacag
gcgtcaacag
taaattcaaa
atttatgagyg
tttagatatc
agccttaaaa
aatctaccaa
cagtgttttg
tttagattta
gatattgtcc
atgcatgtgg
ggagattttt
atatatgaaa
ggaddaggag
tcgtaattac
atacatgtct
tggcagagga
tattaaagcet
acaagaaaga
tgaagaggaa
tagagaatct
agctagaatg
catgaaatct
tcegetctaa
tttatagtta
tacagacgcg
cgctcgaaga
ctacgaataa
aggcatcaaa
ttgaagcttg
aggaaaagaa
cagtctttge
aaatcactct
atgattcaaa
caggaacaga
agtagtacaa
aaaactgatt
atattggagg
cctttgcaaa
ttggtacgac
taccctgagt
tctygaggcea
crtttceccat
cctttcttge
ttgcagagac
agttattttc
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gcaagttaag
gtagaaattt
ctgacggtag
cactcacaac
attggtagta
cattcttaaa
aaggcteatt
aaaaagcygcr
aatagccaag
aaagcaggrc
acagttgaat
actitgccta
aaagtctcaa
ggagatcaat
gaggaattaa
atgcagcatg
cattttgaag
tgggtggata
ggctttaacg
gagtctttat
gttgaagaty
atagcaaaaqg
caacctttaa
caggaaacat
cagtctatgce
caaaataagt
atatactatg
ttagtagttt
actcaagecy
ttaatctacc
ggaaagacct
ttagtagaag
gtttctatgg
gacattgtta
tcetgtgtaa
ggacatgtag
gcatgtgaat
ttgcgtccaa
tgtgaggtct
tatatgaagt
ccgaaaagga
tgttagtatt
tgtacgcatg
acctgcaggce
ggaaattccg
aagtttctca
gtcgttccga
aagaaaagaa
gtcaatcaaa
ggcaacatcc
ttgatggtty
gccaaacaat
cacagcattt
aatggtgtgg
gaaagagtcc
ggtggcgaaa
atgttcaatt
ggaactcaca
gtcagagctyg
Ttcccaggcc
tattctagat
caatgcagca
ggagacaatg

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
2280
5340
5400
5460
5520
5580
5640
5700



tggagtttcc
aattggcgta
ccatttaacc
ctgaggrcat
gtgtcccttt
gtgtaaacgg

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

147
5213
DNA

<220>
<223> STES

<400> 147

gacggcacgg
gatttctcat
ctagaagtat
tttcgagtga
tttgaagtag
acatgaatta
tgtcataatt
agcttgttaa
taaagaaaart
aatttgaaaa
tacaggatac
atctttacag
tctggcgagg
tttttttttt
aattaaattg
ttttagtttt
tcaccctcta
tcagatcctg
ttgtcatcta
cccatgretc
acagtaccct
atcaaaaggc
atacctgggce
acacccgeag
aagagtaaaa
gaaaaatcag
tcaactaact
tgcttttegt
cgttcettat
tgcagttgyg
tataccaatc
tcaaaaaaat
gaaaagcttt
atccttcace
ttatgaaata
ggttigttat
tttgactctg
cggcggacct
acagaatata
ataatggagc
attgttrtct
caggggcaca
agtaaatgat
tctattacct
ccctgaaatt

attgagataa
ggtcgcegeag
acaaagtgtc
cttgcgataa
tcccccaata
tcatcggtgt

tgtgggcaat
acaattttga
gcgttcaaac
agtcactgat
cttaagggtt
ttaaacccea

Artificial Sequence

11836_045.

gaggcgtect
gttctttcat
tcaggtgcag
atggacgaat
gcgatgttga
gcgeetggeg

228_5SL
tcgattccat
tgtcgatget
tagccgeaga
tggtgggcag
cgggtgcggt
a9

disruption construct nucleotide sequence

ccacgegttt
agagctgttt
caagtttcct
agaagaagcg
gagagtcatt
attaaaaaat
ttgaacaatt
tttacacatc
accgagaatt
tattttaaaa
agcggaaaca
tcctgtctta
tattggatag
cgtcattata
aagctctaat
gctggecgea
ccttageate
tagagaccac
aacccacacc
tttgagcaat
tagtatattc
ctctaggtec
ccaccacacc
agtactgcaa
aattgtactt
tcaagatatc
ccagtaattc
gcatgatatt
atgtagcttt
ttaagaatac
taagtctgtg
ticadagaaa
atggaccctg
ataaatatgc
tcatcactat
catcgtctgt
gtgtttgttc
cttitaattc
taacatcgta
ccgettttta
tcaccaacca
aacaggcaaa
gacacaaggc
tectgetctet
attccecctac

aaaccgecac
ctctgataac
ttaaagggat
ttaaatattg
tagaaggcgt
ataaaggtag
teecttettt
atgtactitt
tcctcgaaaa
ctgttttaac
acttttaagc
ttgttcitga
ttccttttta
gaaatcatta
trgtgagttt
tcrtctcaaa
cettcocttt
atcatccacg
gggtgtcata
aaagccgata
tccagtaget
ctttgttact
gtgtgcatic
ttigactgta
ggcggataat
cacatgtgtt
cttyggtygta
aaatagcttg
cgacatgatt
tgggcaattt
ctccttectt
ccggaatcaa
aaaccacagc
ctcgraadaa
ctcttageat
artgtcatca
atgtgcagat
tgctgtaacc
ggtgtctggg
agctggeatc
tcagttcata
aaacgggcac
aattgaccca
ctgatttgga
ttgactaata

gaagtgactg
acgttgtttg
atataacaga
gatctttecyg
attgctcaat
tgattagacg
Tttt
ctgcatcaaa
gttgacgaca
ccatctagca
tcacacgegg
tttgtgccce
taaaggecat
cgaccgagat
agtatacatg
tatgcitcce
gcaaatagtc
gttctatact
atcaaccaat
acaaaatcrt
agggagccct
tcttocgecg
gtaatgtctg
ttaccaatgt
gcctttageg
tttagtaaac
cgaacatcca
gcagcaacag
tatcttegtt
catgttictt
cgttcttect
aaaaaagaac
cacattaacc
aggtaattaa
ctttaatcct
attggcgeag
ccatgagatg
cgtacatgcc
tgaacagttt
cagaaaaaaa
ggtccattct
aacctcaatg
cgcatgratc
aaaagctgaa
agtatataaa

acagaatact
aacatcgaca
ttctaasact
cagttctact
agtagaaagc
acacatgtcc
tttigggtgc
atatgaaagg
aaagaaaggc
tcegegetaa
ccagggggag
gtaaaatact
gaagctrtrtrt
tccecggygtaa
catttactta
agcctgettt
ctcttecaac
gttgacccaa
cgtaaccttc
tgtcgotett
tgcatgacaa
cctgcttcaa
cccattctgc
cagcaaattt
gcttaactgt
aaattttggg
atgaagcaca
gactaggatg
tcctgcaggt
caacaccaca
tctgctcgga
daaaaaaaaa
ttctttgatg
catatataga
tttctacatc
tagcctcaat
atgaaccget
caaaataggg
attcctggea
aagaatccca
cttagcegcaa
gagtgatgca
tatctcattt
aaaaaaggtt

gacgogtaggt
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o o o v o o o o o
gtgtggttct
ggtcaacgtt
attcaacttc
aacggatgcet

gacatcagct
agatgaaaat
gacagaaata
ctgatacatt
aggcctgtge
ataggtaacc
ggcgatatgt
cgatagtagc
ataaaasagt
aaaaggaaga
ccatgegtcc
gttacttggr
ctttccaatt
taactgatat
taatacagtt
tctgtaacgt
aataataatg
tgcgtctece
atctcttcca
cgcaatgtca
ttctgctaac
accgctaaca
tattctgtat
tctgtetteg
gccectecatg
acctaatgct
caagtttgtt
agtagcagca
trtitgttctg
tatgcgtata
gattaccgaa
dagatgaatt
gtcaaaactt
attacattat
agataacttc
ttcaacgtcyg
cgtccaacgce
ggcgggttac
tccactaaat
gcaccaaaat
ctacagagaa
acctgcctgg
tcttacacct
gaaaccagtt
attgattgta

3760
5820
5880
5940
6000
6042

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



attctgtaaa
agtrttaaaa
tggctgcaga
aaaaggcttc
gtttatcatc
cccgcegatat
taagtagtgg
gtaagttacc
tacgtaggaa
catataaaaa
acatgecttt
taccaatggc
tcaatgctgg
tagtccgtit
agggacaaaa
atattcaaac
acgcaatggg
aagagtatgg
daaadccagc
ctattcctogg
tgaacattgc
cacatgcagc
atgtcgaaag
ccgtatcecat
aaggtgccat
acgcacgtca
gtgctgecct
ctgaaccaac
ccgtcacctg
agcacaacag
cttecatatt
taacctgcag
agcatcccge
aagtggacgc
ctctttcctyg
tagtgaaatg
gagcagaagg
cattcccttt
taaagcatcy
gagcgtggga
ctgttgtggt
actccaaaac

<210>
<211>
<21Z>
<213>

<220>
<223> IMEL

<400> 148
gacggcacgy
ttgtttgatt
cgaagggceag
actcggcagg
tatgcacgac
taaaaaaaaa
gatggagggt
cgtacgtcac
cagccgeaag

148
5417
DNA

tctatttcott
caccaagaac
ccaattggtg
tacaccagtt
tgcgcaatcg
tgaaagctig
aaatacaaaa
tttgtacgcet
ggctetttea
ttatgactac
gcecegttggt
aactacagag
cggtggtgcea
cccaactttg
cgcaattaaa
ttgtctagea
tatgaatatyg
ctgggaagat
tgccatcaac
tgatgtitgtc
taagaatttg
taatttagtg
ttccaactgt
gcecatccate
gttggactta
attagcaaga
agcagccggce
aaaacctaac
cattaaatcc
caccatgtgt
acaagttcgt
gccgegageg
caaacgttrc
agttcrtett
tcttgatctt
gatcttatct
tgggtcaata
cttetgtaag
cgaactctcyg
tccatagrtt
cccagagtat
ttccttagea

aaacttctta
ttagtttcga
aagactgaag
ttaaccaata
agctcatcag
gataagaaaa
caattgaaga
tiggagaaaa
attttggceag
gaccgcgtat
grrtataggcc
ggttgtttag
acaactgrtt
aaaagatctg
aaagctttta
ggagatttac
atttctaagg
atggaggttag
tggatcgaag
agaaaagtgt
gttggatctyg
acagctgtrtt
ataacattga
gaagtaggta
ttaggtgtaa
atagrtgect
catttggttc
aatttggacg
taaacttagt
tacgtaaaat
gcatatatag
ccgatagtat
gtaactacat
agrctticaa
gccatgaaaa
gtgttacttg
ttattatctt
cgattgctag
tecttctacag
artrcgtcaa
aggtagcaat
aaacccggty

Artificial Ssequence

11836_045_228_stL

aattctactt
ataaacacac
tcaccaagaa
daacagtcat
gaccttecate
tacgtecitt
acaaagaggt
aattaggtga
aagcetectat
ttggcgeitg
cctrggttat
tagcttctge
taactaagga
gtgectgtaa
actctacatc
tcttcatgag
gtgtcgaata
tctecogtttc
gtcgtggtaa
taaaaagtga
caatggctgg
tcttggeatt
tgaaagaagt
ccatcggtgyg
gaggeccaca
gtgececgtert
aaagtcatat
ccactgatat
catacgtcat
atttacttta
daagaattct
acactaaatt
attgttacat
gttcatagta
ccattgactt
gaacattaga
gtctaccata
aaagggcacy
atcgecatec
aagtacgatc
cgtcaatcgyg
tttaaaccco

ttatagttag
ataaacaaac
gtcrtttact
ttctggatcyg
atctagtgag
agaagaatta
cgctgectig
tactacgaga
attagcatct
ttgtgaaaat
cgatggtaca
catgcgtgygc
tggtatgaca
gatatggtta
aagatttgca
atttagaaca
ctcattaaag
tggtaactac
gagtgtcgtc
tgtttccgea
gtctgttggt
aggacaagat
ggacggtgat
tggtactgtt
tgctaccget
ggcaggtgaa
gacccacaac
aaatcgtttg
tggtattcte
tagtttgtac
gttgttgtaa
ttatgcaata
agtttgattc
aatagacatt
gecgetcaca
gttattcaag
atcttgcgta
ccttgtteca
gtccccataa
tcrtctgcaga
aatggrtaca
agcgeetgge

disruption construct nucleotide seqguence

ccacgcgttet
atctatgcty
taatatattc
taggaacttc
aagtgcgatt
attagaaaac
tggcataaaa
cgtcacaaaa
adaadaaagaa

aaaccgccat
tttataatat
tgattcicag
ccagtgggtc
caatcgaaag
aataatctaa
atgaaaggca
atcactcata
aaaaaaatca

ccaattccte
cgtatatagt
ttgaaatttc
tgagttttct
attataaatt
atgatatgta
gaagatgggc
gaatgcacta
attcatatca

tattatatgc
taatgaataa
aaatttitca
ctccggaagy
tcgcgatgaa
tgggttaaaa
ggctaaaaag
tcatcettac
tatattatct
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tetrtitttt
aaattaataa
gctcoetgtac
aaagtcaaaa
gaagatgatt
gaagcattat
gttattcacg
gcggrtgegg
gatcgtttac
grtataggtt
tcttatcata
tgtaaggcaa
agaggcccay
gactcagaag
cgtctgceaac
actactggtg
caaatggtag
tgtaccgaca
gcagaagcta
ttggrtgagt
ggatttaacg
cctgcacaaa
ttgagaattt
ctagaaccac
cctggtaccea
ttatccttat
aggaaacctyg
aaagatgggr
ttgaaaaaga
gtcataattt
ttgtcataac
ataaaaagaa
cgtgaattty
acccaaagat
ccraacrrtt
tcagctrceg
tattgctitt
aaccaaagcyg
actcgtggyga
aggtctagtt
taatgagcat
ggg gy

atacattttt
ccctacaaca
agctggtctt
tatttatcat
caacatctga
aggatgtatg
gtatagagat
aataccatac
atatcatget

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5106
5160
5213

60

120
180
240
300
360
420
480
540



gttctticey
tgcitaccty
tgcgtatata
tattatgaat
aagcaaggat
aaccacctaa
tggecttace
tagtggcgat
cgtacaaacc
aacccaagga
tggtgattat
caatcaattg
ttittctcea
atggtggetc
gaacggtgta
caaagtaaat
gtggcttgat
tggcgtacaa
cggtacccca
ctteccagege
aatgattttce
taatggcttc
taggggcaga
gctgaaatgt
aaaaacaata
tcatgaacgc
ctcccaattt
atttccagtc
aggaaaaaaa
tcccacagtt
ggcggacctc
cagaatatat
taatggagcc
ttgtttictt
aggggcacaa
gtaaatgatg
ctattacctt
cctgaaatta
ttctgtaaat
gttitaaaac
gtcaactttg
cgacaaagtc
ttggggagat
agtggaggaa
gcecatgeag
ttaccatttt
acagtgggtg
acagggettt
caaagagtct
gagggttgaa
tatcatagca
agaacaacct
ccaacaggaa
titgcagtct
tttacaaaat
gtccatatac
gtggttagta
ttttactcaa
gaaattaatc
ggagggaaag
ttacttagta
gtctgtrrct
aggagacatt

ccacgetcac
tattcctita
grrtcgtcta
ttcatttata
tttcttaact
atcaccagtt
ttcttecagge
agggtcaacc
aaatgcggtg
acctgggata
aataccattt
atgrigaacc
taatcttgaa
atgttgtagg
ttgttcacta
acctcccact
tggagataag
ttgaagttct
tttaggacca
ctcatctgga
gaaatcgaac
ggctgtgatt
cataggggea
aaaaggtaagy
ggtccttaaa
ttctctatte
ttcagttgaa
atcgaatttyg
taatggttgc
aactgcggtc

‘ttttaattct

aacatcgtag
cgctttitaa
caccaaccat
acaggcaaaa
acacaaggca
ctgctetete
ttcecectact
ctatttctta
accaagaact
cctatitctt
tcaaccaagce
caattcttga
ttaaaagagg
catgtgaaat
gaagaagaga
gataaggaaa
aacgtctect
ttatgcaatg
gatgaaacca
aaagacccat
ttaagaagga
acatcteatyg
atgcataaaa
aagttacctt
tatgagccac
gttttggacy
gccgtcgaga
taccaagaat
acctatcaga
gaagcaagat
atggttactg
gttactgaag

acgcggccag
Ctatcctect
cccratgaac
aagtttatgt
tcttcggega
ctgatacctg
aagttcaatg
ttattetttg
ttcttgtetyg
acggaggctt
aggtgggrrg
ttcaatgtag
gaggccaaaa
gccatgaaag
tcccaagega
aattctctga
tctaaaagag
ttacggattt
gccacagceac
agtgggacac
ttgacattgg
tcttgaccaa
gacattagaa
aaaagttaga
taatattgtc
tatatgaaaa
aaaggtatat
attctgtgceg
taagagattc
aagatatttc
getgtaaccc
gtgtctgggt
gctggeatcc
cagttcatag
aacgggcaca
attgacccac
tgatttggaa
tgactaataa
aacttcttaa
tagttricgaa
ctgtgtcatt
ccgacgttat
cctatgatga
aagttaagaa
tgattgaatt
tcgaggaagce
atttacagag
ctggegtttt
atgcacaagg
tcttagacaa
cttgcgattc
gattagcaag
atgaagtatt
aggaattgte
atgtacgtga
aacacgctag
atacttttga
gatggictat
tagtcaattt
ttcattacgt
ggtigaagga
gtacttatygg
acacattcaa

11836_045_228_sL

ggggagceceg
ttttetectt

atattccatt
acaaatatca
cagcatcacc
catccaaaac
acaatttcaa
gcaaatctgg
gcaaagaggc
catcggagat
ggttcttaac
ggaattcgtt
gattagctrt
cggccattct
caccatcacc
caacaacgaa
agtcggatgce
ttagtaaacc
Cctaacaaaac
ctgtagcatc
aacgaacatc
cgtggtcacc
tggtatatcc
aagtaagacg
aacttcaagt
gecggttecg
gcgrcaggey
atagcgceccc
gaactcttge
ttgaatcagg
gracatgccc
gaacagttta
agaaaadaaa
gtccattctce
acctcaatgg
gcatgtatct
aaagctgaaa
gtatataaag
attctacttt
taaacacaca
trectettet
cagacataca
gcctgaagat
ggaattgata
aattgatgct
tttgcaacat
tatttcatty
caaagacttt
aatattagcc
tgctttggaa
ttcattgegt
gattgaagca
gttgaaatta
acatatctgt
tcgtgttgte
aacaagaatg
taattatgga
ctcatgctrta
gcatgtggaa
taaggagatg
aggttatatg
tttgatgatt
atgggtttct

ttgagccatt
cttgataaat
ttgtaatttc
taaaaaaaga
gacttcgogtg
ctrtrtaact
catcattgca
agcagaaccg
caaggacgca
gatatcacca
taggatcatg
cttgatggtt
atccaaggac
tgtgattctt
atcgtcttcc
gtcagtacct
aaagttacat
tigttcaggt
ggcatcaacc
gatagcagcea
agaaatagct
tggcaaaacy
ttgaaatata
attgctaacc
attgtgatgc
gecctetcacc
acctctgaaa
tgtgtgttct
atcttacgat
cgecctegetc
aaaatagggg
ttcctggceat
agaatcccag
ttagcgcaac
agtgatgcaa
atctcatttt
daadaggtty
acggtaggta
tatagttagt
taaacaaaca
acatcaccat
atgaatttca
ttagttatga
actatcaaag
gttcaacgtt
atacatgtta
tggttcaggt
atggacgaaa
ttatatgaag
ttcacaaaag
acacaaatcc
ttacattaca
gccaagttgg
aagtggtgga
gaaggctact
trtttgatga
acatacgaag
gatatgttge
atggaagaat
gctaaagaat
cctactttag
gcaaggtcct
agttacccac
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agtatcaatt
gtatgtagat
gtgtcgtttc
gaatcttttt
gtactgttgg
gcatcttcaa
gcagacaaga
tggcatggtt
gatggcaaca
aacatgttgc
gcggcagaat
tectecacag
caaataggca
tgcacttectg
tttotettac
ttagcaaatt
ggtcttaagt
ctaacactac
ttcttggagg
ccaccaatta
ttaagaacct
acgatcttct
tatatatatt
accrattgga
aagcatttag
trtccttitt
ttaacaaaaa
cgttatgttg
acctygagtat
gtccaacgec
gcgggtrtraca
ccactaaata
caccaaaata
tacagagaac
cctgectgga
Cttacacctt
aaaccagttc
ttgattgtaa
ctttitttta
aattaataat
tagtcgtgoa
atgcttetat
agaaacaatt
gticaaatga
taggtatagc
cctatggtga
tgttgcgtca
aaggraaatt
ctgcatttat
ttcatttaga
atcaagcctt
tgccaatcta
atttcagtgt
aagatttaga
tctggatatt
aaacatgcat
aattggagat
ccyaatatat
ctttggaaaa
tagttcgraa
aagaatacat
atgttggcag
ctattattaa

600
660
720
780
840
960
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320



agcttcctge
aagaggacat
ggaagcatgt
atcttigegt
aatgtgtgag
atcttatatg
ctaaccgaaa
gttatgttag
cgcgigtacg
aagaacctgc
aaaatatatc
tttgtgtatt
gctccatgac
attcgttita
acatcaccaa
cctacactaa
ttcttgtatg
gaagcagacg
cceceagegec

<210> 149
<211> 9492
<2172> DNA

gtaatagtaa
gtggcttcat
gaatatatta
ccaacageceg
gtcttgtact
aagrccttct
aggaaggagt
tattaagaac
catgtaacat
aggecgegag
cattcacact
tgcatatata
ataataccgt
atcttgaaaa
attcacttig
aattattagc
gttccgactc
caggtgegtc
169Cgay

gattaatgga
ctatagaatg
gtaggaaagt
ttcececttecce
ctgttaatga
tegtteatec
tagacaacct
gttatttata
tatactgaaa
cgeegatctc
catttctita
tatattatat
agcgttatta
accttegtag
ttaaaccgea
atttctctaa
cgaattragca
cagtaatcct

<213> Artificial sequence

<220>

<223> Plasmid paml1iz24

<400> 149

tcgegegttt
cagettgtct
ttggcgggty
aaatacacat
ggatctcttg
atcatagect
cggcaaaaat
gaaaagaaaa
tcgaattttyg
ttatttgata
tctgtataac
cctaactgea
ccgcaccagt
cgacaccgtc
ggacccgcecec
ggaggacggc
gggctricgty
ggtcgececg
gttcgcecge
ggcgatccac
cgacggcacc
ttaacttgat
ctttagaagt
trtattcatt
ttaaaaaaaa
tagatagaac
ctcactgtat
tgaaataccg
attttgttaa
gaaatcggea
ccagtttgga
accgtctatc

cggtgatgac
gtaagcggat
tcgggactgg
catcgtcecta
tatcggttct
acacaggtga
ttttcattrtce
atctaattaa
aatataaaag
gtiittttgt
ttctrtttat
agagaagtaa
gtcccggagg
ttecegegtea
ctgaccaagg
gacccggact
gtegteteot
gagcaccgag
gagcggggceg
gcgtaccggc
gceteggaca
actactagat
atgaaaaaat
gaaatgatga
ataaaagagg
ictcaattaa
ttacatttct
cacagatgcg
aattcgegtt
aaatccctta
acaagagtcc

agggcgatgg

nucleotide

ggtgaaaacc
gecgggagla
Ccttaactatg
Ccaagttcatc
tttctecege
acagagtagce
taaazaaaaa
attgatttgy
gagatcgaaa
gtattattat
tttagttrgt
cattaaaaat
acgccgaggce
ccgecaccgg
tgttcececega
ccecggacgtt
actccggetyg
ggcacggggt
ccgggcacct
ggatggggtt
gcgagcaggc
tttttetctt
ccrtttrtrrt
atataaacct
ttatctgttt
tgtggattta
atttagtatt
taaggagaaa
aaatttttgt
taaatcaaaa
actattaaag
cccactacgt
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cgatattgta
tiactctaaa
tgaggatgcec
tttgttaatg
tggttttact
tatggtegtt
gaagtctagg
tttcaaattt
accttgettg
gaaaagtact
trtccattgt
ataggtatat
gccttatcgt
cgaataatgc
ccatcgtget
atgagctcca
ctacctrrecat
gatatagtta

sequence

tctgacacat
gacaageecg
cggcatcaga
aaagtgttgg
tctctegeaa
gtttatacag
aagaaaaatt
tgattttctyg
aaattttict
tatggattag
ttaatcttat
gaccactctt
catcgaggca
ggacggcttc
cgacgaatcg
cgtcgcegtac
gaaccgccegg
cgggcgegeg
ctggctggag
caccctetge
gctctacatg
catttatraaa
cartctitgc
aacaaaagaa
tceccatttag
gtttctectgt
tagttattca
ataccgcatc
taaatcagct
gaatagaccg
aacgtggact
gaaccatcac

tctcacaagy
gaatcaggtg
tggaaagtaa
ccagcaataa
catgctgagg
tgagctagcet
tccctattta
ttecetttttt
agaaggrttt
acaatcitcc
ctcactcaaa
atatgtattc
atgtcgegat
gacataaatc
ttgcattctt
gtgaagacga
ctaaacgatc
aaaggcaaac

gcagctcecyg
tCagggcegeg
gcagattgta
acagacaact
taacaatgaa
ggtttatacyg
trrcrttcca
agagrtccct
attcaatctg
tactggttta
tttgagttac
gacgacacgg
ctggatgggt
acccrgcgyyg
gacgacgaat
ggggacgacg
ctgaccgtcy
ttgatggggc
gtcaccaacg
ggcctggaca
agcatgcect
atttrtggtt
aaccaaaata
aaagactcga
ttggagtttg
tegrtttitt
tataatctta
aggaaattgt
cattttttaa
agatagggtt
ccaacgtcaa
cCctaatcaag

page 174

aagaacaaga
ctictgaaga
tcaatagaga
acttagctag
gtgacatgaa
aagatccget
tttttttata
tctgtacaga
gggacgctcg
cccttecectce
ttgctaagaa
aatgtctcaa
gggaaaggag
ttgagagagt
attcctttty
agacgacaag
aagagatgat
ggtgtttaaa

gagacggtca
tcagcgggtyg
ctgagagtgc
ataccagcat
cactgggtca
gtgattccta
acgctagaag
ttttcatata
ttttctggtt
tatgggtttt
attatagttc
cttaccggta
ccttcaccac
aggrgccggt
cggacgccgy
gcgacctggc
aggacatcga
tcgegacgga
tcaacgeacce
cegecctgta
gecectgagt
ataattgaag
agaagctict
atatcaaaca
cattttctaa
ttgttttgtt
acttgcggty
aagcgttaat
ccaataggcc
gagtgttgtt
agggcgaaaa

ttttttgggg

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5160
5160
5220
5280
5340
5400
5417

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



tcgaggtgec
cggggaaagc
agggcgetyag
gcgecgetac
cgatcggtdac
cgattaagtt
gagcgegogt
tgtatgaaag
aggtaatctt
caaactgact
tcaagtacta
attcaagcaa
tacccaatcg
tacgctcagg
ccagecatget
aattaaccca
agaaactgat
ggctccaaca
ccaagaaaga
ctcgctaatt
acttattact
caaacgcecac
ttggcaaacc
ttagaggatc
atggtagacg
aagaaatcaa
atgtaactaa
atattatgac
attcacgaaa
tcaacatatc
attttcatag
tgaattgtac
cgaataaagt
ttgttgaagc
taaaattgta
aaatccatat
acacgactat
cttacgttat
agaaaatcta
ggttagatcc
ataaattgtrc
ccaaatataa
taataattcc
caaaacgctt
aagttagaga
gtccagtact
taactcctgo
caaaagagcc
aaaatgcgaa
ccaaacatgt
tgaggaaaaa
atggagagaa
tcttageegyg
cttataaaat
caagatctct
aaggaagaaa
cacagaatgt
taaaaagaga
atgggcttac
catgtcgagg
actgtgttgc
atcgagtatg
gcaagtatgt

gtaaagcact
cggcgaacgt
caagtgtagce
agggegegtc
gggcctctic
gggtaacgcc
aatacgactc
aaagtgcgta
tgttaggtgc
tcrgtgagag
ctatcattcc
gttgcggagc
ctgcgtgctg
gcactgtact
ataatgctygg
aaggggtatc
ttgggccgaa
ggctcgtaga
accgcagagt
gctattgagt
tttcctattt
aatatacgta
taatgtgacc
cacgaaaatg
tgtgtgrctc
tcctacacag
atacacgatt
atattacaga
taaacctatg
gcgaaaattc
agaaatttgc
taccgcetggg
cgcggaaaaa
atgatgaagc
Ttcaattcct
cctcataagc
tctgatgget
gtgcgcagat
taatatacag
caggcgtaga
agicagggtc
agtgagatgg
aaaaaaccat
catagaagaa
tttggattat
cgcaggaaat
tgtaaaaagt
agaaatctca
aatctggggt
aaggcttcat
taatccattc
gcaaatccct
cttgatcgac
agcaattrcaa
tggtatgtca
agtccaatgt
tttgtcatat
acccgtatat
gatagaagge
ctgctgtotg
ttgtcccaga
tgctragatgc
accagaagca

aaatcggaac
ggcgagaadg
ggtcacgcty
gcgccatteg
gctattacgce
agggtrttec
actatagggc
gaataacgaa
gattttatcc
aattatrtic
attatatgac
taagaatttc
gaattatgtt
gcccgtgect
agcaaaaatt
aaataatcga
tcgegtraaaa
gcctegttte
gctttgataa
aagttcgatc
gaggttggta
ccaggttcac
gtcgctgatt
atgtgaatga
atggesaattyg
ggcttaaggg
accatggaaa
aagggttcgc
gtttacgaaa
atgtcatgrc
tactatcacc
cgttatrtagg
agtaaacagc
gttctaaacg
attctaaatg
agcaatcaat
aacggtgaaa
ggctcecgetg
caaaaaacca
acagtttatc
cctaccaaac
agaaatctgc
cataagacat
atggagcgct
cttgatgctce
ggtgtrrtat
atggcitgga
gtagatagct
ctctacctta
tatggagatg
tggaaagctyg
gaatttatgt
tcagatgggt
actgtrtratrt
gctactgtga
caatttacat
tgtcgaagtg
ttcagcttca
cataaaaatt
ggagaacagc
aagggaatca
tatggaagat
cgtgaagtga
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cctaaaggga
gaagggaaga
cgcgtaacca
ccaticaggc
cagctggcga
cagtcacgac
gaattgggta
cattcatagc
gaaaagcaat
atatcaacgt
ctatttactt
acatgttgtt
aaaagttaca
gcgatgagat
tcaatcagaa
tgtgettttt
agtttgattc
ttgagggeac
atcggttaca
cgtttggcgt
trgattgttg
gaaaactgat
agcggatcac
atacatgaaa
atgcagtitga
caaatgtatt
ttaacgtacc
aagtcctgtrt
tgatccacga
cacattaaca
cactagtact
tgtgaaacca
tattgctact
cactattcat
gcrtttattt
tctatctata
ttaaagacat
ccecgegreat
aacacagagc
agcgtecttge
cactgttgga
agcaatgtca
tcccaatgac
Ctaaaggaga
aattgagaat
Ctaaatttct
tgcttggtct
tggatcctaa
cggtttgtga
gtccagatga
tcacaatttt
acggcgagcea
acgttgtgaa
catccattat
cgaccaggtc
acgactgtaa
gtcacaaaac
cggatgattt
tcttgcttygg
ttaaaatatc
agtattttta
acaaattcag
aaaaggcaaa

228_SL

gcccecgatt
aagcgaaagg
ccacacccge
tgcgcaactyg
aagggggatg
gttgtaaaac
ccgggeecec
tgttctggag
tactctctar
aagatcacat
cttgaatctt
gaacttaaca
teccttrtttt
acatcaattt
atagaaaaga
cactctacga
grtggcggcta
aaaatgtcca
ggtcttaacg
cttteggggt
tcaaagaatg
cgtatggttc
gaaaagtgat
gattcargag
agacatgtge
catgtgtotc
trtttigtge
tctatgectt
aaatcatgtt
tcattgcaga
accattggta
cgaaaagttc
Caaatgaggt
cattaaatat
ctattacaac
¢tttaaaaty
cgcaaacgte
aaatgtcaca
tTtttgaaggt
attacaatgt
aaaaagtggt
gacgcttgat
agttgaaggt
atatttcaac
ttctagectge
cactggacgt
gtggttaggt
gctaatogag
cgatcacgtt
aaacaggaag
aaagtttaaa
tatagaagtt
aaagggcgaa
ggacggaatt
agctagggag
tgttgctggg
aagagaagtt
ccagggtgag
caacaaaata
acaaaaaaag
taaagattgg
cggtcatcac
agacaaaggc
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tagagcttga
agcgggeget
cgcgcttaat
ttgggaaggg
tgctgcaagg
gacggcecagt
cctcgagaga
gctrtacaaa
gttagtcata
ggttccitta
agagctcata
atcttcatta
catttttcce
aaaaaaaaaa
cctcaacagt
atgatctgtg
atgtctgagg
ggtaatattc
taggttttgt
gtaacgccaa
aaaatataca
ataccctgac
ctcgatacaa
atctgacaac
gtcacgaaaa
acgaaaagtg
gtgtattgaa
tctcttagta
attatttaca
gcaacaattc
cctactactt
accataactt
Ttgcagaagc
ttaaagctca
tattagctct
ctttctgaaa
acggctaact
cagggctatc
gaacctggta
actgcaggtc
agaaatgcca
ggtaggataa
gagtttgccg
tttgacattg
ataagatttg
agtgaccttyg
gacagtacaa
agtttaagag
ccgcectacgtyg
acaaggaatt
agggatctty
cgtgaagcat
ggccctgaat
gtccatattt
gaaatcattyg
ggaacaactt
ccgeccaatta
agtactgtat
gaagtgaaat
aatctaaaac
agtggtaaaa
tgtataaatt
gaaaaattgg

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5160
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700



gcattacgcc
tacagtttga
tctgctaaaa
tttggatgaa
gccatctcaa
attattgggt
ttacgcgaaa
atacaaagtt
atgaatgcag
agccttictc
caaagcagct
agtgacagtt
cttggcaaaa
ttcttcagaa
agacttttcg
caagactggt
gggggatcca
ttagtgaggg
ttgttatccyg
gggtgcctaa
gtcgggaaac
tttgegtatt
gctgeggega
ggataacgca
ggcecgegttg
acgctcaagt
tggaagctcc
ctttcteect
ggtgtaggtc
ctgcgectta
actggcagea
gttcttygaag
tctgctgaag
caccgcetggt
atctcaagaa
acgttaaggg
Ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatyg
gccageegga
tattaattgt
tgttgccatt
cteceggrtee
tagctccttc
ggttatggca
gactggtgag
tegeececggey
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgtiga
ttgtctcatg
gcgcacattt
tataatttaa
tagagaaaaa
aatactacct
tgtctgtgra
cgaatgtata
tittgttgaa
ccttetttat
aaattcccaa
atccegteeta

cgaaggtttg
tgetgtecge
tgtgtatatt
aaaaaccatt
gatacaaaaa
cttgatcaac
gaaaaacaaa
aagagaaaac
tcttaacgag
aattcatcag
tcaatcttgg
tgttcgatgy
gettcatcgg
gacaatctac
acggcagtaa
tcaccagctg
ctagttctag
ttaattgcge
ctcacaattc
tgagtgaggt
ctgrcgtgec
gggcgctctt
gcggtatcag
ggaaagaaca
ctggecgtttt
cagaggtggc
ctcgtgeget
tcgggaagcg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
atttrtggtca
agttttaaat
atcagtgagg
cccgtcegtgt
ataccgcegag
agggcecgage
tgccgggaag
gctacaggca
caacgatcaa
ggtcctccga
gcactgcata
tactcaacca
tcaatacggy
cgttcttegyg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
attttttaat
atagtttitg
tttatcttge
gaagaccaca
tctatttaat
attttttaaa
ttactttcta
attattcecat
agaaaccatt

ccagttaaag
gggcctcata
agtttaaaaa
tttagacttt
gecgttaccgg
tttcctcaga
tatttitaatt
aaaatttata
aagacatggc
cagatggotc
acttggaacc
aggcaacgta
cagcctigaa
caacagcgtit
ccttcaagat
gcatcattgg
agcggecgec
gcttggcgta
cacacaacat
aactcacatt
agctgcatta
ccgecttectc
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctecectgtrcc
tggcgetttc
agcrgggotg
atcgtcttga
acaggattag
actacggcta
tcgyaaaaag
tttttgtttg
tcretrtctac
tgagattaic
caatctaaag
cacctatctc
agataactac
acccacgctc
gcagaagrtgg
ctagagtaag
tegtggtgtc
ggcgagtrac
tcgtrtgtcag
attctecttac
agtcattcty
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttoctttt
tatttgaatg
tgccacctyy
ataaatatat
ttttccgaag
tecttectget
cacgaaaatc
ctgcttttct
ccrttigttta
aaatccaaat
cattaaaaga
attatcatga

11836_045_228_sSL

gaccagagtyg
agagttgtgg
gttgtatgta
ttcttaacta
cactgatttyg
catatcagta
gigatacttg
tacaatataa
cttggtgaca
ttcgatttgce
tctcttcaat
ggattccaat
ctcttcagcet
agagatagtg
accgttagca
gatgttctte
accygeggtyg
atcatggtca
aggagccgga
aattgcgttg
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
cecgeececct
aggactataa
gaccctgcecg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtagc
caagcagcag
ggggtcrgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggcteca
tcctgcaact
tagttcgoca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgceca
agaatagtgt
gccacatagce
ctcaaggatc
atcttcagea
tgccgcaaaa
tcaatattat
tatttagaaa
gtcecttttea
aaattaaaaa
atgtaaaaga
ctcaggtatt
ctgtgattit
tgtctaataa
tttitttttc
acaaaacata
tacgaggcgce
cattaaccta

tataaaatgrt
taacaacgca
ataaaagtaa
gaatgctgga
tttcaaccag
acagttatca
tgaattttat
gtaatattca
actctettea
aaagcagcca
ttagaagaca
ctttgtctag
tggttaacca
atgttagaag
tcaacttcga
aagtcgaatt
agctccagcet
tagctgtttc
agcataaagt
cgctcactge
caacgcgegg
tcgetgeget
cggttratcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccceeogttc
gtaagacacyg
tatgtaggeg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttegtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgyg
atgttgtgca
gecegeagtgt
tcecgtaagat
atgcggegac
agaactttaa
ttaccgoctgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
tcacgtgceta
tagaaagtaa
ctctaggggy
aatgccgaat
acattttact
atatatatgt
ttcatteccgt
aaaataaata
gtgtaagtta
taaaaatagg
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ggcggaatct
ggtgcgcegcea
aatttaatat
gtagaaatac
tatatagatt
agctaaatat
tttattaagg
tatatatgtg
aaccaacttc
aagcatcgga
agactgggtc
cttcgtgcett
tcttttcaat
acttaccggt
agatagcttc
cctgeagecc
tttgttcect
crgtgtgaaa
gtaaageety
ccgctticca
ggagaggcagg
cggtegtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttcecece
acctgtecac
atctcagttc
agcccgaccg
acttategec
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg
acgaaaactc
ftccttttaaa
ctgacagtta
catccatagt
ctggcececag
caataaacca
ccatccagtc
tgcgcaacgt
cttecattcag
aaaaagcggt
tatcactcat
gerrtietgt
cgagtigctc
aagtgctcat
tgagatccag
tcaccagegt
gggcgacacg
atcagggtta
taggggttcc
taaaaataat
dadaagaaat
atcgecaaca
tgtitcatct
tatcgttaat
aaagtacget
aactcttcta
aacacagagt
caggcaagcg
cgtatcacga

>760
5820
3880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
65840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
2000
2060
9120
91890
9240
9300
9360
9420
9480



ggcectrtcg

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

<220>
<Z223>

<400> 150

tcgegegttt
cagctigtct
ttggcggyty
aaatacacat
ggatctcttyg
atcatagcct
cggcaaaaat
gaaaagaaaa
tcgaattttg
ttatttgata
tctgtataac
cctaactgea
gcgattaaat
cgggcaatca
tctgaaacat
ctggctgacg
tgcatyggtta
tcectgattca
gattcctgtt
atcacgaaty
gcctgttgaa
cgtcactcat
ttgtattgat
gaactgcctc
tgataatcct
traacttgat
ctttagaagt
tttattcatt
ttaaaaaada
tagatagaac
ctcactgtat
tgaaataccyg
artttgttaa
gaaatcggca
ccagittgga
accgtctatc
tcgaggtgec
€ggggaaagc
agggegetyg
gcgeegetac
cgatcggtge
cgattaagtt
gagcgecgegt
gaccaagtca
tatttactat
agctatgtaa
ataaaattta
tctctataag
cactaagtaa
cagaatgaag

150
8845
DNA

tc

Plasmid pAM1758

cggtgatgac
gtaagcggat
tcggggctyy
catcgtccta
tatcggttct
acacaggtga
ttttcatttc
atctaattaa
aatataaaag
gttttttegt
ttcttttiat
agagaagtaa
tccaacatgg
ggtgcgacaa
ggcaaaggta
gaatttatgc
ctcaccactg
ggtgaaaata
tgtaattgtc
aataacggtt
caagtctgga
ggtgatttct
gttggacgag
ggtgagrttt
gatatgaata
actactagat
atgaaaaaat
gaaatgatga
ataaaagagg
tctcaattaa
ttacattict
cacagatgcg
aattcgegtt
aaatccctta
acaagagtcc
agggcgatgg
gtaaagcact
cggcgaacgt
caagtgtagc
agggcgegtc
gggcctctte
gggtaacgec
aatacgactc
atggttttca
gaacttgaaa
caatatatag
gtgtatactc
actcgagaat
taatactgge
tgaaaatcta

Artificial Sequence

nucleotide

ggtgaaaacc
gccgggagea
cttaactatg
caagttcatc
tttctcecege
acagagtagc
taaaaaaaaa
attgatttgg
gagatcgaaa
gtattattat
tttagttigt
Ccattaaaaat
atgctgattt
tctatcgatt
gcgttgcecaa
ctcttecgac
cgatccccegg
ttgttgatgce
cttttaacag
tggttgatgc
aagaaatgca
cacttgataa
tcggaatoge
ctcctteatt
aattgcagtt
ttrttctcit
cCcrttttttt
atataaacct
ttatctgttt
tgtggattta
atttagtatt
taaggagaaa
aaatttttgt
taaatcaaaa
actattaaag
cccactacgt
aaatcggaac
ggcgagaaag
ggtcacgctg
gcgccattcg
gctattacge
agggttttcc
actatagggc
tggcaagatc
gactaagaag
ttaagaaacg
tatatataat
gaactgcgtrc
atatcatttt
atattaggaa

11836..045..

sequence

tctgacacat
gacaagcccg
cggcatcaga
aaagtgttgg
tctctcgeaa
gtttatacag
azgaaaaatt
tgattticty
aaatttttct
tatggattag
ttaatcttat
gggtaaggaa
atatgggtat
gtatgggaag
tgatgttaca
catcaagcat
caaaacagca
gctggcagty
cgatcgegta
gagtgatttt
taagcttttg
cecttattttt
agaccgatac
acagaaacqgg
tcatttgatyg
catttataaa
cattctttge
aacaaaagaa
teccatttag
gtttctctgt
tagttattca
ataccgcatc
taaatcagct
gaatagaccg
aacgtggact
gaaccatcac
cctaaaggga
gaagyggaaga
cgegtaacca
ccattcaggc
cagctggega
cagtcacgac
gaattgggta
aagacaggaa
aactgcgtcc
tttggcggga
ccatatggag
fggttatgcec
cattttcatt
tcagagcetgg

228,_SL

gcagcteoeg
tcagggcgeyg
gcagattgta
actagacaact
taacaatgaa
ggtttatacg
tttctttcca
agagttcect
attcaatctyg
tactggtrta
titgagttac
aagactcacg
aaatgggctc
ccecgatgegce
gatgagatgg
tttatcecgta
ttccaggtat
ttecctgegec
titcgtctcy
gatgacgagc
ccattctcac
gacgagggga
caggatcttg
ctttttcaaa
ctcgatgagt
artttttggtt
aaccaaaata
aaagactcga
ttggagtittg
Tcgtttitit
tataatctta
aggaaattgt
cattttttaa
agatagggtt
ccaacgtcaa
cctaatcaag
geeceecgatt
aagcgaaagy
ccacaccegce
tgcgcaactg
aagggggatg
gitgtaaaac
ccgggeecec
agagatcttt
acttcaaatt
tgettecttt
gagacagttg
atcgattcct
ttcattagta
ctgtactgaa

page 177

gagacggtca
tcagegggty
ctgagagtgc
ataccagcat
cactgggtca
gtgattccta
acgctagaag
ttttcatata
ttttctggtt
tatgggtttt
attatagttc
tttcgaggec
gcgataatgt
cagagttgtt
tcagactaaa
ctcctgatga
tagaagaata
ggttgcattc
ctcaggcgea
gtaatggcty
cggattcagt
aattaatagg
ccatcctatg
aatatggtat
ttttctaagt
ataattgaag
agaagcttct
atatcaaaca
catitftctaa
ttgttttgtt
acttgcggtg
aagcgttaat
ccaataggcec
gagtgttgtt
agggcgaaaa
ttttttgggg
tagagcttga
agrgggegct
cgcgcettaat
ttgggaaggg
tgctgcaagg
gacggccagt
cctcgaggte
gggtaatgtc
cacggaatca
ttattattgc
ttattaccge
tftatccatat
ccetectect
gaagcgacag

9492

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



tttctaagtt
tatttgeggt
cagcatccga
cctettegtc
ctaaaacaaa
cgttcaaata
agcatctgta
caacaatacc
gtgaaaattg
tcttgtgtaa
gcaaacgoege
ctrecttectt
ctcgttttaa
tactctgect
cattatcgtg
tactcgtctc
taggcagggt
atatccattt
ctgataaatc
tagtcattct
aaacatcaac
agcattgtat
atccatagtc
tttgaataaa
ttaccgaatt
ctaagataga
tatagtttga
gatttgggtt
ataaaccaaa
ataactcaga
catcattttc
aaggaaatag
cttggtgact
aaataggctc
Trtgtattgy
cccttggagg
taggtcttgg
tagaaggtgt
tagatttggg
ttttagcact
atggagatag
taccactata
gagtttccat
atgctagatg
ttgtcgtcaa
ttttgatgca
Adaaaaaaaa
gtcgtctaat
ctattgagca
tgcggaaaga
aatctgttat
gctritgttc
ttectgtgty
agtgtaaagc
tgceegettt
cggggagagg
geteggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttec
gatacctgtc
ggtatctcag

ttctatattyg
agcatttica
cagtaatcct
atcgtcatca
agtccaggag
gcecacctta
atcttgaaat
caaatgttca
tgtcgaggaa
taccgatcca
aaatttaatg
caatttcgta
ggaaagaatt
agaacattct
cacatttgca
gtacctacca
ggaagtgata
ctgtacagtt
ggcgcaatgt
caagtiggca
atcgttatcc
atatctctga
cccgtetatt
atatgacctt
ggaaacagca
gtttgctccy
ttrtttitgt
tagacttgga
aggaggcaag
atcaggaatc
tggaatgeat
cgcacgaacy
taagtggccea
gtcacataac
atagccaaat
ctcatttgct
caaagacgat
attcattaga
tgagaacgaa
acttcrttgy
agtgctggge
tigtgtcgag
catttaaaag
ggttaaaaca
ctittcgagg
gaaaagtaca
gaaaaaaagg
cactaccttt
atacgccttc
tccaatatit
atatcccttt
cctttagtga
daattgttat
ctggggtgec
ccagtcggga
cggtttgegt
tcggetgegg
aggggataac
aaaggccgeg
tcgacgetca
ccctggaage
cgeettictc
ttecggtgtag

ctatgttcac
ttatcaaatg
gaactattat
fTcttcatcaa
ctggcectega
atcttcaatt
agtacggatt
tgaatatttt
ctctttgatt
tagtccagaa
gttaaagctt
aagtcaatct
gagcttatcg
cctgaattta
acttcaacaa
ttaccaacat
ttgtccteat
gtgctttegt
tgtttatita
ataggtgtaa
acttctgcta
ccatctttygg
ctecaatect
aacagcggea
gaaatagaat
gacggaattc
ggaattiggth
gcttgagaat
agtggtgaat
ttatgaatca
tgaacggcett
tctgeetttg
catgcaagct
gtacaagaag
ggagcgacct
cgggataggt
gttctgtgay
ttaccgtctt
aatgtagagg
aacctggcta
ttctctaget
ctaccaaaat
trgrttecgc
gttttaaaat
aaattctegg
tgatgtgtaa
gaaattgttc
atattttita
taaatgactc
aacgertcetrt
aaaggaaact
gggttaattg
cegetcacaa
taatgagtga
aacctgtcgr
attgggcget
cgagcggtat
gcaggaaaga
ttgctgygegt
agtcagaggt
tcectegtyge
cctrcgggaa
gtcgtteget

11836_045_228_sL

cctcagtgag
gagagtcaat
caagttcatt
aacttagacc
Cctagttcatc
cattgggect
titttgcttc
cgggatatag
tgagatttga
cataattratt
ttaggctgtt
gtaagattat
tagttagaac
aggtgaatcc
ctttgttagg
cttttgaaaa
tgaatacaaa
cagaatttat
aggtgcattt
atacttctaa
ttacaaatgc
aaatcatcaa
graattcttc
acgttatrtt
cattagctga
ttctgtgecc
Tictttectt
atatcgtttg
aaggaggaaa
aaaaatcaga
tgttagtatc
aagrggtgcc
ctataatttt
cattcaaaaa
tgggtggrat
tactattact
ggtgttgtgg
cattgccaga
aggaaatagg
acttttccgt
ctattatttg
tgtgaaaagg
tgtatcctge
attttcaaat
tattttcttt
attaacaagc
aaaattatga
attaattcat
tcctacttea
cttcactcga
tgatgeggec
cgegettgac
ticcacacaa
ggtaactcac
gccagetgea
cttcecgettc
cagctcactc
acatgtgage
ttttccatag
ggcgaaaccc
gcrectecergt
gcgtggeget
ccaagetggg

aaggrttctyg
atgaatagty
atcggtcgaa
gaaactgtag
aattttatca
tcttctteca
catattacta
agtattittc
gatggaatct
tcgatcaacg
ataaataaca
tgccaaatta
agattgtata
cctecttaty
attgattaaa
gttctttata
atcctrgattc
attctgaaca
gagtacigaa
attctttagt
gtcttcaaat
tttgtctacc
ctggaaattg
ggtttcgtca
taacgctaca

cagggogtgaa
ggggggtgca
tctttcaaca
gcgggactga
aattagaata
ttttttacat
azaagagata
ctctececttt
ggatttttta
attatctgat
tgcgtgaaag
taaataatca
agagtttgaa
agaaggtgag
ccatttttrt
gttgggcgtt
ggaaactata
atcttccttt
tactttttta
agcractatc
tacatatcgc
caggrtacct
gtgcacaggc
aaaatgtatc
aatattictg
geecaccygegg
gtaatcatgg
cataggagcc
attaattgcg
ttaatgaatc
ctcgetcact
aaaggcggta
aaaaggecag
gcteegecce
gacaggacta
tccgacectg
ttctcatagce
ctgtgtgcac

Page 178

tcattcacca
gtitgtagatt
tcatcattat
caaagagttt
ctgtagtcaa
aaacttgtaa
tttgatacag
agccaaatag
agtgaatcta
aaacaaaact
attaaactgt
tcaggttttt
ctgtcaacag
attacagtat
cctagaaagg
atgggaagaa
aatataccag
atgtaaagat
acttcgagtyg
ctagtttcca
aagaaacacc
aaccttagta
ttcaaaagaa
tcetttgetc
gaggtgtcig
tgtaaaaatg
gccaatatga
ggtgtatagg
ggtgtgattyg
tcctttagtt
ttggtacaaa
ataagacatt
ctictgttag
atagaggttc
aaattttcgg
agattggaat
gtggaaaccqg
gaagtgaccc
aatcttitct
cctcttgaca
ctcgacaagg
ttgtctgtag
titagcgoge
tgectttett
gcctttcata
cgcacccaaa
atggacatgt
ctgetticta
agagtagaac
tcagttttag
tggagctcca
tcatagctgt
ggaagcataa
ttgcgetcac
ggccaacgeg
gactcgctge
atacggttat
caaaaggcca
cctgacgage
Taaagatacc
ccgettacceg
tcacgcigta
gaaccccccg

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
3580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780



ttcagcccecga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatccttrtt
ggtctgacag
gttcatccat
catctggecc
cagcaataaa
cctccatcca
gtttgcgcaa
tggcttcatt
dcaaaaaagc
tgttatcact
gatgcttitc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcagggy
aaataggggt
ctataaaaat
taaaaaaaga
gggatcgeca
aattgtttca
acttatcgtt
tgtaaagtac
cgtaactctt
ataaacacag
ttacaggcaa
aggcgtatca

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

<400> 151
ttagcagatg
aaactgtaag
cgtaatgccec
atacttgcaa
tactecgattt
aacacagtgt
tcgacatgat
aagcccatat
cctttttata
attctgtgaa
tetteettca
agatcttgaa
tttataagat
ggctaagaat
ctcteccatca
tttcctcaaa
atgtttggca
cgcattttct
ctectttigtt

151
1761
DNA

ccgetgegec
gcecactggea
agagttcity
cgctctgetyg
aaccaccget
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatge
agttgcctga
cagtgctgca
ccagccagec
gtctattaat
cgttgttgcec
cagctccggt
ggttagetec
catggttaty
tgtgactggt
ctcttgeecg
catcattgga
cagttcgatg
cgttictggg
acggaaatgt
ttattgtctce
tcegegeaca
aattataatt
aattaaagaa
acaaatacta
tcttgtctgt
aatcgaatgt
gctttttgtit
ctacctictt
agtaaattcc
gcgatccgtce
cgaggecectt

cgcgceaccty
attccgecac
aatttttege
tttatacagt
ttaccactcc
tttagattct
ticacttcta
acagtactct
attggcggaa
gttgttcecce
atgatttccr
atatggacaa
tcagggectt
gcttcacgaa
agatccctrt
trccttgtet
cgtagcggaa
cttaaactct
gractgtcac

ttatccggta
gcagccactg
aagrggtgge
aageccagtta
ggtagcggtg
gaagatcctt
gggattttgy
tgaagtttta
ttaatcagtg
ctcececgteg
atgataccgc
ggaaggaccyg
tgttgecggy
attgctacag
tcccaacgat
ttcggtectce
gcagcactgce
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
rrtecccgaa
taaattrtit
aaaatagtit
cctittatet
gtagaagacc
aratctattt
gaaattittt
tatttacttt
caaattattc
ctaagaaacc
Tcgic

saccharomyces cerevisiae

cgttgttacc
attttataca
ctrttgtetrtt
gatgaccgcet
aatctttata
ttrtttgtga
ttttgttgec
caccctggaa
cttctcttgt
cagcaacatt
ccctagetrga
ttecgtecat
cgeecttttt
cttctatatg
taaactttaa
tectgtitic
cgtgatcgtc
ccattagctt
ctaaccacag

11836_045_228_5L

actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttrtgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
€ggggcgaaa
gtgcacccaa
caggaaggca
tactcttect
acatatttga
aagtgccacc
aatataaata
ttgttticcyg
tgcrcottoct
acacacgaaa
aatctgceitt
aaacctttgt
Ctaaaatcca
catcattaaa
attattatca

acaactctta
ctcrggtect
tgcctttttc
gaatttgtat
aaaatacttg
tattttaagc
aagcaagaaa
atcatccgty
tttgtgacca
acagtcgtat
cctggtegte
aatggatgaa
cacaacgtac
ctcgeegtac
aattgtgaca
atctggacca
acaaaccgta
aggatccaag
accaagcatc

tgagtccaac
tagcagagcyg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtcet
atcaaaaagy
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccgyct
Tggtccrgea
aagtagttcg
gtcacgeteg
tacatgatce
cagaagtaag
tactgtcatg
ctgagaatag
cgcgecacat
actctcaagg
ctgatcttca
aaatgcegea
ttttcaatat
atgtatttag
tgggtecret
tataaattaa
aagatgtaaa
gctctcaggt
atcctgtgat
tcttgtctaa
ttattttttt
aatacaaaac
agatacgagg
tgacattaac

tgaggeccgc
ttaactggca
acttcacgtyg
cttccatage
attccctttc
tgttctceca
tttttatgyc
aagctgaaat
cttcgacaat
gtaaattgac
acagtagctg
taaacagttt
ccatctgagt
ataaattcag
gctittecaga
tctccataat
aggtagagac
ctatctactg
caagccatac

page 179

ceggtaagac
aggtatgtag
aggacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctatrtic
gagggcitac
ccagatitat
actttatccg
ccagttaata
tcgtttggta
cccatgtrgt
ttggcegeag
ccatccgtaa
tgtatgeggc
agcagaactt
atcttaccgc
gcatctttta
daaaaagggaa
tattgaagca
aaaaataaac
tcatcacgtg
aaatagaaag
agactctagg
attraatgccg
trttacatttt
taaatatata
ttcttcattc
ataaaaataa
cgcgtgtaag
Ctataaaaat

ggacagcatc
aaccttcggg
cttctggtac
atctagcaca
tgggacaagc
cacagcagec
cttctatcgt
atacgggtic
atgacaaaac
attggacttt
acataccaag
gaattgctat
cgatcaagcc
ggatttgctt
atggattatt
gaagccttac
cccagattrt
agatttctgg
tttttacagc

6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8845

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140



aggagttaca
tactggacca
tctaacttca
gcgttttgeg
aattattatt
atatttggtyg
caatttatga
atctaaccta
gattttctga
aacgtaagag
agtcgtgttt

<210> 152
<211> 586
<Z212> PRT
<213> sacch

<400> 152
Met Leu Ser
1
Asp Ile Ala
Ala
35
Gln

ser Ala

Asn Ile
50
Arg Leu
65
Cys

Asp

Thr Ala

Leu Glu Lys
Gln
115

His

Leu

Asn
130
Lys Arg

Phe Asp

Ile ser

Leu Ser
195
Lys Ser
210
Lys Glu

Ser Leu

Asp ASp
Gly
275
Phe

Asp

Asn Pro

290

Asp Gly Glu

305

val Arg Glu

val Lys Lys

val Tyr ser

aggtcactac
aatcttatge
atgtcaaagt
gcaaactcac
atcctaccat
gcatttctac
cctgeagtac
ccaggttcac
tagccetgty
ttagccgtga
tcagaaagca

aromyces

Glu Asn
5
Asn val
20
Arg val

Gin Lys

Pro Arg
His
85

Gly

Gly

Ser
100
Gin Cys

His

Lvs

Phe Ile

Thr Thr
Thr
Ile
Thr
Arg
70
Lys
Arg
Gln
Thr

Glu

gtccagtgag
agctagaaat
tgaaatattc
cttcaactgt
caagcgtctg
cacttitttc
attgtaatgc
cttcaaaage
tgacatttat
cgtttgcgat
T

cerevisiae

Ile

Ala Asn

val
40
His

Asn

LYys
55
Arg Thr

Leu Ser

Asn Ala

Thr Leu
120
Phe Pro
135

Glu Met

150

Glu
165
Cys

Ile

Ser
180
Lys Phe

Met Ala

Pro Glu

val
Ile
Leu
Trp

Ile

Arg ASp

Arg Phe

Thr Gly
200
Met Leu
215

Ser val

230

Glu
245
val

Arg

His
260
Pro Asp

Trp Lys

Lys Gln

Asn
Pro
Glu
Ala

Iie

Ala Lys

Leu Arg

Asn Arg
280
val Thr
295

Pro Glu

310

Phe
325
Glu

Ala

Gly
340

ser Iie

Leu
Gly

Met

Ala Gly

Pro Glu

Asp Gly

11836_045_228_SL

aaatttagat
tctcaattga
tcctttagag
cattgggaat
acattgctge
caacagtggt
aagacgctga
tctgtgtttyg
gacgcgggia
gtcttrtaatt

Met Ala
10

Tyr

Leu

Ser val

Thr GIn Gly

Arg Ala phe

val Tyr GlIn

val Arg val
90

Thr Lys

105

ASp

Tyr

Gly Arg

Met Thr val

Glu Ser
155

TVYFP

Arg
Leu Asp
170
Gly Pro val
185
Arg

Ser Asp

Gly Leu Trp
Leu
235

Gly

Asp Ser

Ile Trp
250
Ala Lys His

265

Lys Thr Arg

Ile Leu Lys

Phe Met Tyr
315
Ile Asp
330

Tyr

lLey

Ser
345
Ile

Lys

val His

aaaacaccat
gcatcaagat
cgctecattt
gtcttatgat
agatttctece
ttggraggga
taaactgttc
gtttrrtgct
gcggagecat
tcaccgttag

Asn Gly Glu
Ala
30

LYS

Met Cys
GIn
45

Gly

TyT
Glu Glu
60
Arg

Leu Ala

Pro Thr Lys

Lys val Arg
110
ite 1le
125

Gly

Ile

Glu Glu
14G
L.yS

Gly Glu

Leu Asp Ala

Leu Ala Gly
190
val Thr
205

Gly

Leu

Leu
220
ASDP

Asp

Pro Lys

Leu Tyr Leu

val Leu
270

Arg

Arg
AsSn Leu
285
Phe Lys
300

Gly

Arg

Glu His

Ser Asp Gly
Ile
350

Arg

Ile Aala

Ile ser

Page 180 -

ttcctgegag
aatccaaatce
cttctatgaa
gottttttgy
atctcactrt
ccctgactga
tacgccigog
gtatattata
ctgcgcacat
ccatcagaat

Iie
15
ASp

Lys
Gly
Ile Tyr
Pro Gly
Glin

80
Leu

Leu

Pro
95
Trp Arg

I'le Pro

Phe Ala

Phe
160
Leu

Tyr

Gln
175
Asn Gly

Pro Ala

Ser Thr

Leu Met
240
Thr val
255
His Tyr

LYS Asn

Asp Leu

Glu
320
val

Ile

TYr
335
Gin Thr

Ser Leu

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1761



355

Gly Met Ser
370

Glu Gly

385

Gly

Arg

Gly Thr

Lys Thr Arg
Thr
435

Gly

Ser phe

Glu
450
Cys

Ile

ser
465
Lys

Arg

Asn Leu

Phe Tyr Lys

Gly Arg Tyr
515
Glu Ala
530

Ile

PTo
Gly Thr
545
Cys

Gly .Gly

Cys Gly Asn

<210> 153
<211> 8987
<212> DNA

Ala Thr

Lys va'

val

Gin

360
Thr Thr
375

Cys Gln

390

Thr ser
405
Glu val
420
Asp Asp

His Lys

Gly Cys

Gln
Pro
phe
Asn

Ccys

Asn Val

Pro Ile

Arg
Phe
Leu

Ile

11836_045_228_SL

ser Ala

Thr Tyr
395
Ser Tyr
410

Lys Arg

425

Gin Gly
440
Phe Leu
455

val Gly

470

His
485
Trp

Lys

ASp
500
Lys Phe

Arg Glu

Pro Glu

Cys
ser
Ser
val

Gly

val Ala

Gly Lys
His
520
Lys

Gly

Lys
535

Leu Pro

550

ITe Leu

565
Asn Ala

580

Gin
Gly

Phe Asp

Ala Arg

<213> Artificial Seguence

<220>

Glu
Leu
Glu
Cys
Asn
505
H1s
Ala
val
Ala

Ile
585

Ser Thr

Gly Asn

Glin Leu
475
Pro Arg
490
Arg val

Cys Ile

Lys Asp
Gly
555
Arg

Lys

val
570
Cys

<223> Plasmid pam404 nucleotide sequence

<400> 153

tcgegogttt
cagettgtcet
ttggcgggtg
accatatcga
accattatgg
ttgagtgttt
taggaatcgt
ttgtcaatat
aatttgctta
agattgcgta
tttctattat
ttitaagcaa
ttggaaccac
tcaatggect
aagatagtgg
ggttcgtaca
aacaaaccca
ttgctggtga
gaatcaatrca
acagtttttc
ggcaatggly
tctggaacgg
ttaccaaagt

cggtgatgac
gtaagcggat
tcggggctgy
ctacgtcgta
gaaatgcttc
tttatttgtt

agtttcatga

taatgttaaa
cctgtattcc
tatagttteg
gaatttcatt
ggarttrctt
Cctaaatcacc
taccttettc
cgatagggtc
aaccaaatgc
aggaacctgg
tTtataatacc
attgatgteg
tccataatct
gctcatgttg
tgtattgttc
adatacctcc

ggtgaaaacc
gccgggagcea
cttaactatg
aggccgtric
aagaaggtat
gtatrrtrtt
ttttctgtta
gtgcaatict
tttactatcc
tctaccctat
tataaagttt
aacttcttceyg
agttctgata
aggcaagttrc
aaccrrattc
ggtgttcttg
gataacggag
atttaggtyg
aaccttcaat
tgaagaggcc
tagggccatg
actatcccaa
cactaattct

tctgacacat
gacaagcccg
cggcatcaga
tgacagagta
tgacttaaac
trrtttagag
cacctraactt
ttttcctiat
tCccttttict
gaacatattc
atgtacaaat
gcgacagceat
cctgeatcca
aatgacaatt
tttggcaaat
tctggcaaag
gcttcatcagg
gttgggttct
gtagggaatt
aaaagattag
aaagcgacca
gcgacaccat
ctgacaacaa

365

Arg Glu Glu

380
Asp

Cys Asn

Cys Arg Ser
val
430

Gly

Glu Pro

val Tyr
445
Lys Ile Glu
460
Lys

ITe Ser

Lys Gly Ile

Cys Ala Arg

510

Asn Cys Lys
525

Lys Gly G'lu

540

Pro

Glu Cys

Gly Pro His

gcagcrecey
tcagggegeg
gcagattgta
aaattcttga
tccatcaaat
aaaatcctcce
ttigtgrggt
cacgttgagc
cCcrtectigat
cattttgtaa
atcataaaaa
caccgacttc
aaaccttttt
tcaacatcat
ctggagcaga
aggccaagga
agatgatatc
taactaggat
cgttcttgat
ctttatccaa
ttcttgtgat
caccatcgtc
cgaagtcagt
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Ile Ile

Ala
400
His

val

Gly
415
Tyr Phe

Leu Thr

val Lys
GlIn Lys
480
Lys Tyr
495
Cys Tyr

Tyr val

Lys Leu

Ile Lys
560
Lys Ser
575

gagacggtca
tcagcgggtg
ctgagagtgc
gggaactttc
ggtcaggtca
aatatcaaat
gccetectec
cattagtatc
aaatgtatgr
tttcgtgtcg
aagagaatct
ggtggtactg
aactgcatct
tgcagcagac
accgtggeat
cgcagatggc
accaaacatg
catggcggea
ggtttcctcce
ggaccaaata
tctttgeact
ttcctticte
acctttagca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9C0
960
1020
1080
1140
1200
1260
1320
1380



aattgtggct
aagttggcgt
ctaccggtac
gaggcttcca
attaaatgat
accttaatgg
ttctrtagggd
agaccgctceg
tataacgttt
gtggattttg
ggatatacta
taaggagaaa
aaatttttgt
taaatcaaaa
actattaaag
cccactacgt
aaatcggaac
ggcgagdadg
ggtcacgctg
gcgecattcg
gctattacge
acaggaaaga
atttgtatac
aattcgctta
tttcgtaaat
ctctggcgaa
tcgatactag
ttTttttttyg
tacatatcca
cceccattatc
ctcattgcta
aagactctcc
tcgegecgea
aggaaaaatt
ccataggatyg
gcgatgattt
taatactitc
Ccaaaaaattg
gtcaactttg
cgacaaagtc

ttggggagat
agtggaggaa
gcccatgeag
traccatttt
acagtgggtyg
acagggcttt
- caaagagtct
gagggttgaa
tatcatagca
aaaacaacct
ccaacaggaa
trtgcagtct
tttacaaaat
gtccatatac
gtggttagta
ttttactcaa
gaaattaatc
ggagggaeag
ttacttagra
gtctgtitct
aggagacatt
agcttcctgt
aagaggacat

tgattggaga
acaattgaag
cccatttagg
gcgectcatce
tittcgaaatc
cttcggetgt
cagacattac
gccaaacaac
Ttgaacacac
atgtaattgt
gaagttctec
ataccgcatce
taaatcagct
gaatagaccg
aacgtggact
gaaccatcac
cctaaaggga
gaagggaaga
cgcgtaacca
ccattcaggce
cagctgaatt
gttactcaag
acttatittt
tttagaagtg
ttctggcaag
gaattgttaa
tgcggeegec
gatggacgca
tatacatatc
ttagcctaaa
tattgaagta
tccgtgegtce
ctgctccgaa
ggcagtaacc
ataatgecgat
ttgatctatt
aacattiteg
ttaatatacc
cctatttctt
tcaaccaagce
caattcttga
ttaaaagagyg
catgtgaaat
gaagaagaga
gataaggaaa
aacgtctect
ttatgcaatg
gatgaaacca
aaagacccat
ttaagaagga
acatcrcatg
atgcataaaa
aagttacctt
tatgagccac
gttttggacg
gcegtcgaga
taccaagaat
acctatcaga
gaagcaagat
atggrtactg
gttactgaag
gtaatagtaa
gtggcttcat

taagtctaaa
ttctttacgy
accagccaca
tggaagtgga
gaacttgaca
gatticttga
aatggtatat
caattacttyg
atgaacaagg
tgggattcca
tcgaccgteg
aggaaattgt
cattttttaa
agatagggtt
ccaacgtcaa
cctaatcaag
gccccegatt
aagcgaaagy
ccacaccegce
tgcgcaactg
ggagcgacct
aataagaatt
tttataactt
tcaacaacgt
gtagacaagc
ttaagagctc
ctttagtgag
aagaagttta
catatctaat
aaaaccttct
cggattagaa
ctcgtcttca
caataaagat
tggcceccaca
tagtrettta
aacagatata
gtttgtatta
tctatacttt
ctgtgtcatt
ccgacgttat
cctatgatga
aagttaagaa
tgattgaatt
tCgaggaage
atttacagag
ctggcgtttt
atgcacaagg
tcttagacaa
cttgegattc
gattagcaag
atgaagtatt
aggaattgtc
atgtacgtga
aacacgctag
atactttiga
gatggtctat
tagtcaattt
ttcattacgt
ggttgaagga
gtacttatgg
acacattcaa
gattaatgga
Ctatagaatyg

11836_045_

agagagtcgq
atttttagta
gcacctaaca
acacctgtag
ttggaacgaa
ccaacgtogt
ccttgaaata
ttgagaaata
aagtacagga
tttttaataa
atatgeggtg
aaacgttaat
ccaataggcc
gagtgttgtt
agggcgaaaa
ttttttgggyg
tagagcttga
agegggeget
cgcgcttaat
ttgggaaggy
catgctatac
ttcgttttaa
atttaataat
atctaccaac
cgacaacctt
agatcttatc
ggtrgaattc
ataatcatat
cttacttata
ctitggaact
gccgcecgagce
ccggtegegt
tctacaatac
aaccttcaaa
gecrtattoc
taaatgcaaa
cttcttattc
aacgtcaagg
ftectettct
cagacataca
gcctgaagat
ggaattgata
aattgatgct
tttgcaacat
tatttcattg
caaagacttt
aatattagcce
tgctttggaa
ttcattgegt
gattgaagca
gttgaaatta
acatatctgt
tcgtgtigtc
aacaagaatyg
taattatgga
ctcatgctta
gcatgtggaa
taaggagatg
aggttatatyg
tttgatgatt
atgggtttct
cgatattgta
ttactctaaa

228_SL

atgcaaagtt
aaccttgttc
aaacggcatc
catcgatagc
catcagaaat
cacctggecaa
tatataaaaa
gagtataatt
caattgattt
ggcaataata
tgaaataccg
arrrgttaa
gaaatcggca
ccagtttgga
accgtctatc
tcgaggtgec
cggggaaage
agggcgetgg
gcgccgcetac
cgatcggtoc
ctgagaaagc
aacctaagag
aaaaatcata
gatttgaccc
gattggagac
gtegteatce
gaattttcaa
tacatggcat
tgttgtggaa
ttcagtaata
gggtgacagc
teetgaaacy
tagcttttat
tgaacgaatc
tggograstt
aactgcataa
agatgtaata
agaaaaaacc
acatcaccat
atgaatttca
rtagrtatga
actatcaaag
gttcaacgtt
atacatgtta
tggttcaggt
atggacgaaa
ttatatgaag
ttcacaaaag
acacaaatcc
ttacattaca
gccaagttgyg
aagtggtgga
gaaggctact
tttttgatga
acatacgaag
gatatgttgc
atggaagaat
gctaaagaat
cctactitag
gcaaggtcct
agttacccac
tctcacaagg
gaatcaggtg
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acatggtctrt
aggtctaaca
aaccttcttyg
agcaccacca
agcrttaaga
aacgacgatc
aaggcgectt
atcctataaa
tgaagagaat
ttaggtatgt
cacagatgcg
aattcgegrt
aaatccctta
acaagagtcc
agggcgatyg
gtaaagcact
cggcgaacgt
caagtgtagc
agggcgegc
gggcctcttc
aacctgacct
tcactttaaa
aatcataaga
ttttccatct
ttgaccaaac
ttgtaatcca
aaartcttac
taccaccata
atgtaaagag
cgcttaactg
ccteegaagy
cagatgtgec
ggttatgaag
aaattaacaa
aarcagcgaa
ccactttaac
aaagtatcaa
ccggatecat
tagtcgtgga
atgcttctat
agaaacaatrt
gttcaaatga
taggtatagc
ccratggtga
tgttgegtea
aaggtaaatt
ctgcatttat
ttcatttaga
atcaagectt
ftgccaatcta
atitcagtgt
aagatttaga
tctggatatt
aaacatgcat
aattggagat
ccgaatatat
ctttggaaaa
tagtitcgtaa
dagaatacat
atgttggecag
ctattattaa
aagaacaaga
cttctgaaga

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
38490
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
46290
4680
4740
4800
4860
4920
4980
5040
5100
5160



ggaagcatgt
atctttgecgt
aatgtgtgag
atcttatatg
ctaaccgaaa
gttatgttag
cgcgtgtacyg
aagatccagc
cgctcticceg
gtatcagctc
aagaacatgt
gegttitice
aggtggcgaa
gtgcgcetete
ggaagcgtgy
cgctccaage
ggtaactaic
actggtaaca
tggcctaact
gttaccttcg
ggtggrrett
ccrrtgatcet
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacc
gccgagegea
cgggaagcta
acaggcatcg
cgatcaagygc
ccteccgatog
ctgcataatt
tcaaccaagt
atacgggata
tcttegggac
actcgtrgceac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc
gagagcgceta
cgcgaaageg
aacgcgagag
tgcaacgcga
aatgcatccc
tgtgcgeict
aagaaggcta
cgttitactga
tatattctat
attcttcatt
ataggaaatg
aatttttttg
agatgcaagt
atatatagca
gtagctcgtt
tggttttcaa
gaacttcaaa
acagctcact
gaagaacggc
ggatgaaagg
gcrtccttca
ctcatccttc

gaatatatta
ccaacagccg
gtcttgtact
aagtccttct
aggaaggagt
tattaagaac
catgtaacat
tgcattaatg
cttectcget
actcaaaggc
gagcaaaagyg
ataggctccg
acccgacagyg
ctgttccgac
cgctrtctea
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggo
gatrtatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacy
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgegece
gaaaactctc
ccaactgatc
ggcaaaatgc
tccttittea
ttgaatgtat
cacctgaacg
atttttcaaa
ctattttacc
cgctaatttt
gagcgcetatt
gagagcgcta
ataatgcagt
ctttggtgtc
ttactagcga
accgatgtygy
ggtcagaaaa
tttacatttt
tctaaagagt
tcaaggagceyg
aagagatact
acagtccggt
gagegeictyg
gcgtttecega
gttcacgtcg
atagtgcgtg
tagtctagta
gcactaccct
aatgctatca

gtaggaaagt
ttececttece
ctgttaatga
tcgttcatce
tagacaacct
gttatttata
tatactgaaa
aatcggccaa
cactgactcy
ggtaatacgg
€cagcaaaag
ccecectgac
actataaaga
cctgeegett
tagctcacge
gcacgaacce
caacccggta
agcgaggtat
tagaaggaca
tggragcIct
gcagcagatt
gtctgacget
aaggatcttc
atatgagtaa
gatctgtcta
acgggagggc
ggctccagat
tgcaactita
ttcgecagtt
ctcgtegttt
atcceecatg
taagttggcec
catgeccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcageatct
cgcaaaaaag
atattattga
ttagaaaaat
aagcatctgt
caaagaatct
aacgaagaat
tcaaacaaag
ttaccaacaa
Tttitctaac
ctcttgataa
Tattttcict
agctgegggt
attgcgcata
ttatgaacgg
cgtattgttt
aatactagag
aaaggtggat
tttgagcaat
gcgttittgg
aagttcctat
aaacgagcgc
cacctatatc
tttatgetta
ccrectgtga
ttagctgtic
tttcctitga

11836_045_

tgaggatgcc
ttrgttaatg
tggttttact
tatggtcgtt
gaagtctagg
tttcaaattt
accrtgcttg
€gcgegggga
ctgcgetegg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
ccegtteage
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
trrcgtteat
ttaccatctyg
ttatcagcaa
tccgecteca
aatagtttge
ggtatggctt
ttygtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcattrtatc
aaacaaatag
gctrcatitt
gagctgcatt
ctgtgcttca
aatctgagcet
agaatctata
aaagcatctt
ctrrtrgeac
tccataaaaa
gecatittitic
ctttgtgaac
tttcttctat
tcgattcact
ataaacataa
gggtaggtta
gtttgtggaa
ttttttgaaa
actttctaga
ttccgaaaat
tgegtgttge
aatgcgtact
tattatcccea
tatatgctge
tattggatca

228_SL

tggaaagtaa
ccagcaataa
catgctgagg
tgagctagcet
tcecctattita
ttctttttte
agaaggtttt
gaggcggttt
tcgttegget
aatcagggga
gtaaaaaggc
aaaatcgacyg
ttcecececetgy
tgtccgectt
tcagttcggt
ccgacegety
tatcgccact
ctacagagtt
tctgegetct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttge
gccccagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagegttte
cgacacggaa
agggttatty
gggtreegeg
gtagaacaaa
tttacagaac
tttttgtaaa
gcattrtrac
cttetttttt
agattacttt
tgtaggtccg
aagcctgact
aagataaagg
agaaagtgat
tttgtctcta
ctatgaatag
aaaatgtaga
tatagggata
gecggtattcg
gtgecgtcttc
gaataggaac
gcaacgcgag
ctgtatatat
tatatgcgtc
ttccatgegg
cactcctcaa
tactaagaaa
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tcaatagaga
acttagctag
gtgacatgaa
aagatccgcet
tttttitata
tctgtacaga

gggacgctcg
gcgtattggg
gcggcgageg
taacgcagga
cgcgttygety
ctcaagtcag
aagctecectc
tctececttey
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgy
gctgaagcea
cgctggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgacteccce
tgcaatgata
agccggaagg
taattgttge
tgccattget
cggttcccaa
ctcctteggt
tatggcagca
tggtgagtac
ccoggegtea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctecatgage
cacatttcce
aatgcaacgc
agaaatgcaa
acaaaaatgc
agaacagaaa
gttctacaaa
ttttctectt
ttaaggttag
ccactteoey
catccccgat
agcgttgatyg
tatactacgt
ttcttactac
ggtcgagttt
tagcacagag
caatatttta
agagcgcettt
ttcggaatag
ctgcgcacat
atatacatga
tatttatgta
ggtatcgtat
ttggattagt
ccattattat

5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
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228_SL

catgacatta acctataaaa ataggcgtat cacgaggecc tttegte

<210>
<211>
<212>
<Z213>

<220>
<223>

154
746
DNA

URA3

<400> 154
tgcgaggeat
tggtttcagg
ttccggttic
aaggagcaca
tgcccagtat
ggccaggggy
ttcaatttaa
cgaaaaaaaa
tacctcgeca
gactgtaaag
acaaaagcaa
agactgtgtc
gaagtgctca

155
49061
DNA

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

<400> 155

tgggatagga
taagtagtaa
gcagcatcrt
taaaaagtaa
ttacgttgee
ggattgagtt
gtaatacggc
Ttcttgetet
cagttgctte
cgatattgtc
tgttggagat
gtgcggttac
caaacatctt
tatatatata
tgccagagge
Ttttcttctt
cattagattc
actttctragt
tttgtttatc
ctgtgtaagt
agtaatggta
cttacggttt
ttctgttgtt
atttatgtct
aatgggtatt
ctgatttcaa
ttaatgatgt
atcatatgaa
tatcaaccat
ctttcaaaat

Artificial Seguence

knockout construct nucleotide sequence

atrtratggty
gtccataaag
ttigaaattt
gacttagatt
tcttaaccca
agceccigtat
tratatcagt
aaaattggaa
gaaccaagta
atggacgcat
atgaaggatt
aatgacttca
gaaaagttct

tagtagcaac
gtttgcggag
artcaaatag
atcgtcctot
atgaagaaqg
tacgaagggt
atccatgttt
ttttatgtcc
cagcaactgc
attatagggc
atgtattttg
aaataggtcg
agtagtgtct
ttctacacag
tcaccgetca
ctattcgaaa
tctaggcecect
atrrcggacat
atatcttgag
tgataattac
gtagtgagtt
ttgttggece
acactctcty
agtatgctgg
ttatrcattt
ftCctctecttt
ctgggttttg
acaacttaaa
atataataac
taagaacaaa

aaggataagt
cttttcaatt
tittgattcg
ggtatatata
actgcacaga
tataagtaaa
tattacccgg
agaaaaagct
acagtatttt
tgaactccaa
tcatgcgttt
caacatcaaa
tgaagce

saccharomyces cerevisiae

tcttggagga
tcaaaggggy
agctgtattc
cccattacga
taatgggcga
cgceagacgg
gcatcagege
tgacttcttt
cgtacggecy
agtgtgtgac
ttaactcttc
tcttgttcaa
gaggagagyg
atatatacat
agaggtccge
cccagrrttt
tggtatctag
tttecttitgt
ttaccacatt
ttctatcgtt
gagatgtigt
tagataagaa
gtaacttagg
atttaaactc
tttctigert
atatatattt
tttgggatgce
ctcttaacta
ttaatagacg
gcatccaaat

tttgaccatc
catctttttt
gtaatctccg
cgcatatgtg
acaaaaacct
tgcatgtata
gaatctcggt
tcatggectt
acggggcaca
agaacaacaa
gtactctaat
gctaaccaat

gagcattgrc
atggcetttiy
itgaagacctc
gctgtattag
tattttgata
ccagaaacct
cgagcctata
tgacgagggyg
ttctcatgct
ttatgaattg
ttgagacgar
gaaggtaggc
ttgattgttt
atttgttttt
taattctgga
gatttgaatyg
atatgggtte
aaaccggtgt
aaataccaac
ttctatgctg
ttgcaacaac
tcctaatata
taaat@acag
atctgtgatt
atcttecttt
ttaagttcca
aatttattge
cttcttttaa
acattcacaa
catacagaaa

aaagaaggtt
ttrititgtrtc
agcagaagga
gtgttgaaga
gcaggaaacg
ctaaactcac
cgtaatgatt
tataaaaagg
aatcaagaac
gagttccaaa
ctggtagaaa
aaggaacaaa

agttgtccag
ccatttgtga
ttgragaaca
tgctgtgacc
caattcctga
ccaggcggag
ccagtcactg
gcattctcta
gtcgaggatt
ttgtagaagg
ttggccetgy
gaggacatta
atgtattttt
cgggeteatt
gcgatrgtta
cgagataaac
tcgatgttct
cctctgtaag
ccatccgecg
cgcatttett
ttcttctect
tccettaatt
caaatagaaa
tgtggattta
tittcttgee
acattttatg
ttceccaatgt
ccttcacttt
tatgtttact
cacagcggrt
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aatgtggctg
ttttitttga
agaacgaagg
aacatgaaat
gctcacacgce
aaattagagc
tctataatga
aactatccaa
aataagacag
aagtagtgga
gatgtticac
catgcatcat

tctctgaagt
gagttgtgceg
tcatccatac
ctctgtatat
gttgcatgtt
ttaacaacta
agtagacgtt
gagacacagg
ttttttggga
acgtctgtga
atagcgaagce
tctatcagta
gcgaaatata
ctttecttert
TTgtttLtic
tggtatictt
ttgcaaacca
grtttagtact
atttatittt
tgagtaatac
catcactaat
caacttcttc
agagcttttt
aaaggtcttt
cacttctaag
tttcaaaaca
agaaaagtac
ttatgaaatg
tcgaagectg
tcaaaaaagc

8987

60

120
180
240
300
360
420
480
540
600
660
720
746

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



tgaaagaaaa
tcaagaaaga
acaggatagc
aatcticaaa
gcrocggtgt
aaatgcagca
ttggttttgt
aagatgtgtt
cgagtactga
gttcccaatg
ttatgtctat
tcacacgcgg
tcaaagtgtt
gctctctegce
gcgtttatac
aaaagaaaaa
ggtgattttc
aaaaattttt
attatggatt
gtttaatctt
atgaaaaagc
agcgtctecg
gtaggagggc
cgttatgttt
ggggaattca
caagacctgc
gcgatcgcty
atcggtcaat
cactggcaaa
ctgatgcttt
tccaacaaty
atgticgggg
tgtatggagc
cggciecgag
ggcaatttcg
gccgggactg
tgtgtagaag
gaataggttt
aatrtgaagct
aagcrrertt
atcaaacatt
ttttctaata
gttttgttct
ttctcgagga
tactgaatgt
ccaatgttty
gtcratgtat
catcattctt
cgaattgyct
taacaaaccg
tgctagttac
tcaaacttat
ttttaatatg

<210> 156
<211> 4856
<212> DNA
<21i3>

<400> 156

acgtctagcet
tatccagatt
gtctggaagt
gaaatattta
azaacaaaat
cggaatatgg
agagtggtty
tgtacatttg
atgtitgtrcag
tttgttiata
gtatttgtat
€€agggggag
ggacagacaa
aataacaaty
agggtttata
tttttctttc
tgagagttcc
ctattcaatc
agtactggtt
attttgagtt
ctgaactcac
acctgatgca
gtggatatgt
atcggcactt
gcgagagect
ctgaaaccga
cggccgatct
acactacatg
ctgtgatgga
gggccgagga
tocectgacgga
attcccaata
agcagacgcg
cgtatatgct
atgatgcagc
tcgggcgtac
tactcgccega
aacttgatac
ttagaagtat
tattcattga
aaaaaaaaat
gatagaactc
cactgtattt
gctccgetcg
tgtcagtata
tttatacact
ttgtataaaa
tgttcttatc
atacgggacg
taaaggtaaa
cttcggettc
ctttatctta
tacttttagg

gagcatgtga
cctgttectt
caaaatactc
aactcattta
gtcttgtett
gactactteg
acgaataatt
gccttataga
tatagctatc
cactcatatg
aaaatatgat
cctcgacact
ctataccagce
aacactgggt
cggtgattece
caacgctaga
ctttrtcata
tgttttctgg
tatatgggtt
acattatagt
cgegacgtct
gcteteggag
cctgegggta
tgcatcggec
gacctattgc
actgcecget
tagccagacg
gcgtgatttc
cgacaccgtc
ctgceccgaa
caatggeegce
cgaggtcgec
ctacttcgag
ccgcattggt
ttgggcgcag
acaaatcgec
tagtggaaac
tactagaTtt
gaaaaaatcc
aatgatgaat
aaaagaggtt
tcaattaatg
acatttctat
tccaacgeeg
gctatcctat
catatggcta
tatgatatta
ttaaccataa
gatgacaaat
ctgcecatge
acaatttgtt
ttcgeettct
atactttcac

saccharomyces cerevisiae

tgggatagga tagtagcaac tcttggagga
taagtagtaa gttrtgcggag tcaaaggagg
gcagcatctt attcaaatag agctgtattc

11836_045..

ggccaagcety
ccrctcgatt
agtttcgaca
tggcttttag
ctctgetege
cgcaacagta
atgctgaagt
gtgtggtegt
ctatttgaaa
gctataccct
attactcaga
agtaatacac
atggatctct
caatcatagc
tacggcaaaa
aggaaaagaa
tatcgaattt
ttttatttga
tttctgtata
tccctaacty
gtcgagaagt
ggcgaagaat
aatagctgcg
gcgcteccga
atctcecgec
gtictgcage
agcgggttcy
atatgcgcga
agtgcgtecy
gtecggeacc
ataacagegg
aacatctict
cggaggcatc
cttgaccaac
ggtcgatgeg
cgcagaageg
cgacgececca
tttcictica
tLtTIttica
ataaacctaa
atctgrtttc
tggatttagt
ttagtattta
gcggaccteyg
ttgaaactcc
taccctiatce
ctcagactca
acgatcttga
gcaccattac
ggttcacatg
tttccacttt
tgggtgecte
gctrtataac

gagcattgtc
atggcttttg

tgaagacctc ttgtagaaca

22851

cttcaatatt
tttaaataaa
gttcaataag
agcatattac
tgaagaatgyg
taattttata
acgtggtgac
ggcggaggtt
ctccceateg
tatctacttg
ctcaagcaaa
atcatcgtcc
tgtatcggtt
ctacacaggt
atttttcatt
aaatctaatt
tgaatataaa
tagttttttt
acttcttrtt
caagagaagt
ttetgatega
ctcgigettt
ccgatggrtt
ttccggaagt

gtgcacaggg
€ggtcgegga
gcccattcgg
ttgctgatce
tcgegcaggce
tcgtgcacygc
tcattgactg
tctggaggcc
cggagcttge
tctatcagag
acgcaatcgt
cggeegtety
gcactcgtcce
tttataaaat
ttctttgcaa
Cdaaagaaaa
ccatttagtt
ttectetgite
gttattcata
gaggttgttt
ccatcgtett
tacttgectc
agcaaacaat
tgrgactttt
tctaggttgt
acttttgact
tctaacaggt
cacagtagag
a

agttgtccag
ccatttgtga
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attcgaccac
atccaaattc
acatctataa
tcacagtttyg
cacgeggaca
aaccctggrt
ggatattggg
grttatcttt
tcttgetett
cctertttgt
Caatcaatgc
tacaagttca
cttttetece
gaacagagta
tctaaaaaaa
aaatrgattt
aggagatcga
gtgtattatt
atttragttt
aacattaaaa
aaagttcgac
cagcttcgat
ctacaaagat
gcttgacatt
tgtcacgttg
ggccatggat
accgcaagga
ccatgtgtat
tctegatgag
ggattteggce
gagcgaggcey
grtggttggct
aggatcgecg
cttggttgac
cegatecgga
gaccgatggce
gagggcaaag
trttggttat
ccaaaataag
agactcgaat
ggagtttgca
grttettttt
taatcttaac
atctttcgag
gctettgttc
trttgtitat
caattcttag
gtaatttgaa
tgttggatet
ttectttgtt
ttatcacctt
gttacttcct

tctctgaagt

gagrtgtgceg
tcatccatac

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3960
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4961

60
120
180



taaaaagtaa
ttacgttgce
ggattgagtt
gtaatacggce
ttcttgetct
cagttgcttc
cgatattgtc
Tgrtggagat
gtgcggttac
caaacatctt
tatatatata
tgccagagge
ttttcttectt
cattagattc
actrrctagt
tttgtttatc
ctgtgtaagt
agtaatggta
cttacggrtt
ttctgttgtt
attctigatt
caatacatct
tggcggaaaa
atctcaatac
atttactaac
cattacacaa
agagcccaaa
ttagaagaaa
ttactccact
tatactaaca
tgattaaaat
ttataaaccc
gtgacggata
aggttgttta
catogtettyg
acttgcctct
gcaaacaatc
cgtcctacaa
cggtrctttt
caggtgaaca
tcatttctaa
taattaaatt
ataaaaggag
trtttgtgta

- TTtttattit

gaagtaacat
atcgaaaagt
gcttteaget
ggtttctaca
gaagtgctty
cagggtgtca
gcggaggeca
ttcggaccyce
gatccccatg
caggctctcg
cacgcggatt
gactggageg
aggecgtggt
cttgcaggat
cagagcttgg
atcgtccgat
gtctggaccg
cgtccgaggy

atcgtcctgt
atgaagaagg
tacgaagggt
atccatgttt
trttatgtcc
cagcaactgce
attatagggc
atgtatttty
aaataggtcg
agtagtgtct
ttctacacag
tecaccgetca
ctattcgaaa
tctaggecect
attcggacat
atatcttgag
tgataattac
gtagtgagtt
ttgttggecc
acactctctyg
Tttgttettt
ccttatatca
cataaacaga
taataatctt
aatacttcag
aaatatttct
gggaaaatca
gcaaagcctt
tcaagtaaga
atttgtagtt
agcatagtcg
tggttttggt
ttgggaagat
tctttegagt
ctettgtice
tttgtttatg
aatgctrcaca
gttcatcaaa
ctceccgetet
gagtagcgtt
adaaaaasaag
gatttggtga
atcgaaaaaa
ttattattat
agtttgttta
taaaaatgaa
tcgacagcgt
tcgatgtagg
aagatcgtta
acattgggga
cgtrtgcaaga
tggatgcgat
aaggaatcgg
tgtatcactg
atgagctgat
tecggetecaa
aggcgatgtt
tggcttgtat
cgeegegget
ttgacggcaa
ccggageegg
atggctgtot
caaaggaata

cccattacga
taatgggcga
cgccagacgg
gcatcagege
tgacttcttt
cgtacggeceg
agrgrgtgac
ttaactcttc
tcttgttcaa
gaggagaggg
atatatacat
agaggtccge
cccagttttt
tggtatctag
tetctttrtgt
ttaccacatt
tictatcgtt
gagatgttgt
tagataagaa
gtaacttagg
cggggaaact
aagaaaatca
actctgttta
tataatgtat
tttataatgg
aacaataggt
tcaatatcac
aattccaagg
gtttgggtat
cataaataaa
ggtttttctt
tttgtagagt
gtgtttgtac
actgaatgtt
caatgtttgt
tcratgtatt
cgcggccagg
gtgttggaca
ctcg caataa
tatacagggt
daaaattttt
ttttctgaga
tttttctatt
ggattagtac
atcttatitt
aaagcctgaa
ctccgacctyg
agggcgtgga
tgtttatcgg
attcagcgag
cctgectgaa
cgctgeggcec
tcaatacact
gcaaactgig
gctttggacc
caatgtccty
cggggattec
ggagcagcag
ccgggcgtat
tttcgatgat
gactgtcggg
agaagtactc
ggtttaactt

11836_045_

gctgtattag
tattttgata
ccagaaacct
cgagcctata
tgacgagggy
ttctcatget
ttatgaatty
ttgagacgat
gaaggtaggc
ttgattgttt
atttgttttt
taattctgga
gatttgaatg
atatgggttc
aaaccggtgt
aaataccaac
ttctatgetyg
ttgcaacaac
tcctaatata
taaattacag
gtataaaact
agaaggacaa
acattctagg
gitttcattt
aaagtaattt
tagaaatata
cccaagcacyg
aaaaagaaga
gtaatatgag
cgtatgagat
ttagtttcag
ggttgacgaa
atttggcctt
gtcagtatag
tiatacactc
tgtataaaat
gggagccteg
gacaactata
caatgaacac
ttatacggtg
ctttccaacg
grtccetitt
caatctgttt
tggtttatat
gagttacatt
ctcaccgcga
atgcagctct
tatgtcctgc
cactttgeat
agcctgacct
accgaactgc
gatcttagcc
acatggcgtg
atggacgaca
gaggactgcc
acggacaatg
caatacgagg
acgcgctact
atgctccgea
gcagctiggg
cgtacacaaa
gccgatagtg
gatactacta

228_51

tgctgtgacc
caattcctga
ccaggcggag
ccagteactg
gcattetceta
gtcgaggatt
ttgtagaagg
ttggcocctygg
gaggacatta
atgtatttyt
cgggctcatt
gcgattgtta
cgagataaac
tecgatgttet
cctectgtaag
ccatecgecy
cgcatttctt
ttcitctect
tcccttaatt
caaatagaaa
tccaaaaagy
catggatgat
tactgagatt
caaggatagc
gactaaagta
ccaccacatt
ggcattttta
agttgcaaag
aatcaaactt
ctaaataaat
ctttccgcaa
taattatgct
atagagtgtyg
ctatcctatt
atatgoctat
atgatattac
acactragtaa
ccagcatgga
tgggtcaatc
attcctacgg
ctagaaggaa
tcatatatcy
tctggtttta
gggrrttict
atagttccct
cgtctgtcga
€ggagggcga
gggtaaatag
cggeegeget
attgcatcte
ccgectgtict
agacgagcgy
atttcatatyg
ccgrcagtgc
ccgaagtccg
gccgcataac
tecgecaacat
tcgageggag
ttggtcttga
cgcagggtcg
tcgcccgcag
gaaaccgacg
gattttttct
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ctctgtatat
gttgcatgtt
ttaacaacta
agtagacgtt
gagacacagy
ttttttggga
acgtctgtga
atagcgaagc
tctatcagta
gcgaaatata
crrtcttctt
ttgrttttec
Tggtattctt
ttgcaaacca
gtttagtact
atrttattrtt
tgagtaatac
catcactaat
caacttcttc
agagcrttet
aaaagtaaaa
atttgtagta
gatgaaatca
ctttgaatca
gagcaacata
aaaaaagaga
gaacaggttt
aaatgtggca
aaatatatcc
tcgttttcaa
cagtataatt
gaagtacgtg
gtcgtggegg
tgaaactccc
acccttatet
tcagactcaa
tacacatcat
tctettgtat
atagcctaca
caaaaatitt
aagaaaaatc
aattttgaat
tttgatagtt
gtataacttc
aactgcaaga
gaagtttctyg
agaatctcgt
ctgcgecgat
cccgattecg
ccgeegegea
gcagcoggte
gttcggeeca
cgcgattget
gtccgteygeg
gcacctegtyg
agcggtcatt
cttcttetgg
gcatccggag
ccaactctat
atgcgacgca
aagcgeggcec
ccccageact
cttcatttat

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1560
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960



aaaatttityg
tgcaaccaaa
gaaaaagact
tagttggagrt
tgttcgtttt
tcatataatc
tgtttatctt
gtcttgetct
gectettityg
acaatcaatt
ctrttgtaat
gtrgttgttg
tgactttcct
caggtttatc
tagaggttrac

gttataattg
ataagaagct
cgaatatcaa
trgcatttic
TTLttgtttt
fttaacttctc
tcgagtactg
tgttcccaat
titatgtcta
cttagcatca
ttgaacgaat
gatcttaaca
ttgtttgcta
acctttcaaa
ttccttttta

aagcrttaga
tctttrattc
acattaaaaa
taatagatag
gttctcactg
gaggagctcc
aatgttgtca
gtttgtttat
tgtatttgta
ttctttgttc
tggctatacg
aaccgtaaag
gttaccttcg
cttatcttta
atatgtactt

11836_045_

agtatgaaaa
attgaaatga
aaaataaaayg
aactctcaat
tatttacatt
gctcgteccaa
gtatagctat
acactcatat
taaaatatga
ttatcttaac
ggacggatga
gtaaactgcc
gcttcacaat
tcttattcge
ttaggatact

228_sL

aatrccttrtt
tgaatataaa
aggttatctg
taatgtggat
tctatttagt
cgccggegga
cctatttgaa
ggctataccc
tattactcag
cataaacgat
caaatgcacc
catgcggitc
trgtrtttcc
cttcttgggt
ttcacgettt
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tttcatictt
cctaacaaaa
ttitcccatt
ttagttictc
atttagttat
cctcggaggt
actccecatce
ttatctactt
actcaagcaa
crtgatgtga
attactctag
acatgacttt
acttttctaa
gectecacag
ataaca

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4856



