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1
1170
DNA

Enhydrobacter aerosaccus SK60

1

cctftggcgg
gtttegggcaa
caccgttlat
atteecgeca
caccaccecc
ftctcacata
atcccagatt
attttattes
getaccttag

atcaactcec

ctttatteat
ttttcecatt
getcacatcg
ccttagetat
atgtcgatea
tcgegtegat
taaaagctea
ccaatattag
tacttecage
tttegccatat

ttctggceat

cctcaatctt ttgaaaacgc geccatcaat

tetaccttat
ctttatgect
tacttaccaa
tcaagectce
tatctatcaa
gcicaaaaac
tecctetgtta
ctteccagce
getactgcst
gtttegtace

tttcacttee

tggatccety

tacttgtega

tggaategst

gegeatecga

gtattteact

gacccctact

tacccaasceg

gtgecgcaag

ttetttegtt

ttggtettaa

cgtecttata

geceaagsect

cgtttgtett
cacatagcat
taagtattac
ttgtcaaatg
ggtetgcags
ctgccaagce
gccattatea
ataaatatta
geatggtese
gecatcattt
ccgataccaa

atcataacta
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ccaccacttt ttccaatacg
caaatggatt atttategct
agacgtcacc attcagcatg
tgcgactttt tcagggaatt
tgaacaacaa gccttcaaac
tgagatgaaa aaaaatgasgt
ccagtttagt gecattgage
taatcattta aaagstaasc
Q10> 2

Q11> 1179
<212> DNA

actatcegcaa

tgtcaaaaat

cataaacaga

taaccagcga

aaacgattec

ttecccasce

ataaacttcg

atgttteatt

<213> Moraxella catarrhalis RH4

<400> 2
atgagtatte agcgtaattc

attgtectat tatccacctt
catgetetee gcategecet
tctatcactg ctggctacca
gtcaaatata ttttattact
tegttcaggegc atcectcaca
tctegteste sttittestt
caatatgatt acaaaaatat
aagtattatg gttttteest
atcacageggg atatectgss
catcatttta ccttttttat
gatgagaata ccgcacggsa

cataattatc atcactattt

tgaagegttt
gtttcttece
ttegetgect
tcetttetee
tegtgceact
ccatcgccat
tagccacatg
ccecgaccta
aattgccact
tacattttta
caactcectsg
caatggccta

tcaatatgac

2/17
tggggtaaaa
cegtttgact
aatggcattc
tttccaagts
agaatggcaa
tattcatgaa

caatcatgcg

gagcaagcac
attactatcg
titectattt
tcacataaat
ttegceette
gttgatgatg

ggctesatse

‘aaaaaagata

aatgtigtta

gttecagetc
tgccatatet
ctteccatce

taccgtaatg

tegtgecaat atgatcctag
tgggatttaa aacgtgtcce
aaacgtgcte agaaaaaast
ataaaagatc gtttaaacag
gcgttaaaaa cgcaagecat
gtceatgata agctaaaaga

cagcaaattg aaaatttest

ccatcaactg ggtacctace
teccttegta tctatggace
taatgecttg gacgestcte
cctatgaage ccatcctett
aaagctcagt atttgactesg
aatatgacga cccgtattct
tacgcaaata cccaagcgst
agctacttge cctacaacac
ttctagcgat gattesctae
ttctacectt ggtattgace
ttegtacaceg cccttatace
tgactteees tgaaggttat

gcgtcaaatg gtggcaatat

780
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gacccaacca aatggatcat
cgtatcgatg atttgaccat
gaacgcatcg taacageesg
cgtatcagtg ccgagtatga
gccaaagcga ttgagctaaa
aagctcaaag cacagcttec
gaacaggcat atctacaéct
210> 3

Q11> 173
<212> DNA

cegtetgctt

caaacatgca

cgaaccaagt

tgaatttacce

gcgtgcagaa

ccaaattgaa

caaaggtaaa

Q213> Acinetobacter sp. DR1

<400> 3
atgacttccg ccccactcaa

ttaccaattc ttgccgcaat
agcgcatgge taagettatt
tatcaccgcc tgtgggctca
atgatcegte gaacttttec
actcaccaca gacatgttea
tggtatgccc atategette
aatgcacctg acttectcaa
ctcgtagtte cagttcatat
tegegteteg tcctcatage
tttattaact cactttgtca
cetgataatt tctggttagc

atcttccaat acgattatcg

agccccaatt

cataatcceg

trttctttta

ccgagettat

cgtacaaaat

tcatgtcegat

gatgatccsgt

tgataaattg

tggaatttta

tggtctctta

tatgtttest

tatcgccact

taategtete

3/3‘7

gccaaagtag
gagctgacca
ttagatgagc
aaaacegtteg
ttagcteacc
actaaaatct

gceatetega

aactgeacce
atttacacet
getctaagta
gaagcetcst
agtattttst
gaagatccat
gatcattcac
gttategttce
getttaatts
cgattaatca
aaacetcectt
tggggcgage

aaategtesc

getteeccae

tgcagtttaa

gtttgeccec

aagaatgeca

gattaaatga

tagagcaaag

ctagcattac

attattatga

gtatgggeat

taccgcttaa

tctesecatc

attcaattga

catctgagcc

agcataaata

gtteegcaac

ttagccatca

atacagacga

gttaccacaa

aatatgacce

taatttaaag

aCgcgcccaa

ctttaaagag

taccctaaag

agcagatgaa

taagegtatt

cttaattget

ttttagteta

tactectest

aattctttta

teggtcaccat

gegtgetttt

agactttaaa

ctatgcttta

tggcgattta

agtgactttc

aaactcggca

ctatcaccat

aacaaaatgg

840
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ttgatttgst
aatattaaaa
tatggtcatg
gaagcattta
aaaaaagcag
cagttectte
gttaaaaaga
Q10> 4

211> 1533
<212> DNA

cttgttctaa

aagcagaact

atgtaaatgc

cccatacttt

caatgectga

aacaccgttt

ataccaacgt

acttegttta
ggcgatgaag
teacattast
aaatgatteg
aaagattcat
aagtcatcac

ggtgtcagac

A

gctaaaaatt
tttaaatatg
caaatgaaac
gcaaaactta
agaatggate
cetgaatect

taa

<213> Saccharomyces cerevisiae YGLO55W

<400> 4
atgccaactt

gcecageagtg
ttgaataaga
atgatttece
ctagaaaage
ccatgeactt
getatgccaa
gttttecttt
catagattat
atcttcastt
caccategtt
tcccacateg
accgatatega

ttgttaacce

ctggaactac tattgaattg attgacgacc

gcattgtcea

aagcaccaag

tggaattcga

acaaccaaga

tgaataactg

tgattegtte

tctccetttt

getctcacag

gtgcttecat

acactgatac

gatggatgct

ctgatgatteg

ctttcgtcat

cgaagtcgac
aattgtcaac
caagaageega
aaaagaagaa
gcaccaacat
gtactttgct
ctactacgct
atcttactcec
tgaagggtcee
cttgagagat
tttgaagcca
gaccattaga

tccaactctt

ttaacggaag

getttteatt

daacgaaaaga

gctaaaacta

ttgaactget

ctcictegta

gtcgeteste

gctcactease

gctaaatget

ccttateace

aatccaaaat

ttccaacaca

atctgtestt

tacgtcgtat tccaagcttt
cceagcaaga tcttectate
aacgtattec acaagaatac
aagaacaaga gttacaagcg
acaagcttaa agttgatttt

tagaaacact tatgcgtast

aatttccaaa ggatgactct
ctaatatttt gectactest
ctttaatgge ctccaageaa
agtccaattt geatcgtctg
aaattcacat ctccgaacaa
tgaacatggt tcttatttgt
aagtgcctit gcatttaaac
tttctattac teccegttac
cattgagatt attctacgct
ggggecactc tcacagaatt
ctcstagagg tctatggtac
acaagectag agcteatatt
gacactacat cttgtteate

actttttcaa cgactatatg

840
900
960
1020
1080
1140

1n73

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

840

PCT/JP2013/0653086




getegtttea
attaactect
gacaactgea
ttcccaacte
atctatttga
attgaagaag
aactgggste
tctaaggaaa
atctctgaac
aaggctttca
atgagagtes
ggtgaaatct
Q10> 5
Q11> 2157
<212> DNA
Q13

<400> 5

tctatgcces
tegctcatta
ttactgccat
attacagaaa
cttctttast
ccttgattca
cagtttteac
acaagegttt
atccagetesg
gtegtegtat
ctgttatcaa

acgaaactge

ttttattcat
catcegtace
tgttactttc
cectattaag
teggtctagea
acaagaacaa
tgatttacca
gettatcatt
tgaaacttta
ctaccgtcac
ggaaagtaag

taagttcttt

5/{;17

gtetttgtea
caaccattcg
getgaaggtt
tggtaccaat
tacgacttea
aagaagatca
atgtgggaca
tctgetatte
attaaaacte
tcaaatgcce
aactctecta

taa

Enhydrobacter aerosaccus SK60

atgatttatc aaggaaatag catctceeta tcgctactce

aactacgata

ggcgaageag

ggaaaaaaag

ccagaagscg

gacctgecett

atgacgttesg

gttaaattge

atcaaactea

tcacggcatt

ttttcatcec

agattgcttc

tcccaaaagt

tetetgatta

gtatcttcce

gagcgttaat
agaacaatct
tegtecgeac
tteggtactt
teccgcaatc
ccgtgtecatg

agectttegt

aaatttgacc

tcagacgtta

atcactgaat

gacatcaaca

aategtecat

agtgacaaag

ggttcagtsac

ttcaacaagc

atgacagaag

accataactt

acgacccaac

agaaattctc

ataaaaagaa

aacaaacctt

ttcacgacsat

cattaggtaa

ctcaaaatst

ttagaatgec

aagacggtat

aaaccaccat

aaggtctcat

ttgttegtaa

aaacattcaa

ccatggeceg

cgagcatceg

gttteccace

taccttttac

aacccctegt

ccaccacgaa

taaggttatc

tcaaaatgcet -

gectaagatt
cttggctaag
atctgettat
ggacgctacc
cttegctgat

tagtaagaga

tgctaaatta
caaagaattt
cgttactica
cttcaaaaaa
ccgttttgaa
tegtacagag
tttgcccgaa

tatcatcest

900

960

1020

1080

1140
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atcgataacg
aaagtcggta
ttagtcaaaa
aatccagtca
ctgttctcaa
gaaagacacg
aaagcagcaa
g{tcgcaaac
ttgeecgcag
atcatcatga
cacctatcaa
agcegtatec
gegettetts
aaagacaact
gtactagasc
ccactgstte
gegttagcag
gtaaaccecg
gattttgttc
ttgatesace
ttcccagace
cecttaggte
ccagttaaaa

aaacagttte

ctttagaaat
tegtgeatac
aatgtatcec
aattaaacec
aagccaatcee
tgaacctacc
aaaccccaca
tcgctaaaac
gtatcatgeg
aagacatcaa
gtegtateec
gtcctacect
aaaatccaaa
gtattctagc
gcccagaaaa
aagtaattce
aaaaaatgee
tattattcce
aaattgacaa
ttateestat
gtatgaaacc
aaaaaaateg
ctecceatce

aagaccaaga

catcgcaact
gettgttgce
aggcgatcta
cctagaacaa
agcgcagtac
acgtgacaaa
agcagaaagc
tcacagcsce
tggceetate
ggcagagcaa
acgcggtaaa
caactacegst
agttaaacac
atctaacact
cttcetesec
tegtgaaaaa
taaagtgcce
ttacttcest
agtcatggaa
teacacagsc
agactacaaa
cettestttc
acaaaccstt

aatcatcgat

e
ggcgagsecac
gctgaccagt
gattggaaag
accatggcat
ccagegccaa
gctttagaaa
ctagtcegtc
aaagcgcatsg
gcttaccaag
cttgacttag
gtaaccccag
gattttests
gceggtattaa
tcgaccatct
atgcacttct
tcaagcgaag
gtggtegtaa
gectttgact
aaatttesct
gttcatgese
gtgagcestc
tacaaataceg
gaattattaa

cgtcteatea

aaaaaccagc

tagaagcttc

cacgccatga

ttaactcage

aaatcgectt

ttegaatctec

tattcttaaa

atattaaaza

ctegcctcaaa

gtatgagcea

cacaaatggg

agactgacat

aagaagttga

ctatcaccta

ttaatccagt

aagcggtagce

atgactgccc

tattgatcaa

geccaatgee

cagaagtcat

agatattgtt

aaacggataa

aaccatttat

ttegcattateg

cgctgcattg
agcgattgat
cgaaaaaatc
caaaggtgta
agagtctate
agetttteca
cgaccaagcc
agctgetgta
aggcttacce
ggccagcaaa
cgaaacttta
cgtgattgaa
agggctagtt
cttagctteg
ccatcgtate
gactacgeta
aggcttctta
acaaggcgct
tcctacttac
ggcggaagsec
tgaagccaat
aaaaggtaag
cgatgcacca

taatgaaacg

540

600
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gttcgectett tagaagataa catcgtatce
atggegtattg gecttcccegce attecgtast
ctacaaaatt acctagccct ttgcgacaaa
ccacaaatga ttcegtgatat ggcggcaaat
Q10> 6

211> 2154

<212> DNA

<213> Moraxella catarrhalis RH4

<400> 6
atgatttatc aaggaaaaaa tattcaggtc

tagtttcatt ttaatgccac tgatgaaasc
gaatatcaag aagcggtaac agtacttgaa
acttcaggta aatcegtgtt tattectest
agtcectcta aagatgaaat tgaggcatgg
tttgageatt tgcccttcec aaaagtggce
tgtgagates ctttegtatg ceattaccet
cctgaaacta agcttgetat ttttccagst
attggcattg ataacgcect tgaggecatt
gcacttaaat tgggatteet tsatgceetsg
getgatttege tcaaaaaatg cttattagec
aaacaagtac cagttaagct caatcagctg
getgtcattt tteccaaage caatccaaaa
accatcgaaa aacacgccaa tttaaaccet
tttacaaaag ctgcaacaac cccacaagcg
caaacagtta aaaaacttgc caaaaagcac

getgtactte gtecaggtat catgegtege

Y/CLV

acccctgcag
gecccatate
tacgcaagct

ggtaaaactt

gattttttte
gttaataaat
aaccgtgatg
gcggatatta
cttttggata
gcgattaatg
gtegceseta
tttegtegtt
gcgacaggta
gteectgatg
aagtttgatt
gagcaggcaa
cattatcctg
gatgatgcea
geegeetteg
agtcaaaatg

ggtatcgctt

aagcagacat
gttacatcga
taggtaaagc

tttacccaca

accaaacaca
tteatcgcaa
atattcaage
ctgagtttac
tcaatcatat
gtgcagcett
tttcteccca
cagtgcatct
aggcttatce
agctecttea
gecagecgaa
tegcatttaa
cggtggcgat
ttegcccttga
tcgecttatt
cacaaaccat

atcaggcagc

ggcgatgatt
ccaaatcegt
ctatgaagcs

agcgtaa

aggtatcetg
aaccactcaa
cttaattgte
cgaatatttt
ttttaatcac
aggcegteec
aattgattts
gecacgcecte
acctgatgaa
gcaggcageg
gcgicaagaa
ttcggctaag
teccctteag
agccaaaget
tttaaatgac
caagcaagca

ggtcaaggsec

1980

2040

2100

2157
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ttgccaatta

ggtaaactst

accttaagcc

attgaggceg

ttggtaaaac

gegaatgcce

cecatgccat

acggttgcat

tttttestea

getgeegatt

gegtatettt

gagggtttce

catgagcgtt

ggcaaaccta

ggcgatcaga

gaaaccgtac

atgattateg

atcegtgtce

gaagcacctg

210>
Q115
22
AR

<400>

7
2154
DNA

ttatgaaaga

tatcaaaaga

acattcgccc

tcgtteaaaa

aagagaccat

taaaacgcce

tagtteagst

tggcacaaaa

atcgtgtett

ttgttagtat

tggatgttet

ctgatcgtat

tgggtcaaaa

aaaaaattgc

ctttteataa

getgectteea

gegtaggttt

caaactatgt

ccaaattece

cattcaagcc

gettttgcet

aaccttaaac

tcctacaatc

ttteecctca

cgaaaacttt

gattceteec

aatgggcaaa

atttccttat

tgataagacc

gegtatggat

gaagccagat

aaatgetgtt

cegatagtacc

gcaagaaatt

agataatatc

cccaccattt

tgcattgtec

tgatatggct

Acinetobacter sp. DRI

7

BAV

aagcagttag
ggtaaatcaa
tatggceatt
aaagaagceeg
aatacctcaa
gtggetatec
gagaagacca
actccaattg
tttegtacst
ategaaaaat
acagecgtec
tataaaggte
getttttate
acttatgagc
atcgaccgca
gtcecaagcee
cgtgecgece
gataagtacg

caaaatgecg

atgatccacg ctggcaatge cattaccetc caaatgcttt

accttgecat
cgccagcetaa
ttegtgaast
tattgtctea
cgatttctat
acttttttaa
gcgatatcec
tcgtcaatga
tcgatttect
tteecteecc
atgcteccaa
caacgcaget
aatatgaaac
tettaaactt
teatgattac
ctactgaagc
ctteccgata
catatttags

agacttttta

cggacggaat

gaatgaagct
gatgectcaa
teatattgets
getegagegc
cactcgcttg
cccagtacat
cattgcaaca
ctecccagea
getcaaagaa
gatgegstect
getgatgeca
gatgtttgag
teataagest
ggttcaaact
attttecaat
teatatgece
tatcgaccaa
taaggcatat

ctaa

tgcagaattc

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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cgctttgact
caagctgcta
gecaaatcaa
gecgaaaaag
gatttagaaa
atgtgtttag
attaaacttg
atcgacaacg
aaagatgste
ttagttaagc
gatgctgtaa
gtacttecta
caagcagets
aaagctecga
gttaagaaaa
cttggcects
attatcatga
ttgttaacta
gcacgtatec
geggttacag
cgtgaaaaca
gctttacaac
ccecttatag

gttcttecte

tacaaggtga
ttectacest
catttattst
cgattgttea
ttccaaaagt
tgtgtgacta
gtatttaccc
cggttegaate
ctetagatec
aagcaatttc
aattgaaccc
aagcaaatcc
taagccttec
ttactccaca
ctgctaaaaa
gtatcatege
aagatattgs
aacaagttga
gtcctacttt
aaaatccaaa
ceattattac
gtcctgaaaa
aagtcattcg

aaaaaatgsg

gtcegtcaat
aaaagcaaat
tggegcagac
ctegcttatg
tgttectatt
tcgtataate
aggttttesc
gatggceatg
ggttgtasct
tggteattte
acttgaacaa
tectcaatac
gegtgacgaa
agctggteca
acatgaaaaa
tggtegtatt
taacccacaa
acgtaagaaa
aagctacgat
agttaaagaa
gtctaacacg
ctttgtagst
tggtgaaaag

taaaacacca

Q/J‘7

aaatttaacc
aatgatatta
attaccgaat
cctgttcacs
aacggtatee
tcagaagcte
ggtagegtac
gctectecta
getgataaat
aactgeaaag
atgatggcat
cctgctecaa
gcattaaaag
ttgattgett
getectcace
gettaccaag
cttgcactag
atgaaacctg
gagtttaaag
atcgttetts
tctacaattt
atgcacttct
acttctgaag

atcgttgtaa

gtgcaacaat

aaggcttagt

ttegtgaaaa

aaatcttcaa

cgttasegcsg

cgcaagtees

gtttaagcce

aaaaaccagc

tacttgaagc

Cgaaacgcca

tcaacacagc

aattattact

ctgaagctga

tattcctcaa

ctgtaaacca

cggcaagcaa

gtatgtcaga

cgcaaatgeg

aagtcgacat

cagacactga

caattacacg

tcaacccast

aagcgattgc

acgactscce

teaagattic
tgttacgtcs
cttcectcaa
tagctttgaa
cggtttteaa
cttaccagaa
tcttattgat
tgctgcacta
tgcaactgac
agaaaaactt
aaaaggtect
tgattcatta
aggtittgca
tgaccaagtt
agcagcteta
aggcactcca
agcgaacagc
tgaaaccctt
cetgatcgaa
aaagcatatt
tttagcgaaa
tcacatgatg
aactabtgtt

agggticttg
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gttaaccgtg tattgttccc

gacttccagc aagttgacaa

ctcatcgacg ttgttegtat

ttcccagacc gcatgaagee

cetcttegtc aaaagaatga

aaagcaaaaa ctgttgatce

aaacgcgagt ttgataacca

acagttcett gcttagaaga

attateegte tagetttccc

getgttecte aatatgttec

gcgecacaaa tgttecetea

210> 8
11> 2190
<212> DNA

1%/;E7

ttactttest geattteacc
tetaatgtct aagttteect
ceacactest gtacacegte
agactacaaa ggttcaatcc
cgttggtttc tacaaatacg
aacagcgtat gaaatcattg
agaaatcatt gaccscatga
caacatcgtt gcaactgcte
tccattccet gatggtccat
getttgcgac aaatatgcac

catggctect aacaacaaaa

213> Escherichia coli K12 MG1655

<400> 8

atgctttaca aaggcgacac
gtatttgate ccccaggtte
gaggccatcg gcetecteea
aaagcagect ttatcgtces
gaagaacagt taagtcagtg
cteccggtac cgaccattec
gtectescga ccgattates
aaactgegca tcatgcctee
gacagtgcge tggaaatcat

atcggtctes tggatgecat

cctgtacctt gactgecteg

agttaataaa ctcgacactg
acagcaatca gatctaaaag
tectgatate accgaatttt
getgcacttt gccaatagcg
tgccetcaat gectatecac
tctegcgace ccggatctec
ctttegcegt tctgtacsta
teccecceet aaagatgtcg

agtcaaagca gaaaaactgg

ttcttetaaa

ggccaatger

cagaagtcat

aagcaatgta

aactcgataa

ctectttcat

tegcttecttt

cteaagcaga

gtcgttatat

acttaggtaa

aattctaceg

aagatggcat

cgaccgtcec

gectectect

tstccctstt

tgtitaatce

teegcegtge

gcatcggtct

tgccacgtat

gegegegatcea

tteaaggcac

agacgececa
tcetecttac
ggctgaagst
cgaagctaaa
gaaagecaag
aaceggtgaa
ctgtaacsaa
catggcaate
cgaccagaca
gegcttatgaa

ttaa

teccgaacte
cagecteesc
gegttegaac
ccteettcet
cctggaagat
ctgcgaatec
gccggaaace
gctgsscgct
gecgctgaaa

aaaggcggtt

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

2154

60
120
180
240
300
360
420
480
540

600
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ttacgccagg

ccactaaaac

gcacaaacag

gecegegccegtt

gegcatacca

ggcaaagcea

gcaggcatta

atgaaagata

aacaagcagc

atccacccaa

gttgaaaacce

gataccgtec

gaacgceccege

gtagaaatta

gcgagcCaaga

cecetectat

cgcaagatcg

ctggacgtte

ccecagceega

ttiggtcaga

aagaaagaag

gatttcascsg

cectetetes

ggcctgeect

ccattaaceg
tgagcaagat
cggggaaaca
ttegtcetea
acgaageccg
agaaactcac
tggecescee
tcaacgacaa
ttgagcaceg
cgctegacta
cgaaagtgaa
tggcatctaa
aaaacttcteg
ttcecgecea
tgggcaagac
tccegtattt
acaaagtgat
teggcattega
tgcagaaaga
agaacgscct
aagaceccec
aagaagagat
aggaaggcat

tccetecett

cgacctcgac
tgaagccace
ttatccesce
agaagectta
cgcactestc
caaagacgtt
catcgcttac
gtcgttaacc
caagatcgat
cgccggattt
aaaagccsta
cacttcaacc
cgggatecac
gaaaagcice
geegattete
cgccggttte
ggaaaaacag
taccececat
ttaccgcgat
cegtttctes
cgttgaagac
tatcgccese
tatcgccact

ccacggcesc

1%7

tggaaagcaa
atgagcttca
cccatcaccg
aacctggaaa
ggcattttcee
gaaaccccega
cagtctecet
ctcggcatsa
ggtctgaaac
gaccgcstgg
ctegcagaaa
attcctatca
ttctttaacc
gacgaaacca
gttaacsact
agccagetsc
tttgectaec
cacgcicage
gecatcgacg
cgttataaag
ctectggcag
atgatgatcc
ccgecggaag

gegttecescet

aacgtcagcc
ccatcectaa
cagtaaaaac
acaaaagttt
ftaacgatca
aacaggccec
ggaaaggcgt
cceaagccec
tegctgecst
atatteteat
ccgaacaaaa
gcgaactesgc
cggtccaceg
tcgcgaaagt
geeccgectt
tgcecgacge
ceatgegcce
ctgtcatgec
cgctgtttea
aagacagcaa
aagtgagcca
cgatggtcaa
cggatatesc

gectggacac

gaagctgegaa

agggatesgtc

cattgaagct

tgtcccgete

atatgtaaaa

ggtgcteest

geeggttegtc

gaaactgctg

gatctccaca

agaagegett

agtacgccag

caacgcgcteg

aatgccegttg

tgtcgcectge

ctttettaac

cgcggatttc

ggcatatctg

agcagsctte

tgccaaccec

aggtaagccg

gcegaagese

ceaagteste

gctggtctac

cctcgatage

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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1%_7

gcaaaatacc tcgatatggc acagcaatat cagcacctcg geccgetgta tgaagtecce

gaaggtctgc gtaataaagc gegtcataac gaaccgtact atcctccget tgagccagcc

cetccegtte gcgacctigaa aacgecttaa

210> 9
<211> 1686
<212> DNA

<213> Enhydrobacter aerosaccus SK60

<400> 9
atgeaaaatt

acagatcaat
ttcaccagca
gtcageegct
cctaatetac
acgccgatta
accgaagtta
accccagtsa
atagtcgata
aagtatcagc
aagccatcca
agacccaaag
cagtestttt
ctagcgttac
ggcatgcgca
tctectaagc

caccccgatt

tttggacaaa attttatgac cctegccacce

cgttaataga
atatggagcg
ggctacaasgc
aagcgtattt
atccectaca
tttttatttt
aaaaagtcset
tcgctataaa
cattacgatt
aatcacttga
gcatcttect
tgccegtact
cgctatatca
tgaccttest
cgtttcacat

ftaaaagtgt

attttttgat

agctatcagc

ccaatcctta

accegtcate

taccgctcet

agaaaatttt

gattatccat

atatgtcaag

gegtcaagte

teatgttecc

gacccatcga

caaccaacaa

tatctttece

gaceaaccct

tettcctges

cgatacccgt

gatcgtttaa

tacaaagaag

agcgcaaatg

atagetgcea

gaattagagt

gctcacactt

ttaggagact

aatategtag

atgaaaacce

tttatccaat

aatattttga

aaaaatgtce

tttatctttt

aaagacattg

gttaatacct

gaactaaaat

ccgcacacat

cggectitec

tggataacat

ccagtgtcec

ttcectcagg

ttcagttgat

tacaaaaaat

tettaggatt

cgccttacca

ctaaatccat

acacceeces

cagcagttga

aacaagtatt

ccatgttagg

ccagttttat

tetttcagac

tatcaatcsc

tcccgcttta

ctcccgagaa

cgcacgccta

tatcatecte

gtatgtttte

teatgccaat

cattgataaa

aaagggtaaa

aattgaccaa

gceettaccaa

caccactgsc

gcaatactat

ccatagtatc

catgaaatct

caaaatatta

attagttaac

ceecgetats

2100

2160

2190

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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gcagcecacce
ggatgggsca
tacactggce
ggcaacgaag
ataggttatc
ggcgacattg
atgctgattg
cacccgaaag
gttaaagcct
agtcatgagc
cccaaaaccg
aaataa
210> 10

Q11> 1707
<212> DNA

cceccaceec
tgtcceaaac
atattegect
tegcettage
ataacattga
ggatgatgat
tcagtesctt
tccaagaate
atattgtcaa
aattaaccegs

cggttegcaa

caaggcttes

tatcggtaca

acctttacceg

cgaagtgeet

caatacceat

gcaaaacgeg

taatgtctat

tgcceteatt

atcagatgac

gtataaacga

aattcaaaaa

<{213> Moraxella catarrhalis RH4

<400> 10
atgagtaaca

gaacatgstc
ttteatcaeg
atcacctatc
gectteetca
gceatgattg
tcgaatgagc
aattttectc

gcatcttteg

tgactgattt
ttgattttaa
catttgcace
gacaactgga
aaggtgataa
ceattgtgce
ttgaacatca
atacttttga

gegatatect

taccgtttca
ctttegattte
cttcegtaat
taactatast
agtagcgete
tgccegatte
gctcaatgac
aaaagtgett

tggcttaaaa

1%[1:7

cttgagctta
ggcacgtata
agtatcaata
gagatctgta
tatttcttac
catatcaaat
ccaaccgaaa
ggcgttgaag
agtttgacea
ccacgtcaat

actgaactgc

acggatgcac
cctgacaata
caagttecet
cgtcaaatgg
atgatgccaa
acattgstga
tcagaagcta
aataaaggtc

ggctttttag

caggctsgccc
accegeteac
tcaaaatcts
tcaaaggtea
ctgaaggcca
taatggatce
tteaagcest
atgcecttca
tagatgagct
atacgtttat

ggttacttea

cttgetataa
tcaattcact
ttacttgcat
cggcatattt
atattttgca
atgtcaacce
aagcgttatt
aagttcgcca

tcaatgcast

cttaatagaa
caatcatgag
tgatgatsts
taatgtgact
tttaaagaca
caaaaaagat
getgttaaat
agggcaatcg
taaageettt
tgagcaatta

gaaaaatagt

aacctatcaa
catggatatt
ggataaatct
acaatcgcta
atatcceatt
tttgtatacc
tattgtagaa
tgtaattgtt

ggtgcgtcat

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1686

60

120

180

240

300

360

420

480

540
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gttaaaaaaa
aacaaagtsc
ttgcagtata
cttecttcaa
ctatctgatc
tgtggtttet
tttccagcac
actitattta
aaattatcat
ttgaceggta
ctaaatccac
aaaatttteg
aaaggtccac
accaaagatg
aaaattetteg
gaggtteaag
ccteatgate
accgecgace
tatattgast
ttaagagtac
210> 1
<211> 1680
<212> DNA
213

<400> M

tegtecctea
cgataggtaa
caggcggtac
atgttgagca
agtatatcec
tegggatgaa
tgtegtaaaga
atggittest
taggcggtee
attatatcat
caggtegata
atgatgagse
aaatcatgst
gettttttce
atcgcaaaaa
atatcattac
acagtggtga
aggtacetsc
ttatcagtea

ttgagcaaag

atggaatatc
ctacaatcec
aacaggcgte
gtetgcecca
agttgectta
gatggetttt
ttatgccaaa
gcatcatgaa
catgtcagtt
cgaaggctat
cacaggtaag
caacgagttg
ceggctactsgg
tacaggceat
agatatgatt
tecccatcca
agtegttaag
ttgegcaaaa
gcttcccaaa

caaataa

Acinetobacter sp. DRI

1%7

cctggtcate
cctaatttgs
gcaaaagstsg
tttcttaget
ccgctttace
agtatgttat
tataagecte
geatttcest
ttatccgata
getttatcts
attegcattc
gcgatggece
aatcacctte
attggtetea
ttestetcte
aaagtcattg
gtctttetee
gaaaacctaa

fctaatgtte

tatcatttaa
ctttegatea
cgatgctcac
tegtattttc
atattttttc
taattaccaa
cattttttce
cacttgacca
ctgccaaagc
aaacctcgcc
caattcctac
agegctegtea
atgaaaccea
tegatgatcg
gatttaatat
aatgtegcet
tcaaaaaaga
caggttacaa

gtaaaatttt

agacgcactc
tattgctgta
ccatcgtaat
taaagacaat
attcacagce
cccaagagat
tegcagtgaat
tagtaattta
atgggagcest
tetttteacc
caccegacatt
aatttgtecc
aaaggttate
tggctttatt
ctatcccaat
gattegtete
tccctectts
acgececaaa

gcegtaaggaa

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1707
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atggaaaaaa

cctgcggaaa

cgcgatgcct

cetaagttce

atgatgccea

gtgttagtaa

tcaggtgcag

ggtaaaactc

aaaggtactc

attccaggac

cgtccgactt

gtttcaaaag

gatattttee

gcattaccsc

getcaggcaa

cgtaaatatc

aatgaagaat

geegttttac

ggttatggct

tttagcegca

ggtaaagaag

aagegttact

cgtacggste

aaggatatea

ttteetttec

atacttcact

ttatctttat

cgacctattt

atgtattgca

acgttaaccc

aagtccttat

cagtgaagca

tegtgaattt

acgttaaatt

taactttaag

gtgcagagct

aaagtaaatt

tttatcatat

atatcttgat

aaccatcatt

tcaaacaact

cttctacagc

tgtcagaaac

ctattggtat

ttectttaege

geaatcatce

acatcgecet

ttttesttic

agaataccaa

tgtigatatt

ggataaagce

gcaaaatttg

gtatcctgta

actttatact

gattatcgaa

tgttetastt

tgtactacet

taactcagca

tgatactect

tactcatcgt

tggagcaaat

ttttacstte

tccgaaccct

cttcccagce

tgaccatagc

agaagegteg

ttcaccggta

tccgttacct

tgaacaagec

tgatgagaca

gatggatagt

tggctttaac

15/}7

aaaacaggea
tttgagagta
atgtcattta
gggttagcaa
gttgcattag
gcecgteaac
aactttgcca
gcatcagtag
aaagtacgta
ttaaataaag
gtacttcaat
aatcttgtag
gatgecaecta
atggtttece
cetgatttac
gtaaacacat
aatttaaaaa
aagaaaatta
gcaactgcaa
ttaactgaag
gaaatctcga
gctaaagtca
cgtgeatata

gtttacccaa

ttccagaaac

atttccaaaa

atgagttaga

aaggaactcg

ctetattace

ttgagcatca

gtgtttacca

gagacatgct

aacaaattcc

aaaatgcgag

acactegtge

caaacttact

aaggcgaccesg

cgatgtaceg

cagetgttat

tgtitaatec

tegceatgge

cteggtacaac

atccacctec

ttectatttt

ttcgtegtce

tgacagcaga

caaaaattgt

gtgaaatcga

agtagcattg

atttegttcet

gcttgcaagc

tgteggcagte

tgcaggttte

attaaatgac

aagcatttta

cggtacactce

agcttgeaat

taattataag

tacaacaggc

tcagtgtgat

tattgtttat

tatgtataaa

taacgaatta

tttagtgaac

cegtagtate

cattattgaa

ttctactgaa

agatgateat

tcaagtgate

tggtttcttc

agaccgtaaa

agaagttatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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1260

1320
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1921

gctaaacatc caaaagtatt geaagttgca geeattgste

gaagigecaa aactctttat tgtgaaaaaa gatcaaagct

agcttcgcta aagaaaactt aacaggctat aaacgccctc

gaattaccaa aatcaaatgt aggcaaaatt ttacggaaag

Q10> 12

211> 1686

<212> DNA
213

<400> 12
ttgaagaage

cgttatcaat
gegtttgtea
ttteccactt
atgcctaatt
gtcgtaaaceg
gecgcateee
aaaaccgccg
ggcacggtag
ccagatgcca
cccgaacteg
gcgaaagece
acctatesgtc
cacatttttg
cttatcacta
accectatca

cagctggatt

Escherichia coli K12 MG1655

tttegcttaa ccgttatcct gcggacgtte

ctctegtaga
atateeggea
atttgcaaca
tattgcaata
ttaacccatt
ceattgttat
ttcagcacst
tcaatttcat
tttcatttce
tgccegaaga
cgatgcteac
cgttgttgca
ccctgaccat
acccgcgcea
ceggcgttaa

tctccagtet

cagtcegtce
ttccecaage
ctgaagaaag
ctgttteeca
cgtgasctte
tttactcaca
cgtatggecs
atcaagegtt
cataacggct
ctgcaataca
atgctegcea
gagctegteg
ctetttatce
ttegtaaaag
aatgcgttsc

gcageceste

ttccagatga
taacgactga
gttatgttga

acttacgtaa

cgacggagat
cgcgctacee
tggaagaacg
gegategcgt
ttttecstec
agcatcagct
cactggaaaa
atcagctate
teetgccgaa
accggateca
ccggceegecac
acctggaaca
tgacgscect
aactgestge
agttagcgaa
tgaacaataa

gegatgccagt

aaaatcaest
agaagtttte
gtttatgeat

accagcctaa

caacccteac
cgatcaacct
cagtcecece
tecgttgats
ceggatgatc
taacgatasc
agtgettgat
tacggcaaaa
ataccatcte
gtacgtcaaa
cactggtate
ggttaacgce
geegetgtat
gcagaaccte
atatccattt
agagttccag

gcagcaagtg

1500
1560
1620

1680

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

1020
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gtggcagage
gagtetacec
ggtttacces
ccaggtcaac
cgtcecegatg
gtaatgeate
tccggtttta
caggaagtce
gtagtgaaaa
ctcacggeat
gtcggaaaaa
geetea

210> 13
211> 20

gtteegteaa
cgctgetcag
tgccegtegac
cgggteagct
ctaccgatea
aagaaggatt
acgtctatee
cgectatigr
aagatbcatc
acaaagtacc

ttttecgace

1%7

actgaccgga cagtatctsc
cgttaaccca tatgatattg
ggaagccaaa ctggtgeatg
ttetegtcaaa ggaccgcagg
aatcatcaaa aatgectest
cctecgcatt gtceatcgta
caacgagatt gaagatgtice
cetaccttcc gectccagte
gcttaccgaa gagtcactgsg
gaagctgete gagtticate

agaattacgt gacgaagcgc

tegaaggcta tgeccttacc
attatcatag tggtagcate
atgatgataa tgaagtacca
tgatectegg ttactgecag
tacacaccge cgacatcace
aaaaagacat gattctestt
tcatgcagea tcctgecgta
gigaagcget gaaaatctte
teacttttte ccgccetcag
atgagttacc gaaatctaac

gcggcaaagt ggacaataaa

<2127 "DNA

213> Artificial Seauence

<220>

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1686

<{223> O0Oligonucleotide for amplifying a part of the nucleotide sequence
of the delta9desaturase gene. primer des_F1

<400> 13
cectgtecca

210> 14
211> 19
<212> DNA

tatgtttaget

<213> Artificial Seaquence

<220

20

<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the delta9desaturase gene, primer des_Ri

PCT/UP2013/065306




PCT/JP2013/065308

<400> 14
tgccaccatt tgacgccat 19

10> 15

Q11> 23

<212> DNA

213> Artificial Sequence

<220
223> O0ligonucleotide for amplifying a part of the nucleotide sequence
of the deltad9desaturase gene. primer des_F2

<400> 15
gatgeteget gatattgcag gta 23

210> 16

11> 23

<212> DNA

<{213> Artificial Seauence

220>
<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the delta9desaturase gene, primer des_R2

<400> 16
atcggtataa ggacgggtac caa 23

Q10> 17

Q11> 23

<212> DNA

213> Artificial Seauence

220>
<223> O0ligonucleotide for amplifying a part of the nucleotide seaquence
of the delta9desaturase gene, primer des_F3

400> 17
cccgtectta taccgatacc aac 23

210> 18

21> 23

<212> DNA

{213> Artificial Seauence



19/417
220>

<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the deltad9desaturase gene, primer des_R3

<400> 18
ccattttacc ccattgcgat agt 23

210> 19

Q11> 23

<212> DNA

213> Artificial Seauence

<220>
<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the delta9desaturase gene, primer des_F4

<400> 19
acccgtcctt ataccgatac caa 23

210> 20

Q11> 23

<212> DNA

<213> Artificial Sequence

220>
<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the delta9desaturase gene, primer des_R4

<400> 20
ccattttacc ccattgcgat agt 23

Q21> 21

Q211> 23

<212> DNA

213> Artificial Sequence

<2207
<223> Oligonucleotide for amplifying a part of the nucleotide seaquence
of the delta9desaturase gene, primer des_F5

400> 21
gatggteegt gatattgcag gta 23

210> 22
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WLy

Q11> 23
<212> DNA
<213> Artificial Sequence

220>
<223> Oligonucleotide for amplifying a part of the nucleotide seaquence
of the delta9desaturase gene, primer des_R5

<400> 22
cggtataage acgggtacca aac 23

210> 23

Q1> 23

<212> DNA

<213> Artificial Sequence

<220
<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the delta9desaturase gene, primer des_F6

<400> 23
ggtatttegac tggtgtecag gac 23

Q10> 24

Q1> 23

<212> DNA

<213> Artificial Seauence

220>
<223> Oligonucieotide for amplifying a part of the nucleotide sequence
of the delta9desaturase gene, primer des_R6

<400> 24
gcttgeetag tttttgagca tee 23

210> 25

Q11> 23

212> DNA

<213> Artificial Sequence

Q20>
223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the fadB gene, primer fadB_F6

<400> 25
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"4y

teaaacggtt cectgtttag aag 23

<210> 26

211> 23

<212> DNA

<213> Artificial Sequence

<2207
<223> Oligonuclectide for amplifying a part of the nucleotide sequence
of the fadB gene, primer fadB_RO

<400> 26
gaatcattitg teececttca tag 23

Q10> 27

Q11> 23

<212> DNA

<213> Artificial Sequence

220>
<223> Oligonucleotide for amplifying a part of the nucleotide seauence
of the fadB gene, primer fadB_F7

<400> 27
cgactacget agcgttagea gaa 23

10> 28

Q1> 23

<212> DNA

213> Artificial Sequence

220>
<223> Oligonucleotide for amplifying a part of the nucleotide seauence
of the fadB gene, primer fadB_R7

<400> 28
catcaagtaa gcaggaccca ttg 23

210> 29

Q1> 23

<212> DNA

<213> Artificial Seauence

<220>



2%4L7

<223> O0ligonucleotide for amplifying a part of the nucleotide sequence
of the fadB gene, primer fadB_F8

<400> 29
ctttaagccg tatccgtect acg _ 23

210> 30

Q1> 23

<212> DNA

<213> Artificial Seauence

220>
<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the fadB gene, primer fadB_R8

<400> 30
gecgctctag taccgaaget aag 23

Q10> 3

QY 23

<212> DNA

<213> Artificial Sequence

220>
<223> O0ligonucleotide for amplifying a part of the nucleotide seauence
of the fadB gene, primer fadB_F9

<400> 3
cattcaaccg ttttgaagac cteg 23

Q10> 32

Q211> 23

212> DNA

<213> Artificial Sequence

20>
<223> Oligonucleotide for amplifying a part of the nucleotide seauence
of the fadB gene, primer fadB_R9

<400> 32
gataccgatg atacgtgeca aac 23

210> 33
Q11> 23
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<212> DNA
213> Artificial Sequence

220>
223> Oligonucleotide for amplifying a part of the nucleotide seguence
of the fadD gene, primer fadD_F1

<400> 33
cacattcccg ctttaacaga tca 23

<2107 34

Q11> 23

212> DNA

<213> Artificial Sequence

220>
<223> Oligonucleotide for amplifying a part of the nucleotide seauence
of the fadD gene, primer fadD_R1

<400> 34
tgcgacgtta tccacttctt tat 23

210> 35

Q11> 23

<212> DNA

<213> Artificial Sequence

<220
{223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the fadD gene, primer fadD_F2

<400> 35
cacattcccg ctttaacaga tca 23

210> 36

Q11> 23

<212> DNA

213> Artificial Sequence

220>
223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the fadD gene. primer fadD_R2

<400> 36
gtgcgacgtt atccacttct ttg 23
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Q10> 37

Q11> 23

<212> DNA

<213> Artificial Sequence

2200

<223> Oligonucleotide for amplifying a part of the nucieotide sequence
of the fadD gene, primer fadD_F3

<400> 37

accagcaata tggagecgagc tat 23

210> 38

211> 23

212> DNA

<213> Artificial Sequence

220>

<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the fadD eene, primer fadD_R3

<400> 38

attaggcagc atgatagcga cac 23

210> 39

Q11> 23

212> DNA

213> Artificial Sequence

Q20>

<223> Oligonucleotide for amplifying a part of the nucleotide sequence
of the fadD gene, primer fadD_F4 '

<400> 39 v

cgccttacca aattgaccaa aag 23

Q10> 40

Q11> 23

212> DNA

213> Artificial Sequence

<2200

<223> Oligonucleotide for amplifying a part of the nucleotide sequence



25 /}7

of the fadD gene., primer fadD_R4

<400> 40
cgetgtatteg gataaaggca aca

210> 4

Q11> 23

212> DNA

213> Artificial Sequence

<220>

23

223> Oligonucleotide for amplifying a part of the nucleotide sequence

of the fadD gene, primer fadD_F5

400> 41
cgagaattica ccagcaatat gga

Q10> 42
Q11> 23
<212> DNA
213> Artificial Sequence

<220

23

<223> Oligonucleotide for amplifying a part of the nucleotide sequence

of the fadD gene, primer fadD_R5
400> 42

ttagecagca tgatagegac act

Q10> 43

Q11> 1492

<212> DNA

<213> Moraxella sp. KMC 4-1

<400> 43
gagittgatc ctesctcaga ttgaacectg gcggcagsct taacacatge aagtcgaacg

atgattatct agcttgctag atatgattag tgecgeacee gigagtaaca tttaggaatc
tecctagtag tgegggegatag ctcgeggeaaa ctecgaattaa taccgecatac gacctacgss
tgaaagggge cgcaagctct tgctattaga tgagcctaaa tcagattage tagttegtes

ggtaaagegcc caccaaggcg acgatctgta actggtctea gaggatgatc agtcacacceg

23

60

120

180

240

300
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gaactgagac acggtccgega ctcctacegge aggcageagt ggggaatatt ggacaatgge

ggcaaccctg atccagecat gecgegtegte tgaagaaggce

taagcaggea ggagaggcta atggttaata cccattagat

agcaccgect aactctgtec cagcagccge ggtaatacag

aattactggg cgtaaagcga gtgtagetes ctcattaagt

ttaacctgee aactgcatet gatactegte gtactagaat

tccaggtgta gcggtgaaat gegtagagat ctegaggaat

cctegcataa tattgacact gagattcgaa agcgtggsta

tegtagtcca cgccgtaaac gatgtctact agecettege

gcagttaace cgataagtag accgcctgee gagtacgsce

aattgacege gecccegcaca agegetggag catgtggttt

accttacctg gtcttgacat agtgagaatc ctgcagagat

tcacatacag gtectgcate getgtegteca getegtatcesg

cgcaacgage gcaacccttt tccttatttg ccagegeatt

actgccagtg acaaactgga ggaagecgge gacgacgtca

ccaggegctac acacgtgcta caatgstage tacagagest

ctaatctcaa aaagcctatc gtagtccgga ttagagtctis

geaatcgcta gtaatcgcag atcagaatge tgcggtgaat

caccecccgt cacaccatgg gagtctattg caccagaast

gegcttacca cegteteste gatgactgge gtgaagtcat

210>
<211
<22
AR

<400>

44

1483

DNA

Moraxella osloensis ATCC19976

44

cttttgette
tagacgttac
agggtgcegag
cacatgtgaa
atgtgagagg
accgatggceg
gcaaacagga
gtccttgaga
gcaaggttaa
aattcgatsc
gcgggagtac
teagatette
aagccgegaa
agtcatcatg
tgctacacag
caactcgact
acettecceg
aggtagccta

aacaagetag

taaagcactt
ctecagaata
cgttaatces
atcccceesc
gaagtagaat
aaggcagcett
ttagataccc
ctttagteec
aactcaaatg
aacgcgaaga
cttcgggaat
ggttaagtce
ctttaageat
geecttacga
cgatgtgatg
ccatgaagte
geettgtaca
acgmaagagg

cC

gagtttgatc ctggetcaga ttgaacecte geggeagect taacacatgc aagtcgaacg

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440

1492

60
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atgactctct
tacctagtag
tgaaagegee
ggtaaaggee
gaactgagac
ggcaacccts
taagcageega
agcacceggct
aattactees
ttaaccteeg
tccagetgta
cctggcataa
tgetagtcca
gcagttaacg
aattgacess
accttacctg
tcacatacag
cecaacgage
actgccagte
ccaggectac
ctaatctcaa
ggaatcgcta
caccecccat

gegettacca

agcttgctag
tgggggatag
cgcaagcetcet
caccaagece
acggtccgsa
atccagccat
geagagecta
aactctgtac
cgtaaagcga
aactgcatgt
gcegtgaaat
tattgacact
cgccgtaaac
cgataagtag
geccegeaca
gtcttgacat
gtectecatg
gecaacccttt
acaaactgea
acacgtgcta
aaagcctatc
gtaatcgces
cacaccatgg

ceetgtegtc

agatgattag
ctcegggaaa
tectattaga
acgatctgta
ctcctacses
gccecgtete
atggttaata
Cagrageeec
gtgtagstes
gatacteste
gcetagagat
gagattcgaa
gatgtctact
accgcctege
agcggtggag
agtgagaatc
gctgtegtea
tecttattte
ggaagecsseg
caatggtage
gtagtccega
atcagaatec
gagtctatte

gatgactegg

/57

tegcgeacee
ctcgaattaa
teagcctaaa
actggtctga
aggcagcast
tzaagaaggc
cccattagat
getaatacag
ctcattaagt
gtectagaat
ctggaggaat
agcgtgegta
ageegttege
gagtacgscc
catgteattt
tytcagagat
getegtstes
ccageeestt
gacgacgtca
tacagaggst
ttggagtcte
ceceetgaat
caccagaagt

gtgaagtcgt

gteagtaaca
taccgcatac
tcagattasc
gaggatgatc
ggggaatatt
cttttestts
tagacgttac
aggstgcegag
cacatgtgaa
atgtgagage
accgatgsce
gcaaacagga
gtccttgaga
gcaaggttaa
aattcgatec
gagagagtgc
teagatgtieg
aagccgggaa
agtcatcatg
tectacacag
caactcegact
acgttecceg
aggtagccta

aac

tttaggaatc
gacctacese
tagttesteg
agtcacaccg
gegacaatgeg
taaagcactt
ctgcagaata
cgttaatceeg
atccccgeec
gaagtagaat
aagecagctt
ttagataccc
ctttagteac
aactcaaatg
aacgcgaaga
cttcegggaac
ggttaagice
ctttaageat
geecttacga
cgatgtgate
ccatgaagtc
geettataca

aCgaaagagg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1483
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