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<170> Patentin versicn 3.5

<210>» 1

<z11l» 5%

<212> DNA

<213> Artificial Sequence

<Z220>
<223> Description of Artificial Sequence: Synthetic
primer

<400> 1
gacgaatteg ctagcaagayg gagaagtcga catgtccaat teactggecyg tegttttac 59

<210> 2

<211> 47

<212> DNA

<213> Artificial Sequence

<2Z20>
<Z223> Description of Artificial Sequence: 3ynthetic
primer

<40Q0> 2
gacocctagga agcetittcotag agtcegaccta tgoggeatca gagoags 47

<210> 3

<z2il> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic
primer

<400> 3
atgtaccgea agticcge 18



<Z10» 4

<211> 18

<Z212> DNA

<Zi3>» Artificial Sequence

<220

<223> Description of Artificial Seguenca:

primer

<400> 4
caatttgeocog atgeccag

<210> 5

<211>» 20

<212 DNA

<213» Artvificial Seguence

220>

<223> Description of Artificial Sequence:

primer

<4C0> 5
gctgaccact gaagactitg

<210> 6

<211> 19

<212> DNA

<213» Artificial Sequence

<220>

<223> Description of Artificial Seguence:

primer

<400> 6
gatcaggget teoggtgtag

<Z10> 71

<211>» 27

<212> DNA

<213> Artificial Sequence

<220>

<223>» Description of Artificial Sequence: Synthetic

primer
G
ttggteegyy coaagoagyga tohgeto

<Z1G>» 8

<Z11» 30

<212» DNA

<213>» Briificial Sequence

Synthetic

Synthetic

Synthetic

18

20

19
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<220>
<223> Description of Artificial Seguence:
primer

<400> 8
tcageocogaac goctegtega ggatctcotyg

<2i0> 9

<211> 32

<212> DHNA

<213» Artificial Sequence

<220>
<223> Descripticn of Artificial Sequence:
primer

<400> 9
tggccaacat aagttcacce ttegggcaaa ac

<210> 10

<21il> 29

<212> DNA

<213> Artificial Beguence

220>
<223> Description of Artificial Seguence:
primer

<400> 10
tetetteaac cageratteg Lttigooceyg

<21.0> 11

<211i» 27

<212> DNA

<213> Clostridium acetobutylicunm

<400> 11
attaaagtia aglbgygaggaa tgttaac
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22

DNA

Artificial Sequence
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220>
<223>» Description of Artificial Sequence:
primer

Synthetic

Synthetic

Synthetic

Synthetic
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4/80

<210>» 13
<2lix 23
<z212> DNA

<213> Artificial Sequence

<z220>
<223» Dascription of Artificlal Seqguence:
crimer

<400> 13
agogaetecg cragecgott atg

<210> 14

<Z1ll> 24

<Z212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence:
primer

<400> 14
aagcegttge tgcagetott gagoe

<210> 15

<211» 23

<212» DHA

<213> Rrtificial Seguence

<220>
<223> Description of Artificial Seguence:
primer

<400> 13
atocteoggog gtaggatecg tceg

<210> 186

<213i> 20

<212> DNA

<213> Artificial Seguence

<220>
<Z273> Description of Artificial Segquence:
primer

<400> 16
aaagcoggeta gocacgoage

<210» 17

<Z211> 20

<212> DNA

<2132>» Artificial Sequence

Synthetic

Synthetic

Synthetic

Synthetic

]
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24

23



<400

5/80Q

Descripticon of Artificial Seguence: Synthetic

primer

17

attacacgag gtaccoasacy

<210>
<211
<z212>
<213>

<220>
<223

<400>

13

27

DHA

Artificial Sequence

primer

18

atgctggegt acaasaggtgt cco

<210>
211>
<212
<213>

<220>
<223>

<400>

19

22

DNA

Artificial Sequence

Description of Artificial Sequence: Synthetic

22

Description of Artificial Seguence: Synthetic

prinmer

18

ggacaccttt gtacgecage at

<210>
<Z211>
<z212>
<213>

<220
CR23>

<400>

]
LD

A

DNA
Artificizl Seguence

22

Description of Artificial Seguence: Synthetic

primer

20

atcgecetaca chtaaaccaga agtag

<Z10>
<z211>
<LL2>
<Z213>

<220
<223>

<400>

Rrrificial Seguence

Description of Artific

primer

21

ccacttetgyg titagtgtag gocgat

»ial Sequence: Synthetic

[52]
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<210> 22

<211> 20

<212> DNA

<213> Artificial Seguence

CZZ0>
<223> Degeription of Artificial Sequence: Synthetic
primer

<400> 22
aggcagtter ataggatgygo

<210
<211>
<212> DWA

<213> Artificial Sequence

U1

L B

<220>
<223> Descriphion of Artificial Sequence: Synthetic
primer

<A00> 23
tgacatgtaa cacctacctt ctgtgectgl gocagtggtt getghgatat agaag

<210> 24

<211> 48

<212> DNA

<213> Artificial Seguence

<2Z0>
<223> Description of Artificial Sequence: Synthetic
primexr

<400> 24
ataataatac atatgaacca tgcogagttac gggcectataa gocaggog

<210> 25

<211> 42

<212> DHA

<213> Artificial Sequence

A

3

220>
223>

A

Description of Artificial Seguence: Synthetic
primer

<400> 25
agtttticga tatotgeatc agacacogoe acattgaaac gg

<210» 26

<211> 60

<212> DNA

<213» Arxtificial Sequence

55

47
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<220>
<223>» Description of Artificisl Seguence: Synthetlic
primer

<400> 26
chggeoacagy cacagaaggt aggtgttaca tgbtcagaacy tttacaczat gacgtggatc

<210> 27

<Z11> 49

<212> DNa

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Synthetic
primer

<400> 27
agacaaatcg gbttgcogttt gthaagocag gogagatatg atctatabtce

<210> 28

<211> 54

<212> DWA

<213> Artificial Seguence

<220
<Z23> Description of Artificial Seguence: Synthetic
primer

<400> 28
gagttttgat ttcagtactc atcatgtaac acctageiic ttgetgtgat avag

<210> 2%

<211> 54

<212> DNA

<213» Artificial Seguence

<220>
<223> Description of Artificial Seguence: Synthetic
primer

<400> 29
ctatatcaca geaagaangl aggbgbtaca tgatgagiac tgaaalcaaa acltc

30
49
DNA

Brtificial Seguence
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<400>
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36

gatatagatc atatctegeoe tggettaaca aacggeaace gatttgtot

<Z210>
<2i1>
<Z1Z2=»
<213>
20>
23>

[y D2

<
<

<400>

tattgtgeat acagatgaat ttthatgeaa acagtcoagee ctgaagaagy chbotaggety

31

70

DHA

Artificial Segueance

Description of Artificial Sequence: Synthetic
oligonuclieotide

31

gagetgetto

<2310>
<211>
<212>
<213>

<220>
223>

<400>

caaaasaaccey gagtetgtge teoggttttt tattatccege taatcaatta catatgaata

32

7G

DNA

Artificial Seguence

Description of Artificial Sequence: Synthetlc
oligonucleotide

32

tectoctiag

<210>
<Z211>
<212>»
<Z213>

<2205
<223>

<400>

33

51

DNA

Artificial Sequence

Description of Artificial Sequence: Synthetic
primer

33

ataateaataqg aatitcgtitg ctacctazat tgocaascitas atcgaaacag g

<210
<211>
<212
<Z13>

<220>
<ER23A>

<4&00>

34

47

DNA

Artificieal Seguence

Description of Artificial Seguence: 3ynthetic
primer

34

tattattatg gtaccaatat catgcageaa acggtgeaac atigeey

70

60
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<Z10> 3
<Z1ll> 47
<Z212> DNA

<213>» Artificial Seguence

[83]

~J

<2Z0>
<223» Descripticon of Artificial Seguence:
primer

<400> 35

Synthetic

tgatctggaa gaattcatcg gotitaccac cghcaaaaaa aacygygcy

<210>» 36

<211> 48

<212> DNA

<Z213> Artificial Seguence

<220>
«2Z3» Description of Artificial Sequence:

primer

<400> 36

ataaaacoccel geagcggaaa cgaagtttta tceccatttttg gltlacoty

<210» 37

<211> 35

<212> DNA

<213> Artificial Sequence

<Z220>

<223> Description of Artificial Seguence: Synthetic

primer

<400> 37
ggaagagagg chggtaceca gaagocacag cagga

<210> 38

<211> 38

<21Z> DNA

<213> Artificial Seguence

<223>» Description of Artificial Sequence: Synthetic

orimer

<400> 38

<210> 38

<21i> 25

<ZA1Z> DNA

213> Artificial Seguence

Synthetic

48

35
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Sequence: Synthasbtic
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<400> 39
attgecgegt tectectget ghtoga

<210> 40

<21l> 24

<Z212> DNA

<213> Artificial Sequence

<220>
<Z23> Description of Artificial Seguence: Synthetic
primer

<400> 40
cgacagoayy aggaacgogg caat

<Z210> 41

<211> 75

<212> DNA

<213> Artificial Seguence

<220>
<223» Description of Artificial Seguence: Synthe
primer

o]
F
.

L C

<400> 41
gtttgcacge tatagetgag gttgttgict tecageaacy taccgtatac aataggegta

tcacgaggee ctttc

<210> 42

<Z1i> 70

<21z» DNA

<213» Artificial Seguence

<220
<223> Description of Artificial Seguence: Synthetic

primer

<400> 42
gcrtacageat gtcacacgat cteaacggte ggatgaccaa tetggoliggt atgggaatta

gecatggtoc

<210> 43

<2ii» 73

<212> DHA

£213> Artificial Sequence

24
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75
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oligonucleolide

O 43

cgtgactoga

<210> 44
<211> 70
<21Z2>
<213>

<220>
223>

Ltac

oligoenucieotide

<4030> 44

tetgtatcag getgaaaato

gotcaagygac

<210> 45
211> 2036
<212> DHNA

<213> Escherichia celi

<400» 45
atgaacttiac

gtgggttatg

ggtcogtggg

aaagtigtasa

gtggtettta
cogeacctga
cgogagohgg
ttcatgggcc
ctggtceatca
aacgoacigt
cgtgaageac

tgtatggtia

abtgaatatca
cetgtactac
tagtgaaatyg
acagcaaaga
atcaaacaga
tegetaaaga
tggectecaa
tecataaagt
cgttcaaact
tggogaccat
Zcaaacaggyg
Loogreagec
aggotgcaca

BCGYCUCagg

Artificial Sequence

i1/80

> Degeription of Artificial Sequence: Synthetic

Descripticon of Rrtificial Sesquence: Synthetic

v
gagtgaa agtcacclge cttaatatcet caaaactcocat ctiegggtga cgaaatatgg

ttctoteato cgeeaaaaca gottoggegt taagatgogo

ggcaaaacaa
tocgegegaa
tcaggttcac
agacateegt
tgeaaatgge
getgtatcte
cgaaggeqyce

tgogottgat

e

L

gggtetggaa

g

tttoctggad

e}

cgatetgatt
tgatcltgege
gtgggaactyg

tctggegatyg

ctttttgooe
goagaagaag
getggtggoa
gettttgeag
caaccggtta
ggtgoogttg
agtggaaatcg
cegetgactyg
gutaaactgy

cgogacotgy

getatggett
ccgottcaaa
geggtaaage
azgaactggcet
accagatict
ttgaccgtag
aazaagbgge
goecgatgec
ttcageagtt
cgttgatcga
gcaazackggg
accagbogoa
cgetggacgy

acatcgttaa

accagcacoy
aatcggtgee
gggcagtyty
gygeaagegt
ggttgaagea
tteccgtagt
ggaagaaact
gtatraggga
cagceaaaato
aatcaaccocy
cyotgacggo
gunagatocg
taacatoggt

actgeacggo

50

70

840



QUCgaaccdy

gttaacgtac
ctggetgaca
gttgttgeag
tctgocaggyg
goactaaaat
cggtgttoaa
acgtaccagg
tgattatcac
Ltggatgaago
aatgcaaaat
ccogtioogyg
agtcgacctyg
tcgaaatgtt
gtagegetga
gttacatcge
ttgccggtyg
aaaccygttey
46

388
PRT

<Z210>
<z211>
<212>
213>

<4£00> 46

Met Asn Len
1

Leuw Pro Ala

Glu Ala Ala
15

chtaacttoct

tcatoohtoete

> gttgcegaccet

cggtogtggt
goeggoectgaa
caqtggaggy
ctttacoeyggt
ggttygeggce
caccgtgogt
accgttetge
catcactgaa
aggegttoegt
cggtatecag
tacactygacc
tgtoggtate
cgaaaaagat
agaagaagoea
tggtgtgact
gaaagggact

cagocotggey

Escherichia coli

His Glu
i."

Pro Val
20

Ser Lys

Tyr

tgacgtrgge
tgacgacaas
gatcgetgac
apgtctggaa
tattattgca
gaaataatgt
aYCCagggya
gtaaccocayg
gaagcegttyg
aaagactcea
ggcatcecega
atgatcggec
cctggteaca
tatgaagogy
ggcgygtgace
cegeagacey
gctacgtaca

gegoogaaay

Gin Ala

Ile Gly Ala

a0

.
-
Lys

Tyr Ala C

ggoggegeas
gtgaaagcooyg
ggtateatey
ggtaacascyg
gcaaaaggte
ceattttaat
ctitocacto
gtaaaggcgyg
ctgocactgy
ttectggaage
cgctggatat
cgaactgora
ttcacaaaco
ttaaacagac
cgatceegyyg
aagcgatcgt
tcaaagagca
gcaaacgiat
aattogetge

aageactgaa

Gin Leu
10

Pro Trp Val Val

ccaaagaacy
ttenggttaa
gogoggtage
cogaactogg
tgacggatge
cgataaaaac
agaacaggoc
CACCAacCcCac
cgetacoget
catcgacgcsa
gotgancgty
aggogttate
gggtaaagtg
cacggattac
ctetaacttt
gatgatceggt
cgttaccaaqg
gggooacygedg
tctggaagec

aactgttotyg

Phe Ala

s Thr Thr Pro Arg Glu Als

30

45

Arg Tyr

Lys Cys

attgeatacy
cteggeotge
tctgttatet
ggcatcaaac
aaagtgaaqo
acteogggtg
ggtatcgttt
ggtttcggte
atocgacattc
gagatcoggoy
ccagttgtygyg
ggtgccatca
geaggcgiga

aaataa

Gily
15

zlu

Gin

1740

18400
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Len

Leu

Val

Gly

His

145

Arg

Fhe

Leu

Arg
225

Gly

o
fan I o

- Liys

Val

Val

Yal

Gly

130

;’:.rys

Glu

Ala I

Ile
219

Gln

G
e
o

Asn

Ala

Glu

Thr

Glu

Asp

115

Yal

Val

Leu

Lys

Rla

Ile

Asp

Ala
100

Arg 5

Als

Ile
180

Ile

Leun 2

Asp

Tle

Gln

g5

Ala

ITle

Leu

Fhe

165

Phe

Gl

Arg

~

Thr

Thr

Ser

Glu L

Asp I

150

Lys

Mat

Tle

o]
et
G

Arg
230

Ala

[
S

Ala

Asp

Arg

Leu

Gly

Glu

Ala

Iie

Arg

120

Val

Gly

Leu

Met:

Trp

Lsn

Ala

Ala

Asn

Ala

105

Val

BAla

Thr

Leu

Ala

185

Leu

Gly

Gly
2605

13/80

Gly

90

Lvs

Val

Glu

Gly

Glu

170

Thr

Val

Ala

g Asp

Leu A

250

Ala

Gl

Glu

Phe

-
[ B
|1 IS

Gly

Ile

Asp

Val
60

Tre

Leu

Met

Thr

Met

Lys

FPhe

Thr

Gly

220

Ser

Tyr

Leu

Lys

Leu

Val

Leu

Leu

Asn

Gln

Val

Ala

Gly

110

m
@
Ft

His

Tvr

Val

Glu

180

Gin

Ala

Glu

Met
270

Val

IABJS

r GIn

95

351y

Thr

Leu

Gln

Gln

175

Arg

Leu

Asp

Arg

g0

Ile

Ala

Glu

Ile

Gly

160

Gln

Phe

Pro
240

Thr



Met Asp

Val

=
e
oy
D
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e

B2
~1
N

Val Gly Gly Gly Ala Thr

2

S0

Tle Leu Ser Asp Asp Lys

305

Gly I

s

310

le Val Arg Cys Asp
325

Ala Glu Val Gly Val Asn

340

Asn Bls Glu Leu Gly Ala

Ile A
3

Val G
385

<210
<Z2LLl>
<Z12>
213>

<400
Met 2

Thr &

Thr L

Lewn G

1y A

o Gy
{n

la Ala Lys Gly Leu
70

la Giy Lys

47

2809

PRT

Escherichia colil

47
er 1le Leu ile Asp

ly Ser Gin Gly Thr

ys Met Val Gly Gly

35

ly Len Pro Val Fhe

la Thr Ala Ser Val

His

w3
ey
oo

Val

Leu

Val

Lys

Thr
375

Phe

Tle

Glu

Ile

Pro

Lys

360

Asp

Asn

His

Thr

40

Thr

14/80

Gly Giu Pro

Arg

Ala

Val
345

Leu

Ala

Thr

Ser
25

Pro

val A

-

Asp

330

Val

Ala

Ala

b
o
i

Glua

Pro

Thr

Leu

315

Gly

Val

Asp

Gln

Val

Gln

Ala
)

Ala

Val

Ile

Arg

Ser

Gln
380

Ile

Pro

o e
o0 in
[S23le]

Ala

Asn

Ile

Leu G

Val

Cysa

Ile

rhe

Phe

Phe

Ile E

GlLy

Leu

Val

Gln

Ala
30

Thr

. Ala

Cys

Ly

Ala
3358

Bsn

Ala

Gly

1
S

Tyvr

Thr

Tle

Ala

Phe

His

Thr



Asp

Thr

Pro

145

Ala

Gly

Gl

Gl

His

225

Lys

Gly

Thr

Lys

Tle

)
ik
=

Glu

Pro

130

Val

Ile

Met

Gly I

Thr

Lieu

Lys

Lys

Gly

Phe

185

Gly

Thr

Ala

Val Ar

Glu

Tle

100

Gly

5l

Gin

Gly

180

Glu

Gly

Arg

ABD
2606

oo
L7 g
a4

Pro

Val

Cys

Thr

165

Asp

Lys

S5er

Fro

Met

245

Glu

> Leu !

Thr I

Lys T

Thr

Pro |

Asp

Ala

Val

230

Gly

Mat

e Val

Pro

Val

His

Fhe

Ala

Serx

Tyr

Pro

Gin

200

Glu

Gly

bla

Ile
280

Mel
105

Gly I

Arg

Gly

(SRR

oy b=
L3712

Thr

Glu

Ala
265

Gly
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le
30

Leu T

» (GIn

Ser

Phe

170

Ser

Glu

Ile

250

Lew

Glu

Lys

Pro

Gly

Asn

Ala

Ala

Ala

235

Glu

Ala

Yal

140

Phe

Tle

Ala

220

Gly

Leu

-
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Lys

His

Leu

Ser 1

Ile

Val
205

Val
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Lvys
285

Thr

Asp
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Cys
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Tle

Iie
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<210> 48

<Z11» 2656
<21 2> DNA
<213>

<4C0> 48
atggccaaca

aaghtccogeyg
agooocgaac
geegagegyy
goggycaacy
ggtgacgagyg
togttggagyg
aaccguateqg
cattigotgy
tacaccgaay
gcgatcogaco
tgcgagacca
cgegacggca
ggaaccateg
ggegtgggcg
gagctgggea
ggcgeggaat
tgggacgagyg
aacccogact
aacegoggec
agtcaccccyg
ttcaaggtcg
ctgegegaty
caaaaggagt
cagaaataca

aagtacgtoeg

taaghttcace
acgacoccte
ceacctooca
cogatgoggc
gegtggtege
tageggtgcet
tgecgacgge
teatocaacaa
gotacgeect
togacgygcaa
tgcaaggcaa
tgcgattege
agctgaccac
geaccghgea
ccatggaata
Toggeaaatt
cgggogactt
tetteegega
cgatogtoga
atctgatgge
acctegaagh
acggetttge
cotactgooy
ggctaogaaca
tcctecageaa

YCCAGaAgey

Mycobacterium bovis

attocgggeaa
cteggtegat
accagetgec
cgooccgcag
cgeactggeoo
gegoggogeo
gaccagegta
ccagttgaay
ggtgcaggeg
guccaccgeyg
ggacgggaag
geagttegic
tgasgactitt
Lrteggtgeoy
cocogoocgay
gatcactttg
cctgegeoacce
actgagecatc
caagaacgct
cgatacegac
gotgacceac
cgagtgegeag
ccagatoggo
acgggtogag
geteaacgoo

gttctoegetyg

18/80

cgggogghtee
cggacoegaey
gtgaagaaat
gtocacgoogy
cgtteecetgy
acggectacy
googgoegtga
cggetgatge
tttcaaggceyg
acctceacct
atoccacgagt
ccatatctge
cgegteatgs
ccgetgoggt
gucctgacygo
tacaagaaac
ghtggagracy
arcaageacyg
gqoogaggect

gaaggoegoog

tggttgaaga
acgagtticot
gagttacete
agooggocga
cegbtoooeo
tcgtcaagaa
cagocaaget
gecggeaagat
tcecgaacat
cgeacacoas
tggtggecyyg
aagacatogt
cgattteget
cecggecagyy
ccagegagyga
acgaccacceqg
tgobgoteto
cggtgegetg
acktgatege
tggacasagco
tgtgggatet
tgogegacgt

~ooatatoct

9]

tcaaacccac
ttgaaacgtt

azagogtgat

gatghacocge
ggttgactac
gecacteogtt
caccgoggec
goocagoogaa
catgroogey
actgatcgac
chogttcacy
gaaccggeac
tctoggectyg
catcaagegy
acgoogggo
gaccaatccec
cgecatceato
acgcatogeo
catcatocay
ggatggectto
gagcascgac

ggootaccge

cgaccacgaa
tgtggooraa
cotacagqace

cecegatgaty

420

£80

540

600

660

120

7830

840

a0

960

1020

1080

Y
o
o2
jonl

[
[ae}
T
o

1449

p—
o
<>
)

1560



gacgoggega
cacoggugod
acocgagtteg
cacchayggey
ctgaccgeoa
gocaageagg
gtggtgecge
acgetgaacc
aagaacoaga
gacgtegeas
tgtgtetgay
atcgacatgco
aacceootaca
gooetgateg
cagggocagc
cocgagegagt
aagtcgetge
caccogegag
gactgggect
cgettgtogg
gqaccgocaca
agoCoyacoy
goeticgagh
Licgacgact
geoaagtggy
ggacocgace
atgaccateg
chggacggea

geageogtca

togaccagtyg
ggotoaacygt

agggeaacct

atctgetega
tgatgttgea
tggogaatet
toggcticac
agatgatcgy
tggegeggtt
tgtgctacag
tgtacgacgt
gacgtyggcga
tggaacgggot
cggtogagic
tggcoceggat
tccaaccggt
ttggecgaget
ggcaggacay
ctggegagga
goggaaaght
acggcetacac
tegteaacyg
gecaattgte
acacttetge
cgatgeeogte
tocaacgooes

gegaaatcaa

cgctgagcac

geLggoraac

i)

aatccgtcg

i)

gtacctgcadg
Lotggagyco
ccacgygaage
tggegatgeo
geogggcerac
caccgegoec
ggcacagate
ggcggtggac
cegecdgeggy
cgtcgacacc
catctogatyg
gttcaacgaa
cgaccagaty
cggogatgeg
gctggagaag
getggegetyg
cogoogegge
gttcacacca
cotggtctac
tgrtgggcaat
cgeacagteg
caacgtbeghyg
cocggatocgas
gqacteogtoy
gcetgatogtyg

ggacttcace

17780

ggcctagacy
atcotongea
caggogoacy
atgttegoeyg
gtocgaccoyyg
atogacageg
gegttogeeg
cgogteggeg
gagtattcca
tttcacgtea
ttecgacaac
cacaacgagy
aagcgcgggy
aaggaggceeqg
gtgcgogage
atteococgegy
ttoctogoot
cgecgggaga
gootogaetgy
accttotece
ctgeagotyo
gactcgooac
ceggacgeey
atcatogacy

ctgotgttac

gagatcaagh

aggtggteat
agecgtacte
goteooytga
acaacgacat
Lgcrggaggy
ACggUoRacy
glteagggtat
gaaccatcoa
ggltcoccagega
acggegacga
ggttcaagaa
gtgacgacoc
CCCgoaasag
aggacgegok
tggagaagca
ggetggecac
tgccdaacgg
tggectatga
Lggeogaagyg
ageggeatic
Lggegaceasa
tgtcggagta
tggtgerety
agttcatoay
agracgggoa

agttgiggge

cgggatgoeyg
qeagatotte
cgtcaagtac
tcaggtgteg
attggtgegy
ggogrtetog
ggtcgoogag
catcatogto
gtactgracc
ceeggagygey
ggacgtcgto
gtogatgacc
ctacaccgaa
gogogactac
cggtgtgeag
tgeggtggac
ctteacegey
aggcaagatce
caagotggtg
ggttcteatc
cteogacgge
cgoogoegto
ggaggcgeay
crocggigayg
Cgaggggeag

ggaaggttcg

g cogyeabgac

agtogatgtt

tcageteagt

Jotggaggan

2160

2220

2280

23440

2400

2460

2520

2940

3000

3060

3120



ceeacetatyg
ggcaagcltgt
atecgtgegge
cgetacgaga
tggeogogat
cgaatctoege
gaacagcagqg
<210>
<211> 1231

<212> PRT
<213> Mycob

49

<400>» 49
Met Ala Asn
1

Glu Met Tyr

Trp

Ala Ala

50

Ala Bla

65

Ala
Asn

Ala Gly

Pro ala

=]
o
i
<
o
i
<5
R

w
SR

Val
130

Ser

. Phe

aggacggcat
attacgagct
Ltgaacaget
acgtcaagga
togggotoga
googgaogat

agatoctcga

aoterium

Ile Ser
5

Arg Lys P

Leu

Pro Thr

Ala Pro G

7

Gly Val V

g5

Gly

ASn

Ela

Ser Pro

Val Asp

Arg Val

Asp Glu

Met

cggagacoge iz

efesteletalotolete
cgooocgoty
gtretiotgy
actaccogayg
gtcageocey

cgaggogtbito

bovis

Phe

he Arg Asp

Tyr
40

Thr

in Pro

0

al Ala Ala
Val

Ser

Ala
125

e

aaggeraagy
cceaggegte
gtocaagagy
ctgetgeetyg
teqrteagget

ggctaa

Gin

Gly Asn

Pro Ser

Ser Pro Glu

Leu

Ser

Pro
75

Lys

Ala
S0

Ala

Leu

Glu

Teu

Leuw Leu |

googgatoct
acaacogcas
gactgeghga
azccgygoaaa
acaagttgge

cgtegaaggt

Glu Trp Leu

Ser Val

Thr Ser

45

Pro

Val Ala Glu

60

Ala Asp Thr

Thr Ala

Ala
11¢

Val Thr

g
oy
GO

gotgaceagt
tgacclcogeyg
aacgotggac
ccagggtgeg
cgggatcaag

gcacgceegto

Val
15

Pro Serxr

Gin Pro

Arg Ala

Ala Ala

84

Val Pro
Ala
Thr

Ala

Val

3360

3420

3480

3540

3800

3660
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[
5]

Fro

Arg

225

Arg

Leu

Met

Ala

Glvy
305

Gly

o
[0
[}

Leu

Asn

Asn

Asn

Ala

Lys

210

Phe

Asp

Thr

Ala

Asp

Pro 3§

Asn

Leu

His

195

Arg

Ala

Gly

Asn

Glu 5

Gln

Thr

Ser

Gln

Pro
2640

Gln

: Gln

Ile

Ary

Val

Leu

Ty

3165

Tyr

Asn

Leu

Phe

Gly

Gly

Gly

Thr I,

Gly
325

& Trp

T rp

Met

Lys
150

Ala

Val

Val

230

Thr

Thr

Ala

Ala 5

Ser

Asn

Ari

Glu

Thr

Thr

Tle

Iie

Fhe

Thr

(Vi
-3
L5

Val

Val

; Leu

200

Ala

Ala

Gl

Gly

Ile
280

Leu

Val

Gln

Asp

183

Ala

Gly

Tyr

Asp

Thr

265

Gly

Glu

Thr

Ala

19/80

Ile

Glu

Phe

250

Val

val

Arg

Tyr

Thr |

330

Ala

Val

Lys

Asp

Livs

His

Gly

Ile

Asp
315

Tyr

Lysa

Lys

Leu

Ile

Ser

Ala

Mla
3400

L.en

)
s
e

Thr

Gln

205

Cys

Val

Val

Met

285

Arg

Pha

Arg

Pro

270

Glu

Leu

Ile

u Leu |

Tle
350

Aryg

Phe

Yal

Arg

Arg

Tyr

Gly

ITle

Giy

Thr

160

Asn

Thr

Met

Ala
240

: Ser

Leu

Ile

Gin

320

Leu

Tyr

His



20/80

Leu Met Ala Asp Thr Asp Pro Leuw Arg Leuw Asp Lys Ala Arg Phe Arg
385 39¢ 395 400

Cer His Pro Asp Leuv Glu Val Leu Thr His Gly Leu Thr Leu Trp Asp
408 410 415

Leu Asp Arg Val Phe Lys Val Asp Gly Phe Ala Gly Ala Gln Tyr Lys
420 425 430

Lys Leu Arg Asp Val Leu Gly Leu Leu 3rg Asp Rla Tyr Cys Rrg His
435 440 445

et

Ile Gly Val Glu Tyr Ala His Ile Leun Asp Pro Glu Gln Lys Glu Trp
450 455 460

Leu Glu Gin Arg Val Glu Thr Lys His Val Lys Pro Thr Val Ala Gln
465 470 475 484

Gln Lys Tyr Ile Leu Ser Lys Leu Asn Ala Ala Glu Ala Phe Glu Thr
485 490 495

Phe Leu Gln Thr Lys Tyr Val Gly Gln Lys Arg Phe Ser Leu Glu Gly
500 505 510

Ser Val Ile Pro Met Met Asp Ala Ala Tle Asp Gln Cys Ala
515 520 525

Ala !

wl
B
|

Glu His Gly Leu Asp Glu Val Val Ile Gly Met Pro His Arg Gly Arg
530 535 540

Leu Asn Val Leu Ala Asn Ile Val Gly Lys Pro Tyr Ser Gin Ile Phe
545 350 555 560

Thr $lu Phe &lu Gln Ala His Gly Ser Gly

[S2 R AY]
& b
O

Asn Leu Asn Pro Se
-
‘J i

”~

Asp Val Lys Tyr His Leu Gly Ala Thr Gly Leu Tyr Leu Gln Met Phe
580 b85 590

Asp Tle Gln Val Ser Leu Thr Ala Asn Fro Zer His Leu
600 65

Gly Asp

N ;}:3

pLeg
o o



4}
ot
o

Leq

625

Val

Val

Gly

Ala

Met

705

Cys

Glu

Asp

Arg

785

Gln

Ala

Ala

610

Leu

Val

Val

Gly

Pro
690

Asp

Gly

Thr

770

Gly

Giy

Val
Asp
Pro
Ala
Thr
&

Glu
Gly
Trp
Val
Asp

755

Lys

Val

Leu
835

His

Tyr

Ala

Val

Val

740

Asp

Arg

lie

Leu

Gln

820

Ala

Pro

Thr

His

Ser

Fro

Ala
725

Gly

Thx

Val

Leu

ile

Arg

Ile

710

Arg

Asp

Ser

Ela

Met

730

Ser

Leu

615

His

Asn

Ile

Ser

695

Phe

Leu

Met

Met

Arg
775

7 Val

Glu f

Val

Glu

Asp

Gly

Leu

Val

680

Ser

His

Ala

Thr
T60

Lys

Phe

N
6]
=

Asp
840

Asn

Glu

Val

Val

Cys

745

Asn

Ser

» Ala

Asn C

Val
825

£
)
w

21/80

Asp

Tyr

Asp

T30

Tvr

Pro

Tyr

Glu

lLeu

Gln

Iy
g
o)

Phe

Pro

Ile

Thr
7006

Ly Asp

Tyr

Thr

)
o N
il

Val

Ser

T -
el

Arg

Met

Glu

180

Ala

Arg

Asp

Ala

Arg

Ala

Gly

Gly
685

Asp T

Arg

Tyzx
765

Ala !

Gl

Gln

Ala
845

Gly

Tvr
670

Phe

» Val ]

Arg

1 Arg

Leu

Met
B30

Gln

Phe °

Gin

655

Arg

Glu

4

Phe
T35

Val

Iile

Asp

g Tle

Val

Thr

Lys

Ala

T20

Lys

Asn

Val

Tyxr

500G

Lys

Fro

Gly



22/80

Asp Ala Phe Lew Ala Leu Pro Asn Gly Phe Thr Ala His Pro Arg Val
850 B5S 860

Gln Pre Val Leu Glu Lys Arg Arg Glu Met Ala Tyr Glu Gly Lys Ile

B&5 870 875 880

Agp Trp Rla Phe Gly Glu Leuw Leu Ala Leu Gly Ser Leu Val Ala Glu
B85 BYO B35

Gly Lys Leu Val Arg Leu Ser $ly Gln Asp Ser Arg Arg Gly Thr Phe
800 305 410

Ser Gln Arg His Ser Val Leu Ile BAsp Arg Hi

43

Thr Gly Glu Glu Phe

915 920 925
Thr Pro Leu Gin Leu Leu Ala Thr Asn Ser Asp Gly Ser Pro Thr Gly
930 835 940

Gly Lys Phe Leu Val Tyr Asp Ser Pro Leu Ser Glu Tyr Als Alas Val
G45 959 455 960

Gly Phe Glu Tyr Gly Tyr Thr Val Gly Asn Pro Asp Ala Val
965 970

NG

L
t-i
o
|}

“
o <D

Trp Glu Ala Gln Phe Gly Asp Phe Val Asn Gly Ala Gln Ser Ile Ile
98¢ 985 390

Asp Glu Ile Ser Ser Gly Glu Ala Lys Trp Gly Gln Leu Ser Asn

100G 1005

Wl
Ko B
;D

Val Val DLeu Leu Leu Pro His Gly His Glu Gly Gln Gly Pro Asp

1010 1615 1020

His Thr Ser Ala Arg Ile ¢Glu Arxg Phe Leu 8in Leu Trp Ala Glu
1025 1030 1036

Gly Ser Met Thr Tle Ala Met Pro Ser Thry Pro Ser Asn Tyry Phe

His Leu Leu Arg Arg His Ala Leu Asp f 5
1055 1069 1065

Gy
&

Pt
[
£

et
s

Arg Pro Leu



Tie

Ser

Ala

Leu

Arg

Ala

Val
1070

Glu
1085

Gliu
11086

Arg
1130

Glu
1145

Asp
1160

Pro
1175

Glu
1190

Arg
1205

<210» &
<211> 1356
<212> DNA
<213> Porphyromonas gingivalis

<400> 50

atggaaatca

cataaccaaqg

JAH

g

gt

e

gertatte

geCaaqg

Pro

Lys

Gln

Ala

a atcazggeas

Thr

-
g
433

Thr

Leu

Ala

Leu

Tvr

Asn

Leu

Met

Fro

el
4]
o

m

Tyr

L.eu

Lvs

Ala

Glu

Gln

Pro

Serx

v Gin

aagaaatggt
aagoagttga

tggotogega

Phe

Giu

Asp

Pro

Asn

Ala

Glu

; Ser

1075

Thr
1090

Asp
11405

Sex
1120

Asn
1135

Leu
1158

Val
1165

Ala
1180

Lys
1195

Fro
1210

Met

Zlu

Arg

Leu

Sexr

Leu

gagoottgea

caacatttge

agoaghtagac

atccaaaggl

23/80

Leu

Ilae

Lys

Asn

Arg

Glu

Pro

Ala

Sexr

Asp

Arg

Lys

Giy

Len

Arg

Phe

Arg

Gly

Glu

His

Fhe

Lex

Arg

Phe

Phe

Tle

Ser

Ala

cgoaaggote a

cgagotgeag
Jaaascyggea

gtittggtaca

b B
oo
L

Arg
1085

Areg
1116

- Tyr

1125

Ala
1140

Leu
1155

Trp
1170

Gily
1185

Lys
1200

Ser
1215

Fhe
1230

Ala

Ser

AEn

Glu

Arg

Val

Leu

Arg

tgggegttia

acctocacaa

Ala Val

Val Leu

Lys Val

Leu Ala

Val Arg

Giu Thr

Gin Glu

Glu Leu

Ile Ser

z Yal His

. thtatgaas

cgaacaca

taaazaat

]
9]

it

a

ad

=



attggtatce

gttgtaggag

totgeacacy
atggttcaga
gacgtaghtag
cettettteg
gaagchtgetyg
ggcgaacaga
aaccacggtg
gaaaatggag
gcaaacatca
goagaagacy
cacttcgaaqg
acctgtgeta
gtatctcgta
ggtcttgeey
aacttcactt
cacatcocog
<210>
<21l>

<Z21Z>
<2313>

51
451
PRT
Porph

<400> 51
Met Giu Ile

Ala

Ala hla Lys

35

Val Asp Glu

tcaatataga
cogtaacgeco
agacctgeas
cagttcgtet
teatcgaaga
ttgetacggy
gtgttggage
cagaaaaaat
geatcatcta
catatttctg
ccatcgegaa
atatccocega
ttatotgtaa
aaggigtaga
tocactocaa
tcgtagtgaa
taaccaatac
acgageacct

atgacaaaga

YIOmOnas

Lys Glu
5

Thr
20

His ¢

Val

Thr Gly

Met

Met Gly

cgagograse
gqacgaccaac
tgooatcatt
gatcaaagaa
acccageate
tygtabgyye
cggtaacgtt
catcacoegah
caacgaggct
tgacgaagee
agatgtagta
gggtacceogt
ggaaaagatg
aatcgeacgt
Cgatcaggea
tgctecgagt
goteggatge
cctcaacatt

aatctgggaa

gingivalis

Val

Gin

Glu

Asn
40

Val

24/80
ggtatgatog
ccgatagtta
attgececces
gotateogetce
gagaagacge
atggtyaagt
caggtgatocg
cgtgettteyg
gacaaggaayg
gaaggagatc
ggtcagageyg
attctegtig
tgtcecegtaa
acgaaccticyg
cacatcoatec
geccactacag
ggatcatggyg
tcacgecatcyg

ctetaa

Ala
10

[}
4
e

Arg

Ala
25

Val Asp

Ala Ala

Tyr Glu His

agattgcaaa
ctoegatgay
accccagate
cgticaacgt
aggaacteal
ctgeatatto
tggatagecaa
acaacggtat
cagttttcac
gggcetegtge
ttgcectteat
Ltgaagetey
tgtgcgeococet
ceaacgaagy
tcgoaggate
caggegotca
gtaataactce

caccgttgaa

Lya Ala Gln

Asn Ile Cys

340

Ley Ala
45

Rrg

Val Ala

goctatogyga
caatatcate
caaaaaatge
accggaaggt
gggegecgta
ttocaggaaayg
cakbecgatttc
catctgetea
agcattcoge
agctatctte
tgccaagaaa
cggegtagga
cagctacaag
taagggerac
agagectgacy
catccaaaac
tatctecgay

ttcaageat

Lys Glu
i3

Arqg Ala

Lys Asn

720

780

840

900

960

1020

1080

1140

1200



Lys

Val

Ile

Val

145

Met

Liys

Asn

Glu
225

Gly ¢

Thr

Gly &

Gly

Thr Pr

Ile
130

Arg

Val

Ser

Val
210

Lys

Ala &

Arg A

Tie

Ala

Gly
100

Met

Ala

Ile

Val
180

Tyr

Val .

Ile

Ser 11

janRie]

Asn
85

Val

1]
o
[

Pro

Lys

Asp

Ser

Thr

5 Giy

70

Ile A

Val !

Asn

Glu

150

Glu

Val

Val

Gly A

230

Ala I

Pro

135

Ala

Glu

Val

Gly

Gly

]
3
o

Gluo

Ala

Ile

120

Arg

Ile

Pro

Val

Lys

2
o
fon ]

Ser :

Ala

Asn

Ala T

@ Phe &

280

TYL

Arg

Val

103

Fhe

Ser

Ala

Ser

ARla

i85

Prao

Phe

Glu E

%

&)
-
[ee)
[

Thy
90

Thr

Ala

Ile

170

Thr

Ser

Ile

Asp

Phe

-~
£ m

GLy

Leu

Lys

Phe

155

Gly

Phe

Asp

Asn

235

hsp

Cys

Met

Thr

Lys

Cys

140

Asn

Lys

Gly

Phe

220

Lys

Asp

Ala I

: ASD

Ile

Thr

Thr

125

Ser

Val

Thr

Met

Val

2058

Giu

Tie

Glu

Glu

Lys

Asn

110

Cys

Ala

Pro

Gln

Iie

> Ala I

Lys S

Asn

His

Giu
175

Met

Ala

s Val

255

Glu

Tle

Ala

Ala

Gly

160

Lew

Val

Gly

Ala

Phe

s Asp



Val Gln

280

Ile | Glu Thr

305

Ala Glu Asp Val Il

Tyr Lys His

340G

Ala Asn Glu

355

Leu Gly

Ala His Tle Ile

370

Gln

Val Val Asn Ala Pro 5

385

Gly Leu Ala Val Thr

Glu Asn

420

Ser Tle Ser

Tle Ala Pro Leu Asn 3

Leu
450

<210> B2

<211> 1116
<212> DNA
<213>

<400> 52
atgcaactrt tcaaactcaa

aaggaatteot gtottggaga
tatatgsagy catgocagelt

gagccocttotg acgaaatgat

Val

Arg
310

Fhe Glu

Asn Gly

Leu

Phe

Len

Glu

Glu

His
360

Ala
375

Gly
Ala Thr
Thr Leu
Thr

Tyr

Ile
440

Ser

Porphyromonas gingivalis

gagtgtsaca
acgogactiy
cecctgeeat

gaataacatc

2 Ile

26/80

Val Glu

315

Val

Lys Met Cys

330

Gly Val Glu

345

Thr Cys Ala

Ser Leu

Thr Ala Gly

385

Gly Cys Gly

410

Lys His Leu

425

His Tle Pro

catcactttyg
gtaattacca
tttgttatge

ttggcagaca

Lys Ala Asn Ile Asn

300

y Gly Val Gly

Val Met Cys Ala

335

Tle Ala Arg Thr Asn
3

Asn

Asn

Thr
280

Val Ser Ar

Asn
4G0

His Tle Gln

Asn Asn

415

Ile
430

Leu Asn Ser Arg

Asp Lys Glu

445

acacttrbgo agaatttgeo
ctatgaaccy

Tgggraagyge

tocgtaatal ccagticgac

GG

120

180



cgoegraateg
ggattaaatyg
ctgatcattyg
gaaatcaaaa
geocatcatea
atcgatgetoe
cgtctgttea
cacggoectyg
ggtatagect
ggcaactatc
gtataccaaa
atactgzact
cttaccaaga
gaatcagtge

gatgagatceg

Lal

<210>
<z21li> 1
<212> PRT
<213> Porph

{3 L
=

<400> 53
Met Gln
1

Leu

Ala Giu Phe

Asn

His Phe

50

Glu Met Met

55

gtatcggagy
atgtactogs
tgoocacaac
geogtcacac
tacctgaact
ttatocatge
gtgaggcegyge
aataccgett
tocyggaaatgo
acgrtgecgca
agaagaatcc
gocageooga
gacctitgea
ttaagacaca

aaggtatcta

YIOMONA S

Phe Lys

5

Ala
20

Lys

Phe

Val

Met

hsn

Leu
Glu Phe
Tyr

Gin G
5

aggtacggtt
tgoattagac
atgoggaacyg
caaratyggga
toctgaagagce
catcgagtca
ttgggacatt
cgaaaagoty
aggagtagyga
tggagaagca
tttoggotat
atacgtatat
cgaatacggc
geaaagattyg

cagaagacta

gingivalis

U
@
=

Lys

Leun Ala

27/80

ot

athgacate

F

cgcaaaatlta
ggtegogagy
thggctgacy
ttgectttec
tacgtatcto
atcctggaay
ggagaaatga
googtecacy
aactatcagt
atagtcgasc
cocgaagetgy
atgaaggacyg
ctogecaaca

tactaa

Thr His

10

Gly

Met Lys

Glin

Tyr

Arg
75

ctaasctiit
ctottatcaa
tgacgaacat
atgccatigt
aottetacge
chaaagooag
tattcaagaa
tcatggocag
cactatecta
tcttcacaga
tcaactggaa
atgaacttct
aagaggtaag

actacgtaga

Fhe Asp

Arg

Asp

Gln

Glu

Asn I Gln

cgttotgaaa
agagaAsEgaa
ttctategea
tgcagaccat
atgeagtgea
toccatattot
aatcgocyaa
caackatgcoc
ccegrntggga
ggtattcaaa
geteboecaaqg
cggatgectt
aggoetttgeg

gottactgta

Thr

Bl

e

Val

Pro

Ser

Asp

Phe Asp

300

Lar
oy
>

s
s}
o

=3
e
O

500

660

720

780

840

a00

360

1020

1080

1116



Arg

Fhe

ile

Gly

Arg

145

Ala

Ala

Lsp

Tyr

225

Gly

Tyr

Glin

Gly

Gln
305

Val

Yal

Pro

Thr

130

His

Tle

Cvs

Ile

210

Arqg

Tie

Pro

Fhe P

el
[

[N

Pro

Leu

Lieu

15

Gly

Thz

Fhe

Ala

Leu

Glu

]
i
g

Lys
100

Ile

Ser

=
G
0

Ile

Ala

180

Ala

Leu

FPhe &

Gly
260

Thr

Gly

Lys

Slu

Met

Pro
165

Glu

Giu

Glu

Gly

Val

Gly

150

Glu

Asp

Pro

Val

Leu

230

Asn

Lew

Tyr
316

Asn

Lys

Leu

Leu

Ala

Tyr

Phie

215

Gly

Ala

Tyr

1 Phe

Pro

- Gly

Asp

Glu

120

Asn

Leu

Leu

Ser

200

Lys

Glu

His

Lys
280

i g

Thr

Val

105

Leu

hep

Lys

Tle
185

Arg 1

Lys

Met

Val G

Val
265

Val

Lew

28/80

Val

90

L.eu

Ile

Ser

Aep

Ser

170

His

b
D
jan

Tle

Ile

Pro

Tyr

Leu

Asp G

Ile

Leu

Ala

Als

Met

235

His

Gln

> Val

: Ala

140

b~

le

Fro

ITle

» Ser

Glu

220

Ala

Val

Gly

Lys

LYST

300

Leu

Ile 8

Phe

Pro

125

Gla

Val

Phe

Glu

Glu

205

Hia

Ser

Asp
110

Thr

Ala

Hiz

Ser

19290

Ala

Gly

is Ala

Glu

Ala
270

Asn

Leu

9]
£
tt

Lys
85

Lys

Asp

Ala

Pro

Tvr

Leu

255

Asn

Proc

Leu

His
160

Tyr

Trp

Glu

Ala
240



Leu Thr Lys

Giy Phe

Asn

Asn

Leu
378

Arg Tyr

<210>
<211>
<212>
<21.3»

b4
1296
DHA

<400> 54

atgaaagacy
catatcaaaa
gttgatgcac
tgtecteggeg
aattttgtag
gtattetttt
atcgtteage
tatagcaaac
cecatatghac
gactaccota
cgtaattgtg
cetgatgeay
ttotecgatg
cttcacccog
atcgacaaaa
atcgeheana

caagtegigt

Lys Pro Leu His

325

Bla Glu Ser Val

340

r Val Glu Leu Thr

tattageygga
atggagaacy
tggtacasaca
aaggaaaata
gtggtaatte
atgaagtgece
tittecaatgee
cggcageadga
atggegacaa
tctattectcot
cogagettat
ceotgttatt
gtgttgtaega
Jaaadgatgqgt
atcocgatyt
atgataatat

cecgaatgtat

360

Porphyromonas gingivalis

atatgeotee
ggtageotttyg
ggecgaccett
tatggeacct
tegtaaagea
atcaatgatt
tgatgagaat
aagegeteat
cttgattcac
Lgcaasagoeo
tgaagatggt
cotcaaggac
attagtitcego
cgecaacctite
agaactttat
ggtoageato

aggaagoaay

Glu Tyr

Leu Lys

Yal Asp

29/80

Gly
330

Thr
345

Glu Tle

cgaattgltt
tcacatgetyg
Ctecadaatyg
gaaatggoco
gttgaggaaa
cgcaaagaca
ggttactgta
ttagttatag
atatcgaagt
aaaatcggag
gocacactod
aaaaaagata
agtggagtaa
ttaatggygaa
cogatagat
aatagctgha

caattcagey

Lys Bsp Glu

Gln Arg

Glu Gly
365

cggoegaaga
ceggagttcee
tcgaaattta
creacttoeyg
atagagcoega
tectteoacat
gttttggagt
gggaaatcasa
tggattacat
aagtagaaga
aactoggtat
tggguatcca
Ltacaggaaa
gegaagacgt
aogtcaatga
togaaatcga

gaacoggeyy

Gilu Val

Leuw Ala

e Tyr Arg

agaocgtaaaa
tcagagttgt
tcacatgett
acacataace
cttcattceg
agatgtcgeco
atcttgcgat
cegtcaaaltyg
cgtgatagea
agctatoggg
cggoegegatt
taccgagaltg
Jaaazagaca
atatoattte
toogooagta
tcttatggga

tcaagtagat

60

120

18¢

240

300

360

540

600

860

720

780

840

9G4

960

1020



tatgttcgtyg
gccaaasaacy
accchtacgea
aagagttige
gaactaacga
<210
<21l>

<2L2>
<213>

55
431
PRT
Porph

<400> 35
Met Lys Asp
1

Glu Ala Val

Ala Ala Gly

35

Asp Phe

Tyxr

Asn Phe Val

Asp Phe Ile

Leu

Asp Ille

Asn
130

Glu Gly

Glu é

gagcagcatg
gractgeato
acgaagtoga
gecagogage

aacatetocy

Yromonas

Leu
£

Val

Lys His

20

Yal Pro

Gln Asn

Met Ala

Gly Gly

Val

Pro

100

Tie

Tyr

3
<
s

Als

iy
bl
La]

Ala

Tle

Gln Ser

Val

Pro

70

Asn

Phe

Asp Val

gtotazaaac
tegaattata
ttacgttgta
agaageiott

caaacgtttc

gingivalis

Glu Tyr

Asn

Ly=

ile

Metl

Ser

Arg

Phe

Tyr

Ala

129

FPhe

135

7]
}.«J
el

Leu Val

30/86
ggUaaaagea
cetataatty
accgaatacy

ttygcecatag

ggataa

Ala Ser

10

Arg

Gly Glu

25

Arg

Val Asp Ala

Met

His

Ala Pro

Als
90

Lys Val

Slu
105

Val

fle Yal Gin

Sar

Val

~
will

155

tcatggeaat
cagagggage
gratagcaca

CoCaAssegya

ITie Val

Ala Leu

30

Val

Val
45

Leu Gln
Cys I
Phe

His

Glu Asn

0
o
=

Ile
110

Ser Met

Leu

Asp

140

le Asn

bt

Arg

teectcaaca
tgctgtaaca
actcaaagya

tticagagaqg

Giu

His

Ala

Gin

Gly Glu

Thr

80

Lle

Arg Ala

95

Arg Lys

FPro

Asy

Lys Pro

foed.

n Met
160

1080

1406



Leu
225

Phe

Lys

Asp
3035

Gln

Gly

Ile

Gl
385

Tyr

» Val

Gly

210

Leu

Ser

Lys

Ser

Tyr

290

Asn

Gin

Iie

Mat

Val

185

Ala

Phe

Lys

Glu
215

Pro

Mat

Met
355

Pro

Thr

L.eu

Thr

260

Asp

Val

Val

Ser

Asp
340

Tyr

Glu

Leu

Lys

Val

245

Leu

Val

Asp

Giu
325

Tyr

Tis

Val

Asp

Ala

Gln

Asp

230

Val

His

Tyxr

Tyr

Ile
3310

Cys ]

Val

Pro

» Ala

Val
350

Pro |

215

Pro

Yal
295

Arqg

W 6
Ry
oo

Leu

Lys

Leu

Phe
2890

Ser

e Gly

Gly

Thr
360

Glu

ile

[ ]
[2elle
[ 2

Arg

Tle

ASp

Val

r Lys !

265

Ile

Asp

Cys

Ser

Ala

245

Ala

Ala

+2

31/80

His
170

Ser

Gly

Asp

Pro

Ile

Lys

330

Ala

Lys

ile

Len

Cys

Ala

£ Val

Lys

Arg

Glu

315

Gln

Trp 5

Asn

Val

[ECa
W
[S1N{

Ala

Ala

Ala

Asn

Val

300

Ile

Phe

Gly

Thr
2H0

Ala

Lys

Lvys

Gilu

205

Pro

His

Val

Thr

Pro

285

Tle

Asp

Ser

Lvs

Thr

365

Thr

Gln

Leis

Pro

130

Leu

Asp

Thr

Ile

Phe

270

Asp

Ala

Giy

Ala

Leu

Tle

Ala

Glu

Thr

255

Leu

Val

Gln

Met

tal
T or

v Gly

Arg

Ile

Glu

Ala

Met

240

Met

Glu

Gly
320

Gly

Lys

- Arg

Asn

Gly
400



Lys Ser Leu

Asp Phe Arg

56
08
DA

<210
<Z2L1>
<Z21Z>
<213»

<400> 56
atgattaaga

gctgttgetg
ggtattgcag
ataggaatgg
ttaaaggcag
aatacagcaa
actatgtctc
gatgttgett
gttaagqgityg
gaggttataa
gacagaggac
teagaagaaqg
ttcttaatge
gattcaaaaa
gqotgacagoeo
aaataa

<Z210>

57
<Z11> 2
E}
C

a

<212»
<Z213>

e

G
R
1
< 400>

Met Ile Lys
1

87

hel
I
s

Glu
420

gtitttaatga
tageacaaga
atgetattct
atgtaaatga
tagagettgt
ctttcttaag
acgbigeagt
tcaatactta
cacatgeaat
aecctaaaat
aaattaaagg
cagcacatca
casacataga
atggaggaat

atgaaacaaa

Ser

5

Gln Arg Ale Glu Ala

Glu Leu Thr Lys His

Clestridium scetcbutylicum

saattatesatyg
cgagecagta
tgttggagac
ttttgaaata
atcaactgga
atctgtatta
atttgaaact
tocctgaatta
aggaattgaa
goecatcaaca
ttgtgtagtt
taagggagta
aacaggdaaat
cttagtigga

aatgaactot

ostridium acetobutylicunm

Phe Asn Glu Ile

32/80

Leu lle

414

425

aaggtaaaga
cttgaagecaqg
catgacgaaa
gtaaacgagoe
aaagctgata
aacaaagaaqg
gagaaatitig
aaggaaaaaa
aatecaaagy
cttgatgcag
gacggacctt
acaggagaaq
gtaatgtata
aottctgeac

atagcacttg

Ala Ile Ala His Pro

graaagaaat
taagagatqgg
tcgtgteaat
ctaacgttaa
tggtaatgaa
tiLggactiag
atagactatt
ttgatataglh
trgoetocaat
caatgettte
tagcacttga
trgctggaaa

agactttaac

(w3

t

a3

cagttgt

cagetbttagr

415

Leu Arg Lys Arg Phe Gly
430

gaaaaaagtt
taagagaaat
cgcgottaaa
gasagctget
gggacttgta
aacaggaaas
atttttaaca
aaacaattca
ttgtgeagtt
aaaaatgagt
tatagecttta
agctgatate
atatacaact
aacttcaaga

tgcaggeoaat

Ile Met Lys Val Lys Ser Lys Glu

i0

T
A

60

120

180

240

300

360



33/80

Met Lys Lys Val Ala ¥al Ala Val Rla Gln Asp Glu Pro Val Leu Glu
20 25 30

it
i__l
Q

Ala Val Arg Asp Ala Lys Lys Asn Gly Ile Asp Ala Ile Leu Val
5 40 45

Gly Asp His Asp Glu Ile Val Ser Ile Ala Leu Lys Ile Gly Met Asp
50 55 &0

val Asn Asp Phe Glu Tle Val Asn Glu Pro Asn Val Lys Lys Ala Ala
65 70 78 g0

iu Leu Val Ser Thr Gly Lys Ala Asp Met Val Met
95

I.eu Lys RAla Val

o 03
G
Lo
[

Lys Gly Leu Val Asn Thr Ala Thr Phe Leu Arg Ser Val Leu Asn Lys
106G 105 110

Glu Val Gly Leu Arg Thr Gly Lys Thr Met Ser His Val Ala Val Fhe
118 120 125

Glu Thr Glu Lys Phe Asp Arg Leu Leu Phe Leu Thr Asp Val Rla Fhe
130 135 140

93]

Asn Thr Tyr Pro Gilu Leu Lys Glu Lys Ile Asp Ile Val Asn Asn Sex
145 150 155 160

Val Lys Val Ala His Ala Ile Gly Ile Giu Asn Pro Lys Val Ala Pro
185 170 175

Tle Cys Ala Val Glu Val Ile bsn Pro Lys Met Pro Ser Thr Leu Asp
180 185 180

Asp Arg Gly Gln Ile Lys Gly Cys
205

Ala ARia Met Leu Ser Lys Met
195

b L
<D
[em I

Glu Ala

[ £5]
®
[
[
FJ
o

Leu Asp Ile Ala Leu
220

Val Yal Asp Gly Pro Leu
210

Mo
(3= },_.:
Sadn

M

Ala His His Lys al Thr Gly &iu Val Ala Gly Lys Ala Asp Ile
225 230 2358 240

¢
i... 1
S



Phe Leu Met

Thr

Thr Tyr

PFro

Ser
230

Asn

<210>
<Z11l>
<212>

58
1068
DNA

. Val

Asn
245

Pro

Thr
268

hsp =2

Letz

Ile

Thr

Ala

Thr

- Lys Asn

Arg
280

Ala Leu

285

<213» Clostridium acetobutylicum

<400> 58
atgtatagat

gatgaaaaaq
aacactatat
gcaaacataqg
atagtaagtyg
caaggtcage
aatgttccag
atatcaggaa
gittgcectagaa
gtecacatgy
aataatacac
ggagatctig
ataaacggca
gataaagchc
gtagcaaaagy
ttaacaggeg
Ltcatageac

gaacttagaqy

tactaataat
agatatttga
ttgatcaatt
aagtaagttc
gaacttatge
atgcgtcaaa
catacatagt
tggctgacat
gatatgraaa
gtggaggtac
ttgatggaga
taagattgtg
aaggeggage
ttgaaggaga
agataggaaa
gaattgcgta
ctgtagttay

ttttaagagg

caatcctggco
gaagacttta
tecaattcaga
tttaaatget
agtaaatcaa
tettggtgga
tgatccagtt
tecaagaaaa
agaaghttgga
treagtaggt
aggtoecattoe
ctocagcaac
Lgttagtrac
taagaaatglb
atgttcaaca
caacgagcat
atatgotgga

agadgaaaaz

Gly Asn

Gly Gly

Ala Asp

Val

34/80

Val
250

Ile
65

Ala Gly

tcgacctcaa
agacattoag
aagaatgtaa
gtagttggaa
aaaatgettyg
attattgeaa
gttgtggatyg
agtatattce
aaaaaatacyg
actcataaag
tcaccagaaa
aaatatacth
ttaaatacta

geactiatat

getaaggaat

Met Tyr I

Val Gly

270

Leu

Giu
285

His Thr

Asn
300

Lys

ctaaaattgy
ctgaagagat
tittagatge
gaggcoggact
aagaccttaa
atgaaatagce
agettgatga
atgcattaaa
gagatcttaa
atggtagagt
Gaagutggtygg
atgaagaagt
tegattttaa

atgaagottt

H

]

gaaatgte

o

g
ccatagagga
ttettgoact

acaaataa

py o
S ey

n n

Lys Met

tatttatgac
agaaaaatat
gttaaaagaa
cttaaagccoa
agtaggagtt
aaaagaaata
agtttcasga
tcaaaaagea
tttaatogta
aatagaaqgtt
agttccaata
aatgaaaaaq
ggoltgtaght
cacattcoaqg
tgecaataate
tagagtaaaa

tgcagaaggt

180

240

300

380

420



35780

<210> 59
<Z1i> 3255
<Z212> PRT
<213>» Clostridium acetobutylicum

<400> 58
Met Tyr Arg Leu Leu Ile Tle Asn Pro Gly Ber Thr Ser Thr Lys Ile
1 5 1¢ iz

Gly Ile Tyr Asp Asp Glu Lys Glu Ile Phe Glu Lys Thr Leu Arg His
20 25 30

Ser Ala Glun Glu Ile Glu Lys Tyr Asn Thr Ile Phe Asp Gln Phe Gln
35 40 45

Phe Arg Lys Asn Val Ile Leu Asp Ala Leu Lys Glu Ala Asn Ile Glu
50 55 60

Val Ser Ser Leu Asn Ala Val YVal Gly Arg Gly Gly Leu Leu Lys Pro
65 0 75 820

Tie Val Ser Gly Thr Tyr Ala Val Asn Gln Lys Met Leu Glu Asp Leu
85 40 85

Lys Val Gly Val ¢ln Gly Gln His Ala Ser Asn Leu CGly Gly ITle Ile
160 105 110

Ala Bsn Glu Tle Ala DLys Glu Ile Asn Val Pro Ala Tyr Tle Val Rsp
115 120 125

Pro Val Val Val Asp Glu Leu Asp Glu Val Ser Arg Ile Ser Gly Met
130 135 1490

Ala Asp Ile Pro Arg Lys Tle Phe His Ala Leu Asn Gln Lys Ala
145 150 155 160

&
1
o]
—

Val A Arg Arg

[
(1]

kg

N
!—4

Ala Lys Glu Val Gly Lys Lys Tyr Glu Asp Leu
1

(%3]
P
(o]
-3

Asn Leu Ile Val Val His Met Gly Gy Gly Thr Ber Val Gly Thr His
180 185 190

Lys Asp Gly Arg Val Ile Glu Val Asn Asn Thr Leu Asp Gly Glu Gly
195 200 205



Phe Pro Glu

210

Leu Phe Ser

B
[
523!

frd
b
o
=
&)
ol
[
bt
<]

: Gly
245

Val
260

Lvs Ala Val Asp

= Tyr G Ala Phe

Thr Val Leu

290

Ser

Ala Tyr Asn Glu

Val
325

Phe Tle Ala Pro

Glu Gly

340

Leu Gly

Glu Tyr Lys
)

60
906
DA

< 210>
<211>
<212>
<21 3>

<2720>
<223>
polvaucleotide

<4G0> 60
atgattaaga gttttaatga

gectgttgetyg tageacaaga

ggtattgeag atgctattet

ataggeatgy atgtaaatga

Arg

Asn

230

Gly

Lys

Hisg
310

Val

Leu

Val

Ala

Phe

Asn

295

Val

Arg

Arg

Artificial Seguence

aattatcatqg
cgagooagta
tgttggcgac

ttttyg

r G

[

y Gly

2 Tyr Thr

Yal Ser

Leu Glu
265

Gln Val

280

Val Asp

Cys Asn

Tyr Gly

Val Leu
345

36/80

Val

Tyry

Ala

Ala

Ala

Gly

330

Arg

Description of Artificlal Sequence:

Leu

Asp I

Ile
315

Tle
220

Glu

Glu Asy

aaggtaaaga
cttgasgoay
catygacgaaa U

daata gtaaacgagco

Giu

goa

Gly

Val

Thr

Lys

270

Ile
285

02
s
e

Leu Thr

Glu Leu

Glu Lys

Synthetlic

aagaaat

Val

Lys I

Ala Leu

Lys Cys

Gly

Val Lys

320

Leu Ala

335

Lys

gaaaaaaghtt

tacgcgatge taagaaaaat

- cgogettaza

gaaagctget

60

120

180

240



ttaaaggcag
aatacagcaa
actatgtctce
gatgttgote
gttaaggttyg
gaggttataa
gacagaggac
tecagaagaay
ttottaatge
gatagcaaaa
gotgacageo
aaataa
<210> 61
<211> 906
<212 DNA
<213>

<220
<223>

tagagetggt
ctttottacy
acgtigeagt
tcaatactta
cacatgcaat
accctaaaat
aaattaaagy
cagcacatca
caaacattgs
atggcguaat

atgagacaaa

polynuclectide

<4(30> 61
atgattaaga

gotgttgety
ggtattgceyg
ataggealgyg
ttaaaggcag
aataccygcaa
accatgtete
gatgtigett
gttaagotty
gaggttatia

gacogoggac

gbttttaatyga
tagcacaaga
atgetattot
atgtaaatga
tagagctagt
ctttettacy
acgthigoagt

tcaatachta

aaattanagg

atcsactgga
chtotgtatta

tttgasact

o

toctgaatta
aggtattgasa
gocatcaaca
ttgtgtagtt
taagggegta
gacayggaaat
cttagttgga

aatgaactel

Artificlal Seguence

aattatcatyg
cgagccagta
ggttggegac
Cottgaaatt
atcaactgga
ctetgtatha
atttgazact
tocotgaatta
tggtattygasa
gocatcaacs

trghtgtagtt

37/80

aaagctgata

aacaazagasy

aatccaaagg
ctigatgeag
gacggacogt
acaggagaaqg
gtaatgtata
acttetgeac

attgcacttyg

aaggtaaaga
cttgasgeag
catgacgaaa
gttaacgaqe
aaagcrgata
aacaaagaag
gagaaatttyg
aaggaaaaaa
aatccaaagy
cttgatgeag

gacggacoge

tgogtaatgaa
Ltggactgay
atogtotgtt
ttgatatcgt
ttgetecaat
caatgottte
tagoacttga
ttgutggaaa
agactttaac
cagttghttt

cagctttagt

Description of Artificial Sequence: Synthetic

geaaagaaat
tacgegatge
tegtygtetat
crtaacgttaa
toggtaatgaa
ttgatctgey
atcegtotgltt
ttgatatcgt
ttgctecaat
caatgetttc

tggoactiga

aaCcaggazaa
atttttaaca
aaacaattea
ttgtgcagtt
aaaaatgagt
tatcgecttta
agctgatato
atatacaact
aacttecacgo

tgcaggeaat

gaaaaaagtt
Taagaaaaat
cgegctgaaa
Jgaaagctgcyg
gggactggta
tacaggaaas
atttitaaca
taacaataqgoe
ttgtgeagtt
aazaaltgagt

tategettta

300

360

420

480

540

600

660

120

780

B840

900

906

60

120

180

240

300

360

4290

480

660



tcagaadaaq
cicttaatge

gatagcaaaa

gehtgacagoc

aasataa

<210> 62

<Z11> 906
<21Z2> DNA
<713>»

<Z20>
<223>

cageacatoa
caaacatiygsa
atggeggeat

atgaaacaaa

pelynucieotide

<400> 62
atgattaaga

goctgttgety
ggtattgeoy
attggcatgyg
ctgaaggcgyg
aataccgoaa
accatgaglc
gatgttgett
gttaaggtityg
gaggttatta
gacegoggac
agcgaagaag
ttectgatge
gatagcaaaa
gectgacagoo
aaataa
<210> 63
<Z11l> 906

<212> DNA
<2L3>

gttttaatga
ttgcacaaga
atgetatton
atgttaatga
tagagetggt
ctttcttacg
acgttygcggt
tcaatactta
cgeatgeeat
acccgaaaat
aaattaaagy
cggeacatoa
caaacattga
atggoggeat

atgaaacoaa

tagaggegta
aacaggaaat
cehggttgga

aatgaactct

Artificial Seguence

aattatcatg
cgageeggta
ggttggogac
ttttgaaatt
tfccaccgyga
cagcgtacty
atttgaasact
tcctgaatta
tggtattgasa
gecatcaaca
ttgtgtggot
taaaggeogta
aacaggcaat
qetggrigga

aatgaacagao

Ariificial Seguence

38/80
acaggagaaqg
gtaatgtata
acttetgeac

attgcactygyg

aaggtazaga
ctggaagegyg
catgacgaaa
gttaacgago
aaagctgata
aacaaagaag
gagaaatttg
aaagaaaaaa
aatcoaaagyg
cttgatgeog
gacgyooogoe
accggogaag
gtaatgtata
acttctgeac

attgeactgy

agctgatate
agacgtiaac ctataccact
cagttghttt gacticange

cagogoetggt tgcaggeaat

Description of Artificial Sequence: Synthetic

geaaagaaal gaaaaaagtt

tacgcgatge taagaaaaat
tegtetotat cgegotgaaa
cteacgttaa gasagctygog
tggtaatgaa agggctggtyg
ttggtctocyg taccggaaaa
atcgtetget gttteotgaco
trgatategt taacaatago
ttgctcocaat ttgtgeagtt
caatgcttag caagatgagl
tggeactoga tatcgogtta
ttgctggaaa agetgatato
azacgttaac ctataccact
cagttgtttt aacctcacygce

cagegetggh tgcaggeaat

i
™y
[

T80

840

900

20

[o?

120

180

240

300

360

420

480

800

660

7B

840

8900

306



<2z20>

33/80

<223> Description of Artificial Segquence: Synthetic
poelynucleotide

<4{00> 63
atgattaaaa

geggttgogg
ggtattgesy
attggeatgy
ctgaaagcgy
aatacogoaa
acecatgagtc
gatgtigegt
gtgaaagtgg
gaagtgatta
gatcgeggtco
agcgaagaay
ctecctgatge
gacagcaéaa
googacagos
aaataa
<210> 64
<211» 1068
<212> DNA
<Z213>

<220>
223>

gttttaacga
tigogragaa
atgeccatte

atgttaacga
ttgaactggt
cectteotgeg
atgttgcgat
ttaataccta
cgeatgecat
acccgaaaart
gaatcaaagqg
cggegeatca
cgaatatiga
acggogygecat

atgaaaccaa

polymuiclieotide

<400> 64
atgtateght

gatgaaaaaqg
aacactatat
gragacattg

atagtaagtyg

tactgattat
agatatttga
ttgatcaatt
aagtaagttc

gascttatgo

aattarncatyg
tgaacoggty
gotgggcygat
ttttgaaatt
ttcoacogyt
cagogtgcetg
gtttgaaacc
tceggaactyg
tggtattgaa
googteaacy
ctgtgtgatt
taaaggegty
aaccggcaac
tetggtggyt

aatgaacage

Artificial Sequence

gaagactita
tcagtbcaga
tttaaatgot

agtaaatcaa

aaagtgaaza
ctggaageygy
cacgatgaaa
gttaatgaac
aaagocgata
aataaagaay
gaaaaatttg
aaagagaaaa
aaccogaaay
ctggatgoog
gatggoeccgo
accggcegaag
gtgatgtata
accagegogo

attgegctgg

tegacectceaa
cgtcattcag
aagaatgtaa
gtagttggac

aaaatgcettyg

gcaaagagat
tgcgogatge
ttgtocteotat
cgaacgtgaa
tggtgatgaa
tgggtetgeg
accgtctget
Litgatatogt
tggegeogat
cgatgetcag
tggegetaga
tggoccggtaa
azacgctgac
cggtggtget

cgacgetgat

Description of Artificial Sequence: Synthetic

ctaaaatitgg
ctgaagagat
ttctegatge
goggcggact

aagacclttaa

gazasaagtg
CcAazaandAEC
tgcogetgaaa
aaaagoeygcy
agggctgygty
tacecggtaaa
gtttectgace
taataacagce
ttgeogeggtt
caaaaltgagc
tatcgegett
agoccgatatt
ctataccacc
gacctcgcge

ggecagtaat

tatttatgac
agaazaatat
gttaaaagaa
gttazaaqgecea

agtaggaogtt



caagglbcage
aatgttcoccag
atatcaguaa
gttgotagac
grocacatgg
aatagtacac
ggcgatetty
ataaacggea
gataaagetc
gtagcagaag
ttaacaggcg
ttcattgeac

ggactgcgey

<210>
<21l
<212>
<Z13>»

65
1068
DNA

<220>
<223

atgegtcaaa
catacatcgt
tggectgacat
gotatgoaaa
gtggeggtac
ttgatggaga
tacgtttgtyg
aaggceggegt
Ltgaaggoegs
agataggaas
gaattgegts
ctgtagtteg

ttttacgegg

polynuclectide

<400> 65
atgtatcgit

gatgaaszaag
aacactatat
gcaaacattyg
attgtcagtyg
caaggtcage
aatgttccag
ataageggaa
grttgotogeo

gtcoacatay

ractgattat
agatatttga
ttgatcaatt
aagtcagttc
gaacttatgc
atgccageaa
catacatagt
tggctgacat
gotatgoaas

gtggeggtac

tettggtgga
tgatccagtt
Lceocacgtaaa
agaagttgyga
tteagragygt
aggtocatte
cttcageaac
tgrtagttac
taagaaatgt
atgttcaaco
caacgagceat
ttatggtaga

agaagaaaaa

Artificial Sequence

Description of Artificial

caateotyge
gaagacgtta
tecaghtcege
tttazatgcet
agltaaatcas
tottggtgge
tgatceggtt
tecacgtaza
agaagttggrt

ttcagtaggt

40/80

atbattgoas

gttgtggaty

aaaaaatacyg
actcataaag
tcaccagaas
aaatatactt
ttazatacta
gceacttatat
gttttaaaaqg
gtatgltaatg
gaagatgaac

gctaaggaat

atgaaatago
agothgatga
atgeattaaa
aagatcttaa
atggtagagt
gaagtygtgy
atgaagaagt
tcgattttaa
atgaagettt
gaaatgtaga
ccatagagga
Ltottgeact

acaaataa

Secuence: Synthetic

tocgacetcaa
cgtcattcayg
aagaatgiga
gtagttggac
aaaatgcttg
attattgoes
gttgtggaty
agtatatitcc
aazaaatacq

actcataaay

ctaaaattgy
ctgaagagat
ttetcgatge
geggoggact
aagaccttaa
atgaaatcqgeo
agottgatga
atgcattaaa
aagatcttaa

atggtcgogt

asaagaaata
agttteacgt
Lcaaaaagesa
tttaategty
aattgaagtt
cgtteecaata
aatgasaaag
ggctgtagtt
cagatteccag
tgcaataate

tagagtaaaa

Lgcagaayggt

tatttatgac
tgacaaatat
gttaaaagaa

+
-

ot

aaagcoa

o

agtgggegtt
aaaagaaatc
agttageoogt
tcaagaagra
tttaatogty

gattgaagtt

4290

480

54¢

600

E60

180

840

800

960

1320

1068

60

120

180



aataatacac
gqoeogatctgy
ataaacgygca
gataaagegce
gtagcaaaayg
ttaacaggcoy
ttoatigeac
ggactgcegey
<210> 66

<211> 1068
<212> DNA

<213>

<Z220>
<223>

ttgatggcga
tacgtitgryg
aaggoeggogh
ttgaaggcega
agattggtaa
geattgotta

ctgtagttcg

Ltttacgegg

polynucleotide

<400» &6
atgtatcgtce

gatgaaaaag
aacactattt
gecaaacatty
attgteagey
caggggeage
aatgttocgy
atcageggaa
agttgegegto
gtgcatatygg
aataatacac
ggcgatctgg
ataaacggca
gataaagcgc
gtggoaaaagy

ctgacocyggoy

tgctgattat
agatatttga
ttgatcaatt
aagtcagttc

gcacttatgc

ttgatggeoga
tacgltttgtyg
aaggeggogt
tggaadgeoygsa
agattygtaa

geattgetta

aggtocatitc
ctitcageaac
tgttagttac
taagaaatgt
atgttecaace
caacygageat
ttatggtgge

cgaagaaaaa

Artificial Sequence

Description of Artificial Sequence:

caatcotgge
gaaaacgtta
tecagttcoge
gctgaatgog
ggtaaatcaa
tettggtgge
tgatccggtt
teccacgtaaa
agaagttyggt
tagogtoggt

aggtecattc

41780
tcaccagaac
aastatactt
ctgaatacta
Jeactgattit
grttttaaaag
gtatgtaatg
gaagatgaac

gegaaggaat

tcgacatcaa
cgtecatageg
aagaartgtgsa
gtagttggte
aaaatgoetyy
attattgccea
gttgtggatyg
agtattttco
aaaaaatacg
actcataaag

tcaccagaac

- aaatatacct

ctgaatacta
gractgattt
ghtotgaaag

gtttagtaaty

gtagtggtgyg
atgaagaagh
tegartttaa
atgaagettt
gaaatgttga
ccatigagga
tgetggeact

acaaataa

Synthetic

ctaaaattgy
ctgaagagat
tteteogatge
goggoggtet
aagacctgaa
atgaaatcygc
agetggatga
atgcactgaa
aagatctiaa
atggtcgegt
gtagcgahgy
atgaagaagt
tegattttaa
atgaagegtt
geaatgtiga

ceatbgagga

cgrtocaatt
gatgaaaaag
ggotgtaght
cacottocag
tgccattatce
togogtaaaa

ggoagaaggt

tatttatgac
tgaaaaatat
gctgaaagaa
golgaagoca
agtgggegtt
cagagaaatc
agttagocygt
tcaaaragcyg
tetgategtyg
gattgaagtt
cgtteccastt
gatgaaazay
ggoggtagtt

Ca

43

ottcocag

i

cattato

tge

[p:

tcgegtaaaa

1620

1068

60

120

240

300

360

480

540

600

660



42/80

ttecattgeac ctgtggttcg titatggtggo gaagatgaac

tgetggeact

gotcotgogeg ttttacgegy cgaagaaaaa gogaaagaat acaaataa

<Z210> &7
1068
DNA

<220>
<223

polynuclaoctide

<400> &7
atgtatcgtce

gatgaazaag
aacaccattl
geecaatattg
attgtecageg
caggggeage
aacgtgeccgy
atceagoggea
gbtgegegte
gtgoatatgg
aateaacacgc
ggcgatetgg
atcaacggca
gataaagogo
gtggcgaaag
ctgaccggoeyg
Lttattgegs
ggtctgegey
<210> 68

<211 1407

<Z1Z> THA
<213>

tgctgattat
agatttttga
tcgatcagtt
aagtctccte
geacttatge
atgccagecaa
cttatatoegt
tggeggatat
getatgocaa
geggeggeac
tggatggcga
tgogtotgty

aaggceggoegt

agattggtaa
geakbtgetta
cggtggtgey

tgoetygeaagy

Artificial Seguence

caacccggga
aaaaacgety
ccagtteoge
getgaatgcyg
ggttaatcag
teteggegaa
cgatcoggtg
tccgogtaaa
agaagbtggygt
cagogtegat
agggocgtta
tttcageaat
ggttagctat
taaaasatge

tgttecaacc

1)

taacgaatcat
tracggogue

cgaagaaaaa

Clostridium biejerinckii

agcacctcaa
cgtcacageyg
aaaaacgtga
gtggtcggte
aaaatgetgg
attatcgeea
grggttgaty
ageattttce
aaaaaatatg
acgcataaag
togecyggaac
aaatacacct
ctgaatacos
gogetgattt
ghactgaaag
gtittgtaatyg
gaagatgaac

gegaaagagt

Description of Artificial Sequence: Synthetlic

ccaaaatigg
cagaagagat
Ltetogatge
geggoggtet
aagatctgaa
atgaaatogeo
aactggatga
atgcgetgaa
azgatctcaa
atggtogoat
gtageggegy
acgaagaagt
togattttaa
atgaagogtt
graacgttga
ccatbtgaaga
tgotggoget

acaaatasz

ggcagaaggt

tatbtacgac
tgaasazatac
gotganagaa
gctgaaacey
agtgggegtyg
caaagaqgatc
agtcageceogt
tcagagagcey
tctgattgty
gatitgaagtg
cgtgecgatt
gatgaaaaas
agegatggtt
taccttccayg
tgccattatt
tegegtgaasa

ggcgdaagse

180

240

300

480

540

500

660

720

780

840

900

960



<4005 68
atgaatazag

aacattaatt
gaaaatgcta
gagcaaagaqg
ttggcotacaa
catgaatigg
ggtgataatqg
cecrtetacga
aatgctgtag
atygataaata
satccaacta
ggaactgggyg
getggtgetg
aggagcatoa
gtatttgtto
gtaattataa
gaaactcaag
gatgaaatag
aatcatcocat
gataltagatyg
taztatttatt
atttttgtaa
actttcacta
caaagaagat
<210> 69
<211» 468
<212» PRT
<213>

<400» 65

acacactaat
tanagaacta
taagcagoge
aaaaaatcat
tgattctaga
tagctaaata
gtettacagt
atccaactyga
tatttaacgg
aggcaattat
tggagtctct
gtcecaggasat
gaaatccacc
ttgaaggcetyg
ttgagaatgt
atgaagatca
aatactttat
atgttgagte
ttgttatgac
aagctattaa
ctaaaaatat

agaatgchaa

gtgtacttge

acctacaact
caaggataat
tgtacacgea
aactygagata
agaaacacat
tacteotggt
tgtagaaatg
aactgtaata
acacccatgo
tteatgtgge
agatgcaatt
ggtasaaacc
agttattgta
ttottttgat
tgcagatgat
agtatcaaaa
aaacasasaa
tectteaaat
agaactcatg
atatgeaaay
agacaaccta
atchtttget
tactggtgayg

cggetaa

Clostridium biedlerinckii

43/80

aaagattiaa
totteatgty
caaaagatat
agaaaggcocey
atgggaagat
acagaagatt
tctocatatyg
tgtaatagca
gctaaaaaat
ggtcctgaas
attaagcatc
ctettaaatt
gatgatactyg
aataatttac
ttaatatcta
ttaatagatt
tgggtaggaa
gttaaatgca
atgecaatat
atagcagaac
aatagatttyg
ggtgttggtt

ggaataacoh

aagtaaaaac
toggagratt
tatccctica
cattacaaaa
atgaggataa
taactactac
gtgttatagg
taggcatgat
gtgttgeett
atctagtaac
cttcaataaa
ctggtaagaa
ctgatataga
cttghtattgo
acatgotaaa
tagtattaca
aagatgcaaa
taatctgega
tgecaattgt
aaaatagaaa
aaagagaaat
atgaagcaga

chgeaaggaa

zaaatggtgaa
cgazaatgtt
ttatacaaas
taaagaggtc
aatattaaaa
tgettggtcea
tgcaataact
agetgectgya
tgctgttgaa
aactataaaa
actibctttge
agctataggt
aaaggotggt
agaaaaagaa
aaataaltgel
aaaaaataat
attattctta
agtaaatgcea
aagagttaaa
acatagtgcc
agatactact
aggatttaca

Ltttacaaga

Met Asn Lys Asp Thr Leu Ile Pro Thr Thr Lys Asp Leu Lys Val Lys

1
ES

o

P

10

15

6CG

660

720

780

840

300

360

1020

1086

1140

1200

1260

1320

1380

1407



Thr

Cys

His

Lya

=
oy

Leu

Lys

Asp

Glu

Pro

Asn

Phe

Glu

Ala

Pro
225

Asn

Rla

50

Ile

Ala

Ile

Gly

s Gly

35

Ile

Thr

Leu

Leu Thr

Met

130

Thr

Ala

Ala

Azn Le

Ser

Glu

val

YVal

Glu

20

Val

Lys

Thr

Met

Lys

100

Thr

Pro

Thr

Yal

Glu
180

u Val

Lys

val

Phe

Glu

His

Thr

Tyy

Val

Phe

ieb

Thr

His

Lys

Glu

Leu

Ile

70

La212

Glu

Ala

Gly

Tle
150

Thr

Y

hr
230

Aan

Gin

Leu

Tre

Asn

v Laun

Val

40

Leu

Lys

Glu

Val

Ser

120

Ile

Asn

; His

Lvs

Ser Iie

215

Leu

Leu

Glu

Ala

Thr

Ala

105

Gly

44/80

Asn

3 Tyxr

Ala

Lys

Asp

Ala

Ser I

Fro

Ala

185

Asn

Asn

Cvys

170

Tle

rro

Leu

Thr

Leu

5

5

Met

Tyr

Asn

Ile

Gly
155

Thr

Lye

Lys

60

GIn

Gly

Thr

D)
—
o

Thr

140

Met

Lys

Ser

Met

Leun Oys

B3 G
Lo

(S

Bsp

Arg T

Pro

Leu

125

Pro

ile

Lys

Cysa

Lys

Asn

30

Ser

Gin

Lys

Gly

110

Thr

Ser

Ala

Cys

Gly
180

Ala I

Ser

Ala

Arg

Glu

Thr

Val

Thr

Ala

Val
175

Gly

Ser

Val

Gla

Val

80

Bsp

Glu

Val

Asn

Gly

160

Ala

Pro



Ala

Gla

Glu

Lys

Cys

Leu

Ala
385

Tyr I

Yal
465

Gly

AsD

230

Asp

whr

Leu

Tle

Met
3740

Tyr

e

Ala

nLla

Cys

275

Leu

Gln

Gln

Phe

lie

355

Met

Thr

Glu

435

Gly

Ala

Ile

Val

Glu

Pro

Thr
420

Tle

Gly

Asn
245

v Arg

Ela

Ser

Ser L

Tyr
325

Giu

r Ala

Lys
405

Ile

Thr

FPro

Ser

Glux

Asn

Phe

Val B

ey

Lys

390

ABT

Phe

Gly

Ser

Pro

Ile

Lys

Ile

Ile

Pra I

375

Tie

Tie

Val

Ala
455

Val

Glu
280

- Leu

Ile

Asn

Ala

Asp

Lys

Thr

440

Ary

Lys

Asp

Lys

Val

345

Asn

Vai

Glu

Asn

Thr T

Asn

45/80

Val
250

Gly C

Phe

Leu

Lys

33¢

Glu

His

Arg

Leu
410

Ala

Asp

Yal

315

Ser

Bro

Val

Asn

Asp

uy
6]
&

Phe

Ala

300

Leu

Val

Proc

Phe

Lys

360

Arg

3 Ser

Ile

Arg
460

Thr

Phe

Val

Gly

Ser

YVal
365

Lys

Phe

Ala 7

Asp
270

Asn

Lys

Lvs

Asn
350

His

Ala
430

Asn

Val

Ile

Asn

Asp

335

Val

Asp

Arg

41%

Gly

Ser

Arg

Ile

Asn

Asn

Asn

320

Lys

Giu

Glu

- Ala

400

Glu

Val

]
et
[0



<210»
<211»
<212>
<213>

70
1407
DNA

220>
<223>

polynucleotide

<400> 70
atgasataaag

aacattaatt
gaaaatgota
gagcaacglty
ttggctacaa
catgaatigyg
ggtgataaty
cettetacga
aatgctgtag
atgataaata
aatccaacca
ggaactgyggy
getggtgetyg
cgtageatca
gtatttgott
gtaattataa
gaaactcaag
gatgaaatag
aatcatcceat
gatatcgatg
rtatatttatt
attittgtaa

actittcacta

acacactaat
taaagaacta
taageagogo
aaaaaatcat
tgattetgga
tagctaaata
gtetgacagt
atccaactga
tatttaacgg
aggcaattat
tggagtctet
gtccaggaat
gaaatccacc
ttgaaggctyg
ttgagaatgt
atgaagatca
aatactitat
atgtitgagtc
ttgttatgac
aagetattaa
ctaaaaatatb
agaatgotas

ttgctggate

Artificial Sequence

acctacaact
caaggataat
tgtacacgea
aactgagata
agaaacacat
tactcotggt
tgtagaaatyg
aactgtaata
geaccoatge
ttcatgtgge
ggatgcaatt
ggtaaaaaco
agttattgtc
ttecttttgat
tgcagatgat
agtatcaaaa
aaacsaanaa
Locttocaaat
agaactgaig
atatgcaaag
cgacaacclty
ateriftgot

tactggtgag

46/80

aaagattiaa
totteatgtt
caaaagatat
agazaggocy
atgggacgtt
acagaagatt
tcteocataty
tgtaatagca
gctaaazaat
ggtcctgaaa
attaagcate
ctgttaaatt
gatgatactyg
aataatttac
ttaatateta
ttaatocgatt
tgggtaggaa
gttaaatgca
atgcocoaatat

atageagaac

ggtgbtggatt

ggaataacct

Description of Artificial Segquence: Synthetic

aagtaaaaac

toggogtatt

cattacaaaa
atgaggataa
taactactac
gtgttattgg
taggcatgat
gtgttgectt
atctggtaac
cttcaatzaa
chggtaagaa
ctgatataga
cttgtatige
acatgctaaa
tagtattaca
aagatgcaaa
taatotgcga
tgccaattgh
aagatagasaa
ascgtgaasat
atgaagoaga

ctgecacgtaa

aaatgglgaa

cgaaaatgtt

y ttatacaaaa

taaagaggtc
aatattaaaa
tgeetggtea
tgcaataact
tgotgctgga
tgetgttgaa
aactataaaa
acttotitge
agebataggt
aaaggerggt
agaaaaagaa
aaataatget
aaaaaataat
attarteceto
agtaaaltgea
acgoegttasas
aeatagugeo
agatactact
gggatttaca

ttttacacgc

60

120

180

240

300

360

4298

480

540

600

660

720

780

840

93¢



cazcgtoget gtgtactige eggctaa

=]

<z10>» 71

<zZil» 1407
<212> DNA
<213>

Description of

polynucleotide

<400> 71
atgaataaag

gacattaatt
gaaaatgcta
gagcaacgty
ctggctacaa
catgaactgg
ggtgataatyg
cctictacea
aatgctgtag
atgatcaata
aatccaacca
ggaactggey
gotggtgetyg
cgtageatca
gtatttgttt
gltaattatca
gaaactcaay
gatgaaatcyg
aatcatccat
gatatcgatg

tatatttata

acacactgat
taaagaacta
teagcagege
aaaagatcat
tgattctgga
tagctaaata
gtctgacagt
atccaactga
tatttaacgg
aggeaattat
tggagtctct
gtocaggaal
gaaatccaco
ttgaaggcety
ttgagaatqgt
atgaagatca
aatacttiat
atgttgagtc
ttgttatgac
aagcetattaa

gcaaaaatat

. agaatgetas

ttgctggate

Artificial Sequence

ceotacaact
caaagataat
tgtacacgea
cactgagata
agaazacacat
tactcctggt
tgtagaaaty
aactgtaatt
acacccatga
tagctgtgygc
ggatgecatt
ggtaaaasce
agttattgtc
Lfecttttgat
tgeagatgat
ggtatcaada
caacaaaaaa
tocttcaaat
agaactgatg
atatgraaag
cgacaacclty
atcttttget

Ltactggtgag

47/80

agagatttaa
agecagtigtt
caaaagatat
cgtaaggoey
atgggacgtt
acagaagatt
totccatatg
tgtaaltagca
gcetaaasaat
ggteoggaasa
attaagcatc
ctgttaaatt
gatgatactg
sataatttac
ttaatatcta
ttaatcgatt
tgggtaggta
gttaaatgea
atgccaatat
athgcoagaac
aatcgetttg
ggtgtiggtt

ggcataacch

Artificial Sequence: Synthetic

aagtaaaaac
teggegtatt
tatcgctges
catbacaaaa
atgaggataa
taactactac
gtgttattgg
titggecatgat
gtgttgoctt
atctyggtaac
cttecaataaa
ctggtaagaa
ctgatatiga
cttgtattge
acatgctygaa
tagtattaca
aagatgcaaa
ttatctgcya
tgeocaattght
sazsatagaaa
aacgtgaaat
atgaagcaga

ctgeacgtaa

aaatggtgaa
cgaaaatgtt
ttatacaaaa
taaagaggtg
aatattaaaa
tgeectggage
tgraataact
tgetgetgga
tgetgttgaa
gactataaas
actgettige
agctattggt
aaaggcetgght
agaaazagaa
aaataatgct
aaaaaataat
gttattecto
agtgaatgeo
gegegttaaa
acatagtgeo
cgatactact
aggatttacc

ttttaccege

1407

60

120

180

240

30C

360

420

480

540

600

660

720

780

840

900

980

1620

1080

114¢



caacgtcgot ghgltactgyge cggctaa

<21i0>
<211
<212>
<Zi3»

72
1407
DNA

<220>
<223>

polynucleotide

<400> T2
atgaataaag

aacalttaatc
gaaaatgota
gagcaacaotyg
ctoggcaacaa
catgaactgyg
ggtgataatyg
cctteaacea
aatgcggtag
atgatcaata
aatccaacoa
ggcactggey
goctggtgctyg
cgtageatca
gtatttgtut
gtgattateca
gaaactcaag
gatgaaatcg
satcatocat
gatatcgatg
tatatttata

atttttygtga

acacggctgat
tgaagaacta
tcagragege
asaaaatcat
tgattctgga
tggcgaaata
gtctgaccgt
atccaactga
tatttaacgg
aagcgalttat
tggagtceget
gtecaggaat
gaaatceacc
thgaagoctyg
ttgagaatgl
atgaagatca
aatactttat
atgttgagtc
ttgtgatgac
aagegattaa
geaaaaaltat

agaatgetaa

Artificial Sequance

Description of Artificial Sequence:

ceogacaact
caaagataat
ggtacacygca
cactgagatce
agasacacat
tacgecetggt
tgtgygasatg
aacggtaatt
tcaccootge
tagetgtgyge
ggatgceatt
ggtgaaaacc
agttattgte
ttetittgat
tgoecgatgat
ggttagcaaa
caacaaasaa

gocttcaaat

atatgcaaag
cgacaacaty

atorttiget

48/80

aaagatctga
agcagttgtt
caaaagatac
cgtaaggecy
atgggacgtt
actgaagatt
tcgocttaty
tgtaatagca
gctaaaaaat
ggtccggaaa
attaageatc
ctygotgaata
gatgatactg

aataatttac

Lgggraggta
gttaaatgoa
atgeoaattt
attgcadgaac

aatcgotttg

gotgttggtt

aagtaaaaac
teggeogtatt
tctogotgea
cattacaaaa
atgaggatad
taaceaccac
gtgttattgg
ttggcatgat
gtgttgoett
atctggtaac
cttcocaatcaa
goggtaagaa
ctgatattga
cttgtattge
acatgoetygas
tggtattaca
aagatgcaaa
ttatctgcga
tgeoegattgt
aaaatcgtaa
aacgtgaaat

atgaagcaga

caatggtgaa
cgaaaatgtt
ttataccaaa
taaagaggty
satactgaaa
tgecetggagce
fgcaattacg
tgctgotgga
tgetgttgaa
cactataaaa
actgetgtge
agcgattggt
aaaagegggt
agaaaaagaa
aaalaatgcg
aaasaataat
actgttectc
agrgaatgo
gegegttaaa

acatagtgcee

aggtittace

1407

60

120

180

240

420

480

540

600

660

T80

840

a6e

960

102¢G

1080

1140
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actttcacta trtgotagasag cacaggbigaa ggeattacct chtycacgtaa tittaccoge

caacgtoget gtgtactgge cggetaa

<21C» 73
<211> 1407
<Z212>» DNA

<213> Artificial Seguence

<220>

«223> Description of Rrtificial Sequence: Synthetic
polynucieotide

<400> 73
atgaataaag

aatatcaacc
gaaaacgcca
gagcagegty
ctggcaacca
catgaactgqg
gacgataacy
cogtcaacca
aatgeggrygyg
atgatcaaca
aatcocgacca
ggeacoggeyg
gegggcgedyg
cgtagcatta
gtgtttgtot
gtgattatca
gaaacgcagqy
gatgaaatcyg
aacoatocgt
gatarcgatyg
tatatttaca

atttttgtga

atacgeotgat
tgaszaaacta
tctecagege
aaaaaattat
tgatcctygga
tggcgaaata
goctgacogt
acccgaceya
tgtttaacygyg
aagcgattat
tggaatcget
gooogggeat
gtaacccgeo
ttgaaggetyg
ttgaaaacgt
atgasgatea
agtattttat
atgttgaatc
ttgtgatgac
aagcgattaa
geaaaaatat

aasatgeocas

ccogacoace
tasagataac
ggtgcatgeg
caccgaaatc
agaaacgcat
cacguegggc
ggtggagatyg
aacggrtgatt
tcatecetge
cagoLgoggae
ggatgccatt
ggtgaanacy
ggtgattgtc
ttettttgat
cgocgatgat
ggttagcaaa
caacaaaaaa
googhetaac
cgaactgaty
atatgccaaa
cgataaccty

aagtttigeo

aaagatctyga
agcagttget
caaaaaattc
cgtaaagegyg
atggggegtt
actgaagatc
tcgecttaty
tgtaacagea
gcgaaaaaat
ggeocggaaa
atcaaacatc
ctgetgaaca
gatgacaccy
aacaacctyc
ctgatcagea
ctgatcgato
tgggttggta
qtgaaatgta

atgccegatte

oy

ttgeegaac
aacogetittg

ggcgtiggtt

aagigaaaac
titggegtgtt
tetegotgea
cgctgcaaaa
atgaagataa
tgaccaccac
gegtgattgyg
ttggeatgat
gtgtggegtt
atctggtgac
cttecatcas
gegataaaaa
cegatattga
ccotgoattge
atatgectgaa
Lggtagctyca
aagatgccas
trtatctgoga
tgeogattgt
anpaaccgtaa
aacgtgaaat

atgaagogga

caacggecgaa
tgaasacgtt
ttacaccaaa
caaagaagty
aattctgaaa
cgectggage
cgegattacy
tgecgeggyt
tgeegttgag
caccatcaaa
actgctgtge
agcgattgge
aaaageggyy
cgaaaaagaa
ARACRACYLY
aagaaacaac
actgthtche
agtgaacgeg
gogogtgaaa
sCACagogac
cgataccacc

aggttttace

13680

1447

60

186

240

300

360

480

540

600

1200

1260

1320
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acctttacea trtgeooggtag caccggogas ggcattacca geogeoccocgtaa thttaccoege

cagogtegot gogtgotgge gggelaa

<210> 74

<211> 1023
<212> DNA
<213>»

<400> T4
atgazageLyg

ccatectattt
gacttgeacy

catgaaggay

ggacaagaag
gcagaatatt
gaagaagetyg
ggtacaaaac
gtccagtatg
ctggaacttyg
goocaattta
aaacctgett
ggattacege
attatcggtt
gaaggtaaag
gacagaatge
taa

<210

<211
<212>

75
340
PRT

cagtagtaga
catatggega
ccgeteatgy
tcggaattgt
gaatteotty
cattatgtga
geagagotge
ctectattth
cyggagaatyg
cgaaagcgat
caaaagagot
tgaaagagaa
ttecaatotyge
cggaagaaat
ccattgtegy
taaaaaccat

taaaaggaga

gcaatttaag
agtattagte
cgattggeca
tgaagaagtc
gttatattct
acatcaacaa
grcagattat
ctgogoogga
ggtagcgatc
ggggettcat
tggecgoegat
agteggegga
gtacaattcet
gectattecs
cacgeggaaa
tattgaagtyg

aattaacgga

Geobacillus thermoglucosidasius

gaaccattas
cygcattaaag
gtaaaaccaa
ggtccggyyy
gegtgogges
aacgecogget
gtggtgaaaa
gttactactt
tatggcateg
gttgttgeay
cttgtitgtaa
gtacacgegqg
atcocgcagag
atctttgata
gacttgraag
caacctotty

cggattgttt

Geobacillus thermogluccsidasius

1 Val Glu 4ln Phe Lys Glu Pro

i0

aaattaaaga
catgeggtgt
aacttecttt
taacceattt
attgcgaata
actcagtega
ttecotgacaa
ataaagegtt
geggeettygg
tggatatoego
atcctgeaas
ctgttgtgac
gocggeacgtg
cggtattaaa
aagecgottea
asaaaattaa

taacgttaga

actggaaaaq
atgeccatacy
aatccotgge
aasagtggga
ttgtttaage
cgggggttat
cttatcgtet
aaaagtcaca
acatgttgee
cgatgagaaa
agaaaatgeyg
agetgtatet
cgtgetigte
cggaattaaa
gttegotygca
cgaagtattt

aaatgataat

Leu Lys TIle Lys

15

120

LE0

240

300

360

420

480

540

600

660

720

1023
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r Gly Glu Val Leu Val Arg Ile
a0

Glu Val Glu Lys Pro Ssr Ile Ser
20

L bl
1.

B =3

Lys Ala Cys Gly Val Cys His Thr Asp Leu His Ala Ala His Gly Asp

Trp Pro Val Lys Pro Lys Leu Fro Leu Ile Pro Gly His Giu Gly Val
50 35 &0

Gly Ile Val Glu Glu Val Gly Pro Gly Val Thr His Leu Lys Val Gly

Asp Arg Val Giy Ile Pro Trp Leu Tyr Ser Ala Cys Gly His Cys Glu
85 a0 95

Tyr Cys Leu Ser Gly Gln Glu Ala Leu Cys Glu His Gln Gin Asn Ala
100 105 110

{3
e
o

Gly Tyr Ser Val Asp Gly Gly Tyr Ala Glu Tyr Arg Ala Ala Pro
115 120 125

asp Tyr Val Val Lys Tle Pro Asp Asn Leu Ser Phe Glu Glu Ala Ala
130 135 140

Pro Ile Phe Cys Ala Gly Val Thr Thr Tyr Lys Ala Leu Lys Val Thr
145 156 155 160

Gly Thr Lys Pro Gly Glu Trp Val Ala Ile Tyr Gly Ile Gly Gly Leu
165 170 175

Gly His val Ala Val Gln Tyr Ala Lys Ala Met Gly Leu His Val Val
180 185 194G

Ala Val Asp Ile Gly Asp Glu Lys Leu Glu Leu Ala Lys Glu Leu Gly
1495 200 205

s
3}
g

-
n

Ala Asp Leu Val Val Asn Pro Ala T Glu Asn Ala Ala Gln FThe Met
210

215 220

®

vs Glu Lys vVal Gly Gly Val His Bla Ala Val Val Thr Ala Val
2 .

NI
[t
Ry
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Lys Pro Ala Phe Gln Ser Ala Tyr Asn Ser Ile Arg Arg Gly Gly Thr
245 250 255
oys Val Leu Val Gly Leu Pro Pro Glu Glu Met Pro lle Pro lie Phe
260 265 270
Asp Thr Val Leuw Asn Gly Tle Lys Ile lle Gly Ser Ile Val Gly Thr
275 280 285
Arg Lys Asp Leu Gln Glu Ala Leu Gln Phe Ala Ala Glu Gly Lys Val
290 295 300
Lys Thr Ile Ile Glu Val Gln Pro Leu Glu Lys Tle Asn Glu Val Phe
305 310 315 320
hsp Arg Met Leu Lys Gly Glu Ile Asn Gly Arg Val Val Leu Thr Leu
325 330 335
Glu Asn Asn Asn
340
<210»> 76
<211l> 4080
<212> DNA
<213> Artificial Sequence
<220>
<223» Description of Artificial Sequence: Synthetic
polynucleotide
<400> 76
atggctatog asatcaaagt accggacaic gyggotgatg aagttgasat caccgagatae
ctggrcaaag tgggegacaa aghbtgaagoec gaacagtege tgatcaccegt agaaggogac
asagectota btggaagtteo ghotcogeoag gogggtatcy ttaaagagat casagtotet
gttggogata aascccagac cggogeactg attatgattl togatteoge cgacgotgos
geagacgetg cacctgotca ggcagaagay aagasagaad cagoetbocggs agrageacea
geggetgegy cggeaaaaga cgttaacght coggatateyg geagegacga agttgaaglg
accgraatce tggtgasaagt tggogatasa gtigaagotyg aacagtceget gatoacogta
gaaggogaca aggettotat ggaagtlceg gotoogtttyg chggescogt gaaagagato
asagtgaacy Lgoggrtgacas agtgtcetace ggctogotga ttatggtott cgaagtogog
gotgaagoag gogoggeags tooggooget aaacaggasad cagetoogge ageggeooet



geaccagogy
gtgactgaay
gtagaaggog
ctgaaagtca
gaagggoeay
goaaaagctg
getgaaaacy
ggtgttaacc
gttcaggett
ggtggtatce
gaagaagbygy
gtaatgatcce
cgtaaacago
gtcticatcea
ctgtoggaaq
gataccecga
gagctgtetc
ggcgaaatge
ttegegocga
gageoggtgt
ttocgacecace
acgetgtotyg
thtttetggt
thtgttgttt
gtggttaggg
cecagaatcoo
getgoggeet
agtactgaaa

geottocgtl

ctggegtgaa
tgatggtgaa
acaaagctitc
acgttggega
cgectgeagge
aagoooogye
acgcttatgt
ttgcgaaagt
acgtgaaaga
ctggeatget
aactgggcecyg
cgratgttac
agaacgaaga
tgaaagcegh
acggtcageg
acggtctggt
gegagetgat
agggeggtig
ttgtgaacgco
ggaatggtaa
gegtgatoga
acattogeeyg
aantctcatga
aaaaattygtt
tattactica
caggagotta
gaaagacgac
tcaaaactca

goegetgattt

agaagttaac
agtygggcgac
tatggaaght
taaagtgasaa
agetectgog
agoagcacesa
tcacgegact
gaagggcact
agctatcaaa
geeghgoedy
catccagaaa
tecacttegac
agogygcgaaa
tgctgecaget
tetgaccocty
tgttcecggta
gactatttet
cttcaccate
gocggaagryg
agagttegtg
cggtgetgat
tetggtagaty
atgtattgag
aacaattttg
cataccctat
cataagtaag
gggtatgacce
ggtegtggta

aggtctggaa

53/80
gttcoggata

aaagttgeog

ccgetgatce
ggccgtaaady
cgtgcagaag
aaggtggact
atototgotyg
aaaaccgata
cgtaagotgy
ctitgagcaga
aagaaataca
ttcaaagacg
aagaaagcac
tcecageatcg
gctateccoteg
cogegtetga
ggtgoeoght
taagtaaaag
gitattageg
Taaaataccg
guatitectgy
tgactyggggt
geeggagata
cttggggoayg

accgtaatcyg

teggegytya
ctgaacagtic
tigecaggegt
tgattatgatl
COgCageyoe
cggaaggeaa
geegtotgge
gtegtatect
cagctoccgge
tcagcaaghtt
cgaacctgaqg
tcacogagtt
atgtgaagat
tgeotegett
tcaacatcgg
tcaacaagaa
gtgacggtaa
geggeclgygy
gecgtttceeaa
tgotgecgat
tcattaccat
agooggcoca
aatagacaas
acggatagaa
Jtgcagoaag
gagdgcegtga
satatataga
gcoocogeagy

tagaacgtta

cgaagttgaa
actgatcacc
cgtgaagygsa
cttcocgaagtt
ggraccggca
atctgaattt
acgogagtit
gogoegaagac
agcgactgge
tggtgaaate
ccegtaactgyg
ggaagcgttc
cacceceggtt
caatagttcg
tgtggeggtyg
aggcatcatc
gctgactgeyg
tactacccac
gtcogoegatyg
ttctctcteo
cattaacaac

acggeegget

gtageaagey
agcetaacgec
ggtcatgatg
ttactecget

caacaccctt

1200

12860

1320

1380

1440

1560

1620

1680

1740

1800

1880

1820

1980

2040

2160



agoggtattt
gtlategaaq
gacattgaca
gotgacatgy
gotaacacco
atcatogegy
gtatgggact
ggeggeggta
gacgtggtgy
ttcaccaaac
gaagcegaaaqg
cagegttacy
gcadgtaaaq
cgoaceaacy
cacaaaggtyg
ttecgatecyga
ctgaccgaga
getgettecg
gacaaagaga
ctgagtygaga
atccacgcete
agcatcaccy
aagcataage
tteataaacce

ctggogygocy

gttogeatac

gacgttgtyg

cegatbgaac

gtotgaacygt
aagogaaage
agatcogeac
coaaaggteg
tggaaghtgga
cgggticecay
grancgacgo
tcateggtet
aaatgttcga
gcatcagceaa
aagacggtat
acgeagtget
ctggegtgga
tgeoogeacat
tccatgaagg
aagtgatcec
aagaagegan
geogtygetat
ceccaccgtgt
tegyectgge
acccgactct
acctgecaaa
ggctocggga
gctacaccto
ctogageaty
tacgtctgea
tgectgacegt
guggototen

acgetggegyg

gggttgtate
gotggocgas
ctggaaagaa
taaagtgaag
aggogaaaac
tcegattcag
gctggaactyg
ggaaatygggt
cocaggttato
gaaatttaac
ttacgtitce
ggtegetate
agttgacgat
ctttgetata
ccacgttgee
atecategeo
agagaaaggo
ggettetgac
tatcggogge
tatcgagatg
goacgaglLoo
cgecaaageg
geocgettitht
atacatactt
cataotagoac
atttaccottt
tgetegttat
tgaactttet

gogttatoac
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cechtetaaay
cacggoatog
aaagtcatca
gtggttaacyg
ggeaaaaceg
ctgeegitta
aaatctgtac
accgtataco
coggetgecy
ctgatgcetygyg
atggaaggta
ggecgcygtac
cgcggetios
ggegatateqg
goagaagtia
tacactaaac
atcagctacyg
tgegcagatyg
gegattgteg
ggctgtgacyg
gttggectgyg
aagaaaaayt
ttatgootgsa
taagygogaa
atcocggeaat
ccagbettet
tecagoctgac
coogaaaaac

gttgetgtty

egetgetges
ttttcg§cga
ctoagetgac
gtctgygtaa
tgatcaactt
teeccgeatga
cgaaacgeat
atgogetggy
acaaagacgt
sagocaaaygt
aaaaagcace
cgaatggtaz
tocgogttga
tcggteageo
tctocgotet
cagaagtggce
aaacagocac
gtatgaccaa
geaccaacgg
ctgaagacat
cggoggaagt
aachttttetr
tgritagaac
titctgcagat
Lasaraagog
tgotecacgt

agtatggtta

cgtggcaaaa
accgaaaact
cggtggtetyg
atttaccgge
cgacaacgco
agatcegego
getggtgatg
Ltcagagatt
ggtgaaagte
gactgecegtt
ggcggaagcd
aaacctegat
caaacaaatg
gatgetggey
gaaacactac
atgggtoggt
ctteecegtyg
actgatcttc
cgycgagotyg
cgocetgacce
gttcgaagge
ttcaggaaan
tatgtcactyg
atcecatcaca
gehaaccacy
tragagagac
ctotegtita
tcaggtgaty

cgetgoetgta

2640

2700

2760

2820

2880

2840

30040

3060

3120

3180

3240

3300

3360

3420

3480

3540



ctttittoctt 4080

f

[

210> 17

<211» 475

<212> PRT

<213> Escherichia coli

<400> 77
Met Met Ser Thr Glu Ile Lys Thr Gln Val Val Val Leu Gly Ala Gly
1 5 10 15

Pro Ala Gly Tyr Ser Ala Ala Phe Arg Cys Ala Asp Leu Gly Leu Glu
20 25 30

Thr Val Ile Val Glu Arg Tyr Asn Thr Leu Gly Gly Val Cys Leu Asn
35 40 45

Val Gly Cys Ile Pro Ser Lys Ala Leu Leu His Val Ala Lys Val Ile
50 55 60

Glu Glu Ala Lys Ala Leu Ala Glu His Gly Ile Val Phe Gly Glu Pro
€5 70 75 60

Lwys Thr Asp Tle Asp Lys Ile Arg Thr Trp Lys Giu Lys Yal Ile Asn
85 30 95

Gln Leu Thr Gly Gly Leu Ala Gly Met Ala Lys Gly Arg Lys Val Lys
100 105 119

Val Val Asn Gly Leu Gly Lys Phe Thr Gly Ala Asn Thr Leu Glu Val
115 120 125

Glu Gly Glu Asn Gly Lys Thr Val Ile Asn Phe Asp Asn Ala Ile Ile
130 135 14¢C

Ala Ala Gly Ser Arg Pro Ile Gln Leu Pro Phe Ile Pro His Glu Asp
145 150 155 160

Thr Asp Ala Leu Glu Leu Lys Glu Val Pre
170 175

o

Pro Arg Ile Trp

[ =)

oy A
(Sl 0]
5]
it
o]

]
1
{

Glun Arg Leu Leu Val Met Gly Gly Gly Ile Gly Leu Glu Met Gly
180 185 190



Thr

Ala

Eﬂl
e
»

Gly

Glu

ASn

305

Leu

Ala G

Tyr T

Ile

Thr

Val

NS
[
L e |

Arg

Val

Ala

Arg

Val

250

Val

Bla

Phe !

[ |

[t Bl
(R o

\ilia.l

ile

Glu

Pro

»

Val

275

Asp

Pro

His

Liys

; Brg

His

Ala
Ala
260

Pro

Asp

Lys
Lys
340
Pro

Gly

Ala

420

Ala

> Pro

Lys

Lys
245

Glu i

Asn

Arg

Ile

Gly

325

His

Iie

Ile

3 Glu

405

Glu 1

eu

Arla P

Lys
230

Glu !

Gly

Phe

310

Val

Tyr

Val

Phe

Phe
285

Ala

&
tn

FPhe

Ala

Tyxr

35

His

Len

Ser
200

Gly

Arg

Asn

280

Ile

Ilie

Glu

Asp

Tre

360

Glu

s Rap

Arg

Gly

Lys

Ile

Tyr

265

Leu

Gly

Gly

Pro

345

Val

Thr

Cys

Val

Glu
425

Asp

Met

Tyr

250

Asp

Val

Asp

His

330

ijs

Sly

Ala

Ala

Tle
410

Ile

Leu

235

Val

Ala

Asp

Ile

315

Val

Val

Leu

Thr

Asp

395

Gly

Gly

Glu

Thr

Val L

Gly
Lys
200

Val

Ala

Thr

Phe

Ley

Val
205

1 Lys

Thr

[Mat

Lys
285

Ala

Pro

Pro

Ala

Ala

Gla

Val F

Lys

Val

270

Rla

Leu

Gln

Glu

Ser
350

Lys

Tro

Thr |

Ile

ile
430

Met

Val

Gly |

255

Ala

Gly

Arg

Pro

Val

335

Ile

Zlu

Ala

Phe

Ils

Val

Thr

Met

320

Ala

Ala

75 Leu

400

Gly



Leu

<2102
<211>
<z212>
<213>

<400>

Asp Leu Pro Asn Pro I

78

478
ERT
Klebsiella pneumoniae

78

rOys Asp Ala Glu Asp

Ser Val Gly

470

Met Met Ser Thr Glu Ile Lys

1

Thxr

Val

Lys

Gin

YVal

Glu

o
[
U

Ala

Val

Gly

50

Giu

Leu

Val

Gly
130

Gly

Tle

35

Ala

Asp

Thr

1oud

o
S
>

Glu

Tyr

29

Val

Tle

Lys

ITle

Gly

100

Gly

3

Ser

Glu

Pro

Ala

Asp

85

Gly

Leu

Gly

Arg

Ala

Arg

Leu

Pro
150

Ala

Tyr

Tle

BKla

Thy
135

Ile

Ala
440

Ala

Phe

Glu

Pha
120

YVal

Gln

Ley

Ala

Lys

Gln

Arg
25

Leu

Hisg

Thr

Thr

Lewu

57/80

Thy Ile

Glu Val

Lys
475

Lys

Val
1

Val

Ala

Gly

Leu

His

Leu

Ile
75

Gly

Tre

90

Lys

LyS

Ala

Gly

Fhe

Asn

Phe
155

Pro

Val

Asp

Gly

Val

60

Val

Gly

t
N
[ Rn]

ile

Ala His
145

Glu Gly

Leu

Leu

Val
45

Cys

Ala Lys

Phe Gly

Val

Arg Lys
110

Thr Leu

125

Prc His

Pro

Ser

Ala
18

Leu

Val

Ile
95

Val

Giu

Giu

Thr

Gly

Glu

Asn

Iie

Pro

80

Thr

Lys

Val

Iie

Asp
160



Pro Arg Val

Lys

Lys

225

Ala

Lya

Gly

Asn
305

Lew

Tyr

Lys

Arg

Val

Gin

210

Arg

Val

Ala

Arg

Val

2390

Val

Ala

Gly

Thr

Glu
370

Met

185

Yal

Ile

Glu

Pro

Val

2775

Lsp

Fro

His

Leu

Lys

Trp

r His

ITle

Ala

Ala

260

Pro

Asp

His

Lys

Lys
340

s Pro

Gly

AsSp

165

Ala

Pro

Giu

Asn

Arg

His

Glu

Tle

Ser Thr

Met Gly

Leu Gly

Ala Ala
215

Lys Phe
230

Glu Asp

12 Gln

Gly Lys

Gly Phe

295

Phe Als

31¢

Val His

Tyr Phe

Yal Ala

Ser Tyr

375

Asp

Asn

Gly

Axryg

Asn
280

o
[
0]

Ile

Trp

360

Gl

Bla

Gly

185

Glu

Leu

Ile

Tyx

265

Leu

Arg

Gly

Gly

]

L Y
&2 0]

Val Gl

58/80

Leu Glu
170

Ile Ile

Ile Asp

hsp Val

Met Leu

235

Tyr Vail
250

Asp Ala

Asp Ala

Val Asp

Asp Ils

315

His Val

Lys ¥al

Ala Thr

Leu

Gly

Val 3

Val |

220

Glu

Val

Gly

Lo
S
<

Val

Ala

ile

i Thr

Fhe
3806

Lys

Leu

Ala

Met

Leu

Lys=

285

Gln

Gly

Ala

Preo

Ser

Glu

Val

Glu

Val

2710

Ala

Met

Gin

Glu

Val
175

Met

Phe

Val

Ala

Gly

Arg

Pro

Val I

335

er Ile

Glu

Ala

Pro

Gly

- Phe

Thr

Thr

240

Lys

ile

Val

Thr

Met

320

Ala

Ala

Ala



Ly U
oo D
(S0

Phe Aap

Thry

Gly Cys Asp

435

Leu 1 Glu

Thr
465

Asp Leu

7%
347
DNA

<210>
<z21il>
<21Z>
<Z213>

<220>
<223>

Als Lle

Glu T
405

Lys

Glu
420

Glu

Ala

Val

Pro Asn

Leu

Asp

GLly

Ala

Ser Asp

His

Arg

Leu

Ala
440

Ile

Lew Ala

455

Lys Ala

470

polynucleotide

<400> 79
ataataatac

tatcaattte
gttagtgtga
gocgaagadyg
attacageceg
tgttacatgt
<210>»
<211>»

<21iZ2»
<Z13>

B0
4678
DNA

<Zz220>
<2E3>
polyn

<400> BO

atatgaacca
tcatctataa
aagctgacas
cgggtgtcta
gtogtttteat

cagaacgtit

zeleatide

Artificial Seguence

tgecgagttac
tgetttgtta
cecttttgat
T3aagcaacy
cteaategea

acacaatgac

Ertificial Seguence

Description of Artificial

58/80
Cys Ala Asp

385

Gly

ile Gly

fLeu Thr Ile

Glu Val

Lys Lys Lys

gggcctataa
gtatotegho
cttttacttce
aazacatccge
ttcaccactyg

gtggatcota

Sequenca:

Gly Met Thr

Gly Ala Ile

Ile
430

Leu Ala

Ala
445

Eis His

Phe Gilu Gly S

460

Description of Artificial Seguence: Synthetlic

goocaggogag
goegacttaa
cbgotgeaat

taagacttt
geacaggoac

ttattat

Synthetic

Leu
400

Lys

Val
415

Giu Met

Pro Thr

Ile

atatgatcta
taasgagags
ggccaaagtyg
ctatbetggog

agaaggtagyg

aagaggtaas agaataatgy ctatogasat caaagtaccy gacatceggyy ctgatgaagt

60

120

180

240

300

98]
1%
-

60



tgaaatcace
caccgtagaa
agagatcaaa
ttocgoogas
tcoggeagea
cgacgaagtt
gtegetgato
caccgigaaa
ggtcttocgaa
tooggragey
cggtgacygaa
acagtcactyg
aggegtoegtyg
tatgatcttc
agcgeoeggea
aggeaaatet
totggcacge
tatectgoge
Lcegocageyg
caagtttggt
coctgagoeogt
cgagtiggaa
gaagatcacce
tegettcaat
categgtgtg
caagaaaggc
cggtaagetyg
cotgggbact

ttccaagtco

gagatcctgg
ggogacaaag
gtetotgttg
gagtgrageag
geaccagcgy
gaagtgaccy
accgtagaag
gagatcaaag
gtegeggygtyg
goecetgeac
gttgaagtga
atcaccgtag
aaggaactga
gaagttgaay
ceggeageaa
gaatttgety
gagtttggty
gaagacgttc
actggegatyg
gaaatcgaag
aactgggtaa
gegttceogta
ceggttgtoet
agttogetgt
goggiggata
atcatcgage
actgeguucey
acccacttcg

gogatggage

tcaaagtogy
cototatgaa
gegataaaac
acgetgoacc
ctgecggegygce
aaatcctggh
gogacaagyoe
tgaacgtyyy
zagcaggoyc
cagecggetay
ctgaagtgat
aaggocgacaa
aagtcaacglt
gegeagogeo
aagctgaagoe
agaacgacygc
ttaacctige
aggettacgt
gtatccectgg
aagtggaact
tgatoccogea
aacagcagaa
tcatcatgaa
cggaagacygg
cooogaacyyg
tghtoctegega
aaatgcaggyg
cgecgatigt

cggtgtggaa

60/80

cgacaaaghtl
agttcogtet
ccRgaccgge
tgctcoaggea
azaagacgtt
gaaagttgge
ttctatggaa
tgacaaagtg
ggcagatocog
cgtgaaagaa
ggtgasagty
agcttcectatyg
tggegataaa
tgecggeaget
cocggeagea
ttatgtteac
gaaagtgaag
gaaagaagct
catgetaccyg
gggocgeatc
tgttactcac
cgaagaaygeyq
agoogrtget
tcagegtety
toetggtogtt
goctgatgact
cggtigettc
gRacgogecy

tggtaaagay

gaagoogaac
cegeaggegy
gcactgatta
gasgagaaga
zacgttocgy
gataaagttyg
gttececggete
tctacogget
goocgotaaac
gttaacghtc
ggcgacaaaqg
gaagttcogy
gtgaaaacty
cctgcgaaac
gcaccagety
gogactoogo
ggcactggee
atcaaacgty
tggocgaady
cagaaaatct
ttegacaaaa
gegaaacgta

gcagetottg

accchdaaga

coggtattoa
atttctaaga
accatctceca
gaagtggeta

ttegtgocoge

agtogetgat
gtatcottaa
tgattttega
aagaagrage
atatcggcag
aagectgaaca
cgttitgetygy
cgctgattat
aggaagcaga
cuggatategy
ttgoegetyga
cgeogtttge
gectegotgat
aggaagogge
cgaaagoegya
rgatccgeey
gtaaaggtceg
cagaagcago
tggacticag
ctggtgcgaa
cegatatceac
agctggetqgt

agcagatgoo

geatoggoygy
tectoggogt

gtctgatget

180

240

300

369

420

480

549

600

660

720

780

960

1020

1080

114¢

1740

1800



geoogattiot
taccatcatt
ggocoaacgg
gacaaatogy
ataatgecttt
acagcaagaa
tggggcagyge
cgtecatogta
ttctaaageg
cggecategtt
agtcatcact
ggttaacggt
caaaaccgtg
geegtttate
atctgtaccg
cgtataccat
ggctgeegas
gatgetggaa
ggaaggtaaa
cocgegtacey
cggetteate
cgatategte
agaagttatc
cactaaacca

cagctacgaas

2

geagatggt
gattgtocgge
ctgtgacget

tggectggeyg

aacaacacyc
ceoggettttt
thgeogtttyg
gttagtatct
ggtaggtgtt
coegeaggtt
gaacgttaca
ctgetgeacyg
rtoggcgaac
cagctgaccg
ctgggtaaat
atcaactticg
cogeatgaag
aaacgeatygce
goegotggget
aaagacgtgyg
gecaaagtga
aaagcacceygy
aatggtaaaa
cgeglttgaca
ggteageoga
tecggtcectga
gaagtggcat
accgecacot
atgaccaaac
accaacggey
gaagacatcy

gcggaagtgt

Ltaagrecagyg
cguegoogac
acatgatgayg
actectgecage
gcaccctogy
tggeaaaagh
cgaaaactga
gtggtetygge
ttacecggege
acaacgooat
atccgegegt
tggtgatagyg
cagagattqga
tgaaagtott
ctgeegttyga
cggaagegea
acctogatgo
aacaaatgeg
tgoctggegea
aacactactt

ggtoggtct

Lo

gegagotget
cogtgaccat

Legaagygeayg

61/80

gatcgacggt
tegeogtotyg
tcatgaatgh
cgagatataa
Lttaataaaga
tactgaaatc
ctteoogttge
tggtgttigt
tatcgaagaa
cattgacaaqg
tggcatggee
taacaccctg
catcgcoggeg
atgggactcc
cggeggtatc
cgrggtggaa
caccaasacqc
agocgaaagaa
gcgttacgac
aggtadageh
caccaacgtyg
caaagyLgre
cgatccgaaa
gaccgagaas
tgottoegygo
caaagagaco

at

Q0

FUAT A

)

¢

ccacgotoa

catcaccgac

goetgatggtyg
gtgatgtaag
attgaggtta
tctatatcaa
gagagttagt
zaaacicagy
getgatttag
ctgaacgtqgg
gegaaagoge
atcegeacct
aaaggtcgta
gaagtggaay
ggttecogie
accgagcgege
atcggtetygy
atgttcgace
atcagcaaga
gacggtattt
geagtgetygg
ggcgtggaag
cegeacatot
catgaaggeoce
gtgatcoecat
gaagcgaaag
cgbtgetatoyg
cacogtgtta
gacectggeta
cegachtotge

ctgocaaacy

cocegtitcat
taaaagagoe
ttagegaata
tttoteatet
cttectatate
toegtggtact
gtctggaaac
gttgtatcece
tggeocygaaca
ggaaagaaaa
aagbgaaggt
gogaaaacgg
cgattcaget
tggaactgaa
aaatgggtac
aggttateco
aatttaacct
acgtttecat
tegetatogy
ttgacgatog
Ltgotatogy

acgttgceoge

ctrtetgaot

ct
)

LoQuoggngc

tegagatg

ite}
Uz

acgagice

Q
ot

ccaaagdgaa

2640

2700

2760

2820

2880

2940

3000

3060

34840

3540



gaaaaagtaa
atgeoctgatyg
agggegaatt
coggeaatta
agucttettg
agcctgacag
cgaaaaacct
tgctottgat
gatgocggact
tgecatttict
gotgectere
cgetgotoag
agtggrtgge
ttazaaccgct
gttegttget
aattgegtygg
tgatcatgat
tcagtaagat
ccgttgtgtt
<210» B1

<2ii» 1114
<212> DHA
<213>

<L220>
<Z223>

cttttbottt
tttagaacta
ctgragatat
aaaaagrgge
ctocacgttc
tatggttact
gacgttgttc
teagtggaayg
gaatacgchtc
cgcgaacegoe
ttogetgetyg
gcgaggegga
gacggcetgaa
gtgeagotge
gaaactgatt
cgotcattec
agggeacaca
gctecacoggt

gqeecagecatbts

polynucleotide

<220
<221
<Z222»

(ARES)

<400> 81

{323)..(958;

CAYUGRIARAR
tgteactgLt
ccatcacact
taacoacgae
agagagacgt
gtogtitaga
aggtgatgceco
chgotgtact
acgeygctgey
ctggegotygo
gatcttcggy
ctgataacgo
gregtggaag
ctgacgttgy
tgchgecgeo
gececgittgaca
attacggtag
gatacggttyg

accgtcacga

Artificial Seguence

Description of Artificial Sequence:

62/80

geataagogy

atazacc

¢
il
¢}

(]
o+

goggoocget
gutittittra
tecgecatacty
cgttgtggyce
gattgaacac
tttteocttaa
tetettoget
tcaggcegagg
ttagtctgea
tgacgageygg
tegteatage
gtacctegty
tgacgotggc
tcggttbgat
tttggattat
aaattgbiga

tgacogoeat

=

ctoogggage
tacacctcat
cgageatgoea
cgtotgeaat
ctgacegtty
ggctetoetyg
gotygygegagc
acacctaggcy
gctggttcectyg
cggachtgaat
ttctotoegeg
cgteotitty
tococcatagty
taabtgactqgy
tgtcgegegt
gaaaccgett
gccgecatge
cgtogatatt

cgtggtgaty

Synthetic

cgottttits
acatacttia
tctagoacat
ttacctttce
ctoghtatte
aactitcotoo
gttatcacgt
ctgectoetggt
cgggttagtc
gogotcacgo
aactgeetgy
Ltgetgggto
ttecagettca
tgcggegtgt
tggygeaggt
Lgccatatce
catattctta
gatgttgteg

ataatcat

caaaaaaccy gaghotgtge tcoeggttitt tattatcege taatcaatta catatgaata

tcotocttag ttoctatteo gaagticcta ttototagaa agtataggaa cttoggogoy

36G0

3660

3960

4020

4080

4140

4200

4260

&0

120



63/80

cotacobgtyg acggaagaltce acttogeaga ataaataaat cotggtgtce ctghttgatac 180
cggoaagoee tggygcocaact tttggegaas atgagacgtt gateggoacy taagaggttco 240
caactttcac cataatgaaa taagatcact acogygagta thttttgagt tgtcocgagatt 300
ticaggaget aaggasageta aa atg gag aaa sas abte act gga tat acc ace 352
Met Glu Lys Lys Ile Thr Gly Tyr Thr Thr
1 5 1o

gtt gat ata toe caa tgy cat cgt aaa gaa cat ttt gag gea tit cag 400
Val Asp Ile Ser Gln Trp His Arg Lys Glu His Phe Glu Ala Phe Glin

15 20 25
tca gtt got caa btglt acc tat aac cag acce gtt ¢cag ctg gat att acg 448
Ser Val Ala Gln Cys Thr Tyr Asn Gln Thr Val Gln Leu Asp Ile Thr

30 35 490
goee Lttt tta aag ace gta aag asa aat aag cac aag Lttt tat cog gee 156
Ala Phe Leu Lys Thr Val Lys Lys Asn Lys His Lys Fhe Tyr Fre Ala
45 50 55
ttt att cac att ctt gcc cge ctg atg aat got cat cog gaa tta cgt 544
Phe Ile His Ile Leu Ala Arg Leu Met Asn Ala His Pro Glu Leu Arg
60 65 70

atg gca atg aaa gac ggt gag ctg gtg ata tgg gat agt gtt cac cct 582
Met Ala Met Lys Asp Gly Glu Leuw Val Ile Trp Asp Ser Val His Pro
75 80 85 90
tgt tac acc gttt tte cat gag caa act gaa acg ttt tea tog cte tgg 640
Cys Tyr Thr Val Phe His Glu Gln Thr Glu Thr Phe Ser Ser Leu Trp

95 100 105
agt gaa tac cac gac gat ttc cgg cag ttht cta cac ata tab tcg caa 688
Ser Glu Tyr His Asp Asp Phe Arg Gln Phe Leu His Ile Tyr Ser Gln

116 115 126
gat gtg gog tgt tac ggbt gaa aac ctg gcoo tat tic cot aaa ggy ttt 136
hsp Val Ala Cys Tyr Gly Glu Asn Leu Ala Tyr Phe Pre Lys Gly Phe
125 130 135
att gag aat atg ttt tiec gte tea gee aal coe tgy gty agt tic acc 784
Ile Glu Asn Met Phe Phe Val Ser Ala Asn Pro Trp Val Ser Phe Thr
140 145 150

agh Bttt gat tta aac gtg gec aat atg gac aac tte tte geoo cco gtt g32
Ser Phe Asp Leu Asn Val Ala Asn Met Asp Asn Phe Phe Ala Pro Val
155 160 165 170
ttc ace atg ggo aaa tat tat acg caa gge gac aag gtg ctg atg coyg BB
Phe Thr Met Gly Lys Tyr Tyr Thr &in Gly Asp Lys Val Leu Met Pro

175 180 185
ctg gog att cag gtt cat cat geo gt Lgt gat ggo ftc cat gtc ggo 92z
Leu Ala Ile GIn Val His His Ala Val Cys Asp Gly Phe His Val Gly

130 198 200



G4/80

aga tge tta atg aat aca aca gta cig cga tgagtggrag ggcggggegt 5743
Arg Cys Leu Met Asn Thr Thr Val Leu Arg

203 210
aaggogoges atttaaatga agttccoctatt cogasglicoo tattctotag aaagratagy 1038
aactteogaag cagetocage atacaccecht cttcaggget gactgtttoe ataasaattc 14098

b=t
[
ot
ey

atcetgtatgoe acaata

<210>» 82
<211>» 212
<z12> PRT
<213» Artificial Sequence

<220»
<223> Descripticn of Artificial Seguence: Synthetic
pelypeptide

<440> 82

Met Glu Lys Lys Tle Thr Gly Tyr Thr Thr Val REsp Ile Ser Gln Trp
i 5 10 1=

His Arg Lys Glu His Phe Glu Ala Phe Gin Ser Val Ala Gln Cys Thr
20 25 30

Tyr BAsn Gln Thr Val Gln Leuw Asp Ile Thr Ala FPhe Leu Lys Thr Val
35 40 45

Lys Lys Asn Lys His Lys Phe Tyr Pro Ala Phe lie His Ile Leu Rla
50 55 &0

Arg Leu Met Asn Ala His Pro Glu Leu Arg Met Ala Met Lys Asp Gly

Glu Leu val Ile Trp Asp Ser Val His Pro Cys Tyr Thr Val Phe His
85 30 a5

Giu Gln Thr Giu Thr Phe Ser Ser Leu Trp Ser Glu Tyr His Asp Asp
100 1G5 110

Phe Arg Gin Phe Leu His Ile Tyr Ser Gln Asp Val Ala Cys Tyr Gly
118 120 185

iy
s
B}
—
[t
o

Glu Asn Leu Ala Tyr Phe Pro Lys Gly Glu Asn Met Phe Phe
130 135 140



65/80

Yal Ser Ala Asn Pro Trp Val Ser Phe Thr Ser Phe Asp Leu Asn Val
145 150 155 160
Ala Asn Met Asp Asn Phe Phe Ala Pro Val Phe Thr Met Gly Lys Tyr
1650 170 175
Tyr Thr Gin Gly Asp Lys Val Leu Met Pro Leu Ala Ile Gl Val His
180 185 150
dis Ala Val Cys Asp Gly Phe His Val Gly Arg Cys Leu Met Asn Thr
195 200 205

Thr Val Leu Arg

210
<210> B3
<211> 2521
<212> DNA
<213> Artificial Sequence
<220>
<Z223» Description of Artificial Sequence: Synthetic

polynuclectide

<400> 83
ttatttggtg atattggtac caatatcatg cagcasacgy tgeaacattg ccgtgtcoteg
ttgetotasa agocccague gttgttgtaa ccagtecgace aghttitatgh catctgecac
tgocagagte gteageaatg teatggetocg ttogogtaaa gettgoagtt gatgttggto
tgeegttgea tcactittcecg ccggttotty tattaatgtt gotaattgat agceaatagac
catcacocgee tgeocccagat tgagoegaady ataatcocges accatceggea caccaghasyg
zaacgtcagoe sacgoctaact cttcgttagt rcaacceggasa tettcgogac caaacaceaqy
cgoggoatgg ctoatccatyg aagabtitte ctetsacage ggcaccadtt caactggodgr
ggegtagtaa tgatatitcg cocgactgog ogcagtggtyg gegacagtga aatogacatce
gltgtaacgat tcagecaatg togggazaac tltaatatta teaataabat caccagatcod
atgtgegaco cageggygltygy ctggetocag ghtgtgectga ctatcgacaa toogoagato
gehasacooe atcgtttteca ttgoccgoge cgotgeccca atatittcolyg ctotguegayg
tgcgaccaga ataatcgtta tacgeatatt gocactctic ttgatoaaat aacogegaac

caggtgatoa

agaaaaagoo

ctgteaactt

ctttacttag

cttaaazaaaqg

gogaatttac

gohaaactat

agattcttaa

tteoctgacty

cgtaagtcgco

tactaacggt

50

120

180

240

300

420

480

540

€00



tgagttgtta
aatctcgaca
aaaataatgl
tacaattgaa
agoctgtbat
ctgagguaas
aagaacgcaa
caggeaggte
acgaatteat
tttcaacctt
atttocggea
agcgccacca
coecacates
cctttcaata
atccatgees
accaatgaas
tcaazaacaa
cggtcagtta
ttttoocage
chgettigoe
tcacctaaaa
ccaggoacca
ttetgettco
aacccggLge
ccaagtacrac
gacgcegttga
tgocagacct
accatcaaty

t

aaaaatgcta
attggatica
gacgaaagot
ctibgatatat
grtgcehotta
gtacccacga
ttacgtactt
agggacthtt
cggetttaco
atttccagat
gtgasaaacge
ccageacact
cacgatccag
cegetitgeaa
cggtaaaace
guogcaccag
agaacgocat
attggtattyg
cggratcatt
agtgcgoetyg
aactgggaty
cagaaagatc
gococaghboooo
cgggttcaat
gqogeateece
ghtegetaayg
gaccggtata

agtcaggtaa

catatectte
ccacgiitat
agratttaga
gtcaacgaag
aaatggttag
ccaagctaat
tagtcatgtt
gtaclticctyg
accgteaaaa
acgtaactca
ataccagteg
ggttcecaac
caagaacage
ataaataccy
ggtatgttca
caaatattge
aaaagtcagt
atcggetggo
gecectgaagea
aaaacctgac
cggocagtty
geecggltaccy
ttcaggraaa
ggtoagogoo
gacgohaatc

aogeganaca

6L /80

tgtttactta

cgtagtitta
gatgacagea
gatgttghtg
acgeogatca
tttegattta
aaaacggoyge
tecgteegtty
atattacggg
aacagogoga
gocgagggtaa
ttecattatceg
gaaagcgeca
attgggtgta
gcaatcagca
gtegttractyg
aaacygcteae
togetaactt
ctggttaagg
ctitaaattca
gggatatgca
gttceghtaa
araatasalty
tocgaaateqy
ttgcgttett

ataaaacttc

gqoataatttt
atgecaactag

tc

toaaact

1]

ttgggtgtoc
gtttttgaca
acgttgatgy
tgttaatttyg
gtiggeaatt
tttttagege
taacttettt
tcacaaacat
tatcggcaga
acaacatgcet
coccaatcaqg
graagageaa
aacgttygcgce
gaatggogta
cgacgetaaa
cgagattatt
cecegtthgge
tcatttegot
gggecatatt
cgoochgoco
cticagyeygc
gettgoctaa
cttttaacgt
ccacgthong

gqLitcogety

ataaaaaata
Ltggatitatt
gttaacgtgo

ggeoootott

cagcatgeat
taggtageaa
cgtttttatt
actggetttc
catgccgygeo
gttgagcagt
gttgcaccaa
actggeogatt
ataaaacatc
ggtgageght
crttagtageo
cgecgggaay
agcaaacoag
tggtagaaaa
attacgocooyg
cagetteagy
geetigetet
tttcaccaca
ggtgatattt

taaatcactg

Qr

attgocato

¥
v

cagggttit

800

60

1020

1260

1320

1380

1440

1500

1560

1620

1680

1740

18G0

18860

1920

1.980
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<400% 84
aagocacage

ggacgctato
ttitttcaca
ctacgggeac
ctgettgeygyg
agatgcgaaa
cotggeggea
ggttttatee
ctaatitgac
gtaaaagtta
tgaccaatte
gtacttgatt
ctgteacccag
caggttgatyg
agaccttaaa
ctggatgtge

azaggigigl

gegaccgatt
caggaacagt
attacccecaote
attacoggog
cgtgaaattyg

aagtattoca

aggatgeoocs
goecgtgatygg
tttcttatea
agagglttaac
gtoagacage
acgacacgtt
agtataggotg
Lgaacagtga
aatcattcaa
tgaagtoggt
attcgggaca
cgoeatttat
gttttocceot
tgogaaggea
tggctgatac
tgasaggeac
tcacctttga
atggtgatga
ctaactacct

atgacgaatt

ot

tgttocatge

cgotggogge

[fe}

cogogtboct

ttggtcagoc

> Brtificial Seguence

Description of Artificial Sequence:

ctgeaacaaa
ggaaccggat
tgaataacgc
tttcorgttac
gtactttceta
acaacgoeigg
ttcacaaaat
tceaggioac
caaaghttgth
atttcaccta
gttattagtqg
tegtcatcaa
clbttcacaga
aatttaagtt
aaaagcaaaa
getgggtcaa
cocaggetto
aggtattotyg
ggaaghtight
taaaactacy
tttecaogtage

gttctatcac

atttgtttac

gotgatcaca
ggtetgtagg
cecacatgetyg
ctggagacgt
taactgcegey
gtggcotoyge
cattacaatt
gataacaaca
acaaacatta
agattaactt
gtagacaagt
tggatccttt
goggocgagoo
ceggeaghct
cteaccotaa

atgttatty

te]

acttcaacog
ctgoacogey
cacatectgo
gtgacccgte
gactegeatce
gactogctyyg
aaaatgocga

cogogeaacyg

Synthetic

coggaaacgc
tocoagattaa
ttettattat
cgggatttoc
tcatgcaaaa
attgcagggt
aacctacata
tttatttaat
coagugasaag
atgtaacagt
ttaataatte
acctgcaage
aaataaaaaa
tacgcaataa
acggggatac
atatcecgtac
cateotgega
gtttececegat
tygaatgotga
ataccatgat
caatggeagt
atgttaacaa
ccatggoogo

atobtctecta

gatggagaat
caggtotttg
tecooctgggga
ttecteoeggt
cactgctice
gthtecoggaga
tagtttgteg
ttttaatcat
catataatgc
gtggaagtat
ggattgctaa
gococagaget
cgggtaaage
ggcgotaagyg
agotgttgaa
tetoggttea
atctaaaatt
cgatcagetyg
aagaccgact
ceacgageay
catgtgtggt

toctogteaa

300

480

660

720

780

840

900

360



ttecoctgaata

cgtgotabgy

¥

accgtgegta

ctte

w2

actgt
Gaaatcagot
totttecgeo
gtaatgcogtyg
gaagtggceta
ctgtacccga
toceastgttcea
gaaatgcaca
aaacgegact
taacccgoog
ataaaatcca
agcaacccaa
tgacgtctat
aatttagttt
taatcaaata

tatgtttaa
ctgtttatge
caccttgtga
caacccatat
actgtgatct
cocttogatag
gogaageasc
gttoagoogo

tocgooctggat

tgatgttcte
accgtattot
cegetggete
ggggaccetge
cogttaaaca
tgatgggett
aaacctgoca
tggagcltgga
acghtcgattt
cegteattit
gtgacggtat
ttaaaagega
tteatatgge
ttaacagacce
tactttcaat
ctatagooce
tgoatttaat
cgatattetg
aggacaaaaa
tgetgatygaa
aattecatcca
a2aiacogggay
goeotgottot
cacggetaag
tggggteggot

goccagatett

cacgoacghge
gatcctgcac
Lteggytagey
geacggeggt
cattccggaa
cggteacage
tgaagtgetyg
agacatogoy
ctactctggt
cgeaatyggea
gaagattgce
Latcaagogt
gggttgattt
tatatagata
taasaacttc
ctatatttta
anaactaaca
gogtagetat
acattggooy
ggttectgoeg
gaagatattg
catcatagea
gacaacggta
acaactggtyg

gtacgactga

68/80

gaaccgtatg
goetgaccatyg
aacoogtittyg
getaacgaay
tttgttogto
gtgtacaaaa
aaagagetgg
ctgaacgace
atcatcctga
cgtacoghiyg
cgtccgegto
taatggttga
ttatatgecet
tttaasaaga
atggtagtcg
ttcatcatac
atatttttaa
accectattc
cactggeoogt
aaattcactt
atasaaacat
ataaagtgge
goggaatgea
ctacgoettt
tggacaaaaa

caagetcate

aagttastec
aacagaacgc
actgtatege
cggegetgaa
gtgcgaaaga
attacgacce
gcacgaagga
cgtactttat
aagegatgyy
gotggatoge
agctgtatac
ttgctaagtt
SBACATEARR
atagaacagc
catttataac
aacazattca
gaaaaactas
tatatcctta
atectotgetyg
taagggggag
agatctigga
cgtegacatt
ggtatocaaa
gttgagcaac
tgacggtaac

agaacagacy

gattotggaa
ctotacctoe
agcaggtatt
aatgeltggaa
caaaaatgat
goycgooacso
tgacctgetyg
cgagaagaas
tattcogtct
coactygage
aggatatgaa
gtaaatattt
aattgtaaaa
teaaattate
cetatgaazaa
tgataccaat
gaactagcaa
aaggactety
trecactgeac
gttattgaag
caagtcacga
cgottgatea
gttggegtaa
accagtgcag

atcgtattag

1500

1560

1620

1680

1740

1800

2040

2100

2160

2220

24006

2460

£580

2640

2700

2760

2820

2880
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<220
<223

polynuclectide

<400> B3
cgogatgteg

gaaaccagta
gocatcattyg
gangccatae
gctatogaac
gaacgttatc
cacagtggey
cogetgoetg
gtgagcgaac
tatgaatgcce
accgaagtgg
gtgttggygge
tttatcaage
aacggtaggeoco
caataatgtc
ccaaccgtag
cogeaataat
tgeeccaacty
gtgcecgeaat
tacttgggyge
aatqacgtaa
acegettitta
aatgctagea

agetottgat

acgtcacgaa
tggocggage
gogaacogac
gtattcagygy
taatgcacga
actacgaagce
acgcettctaa
geatgacact
gotggendgy
caccygaatca
tgaactactyg
ctggetcaat
cracccgoga
ggataaggcg
ggatgcgatyg
gcoggataag
gteggatgeg
taggocaggat
aatgtoggat
gattttttaa
attectgeta
cgtggettta
agaggagyaag

atttatgacy

Artificial Seguance

Degcription of Artificial Seguence:

actgaaaaaa
gegttatttt
gtcactacaa
cCcagtocggyg
cgecatoegygy
gtitaccgtyg
cocgtatttge
caatgaactt
tegtotgacy
tcaactggtt
taccgaageyg
taatcagget
actuataace
ctogegeege
cttgegeate
gogectocgoge
atacttgcegao
aaggogoetoq
gogatacttg
catttccata
titatbogtt
Taaaagacga
togacatgac

tasaagaagt

£9/80

cogeretaca
gccgaaacta
coggtacgoey
cactoecagey
catattttge
ccatacecta
goettgetgtyg
aaltggtttge
gtcgacgago
gaagtggtly
cegtttatte
catcaaccty
cagataattc

atcecggeget

cgeogeateo
cgcatottat
agttacygett
tgetgaagoyg
cgaasagcas
agacttaaat

tgtittacaatl

Synthetic

ttectggegac
cegeectgeyg
cacataaagqg
atccageacy
aattgogcocga
cgotoaacet
agttgecatat
tecaacgatgce
tgrateegece
agaaatigct
agacgttaty
atgaatatct
accattttty
gttgcoaaac

tacagtgact

> actgttgeca

accgacagrny
ggoactgltyg
ccgacctaca
atttasageg

atbtcgeag

9]

agococgagos
aaagtggtaa

ceaagetacy

cocoggattge
tcatatetot
cggagittaac
taacctgaaa
cgggcatatt
ggatattogt
attggctcceyg
gatcectggo
cggagcaaaa
cocgacgetyg
ggaaacacgyg
ctggcattasa
tecagtgoeg
caaacgatgce
aactccagty
actcasacgs
ccaaactona
cottbggugl
teghgaattt

attbtgacgte

60

120

180

540

600

€60

726

780

840

500

860

1020

108¢



cgaagaagaa
tgcagtggea
gtltagatgaa
caagcoraaty
tocgtaaacge
agtacgtaty
cccaactgas
agtaaccaat
cttgactgaa
tatgttctea
agetaacgtt
aacaaccctt
tgatgtoggt
agaaaatgaa
tgttogtygea
gtcttaccca
zacltaaagtyg
gacactagaa
tgascgtggt
aaceetteac
tgaagottac
tactegegga

attaccaatc

Lgecagotggt
gotcagtoga
agtaggacga

ttattcaaat

actaaaccay
gtagatacag
aaaaccaa2aqg
aaccaagoeta
Ltatttgtag
gtoactgaay
gaacaactca
ccaaactygga
cgcattcaat
atcatgaact
ggtaaagatyg
tcaacggatc
atctttaact
ccagatattt
gatggttotg
atttatcaca
attttectiaa
caaactaaat
attactgaac
ccaacteaat
ttagtaaata
atcattgatyg

tttaacttag

> gatacttacyg

gtgasaaact
cctaaageott
aagactgggo
attecacttct

tctgaatata

gqtttagaagy <t

gtatottcac
atactgittyg
catggcaaag
Ligatggtrt
tagcegtggea
aaaattttga
aagaacaayqg
taatcggtgg
acttcctace
gecgatgtage
caaaacglga
ttgaaggtgg
acegogetat
ttgatttoga
ttgataacat
ctgcagatge
actacttctt
caactccaac
atgcagaagt
ctggttggaa
caatcttaga
ccattcctaa
cagataaage
titgttaaata
antctagaaa
ctittogtittt
gttotaacac

cettoagata

gtagacatct
cttaaaagac
ctgiagtygcy
agecacatitt
accagatttc
tttaaattca
tacttggtac
acttaaaggt
aatcttatto
attaatcggt
ttgetatgey
ccgtcgegac
tgatggttca
tgtaaaacca
attbggeogta
atctggtite
tttctecagea
gttagtaaaa
tggoacagge
tggotcaatt
ageattacca
acaatggeas
tgeaactaac
gcttectaga
atctgtigtt
cectoghttte

tocttaagga

ggtacttiaa
ccaaaagata
gaaacagoaa
ttggtaacca
agcgaacacyg
gtazaaaata
gttghaatga
gaaaachtttg
gyeyytgaaa
gtitggtgcasa
ggottatetg
gacgatgaac
daaacoatic
geattattaqg
aaaacagana
gtttctcgty
tlLaccaccag
acagceaaaat
tgtitegyty
cgtatgcaag
agacgtatct
gaaaaagebkyg
ggtgtagatt
tcaazagetg
gaagaaggea
ggeatcaaat

toggtgaa
aatatattro

attgtegtta

clacgactgy
gatatatcgt
aaaacgacas
aceoagehtic
acegtattge
tgkbttattcg
atggttctaa
ttgetticaa
tgaaaaaaqy
tgecactgetc
gcacaggtaa
acggetggga
acctttcaga
aaaacytggt
atactcgeygt
caggtcacge
tatctaaatt
tagcaggtac
ctgogttett
cagtgggtgo
caatoaaaga
aaatygggoga
chgcaatett
aagacttage
aagetttaal
agaacgasag
agetotocty
tgrtctgeatt

cattoggoyga

1740

180C

1860

1320

1980

2040

2100

2160

2280

2340

2460

2520

2640

2760

276e(

2820

2880

2940

3000

3060

)
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Y
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tatbtitttca
tagciggaaa
ggeecattatt
cagtteqetyg
agtaatcocgge
cggtcaggag
cagcgagtat
ggcggtggea
ttatgttgtc
gtttatcaaa
tgocgoaccy
aacaaagtta
gggtaacgaa
gagtetgtac
teceogaatetg
greaacaggog
gctgatgaac
56

4960
DNA

<Z210>
<211>
<Z212>
<213>

220>
C223>

agacaggttc
gocotbygggtt
tacatoagty
tgettgatee
gtggtgctat
ttotogeaga
ttaagccagl
gttotgetgt
tecttttgeoe
aacaagoegt
tggeaattice
ctgaatgaaa
ccgogeactt
gyuttatocege
accgtgttta
ctgacctttg

atgatgaaac

Description of

polynucleotide

<400> 8%
aataggcgta

gacattygtga
attaagctayg
tttgeecget
gaagaagocy
gotggeogey

tttgcagaaa

teacgaggoes
acggataaca
caagaggaga
atggottacc

ctibcaaaaat

]

ttactatgea
gggcactget
gttatagtog
cggrattoot
gggeggecLe
gegttotgtt
atttcagech
ggacacgeet
tgetttatgy
ttgagaaaac
tgaceggota
ataatgccett
tagtgectggt
gtgaaaccac
ataacgtagt
ccaatygaaaa

aggcgggtta

Artificial Seguence

ctrteghott

agatactgag <

agtogagaty
agcaccyggty
cggtgoegyt
cggtgtgaaa

caagocgtetyg

T1/80
ttocacagaa
ctacttttgg
cactaacgge
chitocgaag
tetggeggey
tgtgatgtic
gaaaattgty
gcgoocoggte
cttgattctyg
gttggataac
ttatecaghtat
geccgecactyg
gattggegaqg
greggagety
tacgtetegt
gaacccggat

taagaccttc

cacctcegaga

aacttacatg
ggttatgceet

cegtgggtag

gbocaggota
ttttteotota
attcgogact
cggatiaaaa
ctgtgetact
gaaaccaaca
cttatcgege
tatattccas
catccgate

ctggectege
cgtcagcoaac
gctaatttea
tcgacceage
gatgcgetge
ccgtacacca

ctgtatotga

Artificial Seguence: Synthelic

attgtgagey
ggacgcactyg
aatatcagge
gtactachteo
tgaaatgtca
qeaaagaaas

aaacagangc

aacchctitt
ctcectgeraca
cgetgttatt
ttattgooge
acgteatcta
ceaacgaadge
tggoctatac
agoogtggeyg
ccatgaatac
gtatggagoc
taaactcget
aagatgaatc
geggacgeat
ataaaaccyga
ttgaaatect

cgeagecgte

gataacaatl
accgaattea
aaaacaactt
gogegasgea
ggtteacygot
catocogtgot

caatyggocaa

3360

3420

3480

3600

3660

3720

3780

3840

3900

3860

4020

4080

4140

41890

it

]
L]

180

249

3040
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coggttaace
googttgtity
gaaatcgaas
ctgactggce
aaactggtte
gacctggegt
ctogacggca
atgogtgace
tacgtigege
acgatyggaca
ggogoaacca
aaagcegttce
atcatcggceg
aacaacgocg
aaaggtoctga
ttttaatecyga
tccacteaga
aaggcgygeac
coactggege
tggaageeat
tggatatget
actgoocagyg
acaaaccygygyg
aacagaceac
tocogggoto
cgatcgigat
aagageacygt
aacgtatggg

tegotgotot

aagtggogga
cgatgeoogta
ageaghtcac
tgatcgaaat
zactgggcge
agtcogeagga
Ltggacgagtaa
tegttaaact
aagaacgtgt
tggttaacat
cggtagcaga
aactoggeoge
cggatgeage
taaaaacacc
acaggeooatt
cacccacctc
taccgettot
cgacycaggac
gaccghtgaaa
cgttatcact
taaagtgggt
ggattacggh
taachitato
gateggtgag
taccaageca
ccacgogggt

ggaagecgea

tgaagragey
cogtaoghgty
agaaactooy
tecagggacdc
caaaatcttc
of:Y-Totatalifotule
Lgacggraac
agatccgegt
catecggrbgh
gracggoegge
aaccgsageyg
cttoggeggt
agtgggtgtt
gaagaaaclg
tcageagght
aaggttatet
agcatacggra
ggcoetgeeyy
gttatctacg
atcaaactga
ghtgaagetgy
cogggbaaat
atcghttoce

“tcggteoagt

fte

gacaticto
atcggeggta
grtgtggott
gucatcatty

gqgogtgaaaa

72/80

accgatatceg
gtottiatgy
cacotgatee
gagotggogt
atgggcctay
gtcatcacca
gecactgtteco
gaagcacagq
atggttaacy
gaaccyggeta
ticaaaatca
atcgttogit
aacgtaccgyg
gctgacageg
gttgcecgeay
geecagggett
ctaaaatggt
tgttcaacac
taccageaco
ttatcaccat
atgaagcagy
goaaaategy
gttecggtac
cygaccrtgtgt
aaatgttogs
Jogotgaagsa

acatogotgy

ctaaagagct
ccLocacoga
ataaagitgo
tecasactgyy
cgaccatttt
aacagggoga
gccageetga
ctgcacagtyg
gecgeaggtet
acttcettga
tectectotga
gegacctgat
tegtggtacy
goectgaatat
tggaggggaa
taccggtage
tggegacgta
cgtgegtgaa
gttctgceaaa
cactgaagge
cgttaegtatg
tatccagecot
gctgacctat
cggtategge
asaagatocy
agaageaget

tgtgactgey

cotggeggat

gtatctoggt
aggcggogty
gettgatcog
totggaaggt
cctggagege
tectgatttas
totgegegaa
ggaactgaac
ggcgatgggt
cgtiggogge
cgacaaaghyg
cgetgacggl
totggaaggt
tattgecagca
ataatgtecs
caggggactt
acoccaggta
gococgttgoty
gactccatte
altccegacge
atcggecega
ggtoacattc
gaagcggtta
ggtgaceaga
Cagaccygaag
groghbacatea
cogaaaggoa
gatgagaaat

atcggrgaag

360

1020

1080

31140

1200

1560

1620

1680

174G

2160



cactgaaaac
atggtgagce
gttgacaaca
cocgaagoag
ggcaaatoca
atagacgagc
acgecgacga
tgoaatgeea
cgtctygatca
gaagaaccra
acgggtggta
ggageoggta
gaaatcaboa
atctacaacy
ttetgtgacg
cugaaagaty
ccogagggta
tgtaaggaaa
gtagaaatcg
tecaacaatc
gtgaatgeto
aatacgctog
cacctaotcea
aaagaaatot
caagagtgta
agaacgegac
gotecootge
gatgastaac

agaaggtacg

Lgttetgaaa
trgeacgeas
Lttgecgage
tagacgaaac
aaggbgtttyg
gtaccggtat
ccaaccoegat
tcattattge
aagaagctat
gratcgagaa
tgggeatggt
acgttcaggt
coggtegtyc
aggctgacaa
aagcogaagy
tagtagygtca
ceogtatter
agatgtglce
cacgtacgaa
aggcacacat
cgagtgecac
gatgeggatc
acatttoacy
gggaactets
acacatoact
ttggtaatta
cattttgita
atcttggeag

gttattgaca

taatctagea
ggctcagaag
tgragoaaas
cyggoatyggyge
gtacaacctc
gatcgagatt
cgttacteeg
CCoocacces
cgetecgtoc
gacgcaggaa
gaagtctgeoa
gatcgtggat
tttcgacaac
ggaagcagtt
agatcggget
gagegrutgeo
cgttgttgas
cgtaatgtyge
cctogeoraac
catcotoges
Lacagcagge
atggogtaat
categoaccy
atctagoaag
ttgacacttt
ccaacgagtt
tgcaggagaa
acatecgtaa

tcectctaaact

73/80

agaggagaag
gagtatcaag
gttatttaty
gtttacgaac
cacaataasas
goaaagocota
atgagcaata
agatecasaa
aacgtaccgyg
ctoatgggey
tattcttcag
agoeaacatcyg
ggtatcatet
ttcacagcat
cgtgeageta
ttcattgcea
getegeggey
gococtcocagot
gaaggtaacqg
ggatcagage
ggtcacatce
aactotatet
ttgaattcaa
aggagaagte
tgcagaattt

catcectabgaa

tttegticty

tcgacatgga
ctacceataa
gaaatgrage
acazagtggc
aaltcgattgy
toggagttgt
tcatchttge
aatgetetge
aaggtatggt
cogtagacygt
gasagectic
atttcgaage
geteaggoga
tcogeaacea
tecttcgaaaa
agaaagcaaa
taggagecaga
acsagceactt
gocacaccty
tgacggtate
aasacggtct
cogagaactt
geattcacat
gacatgcaac

gocaaagaal

O

cgtat

i

tga

+

gogagect

jte]

gacogegtaa

aaaggattaa

aatcaaagaa
ccaagaagoa
tattoctggot
caagaatcaa
tatcotcaat
aggageogta
tcttaagace
acacgeaghtt
tcagatecatc
agtagttgcet
tttcggtgtt
tgctgcagaa
acagagecatc
cggtgeatat
tggagececatc
catcaatatc
agacgttate
cgaagaagyt
tgotatecac

tegtategta

aggecatgcea
ctgacgaaat
Loggtatcgg

atgatgtact

2280

2340

2400

2460

2580

2640

2700

2760

2820

3000

30606

3120

3180

3240

3300

1840

3900



cagatgcatts
aacatgogga
caccaaaaly
acttotgaag
tgecatogag
ggcttgggac
cttcecgaaaag
tgcaggagta
gcatggagaa
tectttogge
cgaatacgta
gcacgaatac
acagcaaaga
ctacagaaga
cagtogaaad
aggacasatc
taggctggag
actaaggaygqg
<210C>
<211>

<212
<213»

87
5083
DA

AA
RSN
B A
e
NN

gaccgcasiad
acgggtagoy
ggattygetyg
agottgectt
tcatacgtat
attatoctgg
ctgggagaaa
ggagccgtoo
geaaactate
tatatagtcg
tatccgaage
ggcatgaady
ttgoctogeca
ctetactaat
actggécett
cgecgeocta
ctgettogaa

atattecatat

polynuclectide

<400> 87
tegagaaatt

aattgtgagce
acatggecaa
gqraagtteoy

acagecooga

tatcaaaaag
goataacaat
Cataagrtea
cgacgagcoee

acccaccteo

tacctettat
aggtgacgaa
acgatgcecat
tccactiota
ctootaaaqg

aagtaticaa
tgatcatgge
acgcactate
agttcttcac
aactcaactyg
tggatgaact
acgaagaggt
acaactacgt
ctagaaagct
tegttttate
gqacctaggcey
gttoctatac

ggacoatgge

Artificial Sequence

coattoguge

tecotagghag

¥

aaccagoty

74/80

caaagagaaa
catttctate
tgttgcagac
cgcatgeagh
cagtcocatat
gaaaatcogoo
cagraactat
ctaccogtty
agaggtattc
gaagcetaetoo
totoggatge
aagaggetit
agagettact
tectagagge
tgttgtttgt
tteggotgeg
tttctagaga

taattoccat

Descripticn of Artificial Sequence: §

tgtgagcgga
attcaatltas
aaaacgaaty
atcoccagetg

cCogaaccaac

gaactgatca

graatcgaty
tectegtotgl
gaacanggoeo
geeggtatag
ggaggcaact
aaagtatacc
aagatactga
cttettacca
gocggaatoag
gtagatgaga
atcaaataaa
cggtgaacgo
acacgtcttyg

ataggaactt

ynthetic

taacaatgat
getageaaga
getggttgaa
goacgagtte

coggottace

tgrgcecac
aaagecgtca
tcatacctga
ctottatoea
tcagtgagge

ctgaataccy

Aasagaagaa
actgccagoo
agaaaccttt
tgcttaagac
tcgaaggtat
acgaaaggcet
tetectgagt
agegattgty

cggaatagga

acttagattc

gyagaagtoy

tegoeackeyg

4320

4380

4440

4500

4580

4620

4680

4740

4800

1860

4820

4860



Ltgoogagey
Cogooggcaa
amggtoacga
cgtogttgga
acaaccggat
cgeatttget
actacaccga
tggrgateyga
ggtgcgagac
cooqgrganygg
coggaaccoat
teggegtygy
cegagetyggy
agggcegegga
tetgggacga
acaacococga
goaaccgoyy
gcagtoacoc
tgttcaaggt
tgetgogega
aacaaaagyga
aacagaanta
ccaagtacgt
LHgacygegye
cgoacegogyg
tecaccgagtt
accacetggqg
cgotgaccge

gggccaagoa

ggoocgetgoeg
cagegtoggto
ggtagcgyty
ggtgocgacy
cgtcatcaac
gggctacgac
agtcgacgge
cchgcaagge
catgegattc
caagotgacc
cggecaccgty
cgocatggaa
catcggcaaa
atcgggogac
ggtettecoge
ctogategto
ceatetgaty
cgacctogaa
cgacggetit
tgectactge
gtggeotegaa
catcctecage
cggocagaay
gatogaccag
coggotoanc
cgagggeaac

cgooacoggy

gqoatctgeta

JUogeooTge
googeactgy

ctgegeggeg

aagoccaceg
aaggacggga
gegoagtteg
actgaagact
catteggtge
taccocogecy
ttgatcactt
ttcotgegea
gaactgagca
gacaagaacqg
gcecgataccg
gtgctgacce
goecggtgoge
cgecacatoeg
caacgggreg
aagctcaacy
cggttotoge
tgegotgage
gtgctggeea
cltgaatcogt

ctgtacotge

r catotggagy

gaccacggaa

15780
agguacccce
CogUeaaaac
cogeegegyce
tocgggaggt
agogygacecyg
cggtgaagaa
aggtoanges
agoegttoeoct
tcacggecta
ttgoeggegt
cgoggetgat
agtttcaagg
tgacctocac
ceatocacga
tcccatatet
ctcgegteat
acccgetgey
acggoctgac
agtacaagas
gegtggagta
agaccaagea
fogeogagge
tggaaggege
acggectega
acategbegg
cgcaggagea
agatgttegy

ocogtogaceo

geategacay

caageeggcoe
tgocgtteoo
cgtegtcaayg
coccggocaay
cggcgygeaay
attooogasac
ggogoacace
ggtggtggee
cgaagacata
gacgatttcg
goooggeoag
cgoccagegag
ctacgaccac
gttgectgete
geeggtgege
gaacttgatc
gtiggacaaa
gotgtgggat
actgcgcgac
cgoceocatate
cgtcaaacce
ctttgaaacy
cgaaagegtyg
cgaggtggtc
caageegtac
acqggchecggt
cgacaacygac
ggtgetggag

cgacggooaa

gacaccgcyy
cegocageey
aacatgtoog
ctactngatoyg
atctogttea
atgaaccggo
aatchoggoo
ggcatcaagoc
gtacgccggg
cltgaccaatc
ggcgecatca
gaacgeatcy
cgeatcatec
tcggatgget
tggagcaccyg
geggoctaco
geteggttceo
ctecgatogygy
gtgctggget
ctocgacceceg
actgtggeoe
ttaocracaga
atceogatga
atcggoatge
tcgecagatct
gacgtcaagh
atteaggtgt
ggattggtge

cgggegttot

£60

780

840G

e0

860

1020

1080

1140

1200

1268

1320

1380

1440

1500

1560

1620

1680



cggtggtgee
agacgotgaa
tcaacaacca
cegacgtege
cgtghgtoctyg
tecatcgacat

ccaacoccta

accagggcca
agcagagoga
acaagtcget
cgecagoogog
tcgactggge
tgegettgte
tcgaccgoca
gcagcocgac
tcggettega
agttcggcga
aggecaagtyg
agggaccoga
cgargaceat
coctggacgg
aggecegeogh
aacccacclka
gtggcaaget

cgatogtgoeg

getgatgtig
cchggocgaat
gatcggette
aaagatygatc
ggtggegegy
getgtgetac
catgtacgac
cggacgtgge
gotggaacgy
gtcggtogag
qatggocegy
agtccaaccoy
cttiggegag
ggggcaggac
cactgyogag
cggcggaaayg
gtacggetac
cttogteaac
gggccaattyg
ccacacttct
cgegatgocy
catcecaacge
cagogaaatc
tgaggacggce
ghattacgag
gottgaacag
gaacgtcaay

attcecgggotc

gogeegggey

catggogatg
chgooggget
ACCHECCYOPC
ggggeacceqga
ttagoggtag
cyccycoygey
gteocgtoegaca
gacatctcga
gtgttcaacyg
tocegaccaga
atcggogatg
gtgctggaga
ctgetggege
agcogecgeg
gagttcacac
ttoctggtet
actgtgyggea
ggcgeacagt
toccaacgteg
gaeceggateg
tegacteoegt
cogetgatceyg
aaggacittca

atcggagace

gagtiobtict
gaactaccog

atgtcagoee

T6/80

cogogttoge
accgcgtogy
cogagtatte
totttecacgt
acttccgaca
ggoacaacga
ceaagogegy
rgaaggagyc
aagtgegega
tgattoooge
cgttectege
agegecggga
tgggeotoget
geacottetc
cactgcaget
acgactegeo
atcoggacge
cgatcatcga
tgotgetgtt
aacgcttott
cgaactactt
tgttcacgeso
cogagatcaa
goaacaaggh

geaagyecaa

cogcaccatna

caggtcococage ¢

caacggegac
acggttcaag
gggtgacgac
ggcocgeaaa
cgaggacyog
gotggagaayg
ggggctggeco
cttgecgaac
gatggcctat
ggtggcecgaa
cecageqyeat
gctggegacc
actgtcggag
cgtggtgete
cgagttcatc
accgoacygy
goagttotgg
ccacchtgeta
caagteogatyg
gttcecgetca
cagcocggate
ggacaaccge
togactgogt
ggaaccgyoc
Ltgacaagtty

ctegtoegaag

gtggtoegoog

agetacaceg
ctgagegact
cacgghtgtge
actgegetgy
ggcttcacoy

gaaggcaaga

_ggcaaqctgq

tegottetoa
aactccgacg
tacgecgacy
Lggaaggege
agcteocggty
cacgaggggo
goggaaggtt
cgcoggeatyg
ttgecgtcaca
grycuggagq
ctgorgacca
aatgacctoeg
gaascgocbogyg

aaccaggygh

[iag

[§

grogdgatea

gtgracgeeyg

2580

2640

2700

2760

2820

2880

2940

3000

3060

3180C

3240

3300

3360

342

3600

3660

3780



tegaacagea
atgaagtiat
aaatacttta
trcettgaga
gaaccttetyg
agaattattg
tatactgatg
ttaattatag
gaattaaaga
geagltactiyg
gtagatgcct
gatatgtita
aaaggaaatyg
ggtatagett
ggaaattatc
acttattatyg
atactaaasat
ttgtcaagaa
gattcagtaa
gaagacatag
azataaaacy
tgaacgetot
<Z10> 88
<211> 5097
<212> DNA
<213>

<220>
<223

ggagatactc
taaaattggc
aggttggaaa
aalttcaatyga
atgaaatgat
ctgtagggqgy
attcattgga
ttcecaactac
gaagacatac
taccagaatt
taatacatge
gtgtaaaagc
attacagagt
Ltggaaatge
atgtgecetca
agaszaaatcce
gtgatgaaaqg
aaccattaag
tagaaggaca
taaacacata
aaaggoetcag

cotgagtagg

polynuciectide

<400> 83

tetgtatcag gotgaaaate tictet

gacgaggeygt
acctgatgtt
aggtgasctt
tggtgeagat
azacaabata
aggatctgta
tttgtttgag
atgtggaaca
tasaaaagyga
tatazaagga
aacagaaget
tatggagtta
tgaaataatt
aggagtggga
tggagaagca
aaatggraag
tgaagehtat
agaatatgga
gocagagactg
taaaaagtta
tegaaagact

acaaatecge

aArtificial Sequence

4

atc

¢

77/80
teggotaate
tataaatttg

T tacta

o
rt

<

i

ctgtatttc

9]

attaaggata
atagatataqg
ggaaaagtac
ggttcagaag
attgettcay
cttccatata
tatgtatote
attttaaatyg
gaggattityg
geggtteacy
aattatctgt
attaaagatg
gacagtttat
atgaaagagqg
ttggtaaaca
tattaatcta
gggeccttteg

cgcectagac

tagcaagagy
atactgraga
atgaattttt

gagaaata

fuh
[

rt
'ns

ggagataa
ccaaaatcct
ctcttgtaaa
ttacaaatgt
acgaattata
agttttitigt
caaatgcaaa
gatacatgea
ttataggcag
cactebcata
tttttacaga
taaataaact
cacaactitt
aagaaatlga
attatgaacce
gaaagcttoo
ttttatctgt

cta

Description of Arftificial Sequence: Synthetic

agaagtcgac
ggagtttatqg
atataaacct
tggacteoggt
acaatataat
cagtcttaag
aaacaaagaa
atcagttges
tgocaacttat
aaccagceteo
tecttatact
aatggltagag
caattatgca
tocaatagge
aatatttaaa
attagcagge
agataaatta
aactitttgcet
tttbrcaaga
tagaggcatc

tgtttgtegg

cgeccaaaaca gobteggogth taasgatgeye

gotcaaggac gtaagocgte gactctogeoo gtyctggoye aggacacgge taccactect

3840
3900

3960

4320

4380

4440

4500

4560

4620

4680

4740

4800

4920

4980

5040

n
2
a2
tad



ttetotgtty
tttttaatea
cacegtoogyg
tectetgtatyg
agttatatee
ggctategtco
cggcagggat
tttcacatgy
Ltcaaaccygy
gtggcttatc
ggetttgata
cbttccacaty
ggaagagtga
aacccagtag
acagtteeeyg
taataaatac
gCgggagdgy
caagtegeta
aatgtteggc
tttectgeaa
gtaacgactc
cgogogecay
acatatocat
cataaaagtc
ctggogacca
cggeatteat
ceggacatic
tocaticacy

togooccgac

atattcotget
artarrtttro
atggcattat
gtgaaaatat
ctgatgatia
aaccgttate
ttgagcagge
caacaggtga
graaaccaga
aggttettet
atotggttygg
acattatcgg
cgeggateoe
ccagagtget
ttettotage
ttccacgoat
aatactacgg
agattggtta
atcactgtte
aacatattta
agetteogtgt
cgtcatgcag
coagoogata
atgcoogtta
cattceogggt
teectgogyg
ccacatatag

caacgaacty

Lgeceattgag
tgaagatgac
ctatactaca
cgtattggeg
cactgcacaa
cttotggeta
ctggegtgat
tgatcactac
Ltttgatgtt
ggcgaayggyg
cgtcgggeat
gegggaaget
ttgecocgctyg
ccatgttgeca
tgeggataga
gatgtatcega
tagocgtoeta
teaatataca
trtcagogoeo
ttgotgattya
accgggogtt
cctgeecato
acaatacgec
tcaagttcag
attacgecac
gaaaacatca
cttbtcaccoy

cogogataaa

= catgtgtcgg

78/80

caaacogoca
gotgooegey
atggygotge
aactgtygtyg
tatgaatcaa
ceggaaagty
gotggacgayg
acegatotoyg
ctgatatgty
gtacgaatco
ctgtttttac
geattgeata
ttgatcegtt
gCacagocac
ttegactact
tagatatect
aattectegtyg
geocgeattee
actgcaacty
tgcggggaga
ghtagaagttt
ctihcacgltit
gaccatoott
taaaatgocoa
tttgaaagey
gatantgetyg
catcagcgtyg
»Caqqatctg

cttcacgeoa

cggatgacce
cacagecattt
cgttggeaac
atctggetga
caagtttact
gtaacgatey
cgcaggatgt
cgcecgetgac
ttattgaagy
gticcacctyg
teocgtgggag
catcaccget
tagggogagoe
tgggtaatac
agtgocgage
aatcteaact
gacagattga
geecattgetce
tgagggcatt
cygctaaaaay
guattgltgea
attteggiaa
atcgocaagy
ggccagtacy
cocogtgttg

cactttagga

t
jaid

ctggaatagt

ctgot

[

C

0
E—l-
9]
ot
o

r

gctgee

A

¢!

agogtiaces
gotogeggeg
agggtatcogt
ggtgaaacaas
caatgeocac
cgeageettt
cgocgtaatyg
cacaattcag
tegtgaagqgy
atattatgtt
gcataaageq
tccoegtegt
gtgtcacget
cgCCcacaaaa
tgtastcocogt
gecttgegegt
tgctgotggc
tetgataget
gygcgatteee

ctttgtggto

o
[

aazsaghtay

gl

ctgtatecct

¥

ctgaaasagt
cgatcgaagyg
cechggatett

tocgoggaagt

540

600

660

720

780

8B40

500

560

192¢

1080

1140

1200

126G

1320

1380

1440

1500

1740

1800

1880



goatgattcoo
gactggtage
agacgtgtcc
gacacocytc
gogatcatatc
gatgatgttg
tcatecacee
catgaagttt
teetgottaa
actttcataa
aatatgeatyg
taactcagat

tegtagato
gctaacgttg
ggggatgatc
acgtatctga
caaggggaac
acagactitgce
goegagoctt
tttgtcaget
ttgtgtttge
cgacttatca
sagatocgooa
caagttcace
gogticogityg
gaaatgogac

ggggcaatga

rttotggltygga
cagacattgt
ggtgtagata
tttgtoatta
gtecgetggrtg
dlLaaaacgcy
ggraggaggae
tgetagggcey
gcaaatttgy
atgcgatgas
ttttagtaaa
gaatttaagqg
tettgecaga
cggtgggaat
cttittggtygce
agcaagatga
gttcatttac
cetgotggey
cgegtaceag
tecgatcoctaa
ggcaggoget
gtggaaaaac
tgqotgttggat
atttitgctgg
cogggttact
gaattatocga
cagcogetgeo

tetctasata

»atbtcagaaat

gtgaggatca
acttagegaa

agLgagagga

ot

cgtoctocty

catgtcocceo

w3

Tgataacgat
goegaggtgaa
ttttgegeey
tgaattghtta
tatcacaaat
toeatgacga
gaaaaaaatg
atCcagacgyqg
cgccagatta
gttaatgcaa
atggcaccgyg
gtttatggtc
acatggcegaa
cgeatttact
tattegtgaa
acaactygcy
acagaacgat
gactaaaggl
aatgtctgtyg
cacaggtety
tetcgetcan
atghogacas
ggacgtgaat

gogtactate

78/80

caccetghtt
ttgcategtce
caccattgto
gogotagegoe
agtgcattgy
cgttazacca
aatggggata
catgcaatog
acgttaactt
gttaacgtta
ttttgegaaa
tcagccaaag
cgectactge
ggeggaacaa
agaacgctge
acatccacgy
cgococagtg
tggttacate
gcgatgacgg
gatctatggce
gatgtoglca
caggatatat
gqeagaagyyy

aattgtgteg

0

teoctetacgy
cotigegyay
gaactggaat
tttttascya

gtittgeate

ctogaaatga
attacctgea
atcgacagoa
aataggetca
ceceoocagtgt
gatcaggecoeg
gaaagtgtta
agattgoegtc
ttataaasaat
actatgacgt
aagagyttta
tatggghttt
ctighcotgy
gtgggtttiat
taactgaggy
tgettgtega
cegatettt
tetgttecaat
cgatccggea
aagacgagea
agctcteogga
gogocotggo
tggtggtotg
atageacggsg
gattatctac
cgctitgcagt
agtgagaagt
caggceaggta

cagttactaa

ataccatcoc

togetocateg
tttggategt

conoggtgot

aaagtccctt
tttgtgatcy
tcactatgoy
aggggatgcy
cggogegeea
aggtcegggty
agtcgatate
tctgaacgat
Lttagagacy
tgoghtgtet
tgoeggaggt
titgectceecac
agaagaatgy
aaaagagtat
ttatcgagga
gocyggagac
agatgagaga
aacggegaaa

aaacggcgaa

3

Lt

U

goac

t

&
il

ttrototivt

0

1880

2040

2100

2160

2280

2340

2400

24690

2640

2700

2760

2820

2880

2540

3000

3060

3120

318¢C

32490



ttatiteety
tgacagggac
tgatgthcta
tgagtiteat
aaaygcaattt
cgggatgegdy
atggaacage
tattttttag
ttatgatgat
gaggggtaaa
tecatatttat
tcttttatte
actcattcca
gggtagggcc
celbgequget
aggttocact
tgtegtcegac
tttcaacgee
tttcgagtat
agcaaatagt
gttgtegata
ctaataateg
teagatgoge
atcacggtco

tatttcgtaa

gtegetgtgg
ggaattaggt
cggeatogtt
cotyggtotty
ttetgtaggt
tcoygcttgat
gogegectgg
tatcagtecoc
caacatgegt
aaaagaggat
tgtggggacy
aggtttatte
ggtggtachtc
aaaaaatgca
gttegttaac
ttgtoteata
gatctttcty
gactgggata
tgtetgeooty
tatggaaacg
getetatate
cotaatcoaa
gogttcgotga
tgogaattca

ceegaagatyg

cggtegttat
acactitatt
caggataaao
acoggacagt
ctaattctagg
agotteacog
ggatcttitg
catatcaact
titaragata
tttatogeag
tggtetttet
gaatcacacg
gaagogetgt
ttacttateg
ceotggatta
tcegtottcea
attggttttc
ctetttygace
atgttgectat
cotgtacett
cobcaacogy
acgecteatt
rticcaggac
Cecaaggaatyg

agttttgaga

80/80

acgetatttg
cgubcaacoa
teggtaotogaa
thtatgattta
gggcgetatt
aaaaaatggc
getatgetat
tctggttggt
aggatcacca
ttttcaagga
ataacatttt
atgtaggaac
greaktggoegat
gagttgtgat
tthcattagt
aatacagcgt
aaattgccag
acgeagygcta
ttggeatitt
cageaatata
aaaataataa
catgttatag
attgtegtea
cattgoggac

rattaaggea

grttaccage
gaaaccgcete

cgtttatgasa

goegaaatttt
tggegegtto
ctecgetattt
gtogegtagoey
tcgaaacttc
tgatcaacaa
gegectgtat
tattectitc
tatyggegtty
gaagttgtta
ggcazacttt
ttagettggg
ccagacagtt
chtctigagt
gacgtaaact
Ltagtaagatyg
tacagtaogeth
tteagtgaco
tgaagtatcyg

ggtgactttc

catctagyygt

attctattt

o

gggtatctgg
cattrcgaat
tttgecoygea
ggegetgtat
geagatyegy
tgagttttecy
cttttteoctyg
ggttatctea
tttgtgaatce
cgtatcettt
catgecaltltyg
gataagogoo
attgtgctge
ttettegoaa

AAHARACGCY

actcaca

3660

3720

3780

4320

4380

£440

4500



