10029w001 seguence 14 sting.txt
SEQUENCE LISTING

<11(> TORAY INDUSTRIES, INC.

<120> P01erptide having D-lactate dehydrogenase agtivit¥, pelynucleotide
encoding the same polypeptide and method for producing bD-lactate

<130> 10029

<160> 60

<170> PatentIn version 3.1
<210> 1

<211> 326

<212> PRT

<213> Limulus polyphemus

<400> 1

Met Ser Lys Pro Lys val Phe val Thr Arg Pro Asp val Pro Gln Ala
1 5 10 15

Gly Tle Asp égu Leu Lys Glu Lys ggs Asp val glu Ile g%r Asp Gin

Pro Met Pro Ite Pro Arg Asp Ala Leu Ile Lys Gly val GIn Gly Lys
35 40 45

AsD éga Leu Tyr Cys Leu %gu Thr Asp Lys Ile ggp Lys Asp val Met

Asp Ala Ala Gly Pro Gln Leu Lys val Ile Ala Thr Met Ser val Gly
65 70 75 80

pPhe Asp His Ile Asp Leu Asn Glu Cys Lys Ala Arg Asn Ile Ala val
: 85 90 95

Ser Asn Thr Pro Asp val Ser Thr Asp Ser val Ala Glu Leu Thr val
1600 105 110

Thr Leu Leu Leu val Cys Gly Arg Arg Ile Met Asp Ser Ala Asn Ala
115 120 125

Ile Lys Asn Gly Glu Trp Ile Tyr Ser Trp Ser Pro Leu Trp Leu Cys
130 135 140

Gly Arg Gly Leu Thr Asn Ser Thr Ile Gly Ile val Gly Met Gly Arg
145 150 155 160

Ile Gly Gin Ala val Met Lys Arg Leu Leu Pro Phe Gly val Lys Lys
i&5 170 175

val Leu Tyr Tyr Asp Leu Phe His Pro Ile Lys Pro Ala Glu Asp Met
180 185 190
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10029w001 seguence 1isting.txt
Gly Ala GlIn Tyr val Giu Phe Glu Glu Leu Leu Lys Glu Ser Asp Phe
195 200 205

val val Ala Met Cys Asn Leu Ser Gilu Gln Thr Lys Glu Leu Phe Asn
210 215 220

Ala Lys ala pPhe ser Gln ¥Met Lys Pro Thr Ala val phe val Asn Thr
225 230 235 240

ser Aarg Gly Gly val val GIn GIn Asp Asp Leu Tyr Glu Ala Leu Lys
245 250 255

asn Gly Lys Ile arg Ala ala 6ly Leu Asp val Met Ite Pro ¢lu Pro
260 265 270

Leu Pro Arg Asp His Lys Leu Thr Thr bteu Pro Asn Ile val teu Leu
275 280 285

Pro His val Gly ser Ala 6lu G6lu Ala Ala Arg ITe Giu Met Ala Thr
290 295 300

Leu Ala Ala Lys Asn Ile Leu Ser val Leu Asp Gly Lys Pro Leu val
305 310 315 320

Thr Pro val pPro Met Pro
325

<210> 2

<211> 326

<212> PRT

<213> Limulus poiyphemus

<400> 2
Met Ser Lys Pro Lys val phe val Thr Arg Pro Asp val Pro Gln Ala
1 5 10 15

Gly tle Asp ;gu Leu Lys Giu Lys Cys Asp val Glu Ile E%r Asp Gln
25

pro Met Pro Ile Pro His Asp Ala Leu Ile Lys Gly val GlIn Gly Lys
35 40 45

Asp Ala Leu Tyr Cys Leu %gu Thr Asp Lys Ile ggp Lys Asp val Met
50

asp Ala Ala Gly Pro GIn Leu Lys val Tle Ala Thr Met Ser val Gly
65 70 75 80

Tyr Asp His Ile Asp Leu Asn Glu Cys Lys Ala Arg Asn Ile val val
85 50 95

ser Asn Thr Pro Asp val Ser Thr Asp Ser val Ala Glu Leu Thr val
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100629w001 sequence Tisting.txt
100 105 110

Thr Leu Leu Leu vVal val Gly Arg Arg Ile Phe Asp Ser Ala Cys Ala
115 120 125

Ile Lys Asn Gly Glu Trp Ile Tyr Ser Trp 5er Pro Leu Trp Leu Cys
130 135 140

Gly Arg Gly Leu Thr Asn Ser Thr val Giy Ile val Gly Met Gly Arg
145 150 155 160

Ile Gly GIn Ala val Met Lys Arg Leu teu Pro Phe Gly val Lys Lys
165 176 175

Ile Leu Tyr Phe Asp Leu pPhe His Pro Ile Lys Pro Ala Glu Asp Met
180 185 190

Gly Ala GlIn phe val Glu Phe Glu Glu Leu Leu Lys Glu Ser Asp Phe
185 200 205

val vatl Ala Met Cys Asn Leu Ser Glu Glu Thr Lys Giu Ile Phe Asn
210 215 220

Ala Lys Ala rhe Ser Leu Met Lys Pro Thr aAla val pPhe Ile Asn Thr
225 230 235 240

Ser Arg 6iy Gly val val GIn Glin Asp Asp Leu Tyr Glu Ala Leu Lys
245 250 255

Asn Gly val Ile Arg Gly Ala Gly Leu Asp val Met val Pro Glu Pro
260 265 270

Leu Pro Arg Asp His Lys Leu Thr Thr Leu Pro Asn Ile Ile Leu Leu
275 280 285

Pro His val Gly Ser Ala Glu Glu Ala Ala Arg Thr Giu Met Ala Thr
290 295 300

Ley Ala Ala Lys Asn Ile Leu Ser val Leu Asp Gly Lys Pro Leu Leu
305 310 315 320

Thr Pro val Gin Met Pro
325

<210= 3

<211> 981

<212> DNA

<213> vimulus polyphemus

<43= 3
atgagcaaac caaaggtatt tgtaaccaga ccagacgttc cicaagcagg aattgacctt 60

Ttaaaggaaa aatgigatgt agazatitac gaccagecga tgoogatice acgagatgec 120
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ttaattaaag
aaggatgtga
tttgaccata
gatgtttcca
agaatcatgg
ctgtggetat
atrtggccaag
gatctatttc
gagtiattga
gaattgttta
agregeggag
cgtgctgeag
actttaccaa
gaaatggcaa
actcetgtte
<210> 4

«211> 981
<212> DNA
<213>

<400> 4
atgagcaage

ttgaaagaga
cttattaaag
aaagatgtta
tatgaccata
gacgtatcca
agaatttitg
ttgtggtigt
attggtcaag
gacctgtrtc
gagctgttga
gagatattta
agccgtygty
cgtggagacy

acactaccaa

gagttcaggy
rggatgcage
ttgaccttaa
ctgacteegt
attctgcaaa
gtggragagg
ctgtcatgaa
acccaatcaa
aagagtcaga
atgccaagge
gagttgttca
ggcttgacgt
acatagtict
ccrtggeage

ccatgeeata

ccaaagtatt
aatgcgatgt
gagtgcagag
tggatgcagc
ttgaccttaa
ctgactcagt
attctgecty
gtgytcgagg
cagtcatgaa
atccaatcaa
aagaatctga
acgccaagge
gagttgtgca
gactyggacgt

acataatict

10029wW001 seguence Tisting.txt

taaggatgcet
aggaccccag
cgaatgtaag
agctgagcetg
cgctattaaa
attaaccaac
acgcetgity
acecgetgaa
ctrtgtagto
tttcagecaa
acaagatgac
aatgattcct
tettecacat
taagaacate

a

Limulus poliyphemus

tgtcactags
cgaaatcrat
taaggacgct
tgggoetcag
tgaatytaag
agcagaactt
tgccattaaa
attgaccaac
gagacttcta
gccrgeagaa
trttgtagrt
tttecagtcta
gcaggatgac
gatggttcct

teteecgeat

ctrtattgtc
ctaaaggtaa
graagaaata
actgtcacac
aatggagagt
agcacaatag
cetrteggty
gacatgggag
gcaatgtgea
atgaagceta
ctctatgagg
gagcctetac
grrggcageg
tigroogrit

cctgatgrrc
gatcagcota
ctttattgte
ctazaagita
gcaagaaata
actgrracac
aatggagagt
agcacecgtag
ccgrttgoag
gatatgggag
gecatgtgta
atgaagecta
ttgtatgaag
gagecctttac
grrggcagty

Page 4

ttctcacgga
tagcgaccat
Ttgeggtcay
tattgrtgot
ggatctracte
gaattgtagg
taaagaaggot
ctcagtatgt
atttatcaga
cagcagrtte
cectcaagaa
cccgggatca
ctgaggaage

tagatggaaa

crtcaggeagy
tgccaattee
tectcactga
tagotaccat
tagttgtaag
trttattgat
ggatttacte
gaattgttygg
ttaagaaaat
creagrrgt
atctygtotga
ctgcagtitt
cccttaagaa
cccgggacca

ctgaggaage

caaaattgac
gtctgttgga
caacactoce
ttgtggcaga
ttggagtcca
aatgggtaga
ttigtatiat
tgagttigaa
acaaaccaag
cgttaaract
tggcaagatc
caagcttact
agcaagaatra

geetettgta

aattgatctt
acatgatget
taagatigat
gtctgttgga
taacactect
tgttugtaga
atggagtect
tatgggaaga
tttatacttt
tgaatttgaa
ggagacaaag
tataaatacc
tggcgtgatc
caaactcaca

agcaagaaca

180
240
300
360
420
480
540
600
660
720
780
840
900
960
981

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200



10029w001 sequence Tisting.txt
gaaatggcaa ctctggeage caaaaacate ctttccgitt tagatgggaa gocactittg

actccagitc agatgecata a

<2i0> 5
<211>
<212
<213>

<400> 5
azaatgaagy

DNA

taacataaac
gaggtggtac
atgttteatg
caagataaac
ttatttacct
cacactgeac
cttccegatt
taacctatge
ggaaaaaatg
tggaataatc
ttgagtactt
tgtettgate
ctcattigaa
aacataggaa
gtttgttoce
teataacctc
<210> 6

<211>
<212>
<213>

<400> 6
aggattttaa

DNA

gaacctaaag
gtaagcaaca
tcggacatyc
aatgtacttg
acggracgec
ctacccgtag

cgtoteccey

1600

ccaaatcaag
tcaataaaat
cCgeacgecy
agggtaacaa
aagraaggea
atcictaaac
ceatacette
ccgeccgeta
arttaaaaga
aataatttat
aatcaattga
ttcttcataa
tacttgetat
tcagctiatg
aaaaaaatat
tttatttica

actgcaaaata

1000

tetgttggag
tggtatgtac
gcttacacgg
ataticccea
taacgcggey
aaactgtcaa
tggatgacct

agaaagctta

saccharomyces cerevisiae

gcgggaaygg
atatagtctt
aaatgcatgce
catgegactyg
gaaactaact
ttcaacacct
cttaaaaacg
aacgcatatt
rratgtatge
gaatttgaga
ggattrtatg
ttgcataata
cgttcaacac
gtgatggcac
ataaacaagg
tatttctigt

acacagtcaa

Saccharomyces cerevisiae

traaggtrgaa
acateeecte
aattggaaat
attggatata
acttaaagtt
tggataatat
aaagcagtaa

goeecogaggt

acaaccagga
caacttgaaa
aagtaaccra
ggtgagcata
tertetteat
tatatcataa
tagettecag
tirgrtgect
tcttetgact
acaattetygt
caaatatcgt
ttgrcecgetg
caccrtattt
attittgeat
crctrteact
catattoctt

atcaatcaaa

tacgrtttrtc
aagcacacce
actattcaac
gaaaattaac
gaagtacaac
tgcgtagace
tattggttogg
ctacctteca

Page 5

cgtaaaggot
aaggaacaag
ttcaaagtaa
tgttecgety
gtaataaaca
Crtaatattic
trettygtog
ggtggcattt
tttcgtgtga
gttgtracgg
trgaaratit
ccoccttittic
tCtaactatt
aaaccraget
ctccttgeaa

tetcaattat

catattgggy
attacccotta
gatccatgea
gtaaggcagt
ctgcageagc
gaaaaaggta
aattatetec

tacaccactg

agcctecceca
ctcatgeaaa
tatcteatac
atgtgatgtg
cacccegegt
ttgagataag
tteeggottc
gcaaaatrgea
tgaggctegt
tatittacta
tteegaccet
tgrtagacyg
tttrttttag
grectegitg
tcagatttgg
tattttctac

tatgcagerce
raggattaat
tetgecagat
atcrittcac
ggcritttgt
atcctcaaca
cagacggcac

attgetecac

960
981

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
260

1000

66
120
180
240
300
360
420
480



gtcatgeggce
cgtrattgtt
acggtcatty
attcttgtgt
aaaageettt
geteccagic
acartgctet
atcgtattat
tacaaagaca
<210> 7

<211>
<212>
<213>

<400> 7
ctattttcga

DNA

acttgatgca
ttgacctett
tacctgaaaa
atgacgegga
gaatazaaaa
atacgtaaat
ttaattetge
catcgtaggt
ctttttaagce
ccaaccatea
aggcaaaaaa
acaaggcaat
gereoteoretg
cccctactty
atticttaaa
caagaactta
<2i0> 8§
<21i> 20
<212> DNA
<213>

<220>
<223

cttetttega
attatatttt
attactttat
atttttgatt
aagcagtttt
gcattatttt
geoctetrtt
ctecacctcte

agcaaaataa

10606

ggaccttgtce
aattcccaaa
aacaggttca
aaacgaatar
ggccaagycea
cacgcrrttt
aattaatagt
tgtaaccegt
gtctgggtga
tggcatecag
gttcatagat
cgggcacaac
tgacccacge
atrttggaaaa
actaataagt
ctrettaaat

gtrtcgaata

artificial

primer

10029w001 sequence 1isting.txt

ggacaaaaag
cattacgaaa
ttggctaaag
gaaaatgatt
tcatceattt
tagatiggce
gaactgtcat
trrtvctatt

aatacgtteg

saccharomyces cerevisiae

accttygagec
gctaataaca
gacgcgacty
atactagegt
aaaagaitec
cagttcgagt
agtgattitc
acatgeccaa
acagtttatt
aaaaaaaaag
ccattctett
ctcaatggag
atgtatctat
agctgaaaaa
atataaagac
tctactitta

aacacacata

gcatatatcy
gaggagaggg
atccatcect
tttrgtocac
tactacggta
gtaggggety
ataaatacct
ctctigtaat

ctctattaag

caagagageo
tgcaagacac
cecrcatcagt
tgastgttag
ttgattacgt
ttatcattat
ctaactrtat
aataggggac
cotggeateo
aatcccagea
agcgeaacta
tgatgcaacc
cteatttict
aaaggrtgaa
ggtaggtatt
tagttagtct

aacaaacaaa

Page &

ctaaaattag
cCcagegege
tctegatgtc
taattictaa
aaatgaatta
gagtagaact
gacctatttt

tattgattta

aagatitaaa
gtacggtcaa
aagaceccgtt
cgtcaacaac
aagggadtta
caatactgee
ttagtcaaaa
gggttacaca
actaaatata
ccaaaaratt
cagagaacag
tgectggagt
tacaccrict
accagticcc
gattgtaatt
titttetagt

ccatcagaac
cagagcacac
atctotrtco
aaataagaca
gtacggtatg
agagtaagga
attctecatt

tagtcgtaac

ttttectaty
gaagacatat
gaaaagaact

aagaagttta

gaatcatttt

attitcaaaga
aattagcett
gaatatataa
atggagrecy
gtrtecttea
QygCacaaac
aaatgatgac
attacctict
tgaaattatt
ctgtaaatct

ttitaaaacac

540
§00
660
720
780
840
900
960
1000

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

1000



10029w001 sequence Tisting.txt
<400> 8

atedchacya tstcbgtggg

<23i0> 9§

«2il> 17

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 9
ggytecdggva ccatyac

<210> 10
<211> 27
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 10
ttgccattet tgagoggectc atagagg

<210> 11

<21i> 24

<212> DNA

<213>  aArtificial

<220
<223> primer

<400> 11
getgcacaac tecaccacgy Ctay

<210> 12

<21i> 24

<212> DNA

<213 Artificial

<220>
<223> primer

<400> 12
teageteags tacggagtea gtgg

<210> 13

211> 24

<212> DNA

«213> Artificial

<220>
<223> primer

<400> 13
actattgtto grttgtggca gaag

<2il> 14

<211> 24

<212> DNA

<213> Artificial

Page 7

20

7

27

24

24



<220>
<223>

<400>

10029w001 sequence Tisting.txt

primer

14

taagttetge tactgagtca gtgy

<210>
<211>
212>
<213>

< 220>
<223>

<400>

15

24

DRNA
Artificial

primer

15

tagaagaatt tttgattetg cctg

<2 10>
<211>
<212>
<213>

<220>
<Z223>

<400>

16

24

PNA
Artificial

primer

16

aacatcggga gtgttgotga ccge

<210>
«<211>
<212>
«213>

<220>
<223>

<4 00>

17

26

DNA
artificial

primer

17

agagtggate tactcttgya grocac

<210>
<21il>
<212>
<213>

<220>
<223>

<400>

18

24

DA
artificial

primer

18

tacgtcagga gtgttactta caac

210>
<211>
<212>
<213>

<220
<223>

<400>

19

26

DNA
Artificial

orimer

19

agagtggatc tactcttgga gtccac

Page B

24

24

24

26

24

26



10025w001 seguence Tisting.txt
<213> 20
<213> 30
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 20
atrgcctcgag atgagcaaac caaaggtartt 30

<210> 21
<213i> 30
<212> DNA
<213> Artificial

<Z220>
<223> primer

<400> 21
atgegeggee gettatgygea tgggaacagyg 30

<210> 22
<21i> 30
<Z212> DNA
<213> Artificial

<220>
<223> primer

<400> 22
atgcctcgag atgagcaage ccaaagtatt 30

<2310> 23

<211> 30

«2i2> DNA

<213> Artificial

<220>
<223> primer

<400= 23
atgogeggee goetrtratggea tttgaactay 30

<210> 24
<21l> 75
<212> DNA
<213> Artificial

<220>
<223> primer

<400 24
attattattt tctactcata acctcacgea aaataacaca gtoaaatcaa tcaaaatgag 60

caaaccaaag gtatt 75

<210> 25

<Z21l> 20

«Z212> DNA

<213> artificial

<Z220>
Page 9



<223>
<400>

10029w001 sequence listing.txt

primer

25

aggegtatca cgaggeectt

<210>
<211
<212>
<213>

<220>
<223

<400>

attattattt tctactcata accrcacgea aaataacaca gtcaaatcaa tcaaaatgag

26

75

DNA
Artificial

primer

26

caagcccaaa gtatt

<210>
<2il>
212>
<213>

<220>
<223>

<400

gaatraattc ttgaagacga aagggcctcg tgatacgect agattgtact gagagtgeac

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

<220>
<223>

<400>

tatttitcgt tacataaaaa Tgcttataaa actitaacta ataattagag atrtaaatcge

27

60

DNA
Artificial

primer

27

28

80

DNA
artificial

primer

28

ctgtgeggta tttcacaccg

<210
<211>
<212>
<213

<220>
<223>

<400>

29

24

DNA
Artificial

primer

29

gacaattctg gttaggtcca agag

<210>
«21i>
<212>
<213>

<220>
<223>

=400

30

24

DNA
Artificial

primer
30

ttaagciget goggagottc cacg

rPage 10
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60
75

60

80

24

24 -



16029w001 sequence Tisting.txt

<210> 31
<211> 29
<212> DNA
<213> Artificial

<220>
<223> primer -

<400> 31
coctcgagat gaagatittt gertacgge 29

<210> 32

<211> 31

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 32
cCgegaeege ttaatattca acageaatag ¢ 31

<210> 33

«211> B85

<212 DNA

<213> Artificial

<220>
<223> primer

<400> 33
tCrcaattat tattttctac tcataaccic acgcaaaata acacagtcaa atcaatcaaa 60

atgaagattt ttgctracgg catte B3

<210> 34

<211> 22

<212> DNA

«<213> Artificial

<220>
<223> primer

<4(0> 34
atggattcta gaacagttgg ta 22

<210> 35

<21i> 22

<212> DA

<213> Artificial

<220>
<223> primer

<400> 35
ttacttgttt tCtagataag ct 22

<210> 36
<2il> 75
<212> DNA
<213> Artificial
pPage 11



10029w001 seguence 1isting. Xt

<220
<223> primer

<400> 36
ttagtittaa aacaccaaga acttagtttc gaataaacac acataaacaa acaaaatgag 60

caaaccaaag gtatt 75

<210> 37

<211> 22

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 37
atgtctgoee ctaagaagat cg 22

<210> 38

<21i> 24

<212> DMNA

<213> artificial

<220>
<223> primer

<400> 38
ttaagcaagy attricttaa citc 24

<210> 39

<211> 75

<Z212> DNA

<213> Artificial

<220>
<223> primer

<400> 39
atttatagtc gtaactacaa agacaagcaa aataaaatac gricgorcta ttaagatgag 60

caaaccaaag gtatt 75

<210> 40

<213i> B8

<212> DNA

<213> aArtificial

<220>
<223> primer

<400> 40
actcgeogcge aagatciaag cggocgotaa tggatccaat aatcgatget grottictte 60

trcatacg 68

<210> 41

<21ii> 37

<2172> DNA

<213> aArtificial

<220>
Page 12



<223>
<400>

) 10029w001 sequence Tisting.txt
primer

41

actcgogcge aagatctgaa cttctccaac aggtage

<210>
<211
<212>
<213>

<220
<223>

<400

42

99

DNA
Artificial

primar

42

cggecgocag ctgaagettc gracgergca ggtcgacaac cCttaatata acttegtata

atgtatgcta tacgaagtta tcotttgotg tgttotace

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

<220>
<223>

<400>

43

68

DNA
Artificial

primer

43

tcgatcagaa acttctogac agacgtcgeg gtgagttcag gotttitcat crttatccge

cagtatgt

<210>
<211>
<212
<213>

<220>
<223>

<400>

44

50

DNA
Artificial

primer
44

atgaaaaagce ctgaactcac cgcgacgtct grcgagaagt ttotgatcga

<210>
«<21%>
<212
<213>

<220>
<223>

<&00>

45

69

DNA
Artificial

primer
45

catgaggatc ataatittata acgtaatccc ataaataaaa gtcatacaat ctatrtccttt

gcecetegga

<210>
<211>
<21d>
<Z213>

<220>
<223>

46

50

DNA
Artificial

primer

Page 13

37

60
99

60
68

50

60
69



<400

attgtratgac ttttatttat gggattacgt tataaattat gatcctcatg

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

<220>
<223>

<400

taggccacta gtggatctga tatcacctaa taactitcgta tagcatacat

tattcattca tccoctcacta TCg

<210
<211>
<212>
<213>

<220>
<223>

<400>

46

47

83

DNA
argificial

primer
47

48

20

DNA
artiticial

primer

48

ggccgocage tgaagetteg

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

<220
<223>

<400

49

20

DNA
artificial

primer
49

aggccactag tggatctgat

<210>
<211>
<212>
<213

<220>
<223>

<400>

actcggater ctgcaagcta ctrtgtaatt aaacaaataa cggy

<210
<21l>
<212>
<213>

<220
<223>

<400>

ggagactctt cacactgttg gcgtctatga ttcaagattg tcagtttcca togtggattg

50

44

DNA
artificial

primer
50

51

8O

DNA
Aartificial

primer
51

gaatagatct ggtgacctig

10029w001 sequence listing.txt

tatacgaagt

50

83

20

20

44

60
80



10029w001 sequence Tisting.txt

<210> 52

<21l> 90

<212> DNA

<213> artificial
<220>

<22%3> primer
<400> 52

acaactartc caatccacga tggaaactga caatcttgaa tcatagacge caacagtgtg

agagagtctce agetgaagot tegtacgetg

<210> 53

<21l> 40

<212> DNA

«213> Artificial
<220>

<223> primer
<400> 33

actcggoegy ccatcgatca crtagtggatc fgatatcace

<210> 54

<211> 38

<212> DRA

<213> Artificial
<220>

<223> primer
<400> 54

actcgcggee gototagaca ccaactttga agatagyg

<210> 55

<213> 64

«<212> DNA

<213> Artificial

<220
<223> primer

<400> 55
aataccttty gttigctcat ggtatcgatt gttttagtitt tgtttgtttg ttgtgtataa

cgag

<210> 56

<211l> 64

<212> DNA

<213> Artificial

<220
<223> primer

<400> 56
ccecgrtatac acaacaaaca aacaaaacta aaacaatcga taccatgage aaaccaaagqg

tatt
<210> 57

<211> 35
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<212>
<213>

<22(>
<223>

<400>

DA
artificial

primer
57

actcagatct tcattatgge atgggaacag gagrt

<210>
<211>
<212>
<213

<220
<223>

<&00>

ccgtaagcaz aaatcticat ggtatcgatt grtttagrert tgrttgtttg ttgtgtataa

cgag

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

<220>
<223>

<400

coccgrtatac acaacaaaca aacaaaacta asacdatcga taccatgaag atttttgoit

acgg

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

220>
<223>

<400

58

64

DNA
Arvificial

primer
58

59

64

DNA
artificial

primer

59

60

35

DNA
Artificial

primer

60

actcagatct tcattaatat tCaacagcaa tagct
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