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<141>

<150>
<151>

<160> 51

<170>

<210> 1

<211> 2412
<212> DNA
<213>

<220>
<223>

<400> 1

atggcagtag
gctaactacc
ttaaaggcag
aacttcattt
atcgaaggtt
tacactgaaa
cacttctcat
cacgaaggtg
ccagaagtta
gcatcatggt
atccaagtta
gaacttacta
gaagctgacc
atggctaaga
gaaaacaatg
tggactggtc
caaattccag
ttgaagtcat
gaagagaaca
atcgatccta
cctggttctg
gaattgaacc
tacgcattcc
gaagatgtgg
ggattccttg
ttcggtcgtg
gatctttact
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attacgattc
tttcagttgg
aagatgttaa
acgcacactt
caggtcacgg
tttatcctga
tcccaggcgg
gggaacttgg
ttgccgcetgt
tctcagacaa
acggattcaa
agtacttcga
gtgatggtga
ctttggacaa
ataactcatt
ctaagactga
ttccagtatc
acaagccaga
caccagaagg
agccacttgt
ttgtaaagca
caactaactt
ttgatggtca
ctccacaagg
aaggttacac
ttgttgattc
ggcgtcacca

PCT/US2012/059136
2012-

Artificial Sequence

Synthetic Construct

caagaaatac
tacattgtac
gcctaagcca
gaaccgtgta
tggccaagtt
atatactcaa
tactgcatca
ttactcactt
tgaaatcggt
gttcattaac
gatttctaac
aggtatgggt
attcaagggt
ggttgttgaa
accacaatgg
ccttgatggt
ccaagatgac
agaattgttt
taaccgtcgt
attgccaaac
agacatgctt
ccgtggattt
aaagcgtcaa
tcgtatgatc
attaactggt
aatgcttact
atacccagca

ISOPRENOID PRECURSORS,

FastSEQ for Windows Version 4.0

ttggaaagtg
ttaatgggtg
attggtcact
attaagaagt
atggttaaca
gacactaagg
cacgctgcac
tcacacggtg
gatggtgaag
ccaatcaagg
cctactatcc
tggaagccat
tacaagcctc
gaaatcaagg
ccaatgatta
aacccaattg
atggaacaca
gacgaagatg
atggctatga
taccgtgatt
gaatggggta
ggtcctgacg
tggatggaaa
gattcacaac
cgtcacggat
caacacatga
ttgaactttg

SEQUENCE LISTING

AND

ttgatgctta
atccattact
ggggtactat
atgaccttga
actcatactt
gaatggctaa
ctgaaacacc
ttggtgctat
ctgaaactgg
atggtgcggt
tttcatggat
actttgtttc
acatggaagt
ctattcaaaa
tcttcecgtge
aaaactcatt
aggacatcct
gtcacccagt
accctatcac
ttgctattga
agtacctcaa
aatctaagtc
gtgtccacga
tttcagaaca
tcttcgcaac
agtggttacg
ttgatacttc

ctggcgtgca
tcgccaacca
tgttcctcaa
tatgttctac
ggatggttca
gttattcaag
aggttcaatc
cttagataac
tccattaatg
attaccaatc
gagcgacgaa
agcttacaaa
tcacgaagaa
gaacgctcgt
acctaagggt
ccgtgcacac
tgttgattgg
tgctcttgtt
taatggtggt
tgttcaaaat
caagatggct
aaaccgtctt
accaaacgac
ccaagctgaa
ttacgaagca
taaggctaag
tactgtattc

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



caacaagatc
aaggaacgtc
gtatctaaca
ccacgtgcac
tacattgact
ggtactgaac
gaattgaaga
aaccctgaag
atctttgcat
cgtaacgttc
cgtgtattaa
ggttacgaac
aaccactaca
ggtcttaagt

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

2
803
PRT

<220>

<223> Synth

<400> 2

Met Ala
1

Tyr Trp

Val
Arg

Gly Pro
35

Ile

Asp

Pro
50
His

Lys

Ala
65
Ile

Leu

Glu Gly

Leu Asp Gly
Met
115

His

Lys Gly

Ala Ser
130
Glu Leu
145

Pro

Gly

Glu Val

Gly Pro Leu

Lys Asp Gly
195
Asn Pro
210

Phe

Ser
Tyr Glu
225
Glu

Ala Asp

Val His Glu

Ala Ile
275
Pro

Lys

Gln Trp

acaacggtta
cagacctcgt
aggcattccg
aatggttctc
gggcatctac
ctactgaaga
ttcgttacat
gtttaactga
ggcacggatt
acattcactc
acgaacttga
aaaagagtgc
tccgttcaga
aa

etic

Asp Tyr
5
Ala Ala
20
Leu Leu

Gly His

Asn Arg

Ser Gly
85

Ser Tyr
100
Ala Lys

Ala Ala

Tyr Ser

Asp
Asn
Arg
Trp
Val
70

His
Thr
Leu

Pro

Leu

cactcaccaa
taaggaatac
taaccaagaa
tattgatgaa
tgaccaaggt
agctcttgca
caacatcatc
tgctgaattc
ccgtgacatg
atacgaagaa
ccggttccac
tgcatttgtt
aggtaaggac

Artificial Sequence

Construct

Ser Lys

Tyr Leu

Gln Pro
40
Gly Thr
55
Ile Lys

Gly Gly

Glu Ile

Phe Lys
120
Glu Thr
135

Ser His

150

Ile Ala
165
Met Ala
180
Ala Val

Thr Ile

Gly Met

Ala
Ser
Leu
Leu

Gly

Val Glu

Trp Phe

Ile
200
Trp

Pro

Ser
215

Trp Lys

230

Arg Asp
245
Glu Met
260
Gln Lys

Met Ile

Gly
Ala
Asn

Ile

Glu Phe

Lys Thr

Ala Arg
280

Phe Arg

gatccaggtc
ttgccagcag
tgcatcaacc
gctactcaat
actgaaccag
gctattgaca
gaaattatgc
aatagttact
atccaagcat
aatggtgata
ttagctaagg
gccaagatgg
ttaccagaag

Lys Tyr Leu
10

Ser Val

25

Leu

Gly

Lys Ala

Ile Val Pro

Lys Tyr Asp

75

Gln Val Met

90

Tyr Pro Glu

105
His

Phe Ser

Pro Gly Ser

Gly Val Gly

155

Ile Gly Asp
170

Ser Asp

185

Ile

Lys

Gln Val

Met Ser Asp
Phe
235

Tyr

Pro Tyr

Lys Gly
250
Leu Asp
265

Glu

Lys

Asn Asn

Ala Pro Lys

tattgactca
atactaactc
tcttcgtaac
tggctgacaa
atgttgtatt
ttcttcatga
gtttgatgaa
tcactactga
tgttcttcga
tcaccactcc
acgctatcca
acaacatgat
ttactaactg

Glu Ser Val

Thr Leu Tyr

30

Glu Asp Val
45

Gln Asn

60

Leu

Phe

Asp Met

Val Asn Asn

Thr Gln
110
Gly

Tyr
Phe Pro
125
Ile His Glu
140
Ala

Ile Leu

Gly Glu Ala

Phe Ile Asn

190

Asn Gly Phe
205

Glu Glu

220

Val

Leu

Ser Ala

Lys Pro His

Val Val Glu
270
Asn Ser
285

Trp

Asp

Gly Thr

cttgtttgaa
attaatggcet
ttctaagcac
tggtcttggce
tgcatcttct
caacttccct
cactgacaag
caagccagtt
tcgtgctaac
attcgacatg
aagtgttcct
caacaagcac
gacttggaag

Asp Ala
15
Leu Met

Lys Pro

Ile Tyr

Phe Tyr
80
Ser Tyr
95
Asp Thr

Gly Thr

Gly Gly
Asn
160
Thr

Asp

Glu
175
Pro Ile

Lys Ile

Thr Lys

Tyr Lys
240
Met Glu
255
Glu Ile

Leu Pro

Gly Pro

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2412



Lys
305
Gln
Leu
Asp
Arg
Pro
385
Pro
Asn
Asp
Arg
Pro
465
Gly
Thr
Met
Pro
Asn
545
Lys
Ser
Asn
Asp
Ala
625
Gly
Asp
Met
Glu
His
705
Arg
Pro

Lys

Phe

290
Thr

Ile
Val
Gly
Arg
370
Leu
Gly
Lys
Glu
Gln
450
Gln
Phe
Tyr
Lys
Ala
530
Gly
Glu
Leu
Leu
Glu
610
Ser
Thr
Asn
Arg
Phe
690
Gly
Asn
Phe

Asp

Val
770

Asp
Pro
Asp
His
355
Met
Val
Ser
Met
Ser
435
Trp
Gly
Leu
Glu
Trp
515
Leu
Tyr
Arg
Met
Phe
595
Ala
Thr
Glu
Phe
Leu
675
Asn
Phe
Val
Asp
Ala

755
Ala

Leu
Val
Trp
340
Pro
Ala
Leu
Val
Ala
420
Lys
Met
Arg
Glu
Ala
500
Leu
Asn
Thr
Pro
Ala
580
Val
Thr
Asp
Pro
Pro
660
Met
Ser
Arg
His
Met
740

Ile

Lys

Asp
Pro
325
Leu
Val
Met
Pro
Val
405
Glu
Ser
Glu
Met
Gly
485
Phe
Arg
Phe
His
Asp
565
Val
Thr
Gln
Gln
Thr
645
Glu
Asn
Tyr
Asp
Ile
725
Arg

Gln

Met

Gly
310
Val
Lys
Ala
Asn
Asn
390
Lys
Leu
Asn
Ser
Ile
470
Tyr
Gly
Lys
Val
Gln
550
Leu
Ser
Ser
Leu
Gly
630
Glu
Leu
Thr
Phe
Met
710
His
Val

Ser

Asp

295
Asn

Ser
Ser
Leu
Pro
375
Tyr
Gln
Asn
Arg
Val
455
Asp
Thr
Arg
Ala
Asp
535
Asp
Val
Asn
Lys
Ala
615
Thr
Glu
Lys
Asp
Thr
695
Ile
Ser
Leu

Val

Asn
775

Pro
Gln
Tyr
Val
360
Ile
Arg
Asp
Pro
Leu
440
His
Ser
Leu
Val
Lys
520
Thr
Pro
Lys
Lys
His
600
Asp
Glu
Ala
Ile
Lys
680
Thr
Gln
Tyr
Asn
Pro

760
Met

Ile
Asp
Lys
345
Glu
Thr
Asp
Met
Thr
425
Tyr
Glu
Gln
Thr
Val
505
Asp
Ser
Gly
Glu
Ala
585
Pro
Asn
Pro
Leu
Arg
665
Asn
Asp
Ala
Glu
Glu
745

Gly

Ile

Glu
Asp
330
Pro
Glu
Asn
Phe
Leu
410
Asn
Ala
Pro
Leu
Gly
490
Asp
Leu
Thr
Leu
Tyr
570
Phe
Arg
Gly
Asp
Ala
650
Tyr
Pro
Lys
Leu
Glu
730
Leu

Tyr

Asn

Asn
315
Met
Glu
Asn
Gly
Ala
395
Glu
Phe
Phe
Asn
Ser
475
Arg
Ser
Tyr
Val
Leu
555
Leu
Arg
Ala
Leu
Val
635
Ala
Ile
Glu
Pro
Phe
715
Asn
Asp

Glu

Lys

300
Ser

Glu
Glu
Thr
Gly
380
Ile
Trp
Arg
Leu
Asp
460
Glu
His
Met
Trp
Phe
540
Thr
Pro
Asn
Gln
Gly
620
Val
Ile
Asn
Gly
Val
700
Phe
Gly
Arg

Gln

His
780

Phe
His
Leu
Pro
365
Ile
Asp
Gly
Gly
Asp
445
Glu
His
Gly
Leu
Arg
525
Gln
His
Ala
Gln
Trp
605
Tyr
Phe
Asp
Ile
Leu
685
Ile
Asp
Asp
Phe
Lys

765
Asn

Arg
Lys
Phe
350
Glu
Asp
Val
Lys
Phe
430
Gly
Asp
Gln
Phe
Thr
510
His
Gln
Leu
Asp
Glu
590
Phe
Ile
Ala
Ile
Ile
670
Thr
Phe
Arg
Ile
His
750

Ser

His

Ala
Asp
335
Asp
Gly
Pro
Gln
Tyr
415
Gly
Gln
Val
Ala
Phe
495
Gln
Gln
Asp
Phe
Thr
575
Cys
Ser
Asp
Ser
Leu
655
Glu
Asp
Ala
Ala
Thr
735
Leu

Ala

Tyr

His
320
Ile
Glu
Asn
Lys
Asn
400
Leu
Pro
Lys
Ala
Glu
480
Ala
His
Tyr
His
Glu
560
Asn
Ile
Ile
Trp
Ser
640
His
Ile
Ala
Trp
Asn
720
Thr
Ala

Ala

Ile



Arg Ser Glu Gly Lys Asp Leu Pro Glu Val Thr Asn Trp Thr Trp Lys
790

785

Gly Leu Lys

<210> 3

<211> 2478
<212> DNA
<213>

<220>
<223>

<400> 3

atgacgagtc
gccctcgaag
tatctgcgtt
ctggtgggcce
ttcattgctg
gccggtacct
aaggacgaag
tcccacttecg
ctgtcccacg
ggcgacggcg
aacccgcgcea
aacccgacca
ggttacgagc
cgccgctteg
gctcagaccg
ggctggacct
caggtgccgce
ctcgagtcct
ctcgccttca
gtgatccgcg
gagttcggcc
gacatcatca
aaccgtctgce
gacgaggtcg
cagatggaag
tacgagtcct
gctaccgtcc
tcccacgtcet
gtcctgctga
gcgaacatgc
atcatcgccg
ctcgagaagg
gagatcgtgc
aagctgaagg
cagtccgcca
gccgacaagce
tacgatcgtc
accaccccgt
gctctgcgca
cgtgatgagg
tgggtgtact
gctggcgaca

<210> 4
<211> 825
<212> PRT

ctgttattgg
gcgttgacaa
ccaacccgct
actggggcac
accacggcca
cccagtccta
ctggtctgca
ctccggagac
cttacggcgce
aggctgagac
ccgacggtat
tcctgtcececg
cctacgagtt
ccgagctgtg
acaacgtgca
gcccgaagta
tggcctcege
acaagccgga
tgccgaaggg
acgacctgaa
acggctgggg
agaacaaccc
aggcttccta
acgagcacat
gcttcctcga
tcgtccacgt
gcgagattcc
ggcgtcagga
acaagtgctt
tgctggccat
gcaagcagcc
gtgccgccgce
ttgccgcecgce
aactgggcat
aggagaacga
cggtgctgtt
cgaaccacga
acgacatggt
tgatcgacgc
ccttccagtt
ccggcgtgaa
acgagtga

Artificial Sequence

Synthetic Construct

caccccttgg
gtactggcgc
gatgaaggag
tacccctggce
gaacaccgtg
cctggacggce
gaagttcttc
cccgggcetcece
catcatggac
cggcccgctg
cgtgctgccg
catctccgac
cgtcgctggce
ggagaccatc
ccgtccegttce
catcgacggc
ccgcgacacc
agagctgttc
cgagctgcgt
gctgccgaac
ccagctcgag
gcgtgacttc
cgaagtcacc
gcgcgtctcecce
ggcctacctg
gatcgactcc
gtggcgcaag
ccacaacggc
ccacaacgac
cgccgagaag
cgccgceccacce
ttgggactgg
cggcgacgtc
caagttcaag
cgaggccctg
cgcgtaccac
caacttcaac
tcgtgtcaac
cgacaagtac
cgccgtcgac
caccggcaag

795

aagaagctca
gttgccaact
cccttcecaccce
ctgaacttcc
atcatcatgg
acctacaccg
cgtcagttct
atccacgagg
aacccgagcc
gctaccggtt
atcctgcacc
gaagagctcc
ttcgatgatg
tgggacgaga
tacccgatgce
aagaagaccg
gaggcccact
gacgccaacg
atcggtgcca
ctcgaggact
gccacccgcet
cgcatcttcg
aacaagcagt
ggccaggtcg
ctgaccggcc
atgctgaacc
ccgatcgcect
ttctcccacce
cacgtcatcg
tgctacaagt
tggctgaccc
gcctccaccg
cccacccagg
gtcgtgaacg
tccaacgagg
tcctacgcecce
gtccacggct
cgcatcgacc
gccgacaaga
aagggctacg
aagggtgccg

gcgctccggt
acctttccat
gcgaagatgt
tcatcggcca
gcccgggceca
agaccttccc
cttacccggg
gtggtgagct
tgttcgtccce
ggcagtccaa
tcaacggcta
acgagttctt
aggaccacat
tctgcgacat
tgatcttccg
aaggctcctg
tcgaggtcct
gcgccgtcaa
acccgaacgc
acgaggtcaa
ccctgggcegce
gaccggatga
gggatgccgg
tcgagcagcect
gtcacggcat
agcacgccaa
ccatgaacct
aggatccggg
gcatctactt
ccaccaacaa
tggacgaggc
ccaagaccaa
agatcatggc
ttgtcgacct
agttcgccga
acgacgtgcg
acgaggagga
gctacgagct
tcgacgagcect
accacccgga
tcaccgctac

800

ttccgaggaa
cggccagatt
gaagcatcgt
catcaaccgt
cggtggcccg
gaagatcacc
cggtattccg
gggttacgct
ggccatcgtc
caagctcgtg
caagatcgcc
ccacggcatg
gtccatccac
caaggccacc
caccccgaag
gcgttcccac
caagaactgg
ggacgacgtc
caacggcggt
ggaagtggcc
ctacacccgc
gaccgcttcc
ctacatctcc
gtccgagcac
ctggagctcc
gtggcttgag
gctggtctcc
tgtcacctcc
cgccaccgac
gatcaacgcc
tcgcgccgag
cgatgaagcc
cgcttccgac
gctctccecctg
catcttcacc
cggtctgatc
gggctccacc
gaccgctgag
cgagaagttc
ctacaccgac
cgccgctacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2478



<213> Artificial Sequence

<220>

<223> Synthetic

<400> 4

Met Thr
1

Val Ser

Asn Tyr

Lys Glu
50

Trp Gly

65

Phe Ile

His Gly
Thr Glu

Phe Phe
130

Pro Glu

145

Leu Ser

Pro Ala
Gly Trp

Leu Pro
210

Leu Ser

225

Gly Tyr

Met Ser
Glu Ile
Pro Phe
290
Pro Lys
305
Gln Val
Leu Lys
Asn Gly
Leu Arg
370
Asp Leu
385
Glu Phe
Ala Tyr

Phe Gly

Ser
Glu
Leu
35

Pro
Thr
Ala
Gly
Thr
115
Arg
Thr
His
Ile
Gln
195
Ile
Arg
Glu
Ile
Cys
275
Tyr
Tyr
Pro
Asn
Ala
355
Ile
Lys
Gly

Thr

Pro

Pro
Glu
20

Ser
Phe
Thr
Asp
Pro
100
Phe
Gln
Pro
Ala
Val
180
Ser
Leu
Ile
Pro
His
260
Asp
Pro
Ile
Leu
Trp
340
Val
Gly
Leu
His
Arg

420
Asp

Construct

Val
Ala
Ile
Thr
Pro
His
85

Ala
Pro
Phe
Gly
Tyr
165
Gly
Asn
His
Ser
Tyr
245
Arg
Ile
Met
Asp
Ala
325
Leu
Lys
Ala
Pro
Gly
405

Asp

Glu

Ile
Leu
Gly
Arg
Gly
70

Gly
Gly
Lys
Ser
Ser
150
Gly
Asp
Lys
Leu
Asp
230
Glu
Arg
Lys
Leu
Gly
310
Ser
Glu
Asp
Asn
Asn
390
Trp

Ile

Thr

Gly
Glu
Gln
Glu
55

Leu
Gln
Thr
Ile
Tyr
135
Ile
Ala
Gly
Leu
Asn
215
Glu
Phe
Phe
Ala
Ile
295
Lys
Ala
Ser
Asp
Pro
375
Leu
Gly

Ile

Ala

Thr
Gly
Ile
40

Asp
Asn
Asn
Ser
Thr
120
Pro
His
Ile
Glu
Val
200
Gly
Glu
Val
Ala
Thr
280
Phe
Lys
Arg
Tyr
Val
360
Asn
Glu
Gln

Lys

Ser

Pro
Val
25

Tyr
Val
Phe
Thr
Gln
105
Lys
Gly
Glu
Met
Ala
185
Asn
Tyr
Leu
Ala
Glu
265
Ala
Arg
Thr
Asp
Lys
345
Leu
Ala
Asp
Leu
Asn

425
Asn

Trp
10

Asp
Leu
Lys
Leu
Val
90

Ser
Asp
Gly
Gly
Asp
170
Glu
Pro
Lys
His
Gly
250
Leu
Gln
Thr
Glu
Thr
330
Pro
Ala
Asn
Tyr
Glu
410

Asn

Arg

Lys
Lys
Arg
His
Ile
75

Ile
Tyr
Glu
Ile
Gly
155
Asn
Thr
Arg
Ile
Glu
235
Phe
Trp
Thr
Pro
Gly
315
Glu
Glu
Phe
Gly
Glu
395
Ala

Pro

Leu

Lys
Tyr
Ser
Arg
60

Gly
Ile
Leu
Ala
Pro
140
Glu
Pro
Gly
Thr
Ala
220
Phe
Asp
Glu
Asp
Lys
300
Ser
Ala
Glu
Met
Gly
380
Val
Thr

Arg

Gln

Leu
Trp
Asn
45

Leu
His
Met
Asp
Gly
125
Ser
Leu
Ser
Pro
Asp
205
Asn
Phe
Asp
Thr
Asn
285
Gly
Trp
His
Leu
Pro
365
Val
Lys
Arg

Asp

Ala

Ser
Arg
30

Pro
Val
Ile
Gly
Gly
110
Leu
His
Gly
Leu
Leu
190
Gly
Pro
His
Glu
Ile
270
Val
Trp
Arg
Phe
Phe
350
Lys
Ile
Glu
Ser
Phe

430
Ser

Ala
15

Val
Leu
Gly
Asn
Pro
95

Thr
Gln
Phe
Tyr
Phe
175
Ala
Ile
Thr
Gly
Asp
255
Trp
His
Thr
Ser
Glu
335
Asp
Gly
Arg
Val
Leu
415

Arg

Tyr

Pro
Ala
Met
His
Arg
80

Gly
Tyr
Lys
Ala
Ala
160
Val
Thr
Val
Ile
Met
240
His
Asp
Arg
Cys
His
320
Val
Ala
Glu
Asp
Ala
400
Gly

Ile

Glu



Val Thr
450

Glu His

465

Gln Met

Ile Trp
Asn Gln

Arg Lys
530

Arg Gln

545

Val Leu

Phe Ala
Lys Ser

Ala Thr
610

Ala Ala

625

Glu Ile

Ala Ala
Asn Val
Ala Leu
690
Val Leu
705
Tyr Asp
Glu Gly
Asp Arg
Lys Tyr
770
Phe Gln
785
Trp Val

Thr Ala

<210> 5

435
Asn

Met
Glu
Ser
His
515
Pro
Asp
Leu
Thr
Thr
595
Trp
Ala
Val
Ser
Val
675
Ser
Phe
Arg
Ser
Tyr
755
Ala
Phe

Tyr

Ala

<211> 329
<212> PRT
<213> Artificial Sequence

<220>

Lys
Arg
Gly
Ser
500
Ala
Ile
His
Asn
Asp
580
Asn
Leu
Trp
Leu
Asp
660
Asp
Asn
Ala
Pro
Thr
740
Glu
Asp
Ala

Ser

Thr
820

Gln
Val
Phe
485
Tyr
Lys
Ala
Asn
Lys
565
Ala
Lys
Thr
Asp
Ala
645
Lys
Leu
Glu
Tyr
Asn
725
Thr
Leu
Lys
Val
Gly

805
Ala

Trp
Ser
470
Leu
Glu
Trp
Ser
Gly
550
Cys
Asn
Ile
Leu
Trp
630
Ala
Leu
Leu
Glu
His
710
His
Thr
Thr
Ile
Asp
790

Val

Gly

Asp
455
Gly
Glu
Ser
Leu
Met
535
Phe
Phe
Met
Asn
Asp
615
Ala
Ala
Lys
Ser
Phe
695
Ser
Asp
Pro
Ala
Asp
775
Lys

Asn

Asp

<223> Synthetic Construct

<400> 5

440
Ala Gly

Gln Val
Ala Tyr

Phe Val
505

Glu Ala

520

Asn Leu

Ser His
His Asn

Leu Leu
585

Ala Ile

600

Glu Ala

Ser Thr
Gly Asp
Glu Leu
665
Leu Gln
680
Ala Asp
Tyr Ala
Asn Phe
Tyr Asp
745
Glu Ala
760
Glu Leu
Gly Tyr
Thr Gly

Asn Glu
825

Tyr
Val
Leu
490
His
Thr
Leu
Gln
Asp
570
Ala
Ile
Arg
Ala
Val
650
Gly
Ser
Ile
His
Asn
730
Met
Leu
Glu

Asp

Lys
810

Ile
Glu
475
Leu
Val
Val
Val
Asp
555
His
Ile
Ala
Ala
Lys
635
Pro
Ile
Ala
Phe
Asp
715
Val
Val
Arg
Lys
His

795
Lys

Ser
460
Gln
Thr
Ile
Arg
Ser
540
Pro
Val
Ala
Gly
Glu
620
Thr
Thr
Lys
Lys
Thr
700
Val
His
Arg
Met
Phe
780

Pro

Gly

445
Asp

Leu
Gly
Asp
Glu
525
Ser
Gly
Ile
Glu
Lys
605
Leu
Asn
Gln
Phe
Glu
685
Ala
Arg
Gly
Val
Ile
765
Arg

Asp

Ala

Glu
Ser
Arg
Ser
510
Ile
His
Val
Gly
Lys
590
Gln
Glu
Asp
Glu
Lys
670
Asn
Asp
Gly
Tyr
Asn
750
Asp
Asp

Tyr

Val

Val
Glu
His
495
Met
Pro
Val
Thr
Ile
575
Cys
Pro
Lys
Glu
Ile
655
Val
Asp
Lys
Leu
Glu
735
Arg
Ala
Glu

Thr

Thr
815

Asp
His
480
Gly
Leu
Trp
Trp
Ser
560
Tyr
Tyr
Ala
Gly
Ala
640
Met
Val
Glu
Pro
Ile
720
Glu
Ile
Asp
Ala
Asp

800
Ala

Met Thr Asp Val Arg Phe Arg Ile Ile Gly Thr Gly Ala Tyr Val Pro



Glu Arg Ile

Asp Asp Trp

35

Ala Asp Asp
50

Ala Leu

65

Val

Lys

Ala Thr

Val Gln His

Ala Val Cys
115
Val Tyr
130

Arg

Leu

Ser Ile

145

Asp Gly Ala

Pro Ile Val

Leu Ile Arg
195
Leu Asp
210

Arg

Gly
Arg Phe
225
His

Glu Ala

Gln Ala Asn
Ala
275

Ser

Pro Arg

Ala Ala
290
Phe Arg
305

Ala

Pro

Ala Ser

<210> o

<211> 2439
<212> DNA
<213>

<220>
<223> L.gra
<400> 6

atggttaaag
cagctctcaa
aagaacgacc
gggaacggcc
ccggcttcga
caacagatcc
aatgcgccga
acgatgacct
gaaaatgttg

Val
20
Ile

Ser
Thr
Gln Ala
Ala Ala
Thr

85
Leu

Ser

His
100
Ser Gly

Arg Gly

Leu Asn

Asn
Arg
Thr
Gly
70

Pro
Gly
Thr

Gly

Pro

Asp Glu
Thr
40

Asp

Lys

Ser
55
Ile Thr

Asp Arg

Ala Thr

Val Phe
120
Tyr Ala
135

Ala Asp

150

Ala
165
Arg

Gly

Arg
180
Val Pro

Ala Gly

Val Thr

Met

Val

Ala

Leu

Glu

Val Leu

Ala Leu

Gly Gly
200
Gln Tyr
215

His Leu

230

Val
245
Val

Gly

Gly
260
Thr Met

Ile Pro

Gly Glu

Asp
Met
His
Ile

Leu

Ala Ala

Leu Asp
Thr
280
Met

Arg

Thr
295

Val Leu

310

Phe Ala

325

yi mvak

acattgtaat
agatgacggc
aggtcaaaga
agaatcccgce
ctattaacca
tactcggaga
gtattacata
tcgatggtct
ccgaacagta

Leu

Ile Glu

Artificial Sequence

aattgatgcc
ggtggaattg
ccatgtagaa
ccgtcagatc
ggtgtgtggt
agcggaagta
ttataataaa
gaccgacgcg
cggcgtatca

10
Val Gly
25

Gly

Ala

Ile Arg

Leu Ala Thr

Glu Gln
75

Pro

Pro

Gln
90
Thr

Pro
Gly Ala
105
Ala

Leu Ser

Leu Val Ile
Thr
155

Thr

Arg Lys
Pro
170
Thr

Gly
His Phe
185
Ser

Arg Gln

Phe Ala Met

Gln Leu
235

Ser

Pro

Ile
250
Val

Asp

Glu
265
Val

Phe

Glu Thr

Asp Ala Ala

Leu Ala Gly
315

Trp

ctccgtactce
ggaaccgcag
caagtcattt
gcccttaatt
tctggcctga
atagtagcag
gaagaagaca
tttagcggaa
cgtgaggccc

Pro Ala Gly

30

Gln Arg Arg
45

Ala Ala

60

Leu

Gly

Thr Val

Pro Thr Ala

Ala Phe Asp
110
Val Ala
125

Ala

Ser

Gly
140
Val

Asp

Val Leu

Ser Thr Gly
Leu
190

Asp

Gly Gly
Leu
205
Gly

Pro

Asp
220
Ile

Arg

Lys Gly

His Phe Val

Glu Leu
270

Asn

Gly
Tyr Gly
285
Val Arg
300

Phe

Ala

Gly Gly

ccatcggtaa
ttacaaaggc
ttggcaacgt
ctggcctgtc
aagcaataag
gaggtatcga
ccctctcaaa
agattatggg
aggacgcctt

15
Val Asp

Trp Ala

Arg Ala

Ile Ala
80
Ala Tyr
95
Val Asn

Gly Thr

Leu Tyr

Phe Gly
160
Thr Gly
175
Thr Asp

Thr Asp

Glu Val

Phe Leu
240
Pro His
255
His Leu

Thr Gly

Gly Ser

Met
320

Gly

gtaccgcggt
tctgttcgag
tttacaggca
cgcagagata
catggcgcgce
atccatgacg
gcctgttcect
tttaacagcc
tgcgtatgga

60

120
180
240
300
360
420
480
540



tcgcagatga
cttgaaatag
gaaaaattaa
gcctcaacga
acaaaccaga
tcaataatgg
agcatggaag
gttcaaaaag
ctaggccatc
aaacgtacac
gcaatattaa
cgtgaggacc
gtactggcag
tctgaaatgg
accatcccac
atggcaaacc
attgtactta
gcggcaattt
ctaaaagaga
atagttgata
gccggcecttte
gcaaccgaat
ggtgatggta
ccttatcgag
gcctcaggaa
cagcactatc
agtctaccac
gcggcattcg
gtagggctgg
ggtcacatgt
gttgaaatcc
atactcgcag

<210> 7

<211> 2442
<212> DNA
<213>

<220>
<223> E.

<400> 7

atgaaagaag
cttagtcctt
acaaagctta
aacggacaaa
gcgatgacta
ttaatacagt
gcacccatgc
atggttaatg
aaggtggcga
caattgaaag
aagattagcg
gaaaaactgg
gcttcaccgc
aacaataatc
tctatcatgg
aacctgtcca
gtttctcaag
ttaggccatc
ctgcgtgagc

aagcagcaaa
gggacgaagt
gtctgcttcg
tcaatgatgg
ttccctacct
gcattgctcc
aaatcgatct
agttaagcat
ctcttggcgce
acggacgcta
tagaagtgcc
gtctggctag
aaatgacact
aaatccctct
tagcaactga
acctgggcgg
tgaacgtcaa
ttcgtgccgce
tagtagtgcg
ctaaagacgc
tgagggaaat
caattgtgac
aacgaatcgc
ctgcaaccca
atgacacacg
ggggcttaag
ttgcactcgg
aaatcatggg
cgcaaaacct
cgctccaggce
tggccgaaaa
agatcagatc

faecium mvak

tggttatgat
ttacagcggt
agaaagacaa
acgttgcaag
ttaacgaagt
taggggaggc
tgaaacctta
acgggctgac
cccagttttc
cagcgcacgce
acgaggatgt
gcaccttgcg
tgaatgacgg
tgccttacct
gtattgcccc
cgattgatct
agctgcaatt
caatcggcgc
aaaagcgtta

ggcccaagaa
tattactcag
gaccattttt
cgcctcagcec
tgcgatcgta
cgtgagtgcg
ctttgaaatt
tcccgatgaa
cacaggagcg
tggtattgcc
tcaggaagat
acttcaggag
tcctgaagat
tggtgtggct
ggaaccgagt
ttttcagtca
agaacccgca
agcgcagtca
tacgttcgat
aatgggcgct
ccttaccgaa
cgccagctgt
tgaaaaagtg
caacaaaggt
ggcggtcgeg
ccagtggcag
cagcgttggce
gatcacagag
ggcggcgtta
tcgctctcett
attacagggc
gcaaaaagtt

Artificial Sequence

tgatgcggcect
ggagctgggg
gatagaccaa
acaaatagcc
ttgcgggtcc
agagttggtc
ccagtcagag
ggatgcgttt
agtgtcgcgce
ggttgaagcc
cttgagtgaa
gacggtgttt
cgctagtgtc
ggcgacgata
aataaaggcc
gttcgaaatt
ggacgaagaa
aagcggagcc
tggtattgcg

cagggcattt
gacgaggggg
aaagaagatg
gtgatcattg
catgatatta
atcaataaac
aatgaggcat
aagatcaata
cgcattgtaa
tccctgtgcea
cagccggtta
caagccgtga
attgccgaca
ttgaatctga
gtaatcgctg
gaattaaaag
actatcgagc
catccatcga
gatgatccga
aacatcatta
gaaattctgt
cgcatacctt
gctgctgcat
attatgaatg
gcagccgcac
gttgcagaag
ggtgcaattg
gcgaaggagc
agagcgcttg
gcattatcgg
tctcgtatga
gaattgtga

cgcacaccca
acactggtca
gtgatattcg
ctgaacagtg
ggaatgaaag
attgcagggg
accaacgaat
tccaatgctc
gaggaacaag
ggggtgttct
gacgaggcag
tctgaagagg
gtgattcttg
aaggaggttg
attcaaaagt
aatgaagcat
aaagtgaata
cggatactga
tcattatgta

tcgcagctga
ttcgtcaaga
gtactgttac
catcaaagga
cagagatagg
tgatcgatcg
ttgcagcatc
ttggcggttc
ccaccctagc
ttggcggtgg
aaaaatttta
tcagcccagce
atctgatcga
gggtcaatga
cctgtaataa
atggtttcct
atacgatcac
ttgtgaaacg
cgttcctgtce
acaccattct
tctctatttt
acgaagcact
ctaaatttgc
gtattgaggc
atgcgtatgc
gcgcgttaca
aggtcttgcecce
tggcagaagt
ttagtgaagg
taggtgctac
atcaggcgaa

ttgggaaata
cgaaagggct
gcaatgtgct
gcttaccagt
cggtgatttt
gtacggagtc
acggagagcc
acatgggtct
accggtacgc
cagaagagat
taagaggcaa
gcacggttac
catcaaaaga
cggaagttgg
taacagatcg
tcgcggcecatce
tctatggcgg
caaccttagc

tcggeggtgg

aatactgcct
gaccaccctc
agcgggcaac
gtttgctgag
cattgatcca
taaccaaatt
ctcggtggta
cggtattgca
gcaccagttg
ccttggccta
tcaattggcc
tacaaaacat
aaatcaaata
taagagttat
tggtgcaaaa
gcgtgggcaa
ggcagagaaa
aggtgggggt
tattgatctg
cgagggtgta
atctaattac
gagtaaaaaa
ccagttagat
cgtcgttttg
ttcacgcgat
cggggagatc
taaagcgaag
cacagctgcg
aatacagcaa
aggcaaggaa
cgctcagacc

cagaggtagt
gctggataaa
tcaggcagga
tgacgtgccg
agcccgceccag
aatgtcacaa
gatatcatca
tactgccgaa
attgtccagc
tattccggtt
cagcactttg
cgctggcaat
atacgcggaa
tatcgatcct
gtcgggcatg
tagcattgtt
ggcgatagcect
atacggcctc
tcttggtctg

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2439

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



gccgtgcectgt
taccagctta
gaaacggcac
gagaatcagg
ggcaagaaaa
aacggcgcca
cagattgtcc
aaagaagaac
ggtgttcagg
gactttctgg
agcgttgcaa
tcaaacttcg
ggtcgtaaca
gctaagcttg
gccgtcecgttg
gccgcccgta
gttggtaaat
ccaaaagcca
gtgatcgccg
ggcattcaga
atcggtgagg
caaacggcaa

<210> 8

<211> 2448
<212> DNA
<213>

<220>
<223> E.

<400> 8

atggaagaag
ttgaagaagt
aaccagaaaa
aatggccaga
gcttctacaa
caaatccaac
gcgccaagcc
atgacactgg
aacgtcgcac
cagatgaaag
gcgggtgaaa
aaactggcaa
agcaccatta
aatgacatac
attatgggca
ctcgaagata
gaatctgagt
ggtcatgcaa
gagatacaag
atgcttttag
ttgtcaccag
aaacagcagt
caaatatcag
gcctatgttg
gccaaaatgg
gttttcagcg
attttcgaac
cgcattgcac
tttttatcag

tagaagctaa
ccccecctececga
ttattttcca
tctccgaagt
aatggattcc
aaatctgcgg
tgtctggcaa
tgattctttg
atatttctac
tggacgtcaa
ataaactgcg
ctacggagtc
aagaaattgg
acccttaccg
ccgcaacggg
atggcttgta
taacagtccc
aagcttccct
cggtaggttt
aaggacacat
agatagagca
tacagatttt

tggtaattat
tttcagcggt
tcaaagagga
accccgcegceg
ttaacgaggt
tcggcaaagc
tgtcccacta
atggtctgac
agcgctacgg
cagcaaaagc
ctaaaaccat
gtctcaaacc
atgacggggc
cgtaccttgc
tctctceccgat
ttggagtttt
tgggattaga
ttggggcaac
cacgttatgg
aacgtccaac
ctgaacggtt
tatctcagat
agattgaact
tgccaatggc
ccggcgaaat
cgaagaatcc
gtgccgaaca
ttcgtcattt
tggacctttt

tatggagcag
gcggagatcg
ggagcagacg
ggaaattcca
tatggcgact
gaacatttgc
atcagaatat
cgcaaacgag
gcgggagttt
ggacgcaatg
tgaatggttc
cctggcatct
tgaacagatc
cgcggcaacc
aaacgacaca
ccaaggttta
actggctgtg
cgccatgctg
agcacagaat
gggcttgcaa
agtcgcgaaa
agaaaaaatt

Artificial Sequence

gallinarum mvak

agatgcacgt
ggcgctgggg
gatcgcgcag
gcaagttgct
ttgtgggtct
gcaagtagtg
taacaaggcg
agacgcattt
tatctccegt
gcaggcagaa
cacagctgac
tgtttttaaa
cgcccttgtg
gacaatcaaa
aaaagcgata
tgaaataaat
tccggctaaa
cggcgctcgce
tattgcgagc
tattgagaag
gcaagagctg
gatgcttgcce
cccaatgggc
gacggaagag
tcacactcag
gaatgaaatc
gtcctatcct
tcctgceccgat
tgtagatgtg

acccacaaag
cagcttatcg
ttgtccgaag
atgggaattg
gaagaacctt
gcggaaacgc
caagccgtga
tcgtacccga
atgggttctt
ggggcaaaca
ccggaagagg
gcatgttgcg
gccaagaaaa
cataacaagg
cgggctgttt
acggattggc
gcgactgtcg
gatattgatt
ctggcggcegt
gcacgttctt
aaactgcgtg
cgcgagaaat

cggactccga
acggccgtgg
gtcataattg
cttcaatcag
ggtttgaaag
ctggcaggcg
gaggatacgt
tctagtaaac
gaggcgcaag
aacaaattcg
gaagggatca
accgatggca
ctgcttgcta
gaaattgttg
caaacattgt
gaagcctttg
gttaaccgtt
ctggccactt
ctgtgcgttg
gctaaaccga
gaaaatcaac
gaggacactg
gtcgggatga
ccgtccgtcea
tcgaaagaac
gaacagagaa
tccattgtga
tctcagcagg
aaagacgcga

acgttcagaa
agaagaacgt
aactgtccga
cacaaaattt
cagtaatagc
ctcagcggct
taaatgccgt
gtattgttaa
ttcacgcgta
tgatcaactc
aaatactgtt
agattccttt
ttcaacaggc
ggattatgaa
ccgcttctat
agatcaaggg
gtggcgcgtce
ccgcaaaaga
tacgtgcatt
tagcgatttc
aagctgaaaa

ga

ttggtaaata
ctaaagacat
gtaatgtctt
ggttgtccgt
ctatcttgat
gcattgaatc
atagtgtccc
ctatgggatt
atcaattcgc
ctaaggaaat
gatcccaaac
ctgtaaccgc
gcaaaactta
aagttggaat
tacaaaatca
ccgcaagtag
atgggggtgg
cactggtgta
gtggtggact
cagacaaaaa
agaaaatcag
caaaccattt
acctgaaggt
tcgcggcecat
ggctgctcag
tagctgagaa
aaagagaggg
agtctgcgga
tgggggcaaa

gaaaaagttt
tctgactcaa
tcacatgatt
tcagattaat
ggcagcatcg
tatgcgcggg
gaatcatcgc
acgcggggga
tttatcaatc
tattctcgaa
ctccatcctg
tgaaagactt
aggggaatat
cggtatcgaa
tcacgcatac
cgataaactg
gaacatatta
actggcccaa
agtgacagaa
gataggtgcc
aatgaatcag

tcacgggtcg
gttcgaacgc
gcaggcagga
tgacattccc
gggcatggaa
aatgacaaat
agtgtcgagc
aacagcggaa
atatcaatct
tgtgccactg
aacgatggag
agggaatgct
ctgcgaaact
cgatccggag
aaaagttagc
catagtggtt
tatatcctta
tcaaatgcag
tggactggca
gttctatgaa
ttctgaaact
gatagaaaat
tgatgggaaa
gtctaatggt
aggtcagatt
ccaagctttg
aggtctccgce
ccagtccaca
tatcataaat

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2442

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



gcaatacttg
ttttctattc
tttagtgcac
ctcttcgcaa
gtagaggctg
ggatacgcag
cgcctggtag
gtgttgccca
gcagccttag
tccgaaggta
ggtgctgaaa
aatcagcagc

<210> 9

<211> 2475
<212> DNA
<213>

<220>
<223> E.

<400> 9

atggaagaag
ctgaaagatt
aatcagcaag
agtgggcaga
gctagcacga
caaattcagc
gcgccgcectgt
atgatgcacg
accgtcgctg
caaatgaagg
acggaaaaat
aagctagctg
tctacgataa
caccagattc
ataatgggta
atagaggata
gaacgcgagt
ggccacgcaa
gatacccagg
atgcttctgg
tccgaaaaaa
ttggaagccc
aacaaagaga
ggcgtgggcece
gaaccgtccg
acaagtcagg
gcaatattag
tacccgtcta
ccggccgaaa
gatgcaatgg
aaatggttcc
ctggtaacgg
caagtagctg
gccacacaca
gacacccgtg
gggcttacct
gctattgcga
ctaactggcg
caaaatttgg

agggcgtcgce
tctcgaactt
ttagcaagag
agacagaccc
ttatgcttgc
cgcgcaccgg
gcgagataac
aagctcaagc
cggcgtcagt
tacaaaaagg
aagccgagat
aggcgctccg

ttgtcatcat
acacagctgt
caaaagaaca
atccaggccg
tcaatgaagt
tgaacaaagc
ttagttatta
atggtctaac
agagatatgg
cggccaaagc
ccggaacggt
agcttaaaac
atgatggcgc
cttatctggce
tttccccceat
taggaatatt
tgggcctgga
ttggggcgac
agcgctacgg
aaaacccatc
ctgagaagaa
aaggcgctat
cagccaatca
tgaacttaca
ttatcgctgce
agaggctgtt
cgaaagttga
tcgtgaaaag
gtgacttagc
gtgctaatat
cagaagaaga
cgacgtgctc
gtaaaatagt
ataaaggtat
cggtgtcggce
cttggacgat
cagtgggggg
ttgagacggc
ccgctttacg

agccctgttt
ggctacggag
aggtggtgca
ataccgcgca
cacaggcaac
tagctatcag
actgccgctg
ggcactggag
aggtttagta
gcacatgtcc
cgagcaggtc
ttttcttggce

Artificial Sequence

casseliflavus mvaE

tgacgcactg
tgaactgggg
catagcgcaa
acaagtcagt
gtgtggctcg
ctctgtggtc
caacaaggct
agatgctttc
aattacgcgt
ccaggcggeg
tctccaggac
ggtgttcaaa
tgctatggta
cgttataaag
taaggctata
tgagattaat
ccccaaaaaa
gggagctcgce
tatagcttcc
ggccactgcc
gaagttttat
taccgctgcet
cttaatcgaa
ggtgaatggg
gatgtcgaat
acggggtcag
atccgagcaa
aggaggaggt
cacggcgtat
catcaatagt
aatcctgttc
agttccgttt
gcacgcggeg
tatgaatggc
tgcatgccac
tatcgaagat
tgccacaaaa
gtcggaactg
agcactagtg

cgcgaatggt
agcttagtca
acggtggccc
gtgacccaca
gacacgcgcg
ggtctgacta
gccatcgcta
attagtgatg
caaaatctcg
atgcaagccc
gccgaaaagt
gagatccgcg

cgtactccaa
acagtagcag
gttattattg
ttacagtcag
ggtatgaaag
ttaacaggcg
gaggatcaat
agttccaaac
aaggaacaag
aaaaagtttg
gaaggcatca
aaagacggaa
ttaatagcat
gagatcgttg
gacaccctgc
gaagcctttg
gttaatcgct
attgcgacga
ttatgcgttg
tcacaaacta
gcgctagctce
gaaaccctgg
aaccaaatca
aaagcgtata
ggcgccaaaa
attgtcttca
gctaccattt
ctgcgtagag
gtatcaattg
atcctagaag
tcaattctct
gataaattgt
gactttgcta
gttgaagcgt
ggttacgcgg
cggctgatag
atcttgccaa
gccagcctgg

agcgagggca

10

tccccaatga
cggctgtttyg
agaaaattgt
acaaagggat
cagtctcagc
actggacgat
cagttggagg
ttcactcttc
cggccctgeg
ggtctctcgce
tgcggcagaa
aacaatga

taggaaagta
caaaggcgtt
gcaacgtcct
gattgtcttc
cgattctgat
gaattgaaag
attcggcgcece
caatgggctt
atgaatttgc
atcaggaaat
gagccgcgac
cagttacagc
caaaatctta
aggtgggttt
tgaaaaatca
ctgcgagttc
atggcggtgg
ccgttgcetta
gtgggggtct
attttgatga
ctaacgaacg
tcttccagga
gcgaagttga
atgttcctct
tggctggtcc
tggacgtaca
tcgeggtggce
tcattggcag
acctgatggt
gtgttgcgga
ccaatctcgc
ccaaaactgg
agatagatcc
taatcttagc
cacgcaatgg
gctctatcac
aagcacaggc
cggcgagtgt
ttcagcaagg

ggaaattctt
tgaagtccca
gcaggcgtceg
tatgaacggt
cgcttgtcat
tgagtcggat
cgctaccaaa
tcaagagctt
cgcactggtt
aatcgcggtc
cccgccaatg

ccacggttcg
gctggcacga
gcaagccgga
tgatatcccc
gggtatggag
catgaccaac
ggttagcaca
aaccgcagag
ttatcactct
tgtacccctg
aacagtcgag
gggtaacgcc
ttgcgaagaa
tgcccceccgaa
agcactgacc
gattgtggta
tatatcactc
tcagctgaaa
tggattggcg
ggaatctgct
cttagcgttt
gatgacctta
aattccttta
ggccacggag
tattacaaca
ggacccagaa
aaatgaaaca
gaatttcagt
agatgttaag
attgtttaga
gacagaaagt
gaatggtcga
atacagagct
caccggtaat
gcgaatgcaa
attacctttg
cgccctggceg
gggattagtt
gcacatgagt

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2448

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



atgcaagcta gatccctggce cattagcgta ggtgcgaaag gtactgaaat agagcaacta 2400
tgagggcagc gacgcaaatg aatcaggagc aggctcgtaa atttctgacc 2460

gctgcgaagc
gaaataagaa

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

10
1158
DNA

<220>
<223>

<400> 10

atgaccatga
atgactgatc
caggaccaga
gccaaaaaca
gagagtggaa
cagaagtttg
cagttcgctg
gatatcgcga
gctatgctcg
acacaagata
cctcttagta
cggtcgcagc
atgggcaaaa
atactagcaa
ggtagcctgt
gatttaatag
ctggttgagg
agaaagcaac
aaagacgccg
cgtgagtaca

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

11
1155
DNA

<220>
<223> E.

<400> 11

atgaaaatcg
gagctggcag
cagatggcag
aagatcgtga
ggaattgacc
ttcgccegtt
gcgaaggagt
gcgcgttatg
atgattacac
gatatctatg
tcaaactcaa
ggaagagggc
aagaaagcgc
gctagatatg
ttgtaccttg
atcggcctct
gaaaattacc
cggattacgg

attaa

L.grayi mva$sS

acgttggaat
tggcagtagc
tggcagttaa
tactgtcagc
tcgatgaatc
ctcgctcecctt
taaaccacat
aatacggcct
tctcaactga
tctatgactt
cagagaccta
atgcactggc
aggcgctgcet
aatatgaaaa
atctaggact
gcctectttte
actatcagga
tgacaatcga
aatacgaaga

ggagttga

faecium mvas

gtattgaccg
aatcacgcgg
tgaatcgcgce
cagagaaaga
actccaaagc
ctttcgaggt
atgtcaaaaa
gtttggccag
aaaacccccg
atttctggcg
cgtatataga
tggaagatta
tccagagtgt
aggagtctat
gtcttacaag
tttcctatgg
aagagtacct
tcgatgaata

Artificial Sequence

cgataaaatg
acgggatgtc
tccgaaaacg
tgaggacctt
caaagcgagt
tgaaatcaaa
taggaatcat
ggcttctgga
ccctaagatc
ctggcgacca
catccagtca
agactttgct
tgcaatcctt
gagtatagcc
tatttcactt
ttacggttcc
acagctactt
ggagtacgaa
cacattagct

Artificial Sequence

tctgtccttce
ggatgatcca
aaacgaggac
ccgcgagttg
aagcgccgtg
aaaagaagct
tcatccggag
cggaggagaa
gattctttcg
gcctgattac
gagttttcag
tcaagctatt
tttagaccaa
tcgctatagce
cttgttggaa
cagtggtgcg
gttcgctcaa
cgagaccatc

tcattctttg
gatcccaata
caggatattg
gataaaattg
gccgtagtgce
gaagcctgtt
cctgaatcaa
ggtgaaccaa
attgctttca
gttggacatg
tttcagaccg
gcccttagcet
gaaggcgaat
tactccagaa
ctggaaaatg
ggtgctgttg
aaaacaaaac
acgatgttct
tatagcattt

ttcatcccga
gctaaatatc
atcataacac
attgatatgg
attattcacc
tgctatggcg
cgtaaggtct
gttactcaag
attgaagacg
tccgagttcce
aaagtttgga
gcttttcaca
accgatgaag
cggagaattg
aactctaaaa
gtgtccgagt
agccatcaag
ttttcagaga

11

ttccacctta
agtttctgat
tgacatttgc
atatggtcat
ttcacaggtt
atgggggtac
aggttcttgt
cgcaaggtgc
acgacgatag
actatcctat
tatggcagga
ttcatatccc
cagaggaggc
aggcgggtaa
cagaagacct
cggagttttt
atgccgaaca
ccgatcgcett
cgtcagtccg

atttgtattt
atattggaat
tgggtgcaaa
taatcgttgg
atctccttaa
gaactgctgc
tggtaattgc
gcgtgggggce
atagtgtttt
ctgtagtgga
accggcacaa
taccctatac
ataaccagga
gtaacctgta
gtttacaacc
tctttaccgg
aaatgctgga
ctctgccaga

ctttgtggac
tggtattggc
cacaaatgct
agtcggcacc
gctcggtatc
cgcggcttta
agttgcatca
aggcgctgtg
cctcgcgcett
ggtcgacggg
atacacaaaa
gtatactaaa
tcagaaccgt
cctgtatacc
taaagctggt
ctcaggaagg
gctggcccat
ggacgtggac
aaacaccgta

ggacatgact
cggacaagat
cgctgcgagt
cacggaatca
aattcagtcg
cctgcacatg
gtcagacatc
cgtagccatg
tctcacagag
cgggcccectt
ggaattgtcc
gaagatgggt
gcgcttaatg
cacaggcagc
gggagatcgg
gtatttagaa
tagccggact
acatggtgaa

2475

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1158

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



tgcgccgaat atacgagcga cgtccccttt tctataacca agattgagaa cgacattcgt 1140

tattataaaa

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

12
1155
DNA

<220>
<223> E.

<400> 12

atgaacgtcg
gacctggccc
cagatggctg
gaaattttag
ggcattgacg
ttcgctcgcea
gccaagactc
gctcggtatg
cttctcacgg
gatatttatg
tccaatcaag
caagcttcta
aagaaagccc
gcacggtatg
ttgtacctgg
ataggattgt
gcaggctatg
aagctttcca
gcagcgttct
tataaggaga

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

13
1161
DNA

<220>
<223> E.

<400> 13

atgaacgttg
gatctcgctc
cagatggcag
gatattctga
gggatcgacg
tttgcgcgcet
gcaaaagctc
gcacgctacg
ttgatttccg
gatatatacg
tctaatgccg
caacggactg
aagaaagctc
gcacgttatg
ctctatctgg
ataggtctgt
ccgggttacg
aaactgacta
cagtcatttg

tctga

gcattgacaa
acgcacgcga
tgagcaaaaa
aacctgagga
agagcaaagc
gttttgaaat
atatacaagc
gtcttcggtc
caaatcccag
acttctggag
tctatattga
tatccgacta
tgctcgcectgt
aagagtctat
ggctgatatc
ttagttatgg
aaaatcaatt
tcgaagagta
cggatgacct
gctga

gaattgataa
atgcaagaga
taaacaagaa
ctaaggaaga
agagcaaggc
cctttgaaat
atgtgcaggc
gactggcatc
ctgatccagc
atttttggcg
tctatataga
ctaaagatta
tgttagcggt
aagaatcaat
gcctgatttc
ttagctatgg
agaaacaatt
tcgcagagta
aggatgactt

Artificial Sequence

gallinarum mvas

aattaatttt
agtggacccg
gacgcacgat
cttgcaagct
atccgcggtce
taaagaagcc
gaacccggag
aggtggagag
aatcctgacc
accacttggt
cagttttaag
tgccgcgatt
ttttgcagat
cgtatattca
cttattggaa
gagtggcgct
gaacaaagag
tgaggcgatt
gccatattcc

Artificial Sequence

casseliflavus mvaSs

aatcaatttt
agttgacccc
aacgcaagat
tttacaggcc
aagtgctgtc
taaggaggca
taatccccag
cggaggagaa
tatcttgcag
cccggteggg
cagctttaaa
tgctgcattg
ttttgcggag
tgtatacagt
cttactggag
ttcaggggcc
agcgcaagcet
cgaagccatg
actgtactcc

ttcgttccac
aacaaattta
atcgtaacat
atagacatgg
gttttacatc
tgttacgggg
agcaaggtcc
cccacacaag
ttcgaaaacg
cacgcttacc
aaggtctggc
agttttcata
gaagtggaaa
cgccggatcg
aacagttctc
gtcagcgaat
gcgcataccc
tttacagatt
atccgcgaga

ttcgttccge
aacaagttca
atcgtaacgt
atagatatgg
gtattgcatc
tgctatgggg
agcaaggtcc
ccgactcaag
ttagaaaatg
catcaatatc
caagtctggc
tcgttccata
gaagatgaga
cgtcggactg
aatagtagca
gttgcggaat
gcccatcaag
tttaatgaaa
atcagagaga

12

cgtattatct
caattggaat
tcgcggctag
ttatagttgg
gtttgttggg
caaccgcagg
tggtaattgc
gcgcaggggce
acaatctgat
ctatggtaga
aagcacattg
ttccgtatac
ctgaacagga
gcaacttgta
acctgtcggce
ttttctccgg
agctcctgga
ccttagaaat
taaaaaacac

cctatttcat
ctataggaat
tcgcgatgceca
taatagtggg
ggcttttagg
ccactgccgg
tggtggtagce
gtgtaggtgc
ataatctcat
ctatggtaga
aagcacattg
ttccgtacac
cagaacaaaa
gaaatctgta
gtttacaggc
ttttcagtgg
ctcttctgga
ccattgatat
tcaaaaacac

ggatatggtc
tggacaggat
tgccgcgaag
taccgaatcg
cgtacaacct
cattcagttt
aagcgatata
agttgctatg
gttaacgcag
tggccacctt
cgaacgcaat
aaaaatgggt
acgcgttatg
tacgggatca
gggcgaccgg
tcgtttagtg
tcagcgtcag
tgatcaggat
gattcggtac

tgatatggtg
aggccaagat
cgccgcgaag
gactgagtct
tattcagcct
ccttcagttt
ttccgatata
tgtggcaatg
gttgacccaa
cggccatctg
cgagaaaaac
gaaaatgggt
gcggttaatg
tactggctca
gaacgatcgc
cctcttggta
cgaccggcaa
tgatcaggac
tattcgctac

1155

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1155

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



tataacgagg agaatgaata a

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

14
125
DNA

<220>

<223>

<400> 14

Artificial Sequence

Synthetic Construct

1161

aattcatata aaaaacatac agataaccat ctgcggtgat aaattatctc tggcggtgtt 60
gacataaata ccactggcgg tgatactgag cacatcagca ggacgcactg accaccatga 120

aggtg

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

15
6843
DNA

<220>
<223>

<400> 15

gtttgacagc
ggaagctgtg
gcactcccgt
tgaaatgagc
taacaatttc
caatttatca
aaaattaaag
tcctgttatt
aggcgttgac
ttccaacccg
ccactggggc
tgaccacggc
ctcccagtcc
agctggtctg
cgctccggag
cgcttacggce
cgaggctgag
caccgacggt
catcctgtcc
gccctacgag
cgccgagctg
cgacaacgtg
ctgcccgaag
gctggcctcce
ctacaagccg
catgccgaag
cgacgacctg
ccacggctgg
caagaacaac
gcaggcttcc
cgacgagcac
aggcttcctc
cttcgtccac
ccgcgagatt
ctggcgtcag
gaacaagtgc
gctgctggcce

pCMP1090

ttatcatcga
gtatggctgt
tctggataat
tgttgacaat
acacaggaaa
gacaatctgt
aggtatatat
ggcacccctt
aagtactggc
ctgatgaagg
actacccctg
cagaacaccg
tacctggacg
cagaagttct
accccgggcet
gccatcatgg
accggcccge
atcgtgctgce
cgcatctccg
ttcgtcgcectg
tgggagacca
caccgtccgt
tacatcgacg
gcccgcgaca
gaagagctgt
ggcgagctgce
aagctgccga
ggccagctcg
ccgcgtgact
tacgaagtca
atgcgcgtcet
gaggcctacc
gtgatcgact
ccgtggcgca
gaccacaacg
ttccacaacg
atcgccgaga

Artifical Sequence

ctgcacggtg
gcaggtcgta
gttttttgcg
taatcatccg
cagcgccgcet
gtgggcactc
taatgtatcg
ggaagaagct
gcgttgccaa
agcccttcac
gcctgaactt
tgatcatcat
gcacctacac
tccgtcagtt
ccatccacga
acaacccgag
tggctaccgg
cgatcctgca
acgaagagct
gcttcgatga
tctgggacga
tctacccgat
gcaagaagac
ccgaggccca
tcgacgccaa
gtatcggtgc
acctcgagga
aggccacccg
tccgcatctt
ccaacaagca
ccggccaggt
tgctgaccgg
ccatgctgaa
agccgatcgce
gcttctccca
accacgtcat
agtgctacaa

caccaatgct
aatcactgca
ccgacatcat
gctcgtataa
gagaaaaagc
gaccggaatt
attaaataag
cagcgctccg
ctacctttcc
ccgcgaagat
cctcatcggce
gggcccgggce
cgagaccttc
ctcttacccg
gggtggtgag
cctgttcecgtce
ttggcagtcc
cctcaacggc
ccacgagttc
tgaggaccac
gatctgcgac
gctgatcttc
cgaaggctcc
cttcgaggtc
cggcgccgtce
caacccgaac
ctacgaggtc
ctccectgggce
cggaccggat
gtgggatgcc
cgtcgagcag
ccgtcacggce
ccagcacgcc
ctccatgaac
ccaggatccg
cggcatctac
gtccaccaac

13

(PKL from Bifidobacterium infantis)

tctggcgtca
taattcgtgt
aacggttctg
tgtgtggaat
gaagcggcac
atcgattaac
gaggaataaa
gtttccgagg
atcggccaga
gtgaagcatc
cacatcaacc
cacggtggcc
ccgaagatca
ggcggtattc
ctgggttacg
ccggccatcg
aacaagctcg
tacaagatcg
ttccacggca
atgtccatcc
atcaaggcca
cgcaccccga
tggcgttccc
ctcaagaact
aaggacgacg
gccaacggcg
aaggaagtgg
gcctacaccc
gagaccgctt
ggctacatct
ctgtccgagce
atctggagcet
aagtggcttg
ctgctggtct
ggtgtcacct
ttcgccaccg
aagatcaacg

ggcagccatc
cgctcaaggc
gcaaatattc
tgtgagcgga
tgctctttaa
tttattatta
ccatgacgag
aagccctcga
tttatctgcg
gtctggtggg
gtttcattgc
cggccggtac
ccaaggacga
cgtcccactt
ctctgtccca
tcggcgacgg
tgaacccgcg
ccaacccgac
tgggttacga
accgccgcett
ccgctcagac
agggctggac
accaggtgcc
ggctcgagtc
tcctcgectt
gtgtgatccg
ccgagttcgg
gcgacatcat
ccaaccgtct
ccgacgaggt
accagatgga
cctacgagtc
aggctaccgt
cctcccacgt
ccgtcctgcet
acgcgaacat
ccatcatcgc

125

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



cggcaagcag
gggtgccgcec
gcttgccgcece
ggaactgggc
caaggagaac
gccggtgcectg
tccgaaccac
gtacgacatg
catgatcgac
ggccttccag
ctccggegtg
caacgagtga
agcgccgtcg
ttggcggatg
tgataaaaca
actcagaagt
ggaactgcca
atctgttgtt
aacgttgcga
catcaaatta
tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgcecat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacgggggg
acctacagcg
atccggtaag
cctggtatct
gatgctcgtc
tcctggectt
tggataaccg
agcgcagcga
cgcatctgtg
ccgcatagtt
ccgacacccg
ttacagacaa
accgaaacgc
gttgacacca
agtcaattca
ggtgtctctt
acgcgggaaa

cccgccgceca
gcttgggact
gccggcgacg
atcaagttca
gacgaggccc
ttcgcgtacc
gacaacttca
gttcgtgtca
gccgacaagt
ttcgccgteg
aacaccggca
gaattcgaag
accatcatca
agagaagatt
gaatttgcct
gaaacgccgt
ggcatcaaat
tgtcggtgaa
agcaacggcc
agcagaaggc
tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag
gctatgtggc
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctccecgtatce
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
ccttctagtg
cctcgctctg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
aggggggcgg
ttgctggcct
tattaccgcc
gtcagtgagc
cggtatttca
aagccagtat
ccaacacccg
gctgtgaccg
gcgaggcagce
tcgaatggtg
gggtggtgaa
atcagaccgt
aagtggaagc

cctggctgac
gggcctccac
tccccaccca
aggtcgtgaa
tgtccaacga
actcctacgc
acgtccacgg
accgcatcga
acgccgacaa
acaagggcta
agaagggtgc
ctttctagaa
tcatcatcat
ttcagcctga
ggcggcagta
agcgccgatg
aaaacgaaag
cgctctcctg
cggagggtgg
catcctgacg
cattcaaata
aaaaggaaga
ttttgccttce
cagttgggtg
agttttcgcecce
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgc
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
agcctatgga
tttgctcaca
tttgagtgag
gaggaagcgg
caccgcatat
acactccgcet
ctgacgcgcc
tctccgggag
agatcaattc
caaaaccttt
tgtgaaacca
ttccecgegtg
ggcgatggceg

cctggacgag
cgccaagacc
ggagatcatg
cgttgtcgac
ggagttcgcc
ccacgacgtg
ctacgaggag
ccgctacgag
gatcgacgag
cgaccacccg
cgtcaccgct
caaaaactca
tgagtttaaa
tacagattaa
gcgcggtggt
gtagtgtggg
gctcagtcga
agtaggacaa
cgggcaggac
gatggccttt
tgtatccgcet
gtatgagtat
ctgtttttgc
cacgagtggg
ccgaagaacg
cccgtgttga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgtagce
cttcccggea
gctcggccct
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaacgccag
tgttctttcc
ctgataccgc
aagagcgcct
ggtgcactct
atcgctacgt
ctgacgggct
ctgcatgtgt
gcgcgcgaag
cgcggtatgg
gtaacgttat
gtgaaccagg
gagctgaatt

14

gctcgcgcececg
aacgatgaag
gccgctteccg
ctgctctccc
gacatcttca
cgcggtctga
gagggctcca
ctgaccgctg
ctcgagaagt
gactacaccg
accgccgcta
tctcagaaga
cggtctccag
atcagaacgc
cccacctgac
gtctccccat
aagactgggc
atccgccggg
gcccgccata
ttgcgtttct
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggcectggce
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
caacgcggcc
tgcgttatcc
tcgccgcecagce
gatgcggtat
cagtacaatc
gactgggtca
tgtctgctcc
cagaggtttt
gcgaagcggce
catgatagcg
acgatgtcgc
ccagccacgt
acattcccaa

agctcgagaa
ccgagatcgt
acaagctgaa
tgcagtccgce
ccgccgacaa
tctacgatcg
ccaccacccc
aggctctgcg
tccgtgatga
actgggtgta
ccgctggcga
ggatctgaat
cttggctgtt
agaagcggtc
cccatgccga
gcgagagtag
ctttcgtttt
agcggatttg
aactgccagg
acaaactctt
taaccctgat
cgtgtcgccc
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ccttttttte
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggcet
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg
tttctcctta
tgctctgatg
tggctgcgcecce
cggcatccgce
caccgtcatc
atgcatttac
cccggaagag
agagtatgcc
ttctgcgaaa
ccgcgtggcea

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880



caacaactgg
cacgcgccgt
gtggtggtgt
cttctcgcegce
attgctgtgg
acacccatca
ctggtcgcat
gcgcgtctgce
gcggaacggg
aatgagggca
atgcgcgcca
gacgataccg
cgcctgctgg
aagggcaatc
acgcaaaccg
tcccgactgg
ctg

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

16
6776
DNA

<220>
<223>

<400> 16

gtttgacagc
ggaagctgtg
gcactcccgt
tgaaatgagc
taacaatttc
caatttatca
aaaattaaag
gattacgatt
ctttcagttg
gaagatgtta
tacgcacact
tcaggtcacg
atttatcctg
ttcccaggceg
ggggaacttg
attgccgctg
ttctcagaca
aacggattca
aagtacttcg
cgtgatggtg
actttggaca
gataactcat
cctaagactg
gttccagtat
tacaagccag
acaccagaag
aagccacttg
gttgtaaagc
ccaactaact
cttgatggtc
gctccacaag
gaaggttaca

pPCMP1029

cgggcaaaca
cgcaaattgt
cgatggtaga
aacgcgtcag
aagctgcctg
acagtattat
tgggtcacca
gtctggctgg
aaggcgactg
tcgttcccac
ttaccgagtc
aagacagctc
ggcaaaccag
agctgttgcecc
cctctcecceccecg
aaagcgggca

ttatcatcga
gtatggctgt
tctggataat
tgttgacaat
acacaggaaa
gacaatctgt
aggtatatat
ccaagaaata
gtacattgta
agcctaagcc
tgaaccgtgt
gtggccaagt
aatatactca
gtactgcatc
gttactcact
ttgaaatcgg
agttcattaa
agatttctaa
aaggtatggg
aattcaaggg
aggttgttga
taccacaatg
accttgatgg
cccaagatga
aagaattgtt
gtaaccgtcg
tattgccaaa
aagacatgct
tccgtggatt
aaaagcgtca
gtcgtatgat
cattaactgg

gtcgttgctg
cgcggcgatt
acgaagcggce
tgggctgatc
cactaatgtt
tttctcccat
gcaaatcgcg
ctggcataaa
gagtgccatg
tgcgatgctg
cgggctgcge
atgttatatc
cgtggaccgc
cgtctcactg
cgcgttggcc
gtgagcgcaa

Artificial Sequence

ctgcacggtg
gcaggtcgta
gttttttgcg
taatcatccg
cagcgccgcet
gtgggcactc
taatgtatcg
cttggaaagt
cttaatgggt
aattggtcac
aattaagaag
tatggttaac
agacactaag
acacgctgca
ttcacacggt
tgatggtgaa
cccaatcaag
ccctactatc
ttggaagcca
ttacaagcct
agaaatcaag
gccaatgatt
taacccaatt
catggaacac
tgacgaagat
tatggctatg
ctaccgtgat
tgaatggggt
tggtcctgac
atggatggaa
cgattcacaa
tcgtcacgga

attggcgttg
aaatctcgcg
gtcgaagcct
attaactatc
ccggcgttat
gaagacggta
ctgttagcgg
tatctcactc
tccggttttce
gttgccaacg
gttggtgcgg
ccgccgtcaa
ttgctgcaac
gtgaaaagaa
gattcattaa
cgcaattaat

caccaatgct
aatcactgca
ccgacatcat
gctcgtataa
gagaaaaagc
gaccggaatt
attaaataag
gttgatgctt
gatccattac
tggggtacta
tatgaccttg
aactcatact
ggaatggcta
cctgaaacac
gttggtgcta
gctgaaactg
gatggtgcgg
ctttcatgga
tactttgttt
cacatggaag
gctattcaaa
atcttccgtg
gaaaactcat
aaggacatcc
ggtcacccag
aaccctatca
tttgctattg
aagtacctca
gaatctaagt
agtgtccacg
ctttcagaac
ttcttcgcaa

15

ccacctccag
ccgatcaact
gtaaagcggc
cgctggatga
ttcttgatgt
cgcgactggg
gcccattaag
gcaatcaaat
aacaaaccat
atcagatggc
atatctcggt
ccaccatcaa
tctctcaggg
aaaccaccct
tgcagctggc
gtgagttagc

(PKL from Lactobacillus reuteri)

tctggcgtca
taattcgtgt
aacggttctg
tgtgtggaat
gaagcggcac
atcgattaac
gaggaataaa
actggcgtgce
ttcgccaacc
ttgttcctca
atatgttcta
tggatggttc
agttattcaa
caggttcaat
tcttagataa
gtccattaat
tattaccaat
tgagcgacga
cagcttacaa
ttcacgaaga
agaacgctcg
cacctaaggg
tccgtgceaca
ttgttgattg
ttgctcttgt
ctaatggtgg
atgttcaaaa
acaagatggc
caaaccgtct
aaccaaacga
accaagctga
cttacgaagc

tctggccectg
gggtgccagce
ggtgcacaat
ccaggatgcc
ctctgaccag
cgtggagcat
ttctgtctcg
tcagccgata
gcaaatgctg
gctgggcgcea
agtgggatac
acaggatttt
ccaggcggtg
ggcgcccaat
acgacaggtt
gcgaattgat

ggcagccatc
cgctcaaggc
gcaaatattc
tgtgagcgga
tgctctttaa
tttattatta
catggcagta
agctaactac
attaaaggca
aaacttcatt
catcgaaggt
atacactgaa
gcacttctca
ccacgaaggt
cccagaagtt
ggcatcatgg
catccaagtt
agaacttact
agaagctgac
aatggctaag
tgaaaacaat
ttggactggt
ccaaattcca
gttgaagtca
tgaagagaac
tatcgatcct
tcctggttcet
tgaattgaac
ttacgcattc
cgaagatgtg
aggattcctt
attcggtcgt

5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6843

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



gttgttgatt
tggcgtcacc
cacaacggtt
ccagacctcg
aaggcattcc
caatggttct
tgggcatcta
cctactgaag
attcgttaca
ggtttaactg
tggcacggat
cacattcact
aacgaacttg
caaaagagtg
atccgttcag
taagaattcg
tcgaccatca
atgagagaag
acagaatttg
agtgaaacgc
ccaggcatca
gtttgtcggt
cgaagcaacg
ttaagcagaa
atttttctaa
tcaataatat
cttttttgcg
agatgctgaa
taagatcctt
tctgctatgt
catacactat
ggatggcatg
ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctcececegt
tagacagatc
ttactcatat
gaagatcctt
agcgtcagac
aatctgctgc
agagctacca
tgtccttcta
atacctcgcet
taccgggttg
gggttcgtge
gcgtgagcta
aagcggcagg
tctttatagt
gtcagggggg
cttttgctgg
ccgtattacc
cgagtcagtg
gtgcggtatt
gttaagccag
ccgccaacac
caagctgtga
cgcgcgaggce

caatgcttac
aatacccagc
acactcacca
ttaaggaata
gtaaccaaga
ctattgatga
ctgaccaagg
aagctcttgc
tcaacatcat
atgctgaatt
tccgtgacat
catacgaaga
accggttcca
ctgcatttgt
aaggtaagga
aagctttcta
tcatcatcat
attttcagcc
cctggcggceca
cgtagcgccg
aataaaacga
gaacgctctc
gcccggaggyg
ggccatcctg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgcggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcgtg
atcgtagtta
gctgagatag
atactttaga
tttgataatc
cccgtagaaa
ttgcaaacaa
actctttttc
gtgtagccgt
ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtcgggt
cggagcctat
ccttttgcectce
gcctttgagt
agcgaggaag
tcacaccgca
tatacactcc
ccgctgacgce
ccgtctcecgg
agcagatcaa

tcaacacatg
attgaacttt
agatccaggt
cttgccagca
atgcatcaac
agctactcaa
tactgaacca
agctattgac
cgaaattatg
caatagttac
gatccaagca
aaatggtgat
cttagctaag
tgccaagatg
cttaccagaa
gaacaaaaac
cattgagttt
tgatacagat
gtagcgcggt
atggtagtgt
aaggctcagt
ctgagtagga
tggcgggcag
acggatggcc
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtgt
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcgge
ggtctcgcgg
tctacacgac
gtgcctcact
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggagcg
ccacgcttcc
gagagcgcac
ttcgccacct
ggaaaaacgc
acatgttctt
gagctgatac
cggaagagcg
tatggtgcac
gctatcgcta
gccctgacgg
gagctgcatg
ttcgcgecgeg

aagtggttac
gttgatactt
ctattgactc
gatactaact
ctcttcgtaa
ttggctgaca
gatgttgtat
attcttcatg
cgtttgatga
ttcactactg
ttgttcttcg
atcaccactc
gacgctatcc
gacaacatga
gttactaact
tcatctcaga
aaacggtctc
taaatcagaa
ggtcccacct
ggggtctccc
cgaaagactg
caaatccgcc
gacgcccgcece
tttttgcgtt
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaatta
ccttcecggcet
tatcattgca
ggggagtcag
gattaagcat
acttcatttt
aatcccttaa
atcttcttga
gctaccagcg
tggcttcagc
ccacttcaag
ggctgctgcce
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag
cagcaacgcg
tcctgcgtta
cgctcgecgce
cctgatgcgg
tctcagtaca
cgtgactggg
gcttgtctgce
tgtcagaggt
aaggcgaagc

16

gtaaggctaa
ctactgtatt
acttgtttga
cattaatggc
cttctaagca
atggtcttgg
ttgcatcttc
acaacttccc
acactgacaa
acaagccagt
atcgtgctaa
cattcgacat
aaagtgttcc
tcaacaagca
ggacttggaa
agaggatctg
cagcttggcect
cgcagaagcg
gaccccatgce
catgcgagag
ggcctttegt
gggagcggat
ataaactgcc
tctacaaact
caataaccct
ttcecgtgtceg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaactgt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcggtcgg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac
tccectgatt
agccgaacga
tattttctcc
atctgctctg
tcatggctgc
tcccggcecatce
tttcaccgtc
ggcatgcatt

ggatctttac
ccaacaagat
aaaggaacgt
tgtatctaac
cccacgtgca
ctacattgac
tggtactgaa
tgaattgaag
gaaccctgaa
tatctttgca
ccgtaacgtt
gcgtgtatta
tggttacgaa
caaccactac
gggtcttaag
aatagcgccg
gttttggcgg
gtctgataaa
cgaactcaga
tagggaactg
tttatctgtt
ttgaacgttg
aggcatcaaa
ctttttgttt
gataaatgct
cccttattcce
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgecg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
cagaccaagt
ggatctaggt
cgttccactg
ttctgcgcegt
tgccggatca
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc
ggttcctggce
ctgtggataa
ccgagcgcag
ttacgcatct
atgccgcata
gccccgacac
cgcttacaga
atcaccgaaa
tacgttgaca

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580



ccatcgaatg
tcagggtggt
cttatcagac
aaaaagtgga
tggcgggcaa
cgtcgcaaat
tgtcgatggt
cgcaacgcgt
tggaagctgc
tcaacagtat
cattgggtca
tgcgtctggce
gggaaggcga
gcatcgttcc
ccattaccga
ccgaagacag
tggggcaaac
atcagctgtt
ccgcecctcectcece

tggaaagcgg

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

17
2496
DNA

<220>
<223>

<400> 17

atgagcaccg
gcaccggtta
ctggccattg
gaagatgtta
attggtcata
ccgggtcatg
tattatccga
tatccgggtg
ggtgaactgg
tttgttccgg
cagagcaata
aatggctata
gaattttttc
gatcatatgt
tgcgatatta
atctttcgta
ggtagctggce
gaagttctga
gccgttaaag
ccgaatgcaa
gaagtcaaag
ctgggtgttt
ccggatgaaa
gatgcaggtt
gaacagctga
catggtattt
catgccaaat
gttaatctgc

gatccgggtyg

gtgcaaaacc
gaatgtgaaa
cgtttceccgce
agcggcgatg
acagtcgttg
tgtcgcggcg
agaacgaagc
cagtgggctg
ctgcactaat
tattttctcc
ccagcaaatc
tggctggcat
ctggagtgcc
cactgcgatg
gtccgggctyg
ctcatgttat
cagcgtggac
gcccgtctceca
ccgcgcegttg
gcagtgagcg

gtgtgcatat
gcgaagcagc
gtcagattta
aacatcgtct
ttaatcgctt
gtggtccggce
aaatcaccaa
gtattccgag
gttatgcact
caattgttgg
aactggttaa
aaatcgcaaa
acggtatggg
caattcatcg
aagccgaagce
ccccgaaagg
gtgcacatca
aaaactggat
aagatgtgct
atggtggtcg
aagttaaaga
atacccgtga
ccgcaagcaa
atctgagcgg
gcgaacatca
ggagcagcta
ggctggaagc
tggttagcag
ttaccagcgt

tttcgcggta
ccagtaacgt
gtggtgaacc
gcggagctga
ctgattggcg
attaaatctc
ggcgtcgaag
atcattaact
gttccggcegt
catgaagacg
gcgctgttag
aaatatctca
atgtccggtt
ctggttgcca
cgcgttggtg
atcccgecegt
cgcttgectgce
ctggtgaaaa
gccgattcat
caacgcaatt

Artificial Sequence

Synthetic Construct

gaccagtccg
aattgaaggt
tctgcgtagce
ggttggtcat
tatcgccgat
aggcaccgca
agatgaagcc
ccattttgca
gagccatgca
tgatggtgaa
tccgcgtacc
tccgaccatt
ttatgaaccg
tcgctttgece
acagaccaat
ttggacctgt
ggttccgctg
gaaaagctat
gagctttatg
tattcgtgaa
atttggccat
tattatcaaa
tcgtctgcaa
tctggttgat
gatggaaggt
tgaaagcttt
caccgttcgt
ccatgtttgg
gctgctgaat

tggcatgata
tatacgatgt
aggccagcca
attacattcc
ttgccacctc
gcgccgatca
cctgtaaagc
atccgctgga
tatttcttga
gtacgcgact
cgggcccatt
ctcgcaatca
ttcaacaaac
acgatcagat
cggatatctc
caaccaccat
aactctctca
gaaaaaccac
taatgcagct
aatgtgagtt

gttattggca
gttgataaat
aatccgctga
tggggcacca
catcagcaga
cagagctatc
ggtctgcaaa
ccggaaacac
tatggtgcag
gcagaaaccg
gatggtattg
ctgagccgca
tatgaatttg
gatatgtttg
gatgttaccc
ccgaaattta
gcaagcgcac
aaaccggaag
ccgaaaggtg
gatctgaaac
ggttggggtc
aacaacccgg
gcagcatatg
gaacacatgg
tttctggaag
gtgcatgtga
gaaattccgt
cgtcaggatc
aaaaccttta

17

gcgcccggaa
cgcagagtat
cgtttctgcg
caaccgcgtg
cagtctggcc
actgggtgcc
ggcggtgcac
tgaccaggat
tgtctctgac
gggcgtggag
aagttctgtc
aattcagccg
catgcaaatg
ggcgctggge
ggtagtggga
caaacaggat
gggccaggcg
cctggcgcecce
ggcacgacag
agcgcgaatt

ccccecgtggaa
actggcgtgt
tgaaagaacc
caccgggtct
acaccgtgat
tggatggcac
aattctttcg
cgggtagcat
ttatgaataa
gtccgctggce
ttctgccgat
ttagtgatga
ttgccggttt
aaaccatctt
gtccgtatta
tcgatggcaa
gtgataccga
aactgttcga
aactgcgtat
tgccgaaact
agctggaagc
acagctttcg
aagttaccaa
cagttaccgg
gctatctgct
ttgatagcat
ggcgtaaacc
ataatggttt
ataatgatca

gagagtcaat
gccggtgtcet
aaaacgcggg
gcacaacaac
ctgcacgcgce
agcgtggtgg
aatcttctcg
gccattgctg
cagacaccca
catctggtcg
tcggcgcegtce
atagcggaac
ctgaatgagg
gcaatgcgcg
tacgacgata
tttcgcctge
gtgaagggca
aatacgcaaa
gtttcccgac
gatctg

aaaactgaat
tgcaaattat
gtttacccgt
gaattttctg
tattatgggt
ctataccgaa
ccagtttagc
ccatgaaggt
tccgagectg
caccggttgg
tctgcatctg
agaactgcac
tgatgatgaa
tgatgagatc
tccaatgatt
aaaaaccgaa
agcccatttt
tgaaaaaggt
tggtgaaaat
ggacgattat
aacccgtcegt
tatttttggt
taaacagtgg
tcaggttacc
gaccggtcgt
gctgaaccag
gattagcagc
tagccatcag
tgtgatcggc

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6776

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



atctatttcc
accaacatga
gatgaagcac
aaaaacaatg
ctgatggcag
gtggatctgc
tttaccgaac
gatgttcgtg
aaagaacagg
tatgaactga
aaagagctgg
catccggatt
accgcaaccg

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

18
2382
DNA

<220>
<223>

<400> 18

atgacattag
aacgcttact
ccactactga
ggaacaacac
gacctaaaca
acctacctag
attcagaaac
gaaacccctg
ggtgctgcct
gaaacaggtg
ggggctgtac
gcacggatca
tttgtcgaag
gcgatcgccg
cctcagtggc
gatggtaaaa
aaacagccag
ctcttcgacg
cgacgcatgg
cccgacttcce
acccaagttg
ttccgcatcecg
acagatcggg
cgggtgatgg
acaggacgac
ttcaatcagc
gcttccctta
caccaagacc
tatttgcccc
aactatgtca
gctgctatca
gacggcgaac
gcggctgtgg
gtcgatttga
tttgacacga
ctgattcatc
aaggaagaag
ttccatctag

cggttgatag
tcaacgccat
gcgaagaact
atgaagttca
cagccgataa
tgaaactgca
tgtttacagc
gcctgattta
gtagcaccac
cagcggaagc
aagattttcg
ataccgattg
cagccaccgce

ccagtcctct
ggcgtgcagce
gagaaccgct
cagggctgaa
cgatctatat
aaggcactta
tcttcaagca
gttcgatcca
ttgataaccc
ctttagcaac
tgccgatcct
gccatgagga
gtgacgatcc
aaattcaaag
cgatgattgt
aaactgaagg
aacatctgaa
ctaacggcac
gtgacaatcc
aaaagtatgc
caggaatttt
tcggccceccga
attgggcagc
aaattctcag
acgggttttt
acgccaaatg
attatctact
ctggttttat
ccgatgccaa
acgtcatcgt
agcactgcac
cagatgtagt
acattctgcg
tgacactaca
ttttcaccac
gcttaaccta
gaaccaccac
tgatggatgt

caacatgctg
tttcgcaggt
ggaaaaaggc
ggttgttctg
actgaacaaa
aagcgccaaa
agataaaccg
tgatcgtccg
caccccgtat
actgcgtatg
tctggaagca
ggtttggcct
aggcgataat

Artificial Sequence

Synthetic Construct

acaaacaaag
taactatctt
aaagcttgaa
ctttatctat
tgctggccct
caccaagtat
attttctttt
tgaaggcggg
tgacttgatc
tagctggcat
gcacttgaat
attagaaagc
cgcagatgta
tatccaaaga
catgaaaacc
ttcttggcga
actcctagaa
actaatccca
ccacgctaac
tgtagatgtt
cctccgggat
tgaaacggta
ccagatactc
cgaaactaat
ctcttgctac
gctgaaaacg
tacctctcac
tgaccatgta
cactctgcta
tgccggaaag
caaaggcatc
aatggcttgt
ccagcacttc
gccaaaaagt
cgataaacac
tcgccacacc
cactcccttt
aatcgatcgc

ctggcagttg
aaacagcctg
gcagcagaat
gcaggcgtgg
ctgggtgtta
gaaaataatg
gttctgtttg
aaccatgata
gatatggttc
gttgatgcag
tttcagtatg
ggtgttaaaa
gaataa

cctttaacag
tcagttggac
cacgtcaaac
gctcacttga
ggtcatggtg
tatcacaaca
cctggtggta
gaactaggtt
gttgctgctg
tccaacaagt
gggtataaaa
ttatttgtcg
catcagcaga
gaagcccgcg
cccaaaggtt
tcgcaccaag
gattggatga
gaactagcag
ggcggtcttt
ctcaaaccag
attatgcaac
tcaaatcgct
cccgaagatg
tgtcaaggat
gaggcgttta
actagacata
gtttggcggce
gttaataaga
tcggtaactg
caaccagcat
ggtatttggg

gctggggata
cctgagttaa

gaacacccgce
attatctttg
aatcacgagc
gatatggttg
gtaccaaagc

18

cagaaaaagc
ccgcaacctg
ggaaatgggc
gtgatgttcc
aattcaaagt
aagcactgac
cctatcatag
actttaacgt
gtgttaatga
caaaatatgc
ccgttgataa
ccgataaacc

atgaagaatt
agatatatct
ccaggctctt
atcgggtcat
gccctggact
tctcccagga
ttcccagcecca
atgcccttgt
ttgtgggtga
ttcttaaccc
ttgctaatcc
gctacggcta
tggcggcgac
tacatggtta
ggacagggcc
ttccectttgg
agagttacaa
aattggctcc
tgctgcgcga
ggcaagcgat
ttaaccaaga
taggcgctgt
accacctttc
ggttagaagg
tccacatcgt
ttccttggcg
aagaccataa
aagcagagat
accattgttt
tgcaatacct
aatgggcaag
tccccacctt
aggtgcgggt
acggtttgag
cctttcatgg
agttgcatgt
tgcttaacga
taggatatag

atataaaagc
gctgaccctg
aagcaatgca
gcagcaagaa
ggtgaatgtt
cgatgaagag
ttatgcacat
gcacggttat
tatggatcgc
cgatgaaatc
aggtctggat

tggtgcggtt

acgcaagata
actcgacaat
gggtcactgg
caaaaaatat
agtagccaac
tgctgaagga
cgttgcacca
ccacgctttc
cggcgaagct
cgtgcatgat
aacagtactg
caagccctac
tctagatata
cactgaacgt
aaaggaagtt
gaatatcgcc
accagaagaa
caaaggccat
cctgaagatg
cgctgaagct
aagccgcaac
gctagaagtt
ccccgatggt
ctacctcctc
ggactcgatg
taaaccaatt
cggtttttcc
cgttcgegtg
aagaagccgce
aaatatggat
caacgataaa
agaaacttta
agtgaacgta
cgaaaaagac
ctatccttgg
gcgtggctac
gctagatcgc
ggcagcttat

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2496

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



gtcaaacagc agttgcaaga taaactgatc gaacacaaac attacattga gaagtacggc 2340
gacgatatgc cggaaattcg tgactggaag tggccctatt aa

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

19
2352
DNA

<220>
<223>

<400> 19

atgtccgacg
aactacctgt
cagctcgacc
cttctctacg
accggtcccg
accgagcgcect
ttctcctggce
gagggcggceg
aatctgatcg
agttggcact
catctgaacg
ctcaccgacc
gcggtggtgce
attcaggaca
atgcggaccc
acctggcgcg
ctcgaagact
cgcgacgagc
gccaatggcg
acgctgaccg
cgcgacgtga
accgcatcga
atcgaggatg
catctatgcc
tgctacgagg
aaggcgtgcg
tcgcacgtcect
cacgtcgcca
ctgctgtcgg
ggcaagcagc
ggagccggga
gccggcgacyg
ccggacatca
gagcatccgc
gtgatcttcg
aaccacgtca
gacatggtgg
attccgcggce
cggcacaagc
tggtcggcecct

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

20
2385
DNA

<220>
<223>

tgttgtccaa
ctgtcggaca
acatcaagcc
tgcatctcaa
gccatggcgg
atccggcgat
cgcacggcgt
aactcggcta
tcgcttgegt
ccaacaagtt
gcttcaagat
tgatgcgcgg
accagacgct
aggctcgcaa
cgaaggggtg
cccatcaggt
ggatgcgcag
tgcaggcgcet
gcgaattgct
ggcccggegce
tgaagaacag
accggctcga
tcgacgtcga
agggctggcet
cgttcatcca
ccacgatccc
ggcgccagga
acaagaagtc
tggccgacca
cggaatggca
tctggcattg
tgccgacggt
agatccgtgt
acggcctgga
ccttccacgg
acatccacgt
tgctgaacga
tcgccgatca
tgtatatcgg

ga

Artifical Sequence

Synthetic Construct

cgatctgttg
gatctatctg
gcgcctgcett
ccggctgatc
gcccggcettg
tgagcgcagc
gccgagccac
ctcgctggceg
ggtcggcgac
cctcaatccg
tgccaacccg
ctatggctat
ggctgcgacg
ccacggcgac
gaccggcccc
gccgatcgcg
ctatcggccce
ggcgccgacc
ggagccgctg
gctgaaggcc
cctcgagagc
tgcggtgctc
tctcagceccg
cgaaggctat
catcatcgac
gtggcggaag
tcacaacggg
gaacgtggtg
ctgcctgcgce
gtggctggat
ggccagcgac
cgagacgctg
cgtcaacgtg
cgaccgccgce
ctatccgtgg
ccgcggctac
tctcgaccgt
gcgcgatgcecc
cgaacacggc

Artificial Sequence

Synthetic Construct

cagaagatgg
caggacaatc
ggccactggg
accgagcatg
gttgccaacg
cgcaacggca
gtctcgccgg
catgcctatg
ggcgaggccg
gcgcgcgacg
accgtgctgg
gagccgcact
ctggaacgcg
accgagcggce
aagcaggtcg
gacttcaaga
gatgagctgt
ggccgtcgcece
tcgctgcecceccg
gaggcgacgc
gaaaacttcc
caggtctcgc
gacggccggg
ctgctgaccg
tcgatgttca
ccgatcgegt
ttctcgcacc
cggatctatc
agccgcaact
atcgacgccg
gagggcgagce
gcggcggtcea
gtcgacctga
ttcgacgagc
ctgatccacc
aaggaagagg
tatcgcctgg
gccacctcgce
gacgatctgc

19

acgcctattg
cgctactcga
gtacgacccc
atctcgatat
cgtatctgga
tgcagcggcect
aaacgcccgg
gcgcggcegtt
agaccggcgce
gcgcggtgcet
cacggatcac
tcgtcgaagg
tgctcggcga
cgcgctggcec
acggcaagcc
accccgagca
tcgacgccac
ggatgagcgc
atttccacga
gggtgctcgg
gcctgttcgg
cgaaggagtg
tgatggaggt
gccgccacgg
atcagcacgc
cgctgaacta
aggatcccgg
tgccgceccgga
acgtcaacct
ccgttcggcea
ccgacgtggt
agctgctgcg
tggtgctgca
tgttcaccac
ggctgaccta
gcaccaccac
cactcgacgc
gctactgggc
cagaggttcg

gcgcgccgceg
tcagaagctg
cggcctcaat
gatctacatt
aggcacctac
gttccgacaa
ctcgatccac
cgacaatccg
tctggcgacg
gccgatcctg
gccgcaggaa
cgacgatccg
gatccgggcc
gatgatcgtg
ggtggagggc
tctgacgctg
cggcaagctg
caatccgcac
ctatgcggtg
caccttcctg
accggacgag
gatggcggcg
gctcagcgag
cttcttctcg
caaatggctg
tctgctgacc
cttcatcgac
tgccaactgt
gatcgtcgcce
ctgcaccaca
gatggcctgce
ggagtacgtg
gccgagctcc
cgacaagccg
tcgccgecge
cacgccgttce
catcctgcgg
gacgatgcag
cgactggcgc

2382

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2352



<400> 20

atgagctata
aattatctga
cgtccggaac
tttatctatg
tgtggtccgg
agcgaaattt
tttagctttc
gaaggtggtg
gatctggttg
agctggcatg
catctgaatg
ctgcaccagc
gaaaaaatgc
tatcagcgtg
attctgcgta
gatttttggc
cagattctgg
cgtctgaaac
ccgtatgcaa
gcatgtgata
tatctgagtg
accgcaagca
attgaaccgt
catcagtgtc
tgttatgaag
aaagttaccc
agccatgttt
catgtggcaa
ctgctgtggg
ggtaaacagc
ggtatgggtg
atggcatgtg
gaaatgctgc
cctgaagatc
gataaaccgg
agccgtacca
accccgtttg
attctgcgcg
cgtctggcag
aattggaaat

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

21
2367
DNA

<220>

gtccggcaag
gcgttggtca
acattaaacc
cacatctgaa
gtcatggcgg
atccgcatat
cgggtggtat
aactgggtta
ttccgtgtgt
gtatcaaatt
gctataaaat
tgtttagcgg
atccgctgat
aagcacgtag
gcccgaaagg
gtgcccatca
aaacctggat
ctgaactgca
atggtggtct
ttagcgaacc
ttctgtttca
atcgtctgac
atgatgaaca
agggttggct
cctttatcca
gtaaactggg
ggcgtcagga
acaaaaaagc
ttggtgatca
ctgcaccgca
aatggcgttg
ccggtgatgt
cggaactgcg
agcatccgca
tgatttttgc
atcatcgtaa
atatgaccgt
ttccgggtcet
aacatcatcg

ggccgagcege

tccggaattt
gatttatctg
gcgtctgctg
tcgcgtgatce
tcctggtatg
tagccaggat
tccgagceccat
tagcctgagc
tattggtgat
tctgaatccg
cgcaaatccg
ttatggttat
ggcagaaacc
cggtaatgca
ttggacaggt
ggtgccggtt
gcgtagctat
agccctggceca
gctgcgtcgt
gggtacagaa
gcgtaatcgt
accggttttt
actggcacgt
ggaaggctat
tatcgtggat
ttggcgtaaa
tcataatggt
cgatatcgtg
ttgtctgcgt
gtggctggat
ggcaggtaca
gccgaccatg
tattcgtgtt
tggtaaaagt
ctttcatggt
ttttcatgtg
tctgaacgaa
ggcagatgca
ttatgttcgt
aaccgcaccg

Artificial Sequence

<223> Synthetic Construct

<400> 21

atgaaactga
ctgagcgttg
gaacatgtga
tatacccatc
ccgggtcatg
gtttatccga
tatccgggtg
ggtgaactgg
gttgttgcat
catagcaaca

gcagcgaaga
gtcagctgta
aaaatatgct
tgaatcgcgt
gtggtccggce
atatcaccca
gtattagcag
gttatagcct
gtgttgttgg
aatttctgaa

aaccagcaaa
tctgcgtcat
gctgggtcat
gatcaacaaa
agttgttgca
ggatgaagat
ccatgcaagc
gagccatagc
tgatggtgaa
tccgcectgacc

accctgctgg
atggataatc
ggtcattggg
cgtaaacaga
gttgcaaata
gcagcaggta
gcagcaccgg
catgcctttg
ggtgaagcag
gaacgtgatg
acactgctgg
gaacctctgt
ctggataccg
agcaatgatg
ccggaaaccg
gcagcatgtc
cagccggatg
ccggaaggtg
gaactggatg
attgcacagg
gataattttc
gatgttacca
gatggccgtg
ctgctgaccg
agcatgttta
ccgattagca
tatagtcatc
cgtatttatc
acctgggatc
atggcaagcg
acaccagccc
gaaaccatgg
gttaatgttg
gatgccgaat
tatccgacgce
cgtggcttta
ctggatcgcect
catccagaac
gaacatggtg

ggtgtgccgg

ctgcatgcat
aatccgctgce
tggggcacca
tatgatctgg
ggcacctatc
ggtctgcgta
cctccgacac
tttggtgcag
gcagaaaccg
gatggtgttg

20

atcgttattg
cgctgctgcecg
gcaccacacc
atctggatat
cctggctgga
tgcagcgtct
aaacaccggg
gtgcagcatt
aaaccggtcc
gtgcagttct
gacgtagcag
ttgtttgtgg
catttagcaa
ttccgegttg
ttgatggtaa
gtgaagatga
acctgtttga
ataaacgtat
caccggatat
caaccgaaca
gtctgtttgg
gccgtacatg
ttatggaaat
gtcgtcatgg
atcagcatgc
gcctgaatta
aggatccggg
tgcctccgga
gtattaatgt
cagttaccca
atgatcagcc
cagcagttga
tggatctgct
ttgatgcact
tgattcaccg
atgaagaagg
atcatctggc
tgctggaaga
aggatctgcc
attaa

attggcgtgc
tgaaagaacc
caccgggtca
atatgattta
tggaaggtac
aactgtttac
cgggtagcat
ttctggataa
gtccgctggce
ttctgccgat

gcgtgcagca
tgaaccgctg
gggtctgaat
gatttatatc
aggtagctat
gttcaaacag
tagcattaat
tgataatccg
gctggcaagc
gccgattctg
tgatgaagat
ccatgaaccg
aattgcagca
gccgatgatt
aaaagttgaa
aggtcatcgt
tgaacagggt
gggtgcaagc
tgcagaattt
tctgggtcegt
tccggatgaa
gctggaacgt
tctgagcgaa
tctgtttaat
caaatggctg
tctgctgtca
ttttattgat
tgcaaataca
tattgttgca
ttgtgaagcc
tgatgttgtt
tctgctgcge
ggcactgcaa
gtttacccag
tctgacctat
tacgaccacc
acaagaagca
tctgcaacaa
ggaagttcag

agcaaattat
gctgaaactg
gaattttatc
tgtgagcggt
atataccgaa
ccagtttagc
ccatgaaggt
tccgagcectg
aaccgcatgg
tctgcatctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2385

60

120
180
240
300
360
420
480
540
600



aatggctata
caactgttta
atgcatcagg
ctgaatgcaa
agcccgaaag
cgtgcacatc
ctggaagatt
aaaccggaac
gcaaatggtg
gccgttaata
cgtgatgtga
accgttagceca
attattgaac
catcagtgtg
tgttatgaag
aaaaccaccc
agcaccgttt
catgttgtga
ctgctgagcg
ggtaaacatc
ggtattggta
gcctgtagcecg
catctgccgce
agcagcgaac
aaaccggttg
cgtgcaaata
agttttgata
gatcgtctgce
ctgaccgaac
tggaaatgga

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

22
2379
DNA

<220>
<223>

<400> 22

atgacaagca
gatcgttatt
ccgctgcectgce
ggcaccacac
ggcaccgaaa
gcatggctgg
atgcgtcgtc
gaaacaccgg
ggtgcagcat
gaaaccggtg
ggtgcagttc
gcacgtattc
gttgttgccg
tgtctggaac
aatgttcgtt
gttgatggta
cgtgaaaatc
gaactgtttg
gattgtcgta
ctgcctgatt
gccacccgtg

aaatcagcaa
aaggttatgg
caatggcaac
ccacccaggc
gttggacagg
agattccgcect
ggatgaaaag
tggccgaact
gccagctgct
gtccgggtgt
ttaaagaaaa
atcgtctgga
atgatgaatt
aaggttggct
cctttatcca
tggaactgcc
ggcgtcagga
acaaaaaagc
tgatggatca
cggcaccgca
tttggaattt
gtgatgttcc
agattcgtat
atacccatgg
tttttgcctt
acaccaatct
tgacagttct
ctcagaccgg
acaaacagta
atcagccgac

ccgaaagcgt
ggcgtgcagce
gtgaaccgct
cgggtctgaa
tgatgtggat
atggtgttta
tgtttcgtca
gtagcatcca
ttgataatcc
cactgagcgg
tgccgattct
cggaagaaga
gtgatgatcc
gtattgatac
ggccgatgat
aaccggttga
cggaacatct
atgaacatgg
ttagcagcag
ttcgtgatta
ttctgggtgg

tccgaccgtt
ttggaccccg
cgtgctggat
agatatggaa
tccgaaagaa
ggccgttagce
ctatcatccg
ggcaccgaaa
gcgtaatctg
taatggtgaa
ccagcacgat
actggttttt
tctggctcgt
ggaaggttat
tatcgtggat
gtggcgtcgt
tcataatggt
caatattgtg
ttgcctgcegt
gtggctgaat
tgccagtaat
gaccctggaa
tcgtgttatt
tctgagcgat
tcatggttat
gcatgtgcgt
gaacgaaatg
cacccagggt
tatcaaagcc
ccagtaa

Artificial Sequence

Synthetic Construct

tccgecgtcecag
aaattatctg
ggtgccggaa
ttttatctat
tgttggtccg
tagccagatc
gtttagcttt
tgaaggtggt
ggatctggtt
tagctggcag
gcatctgaat
tctgctggca
ggataccgtt
cattcgcecttt
tattctgcgt
agatacctgg
gcgcctgctg
tgcaccgcgt
tccgcatgceca
tgcagttgaa
ttttctgcgt

ctggcacgta
tattttgtgg
gaagcaattg
cgtccgegtt
gttgatggct
gcaagcgcac
gaagaactgt
ggtgatcgtc
cgtctgccgg
ggtgatacct
cgcaactttc
gaagcaacca
gatggtagcg
ctgctgaccg
agcatgttta
aaaattgcaa
tttacccatc
cgtgtttatc
agctatcatt
atggaacagg
gatcaggatg
attctggcag
aatgttgtgg
aaagattatg
ccgtggcetgg
ggttataaag
gatcgttttc
gtgtatctga
aatggtaaag

gcactgaccg
agcgttggtc
cacattaaac
gcacatctga
ggtcatggtg
tatccggatg
ccgggtggtyg
gaactgggtt
gttgcagcag
agcattcgtt
ggttacaaaa
cagatgcgtg
caccagctga
cgtgcacgtc
accccgaaag
cgtagccatc
gaagaatggc
ccggaaacca
aatggtggtc
gttgaacgtc
gatgttgtgg

21

ttagccatga
aaggtgaaga
agcagattaa
ggccgatgat
tcaaaattga
cgcctgaaca
ttgatgaaaa
gtatgggtgc
attttcgtga
atgttagcgg
gtatttttgg
atcgtcagtg
ttatggaaat
gtcgtcatgg
atcagcacgc
gcctgaatat
aggatccggg
tgcctccgga
atgtgaatgt
ccattgcaca
cagaaccgga
cagttagcat
acctgtttaa
atgccctgtt
ttcatcgtct
aagaaggcac
atctggcaat
aacagctgct
acatgccgga

ttaccgaact
agatttatct
cgcgtctgcet
atcatcagat
gtccgagtcc
ttggtcgtaa
ttccgagcca
atgcactggc
ttgttggtga
ttctgaatcc
ttgcaggtcc
gtcatggtta
tggcaggcac
aagaagatgg
gttggacagg
aggttccgcet
tgcgtagcta
ccaccgttgt
tgctgctgcg
cgggtgttga
cagcaaatcc

agaactggaa
accggaagca
agccattaaa
tgttctgcgt
aggtaacttt
tctgcaaatg
tggtcgtctg
aaatccgcat
ttatgcaatt
tcgttttctg
tccggatgaa
ggatgcaccg
gctgagcgaa
tctgtttaat
aaaatggctg
tctgctgaca
ttttctggat
tgcaaattgt
tattgtggca
ttgtacccgt
tgttattatg
tattcgtgag
actgcaaaaa
taccgttaat
gacctataat
cattaccacc
ggatgtgatt
gacagataaa
aatcctgaat

gcaagaaatt
gcaagataat
gggtcattgg
tcgtagccgt
ggttgccacc
tgcagaaggt
tgcagcaccg
acatgcattt
tggtgaagca
ggcacgtgat
gaccgttctg
tgaaccgcat
cctggcaagc
cgatattgca
tccgecgtgea
ggcagcaacc
tcgtcctgaa
tccgecteeg
cgacctgctg
tatggttgaa
gcataatttt

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2367

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



cgcattatgg
gatcgtgcat
gttatggaag
ggtcgtcatg
aatcagcatg
agcctgaact
caggatccgg
ctgccaccgg
ttcattaatg
gcaattgcac
gcagaaccgg
gcagccgatc
gatctgatgc
gataccctgt
attcatcgtc
gaagaaggta
catctggtga
cgtcagcata
gatgcaccgg

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

23
2586
DNA

<220>
<223>

<400> 23

atgacaattg
accgaaatta
gttattggca
gttgataaat
aatccgctga
tggggcacca
catggtcaga
cagagctatc
ggtctgcaaa
ccggaaacac
tatggtgcaa
gcagaaaccg
gatggtattg
ctgagccgca
tatgaatttg
gaactgtggg
aatgtgcatc
ccgaaatata
gcaagcgcac
aaaccggaag
ccgaaaggtg
gatctgaaac
ggttggggtc
aataatcctc
gcaagctatg
gaacatatgc
tttctggaag
gtgcatgtga
gaaattccgt
cgtcaggatc
aaatgttttc
ctggccattg

gtccggatga
ggaccaccga
ttctgaatga
gtctgtttaa
caaaatggct
atctgctgtc
gttttattga
attgtaatac
ttgttattgc
attgtacccg
atgtggttct
tgctgcgtcg
gtctgagcaa
ttacccgtga
tgacctatcg
cgaccaccac
tggatgttat
tgcaggatga
atattcgtaa

attgggaacg
tcaatcgtac
ccccecgtggaa
actggcgtgt
tgaaagcacc
caccgggtct
acaccgtgat
tggatggcac
aattctttcg
cgggtagcat
ttatggataa
gtccgctggce
ttctgccgat
ttagtgatga
ttgccggttt
aaaccatttg
gtccgtttta
tcgatggcaa
gtgataccga
aactgtttga
aactgcgtat
tgccgaatct
agctggaagc
gcgattttcg
aagtgaccaa
acgttagcgg
catatctgct
ttgatagcat
ggcgtaaacc
ataatggttt
ataatgatca
cagaaaaatg

aacccagagc
acgtctgccg
acagctgtgt
tagctatgaa
gaaagttagc
aagccatgtt
tcacgtggtt
cctgctgtgt
aggtaaacag
tggtgcaggt
ggcatgtgcg
tcatctgccg
tgaaggtgaa
taaaccggtg
tcgtgcaggt
cccgttecgat
tgatcgtgtt
acgcctgegt
ttgggtttgg

Artificial Sequence

Synthetic Construct

tgaaagcctg
cattacctgt
aaaactgaat
tgcaaactat
gtttacccgt
gaattttctg
tattatgggt
ctataccgaa
ccagtttagc
ccatgaaggt
tccgagectg
caccggttgg
tctgcatctg
agaactgcac
tgatgatgaa
ggatgaaatt
tccgatgctg
aaaaaccgaa
agcacatttt
tgcaaatggt
tggtgccaat
ggaagattat
aacccgtacc
catttttggt
taaacagtgg
tcaggttgtt
gaccggtcgt
gctgaaccag
gattgcaagc
tagccatcag
tgtgatcggce
ttacaaaagc

aatcgtctgg
gttgatcagc
cagggttggce
gcctttatcc
cgtgaactgc
tggcgtcagg
aacaaaaaac
accatggatc
ccgcagctga
atttgggaat
ggtgatgtgc
gaactgcgtg
catccgcatg
atttttgcat
catccgaatc
atggttatgc
ccgggtcectgg
tgtcgtgcat
gaaccgtaa

gcaccgcagg
cgtagcaccg
gcaccggtta
ctgagcattg
gaagatgtta
attggtcata
ccgggtcatg
acctttccga
tatccgggtg
ggtgaactgg
tttgttccgg
cagagcaata
aatggctata
gaattttttc
gatcatatgt
tgcgatatta
atttttcgta
ggtagctggc
gaagttctga
gccgttaaag
ccgaatgcca
gaagttaaag
ctgggtgcat
ccggatgaaa
gatgccggtt
gaacagctga
catggtattt
catgccaaat
atgaatctgc
gatccgggtyg
atctattttg
accaacaaaa

22

gtgcagtttt
agctgagtcc
tggaaggtta
atatcgtgga
cgtggcgtcg
atcataatgg
cggaaatcat
attgtctgcg
catatctgcc
gggcaagcag
cgaccctgga
ttcgtgttgt
ccatgaccga
ttcatggcta
tgcatgttcg
tgaatgatct
gtgttcgtgc
atacccgtca

gcaccaaagc
gtgttcatat
gcgaagaaag
gtcagattta
aacatcgtct
ttaatcgctt
gtggtccggce
aaattaccaa
gtattccgag
gttatgcact
caattgttgg
aactggttaa
aaatcgcaaa
acggtatggg
caattcatcg
aagcagcagc
ccccgaaagg
gtgcacatca
aaaattggcect
atgatgttct
atggtggtgt
aagttgccga
atacccgtga
ccgcaagcaa
atatttcaga
gcgaacatca
ggagcagcta
ggctggaagc
tggttagcag
ttaccagcgt
caaccgatgc
tcaacgccat

tgaaagcacc
ggatggtcgt
tctgctgacc
tagcatggtt
tccgattagce
ttttagtcat
tcgtgtttat
tagccgcaat
gatggaagca
tgatgaaggt
aaccctggceca
taatgtggtt
tcgcgaatat
tccgtggcectg
tggttataaa
ggatcgtttt
agccggtctg
gtatggtgaa

acgtgatctg
gaccagtccg
tctggaaggt
tctgcgtagce
ggttggtcat
tatcgccgat
aggcaccagc
agatgaagcc
ccattttgca
gagccatgca
tgatggtgaa
tccgegtacce
tccgaccatt
ttatgaaccg
tcgttttgca
acagaccgat
ttggacctgt
ggttccgctg
ggaaagctat
ggcatttatg
tattcgtgat
atacggtcat
tatcattcgt
tcgtctgcaa
tgaagttgat
gatggaaggt
tgaaagcttt
caccgttcgt
ccatgtttgg
tctgctgaat
aaatatgctg
cattgcaggt

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2379

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



aaacagcctg
gcagcagcat
gcagcagccg
ctgggcgtta
gaaaacgatg
gttctgtttg
aaccatgata
gatatggttc
attgatgccg
tttcagtttg
ggtgttaata
gaataa

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

24
2400
DNA

<220>
<223>

<400> 24

atgacactga
tggcgtgcag
cgtgaaccgc
ccgggtctga
atcatttata
gaaggtagct
ctgtttcgtc
ggtagcatta
tttgataatc
ccgctggcaa
ctgccggttce
aatgatgaag
ggccatgaac
attatcaaag
tggccgatga
aaaaaagttg
gatgaacatc
gatgaacagg
atgggtgcaa
cgtgcaaaat
atgctgggtc
ggtccggatg
tggctggaag
attctgagcg
ggtctgttta
gccaaatggc
tatctgctgt
ggttttatgg
gatgccaata
gttattgttg
cattgtgcag
ccggatgttg
gatctgctgc
atggcactgc
atttttaccc
cgtctgacct
ggtacaacca
gcacaggcag
gatctgcaag

ccgcaacctg
gggattgggc
gtgatgttcc
aattcaaagt
aggcactgtc
cctatcatag
actttaacgt
gtgttaatcg
ataaatatgc
ccgtggataa
ccgataaaaa

gcagcagcca
caaattatct
tgaaaccgga
attttatcta
tctgtggtcce
atagcgaaat
agtttagctt
atgaaggtgg
ctggtctgat
gcagctggca
tgcatctgaa
atctgcgcca
ctgagcagat
atcatcagct
ttattctgcg
aaggtttttg
gtcagattct
gtcgtctgaa
gcccgtttge
ttgcagttga
gttatctggc
aaaccgcaag
atattgaacc
aacatcagtg
attgttatga
tgaaagttac
caagccatgt
atcatgttgc
ccctgctgtg
caggtaaaca
caggtatggg
ttctggcatg
gcgagtatct
aaacccgtga
agaataaacc
atcagcgtaa
ccaccccecgtt
caattgttca
aaaaaattgc

gctgaccctg
aagcaccgca
gacccaagaa
tgttaatgtt
cgatgaagaa
ttatgcacat
gcacggttat
tattgatcgc
ggataaaatc
aggttatgat

aggtgcggtt

Artificial Sequence

Synthetic Construct

gcgttgtgca
gagcgttggt
acacattaaa
tgcacatctg
gggtcatggc
ttatccgcag
tccgggtggt
tgaactgggt
tgcagcatgc
tggtaacaaa
tggctataaa
gctgtttagc
gcatattcag
gcgtgcacgt
tagcccgaaa
gcgtgcccat
ggaaaattgg
acctgaactg
aaatggtggt
actgaccagc
agatattttc
caatcgtctg
gtatgatgaa
tcagggttgg
agcctttatc
ccgtaaactg
ttggcgtcag
aaacaaaaaa
ggttgcagat
gcctgcaccg
tatttggccg
tgccggtgat
gccggatctg
acagcatccg
ggtgatcttt
taatcaccgt
tgatatgacc
taccgagaaa
agcccatcat

gatgaagcac
aaaaacaatg
attatggcag
gccgatctgce
tttgcagata
gatgttcgtg
gaagaagaag
tatgaactga
gatgaactgg
catccggatt
accgcaaccg

gaagaagaac
cagatttatc
ccgcgtcectgce
aatcgtgcca
ggtcctggta
attagcgaag
attccgagcce
tatagcctga
gttattggtg
tttctgaatc
atcgcaaatc
ggttatggtt
atggcacgta
gccggtcegtce
ggttggacag
caggttccgg
atgcgtagcet
cgtgccctgg
cgtctgegtce
cgtggtgaac
accctgaacc
agtgatgttt
caactggcag
ctggaaggct
catatcgtgg
ccgtggcegta
gatcataatg
gccgatatcg
cattgtctgc
cagtggctga
tgggcaggca
gttccgacca
agtgttcgtg
catggcctgt
gcctttcatg
aattttcatg
gttctgaata
ctgcaaggta
cgttatgtgc

23

gtgccgaact
atgaagcgga
caagcgataa
tgagcctgca
tctttacagc
gtctgattta
gtagcaccac
cagccgaaac
aaaaatttcg
ataccgattg
cagccaccgc

tgcgtcaggt
tgatggataa
tgggtcattg
tttgtcagcg
tggttgcaaa
atgcaagcgg
atgcagcacc
gccatgcctt
atggtgaagc
cggttcgtga
cgaccattct
atgaacctct
ccctgaatat
cgaccaaagg
gtccgcagag
ttagcagctg
atcagccgga
caccgcaggg
gtgaactggt
cgcaggttca
cggataattt
ttgatgttac
cagatggtcg
atctgctgac
atagcatgtt
aaccgattag
gttatagtca
tgcgtattta
aaacctggga
gtgccgaaga
ccgaacagga
tggaaaccct
ttgttaatgt
cagccgaagce
gttatccgag
tgagcggcett
aactggatcg
aagcggatga
gtgaatatgg

ggcaaaaggt
agttgtgctg
actgaaagag
aagcgcaaaa
cgataaaccg
tgatcgtccg
caccccgtat
cctgcgcatg
tgacgaggca
ggtgtatagc
aggcgataat

tgatcgttat
tccgcectgcetg
gggcaccaca
tgatctggat
tacctggctg
tattcagaaa
ggaaacaccg
tggtgcagtt
agaaaccggt
tggtgccgtt
gggtcgcatg
gtttgttagt
tgcactggat
tgttccgegt
cgttgatggt
tcgtgaaaat
tgacctgttt
tgataaacgt
tcctgceccgaa
gagcaccgaa
tcgtctgttt
caatcgtaca
tgttatggaa
cggtcgtcat
taatcagcat
cagcctgaat
tcaggatccg
tctgccteccecg
tcgtattaat
ggcagcagaa
tggtacagaa
ggcagctgcg
tgttgatatc
atttgatggt
cctgattcat
tatggaagaa
ttttcatctg
tattctggac
tgaggatctg

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2586

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



cctgaagttc gtaattggaa atggccgagc cagcagggtt caggtggtgc accggaataa 2400

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

25
2478
DNA

<220>
<223>

<400> 25

atgacaaatc
gcaattgaag
tatctgcgta
ctggttggtc
ctgattgcag
gcaggcaccg
aaagatgaag
agccattttg
ctgagccatg
ggtgatggtg
aatccgcgta
aatccgacca
ggttatcacc
cgtcgttttg
gcacagaccg
ggttggacct
caggttccgce
atggaaagct
accgcattta
cgtattcgtg
gaatatggtc
gatatcatta
aatcgcctga
gcactggttg
cagtgtgaag
tatgaaagct
gcaaccgttc
agccatgttt
gtgctgctga
gcaaatatgc
attttcgcag
ctggaagccg
caggttgttc
gccctgaaca
caaagcagca
gcagataaac
tatgatcgtc
accaccccgt
gcactggaac
cgtaaaaccg
tgggtttatc
gcaggcgata

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

26
2496
DNA

<220>

cggttattgg
gtatggataa
gcaatccgct
attggggcac
atcatcagca
cacagagcta
ccggtctgceca
caccggaaac
catatggtgc
aagcagaaac
ccgatggtat
ttctggcacg
cgtatgaatt
cagaactgtt
atgatatgac
gtccgaaatt
tggcaagcgc
ataaaccgga
tgccgaaagg
aagatctgaa
atggttgggg
aaaacaaccc
atgcaaccta
atgaaaatat
gttttctgga
ttgtgcatgt
gtgaaattcc
ggcgtcagga
ataaaacctt
tgctggcaat
gtaaacagcc
gtgcagcaga
tggcagcagc
aaatgggcat
aagaaaacga
cggttctgtt
cgaaccatga
ttgatatggt
tgattgatgc
catttcagtt
cggatgttaa
atgaataa

Artificial Sequence

Synthetic Construct

caccccgtgg
atactggcgt
gatgaaagaa
cacaccgggt
gaacaccgtg
tattgatggc
aaaattcttt
accgggtagce
aattatggat
cggtccgctg
tgttctgccg
cattagtgat
tgttgccggt
tgaaaccatc
ccgtcegttt
tatcgatggc
acgtgatacc
agaactgttc
tgaactgcgt
actgccggaa
tcaggttgaa
ggacagcttt
tgaagttacc
ggcagttacc
agcatatctg
gattgatagc
gtggcgtaaa
tcataatggt
taataatgat
tgcagaaaaa
tgccgcaacc
atggaaatgg
cggtgatgtg
taaattcaaa
tgaagccatg
tgcctatcat
taactttacc
tcgtgtgaat
cgataaatat
tgccgtggat
agtggatgaa

Artifical Sequence

cagaaactgg
gtggccaatt
ccgtttaccc
ctgaattttc
tttattatgg
acctataccg
cgccagttta
atccatgaag
aatccgagcc
gccaccggtt
attctgcatc
gaagaactgc
tttgataatg
tttgatgaga
tatccgatgce
aaaaaaaccg
gaagcacatt
aatgcagatg
attggtgcca
ctggatcagt
gcaccgcgta
cgtgtttttg
aaaaaacagt
ggtcaggtgg
ctgaccggtc
atgctgaacc
ccgattagca
tttagccatc
cacgtgacca
tgcttcaaaa
tggattaccc
gcaagcaatg
ccgacccaag
gttgtgaacg
tccgatgaag
agttatgcac
gtggttggtt
gatatggatc
gcggacaaaa
aacggttatg
acaagcatgc

24

atcgtccggt
atatgagcat
gtgatgatgt
tgctggcaca
gtccgggtca
aatattatcc
gctatccggg
gtggtgaact
tgtttgttcc
ggcagagcaa
tgaatggcta
atgatttttt
aagatcatct
tctgcgatat
tgatttttcg
aaggtagctg
ttgaagttct
gcagcattaa
atccgaatgc
atgaaatcac
gcctgggtge
gtccggatga
gggataatgg
ttgaacagct
gtcatggtat
agcatgccaa
gcgttaatct
aggatccggg
acatctattt
gcaccaacaa
tggatgaagt
caaaaagcaa
aaattatggc
tggtggatct
attttgccga
aggatgttcg
ataaagaaca
gttatgccct
tcaatgaact
atatcccgga
tgtcagcaac

tagcgaagag
tggtcagatt
taaacatcgt
tattaatcgt
tggtggtccg
gaacatcacc
tggtattccg
gggttatgca
gtgcattatt
taaactggtt
taaaatcgca
tcgcggtatg
gagcattcat
taaagcagca
taccccgaaa
gcgtgcacat
gaaaggctgg
agaagatgtt
aaatggtggt
cggtgttaaa
atattgtcgt
aaccgcaagc
ctatctgagc
gagcgaacat
ttggagcagc
atggctggaa
gctggttagc
tgttaccagc
tgccaccgat
aatcaacgcc
tcgtgccgaa
tgatgaagtg
agcaagtgat
gatcaaactg
cctgtttaca
cggtctgatt
gggtagcacc
gcaagcaaaa
gaacgagttt
atttaccgat
cgcagccacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2478



<223> Synthetic Construct

<400> 26

atgagcaccg
gcaccggtta
ctggccattg
gaagatgtta
attggtcata
ccgggtcatg
tattatccga
tatccgggtg
ggtgaactgg
tttgttccgg
cagagcaata
aatggctata
gaattttttc
gatcatatgt
tgcgatatta
atctttcgta
ggtagctggce
gaagttctga
gccgttaaag
ccgaatgcaa
gaagtcaaag
ctgggtgttt
ccggatgaaa
gatgcaggtt
gaacagctga
catggtattt
catgccaaat
gttaatctgc
gatccgggtg
atctatttcc
accaacatga
gatgaagcac
aaaaacaatg
ctgatggcag
gtggatctgc
tttaccgaac
gatgttcgtg
aaagaacagg
tatgaactga
aaagagctgg
catccggatt
accgcaaccg

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

27
2382
DNA

<220>
<223>

<400> 27

atgccgcagg
gatgcacatt
gcactgctga
ggcaccagtc
gatctggatg

agctggctgg

gtgtgcatat
gcgaagcagc
gtcagattta
aacatcgtct
ttaatcgctt
gtggtccggce
aaatcaccaa
gtattccgag
gttatgcact
caattgttgg
aactggttaa
aaatcgcaaa
acggtatggg
caattcatcg
aagccgaagc
ccccgaaagg
gtgcacatca
aaaactggat
aagatgtgct
atggtggtcg
aagttaaaga
atacccgtga
ccgcaagcaa
atctgagcgg
gcgaacatca
ggagcagcta
ggctggaagc
tggttagcag
ttaccagcgt
cggttgatag
tcaacgccat
gcgaagaact
atgaagttca
cagccgataa
tgaaactgca
tgtttacagc
gcctgattta
gtagcaccac
cagcggaagc
aagattttcg
ataccgattg
cagccaccgce

ttgaacatca
ggcgtgcagce
ccgaaccgct
cgggtctgaa
ccctgtgtgt
aaggtagcta

gaccagtccg
aattgaaggt
tctgcgtagce
ggttggtcat
tatcgccgat
aggcaccgca
agatgaagcc
ccattttgca
gagccatgca
tgatggtgaa
tccgcegtacc
tccgaccatt
ttatgaaccg
tcgctttgece
acagaccaat
ttggacctgt
ggttccgctg
gaaaagctat
gagctttatg
tattcgtgaa
atttggccat
tattatcaaa
tcgtctgcaa
tctggttgat
gatggaaggt
tgaaagcttt
caccgttcegt
ccatgtttgg
gctgctgaat
caacatgctg
tttcgcaggt
ggaaaaaggc
ggttgttctg
actgaacaaa
aagcgccaaa
agataaaccg
tgatcgtccg
caccccgtat
actgcgtatg
tctggaagca
ggtttggcct
aggcgataat

Artifical Sequence

Synthetic Construct

gaatagcacc
aaattatctg
gagtccggca
tctggttcat

ttggggtcceg
tagcgaaacc

gttattggca
gttgataaat
aatccgctga
tggggcacca
catcagcaga
cagagctatc
ggtctgcaaa
ccggaaacac
tatggtgcag
gcagaaaccg
gatggtattg
ctgagccgca
tatgaatttg
gatatgtttg
gatgttaccc
ccgaaattta
gcaagcgcac
aaaccggaag
ccgaaaggtg
gatctgaaac
ggttggggtc
aacaacccgg
gcagcatatg
gaacacatgg
tttctggaag
gtgcatgtga
gaaattccgt
cgtcaggatc
aaaaccttta
ctggcagttg
aaacagcctg
gcagcagaat
gcaggcgtgg
ctgggtgtta
gaaaataatg
gttctgtttg
aaccatgata
gatatggttc
gttgatgcag
tttcagtatg
ggtgttaaaa
gaataa

gttctgaccg
gcagcaggtc
catatcaaac
acccatctga

ggtcatggtg
tatcctgata

25

ccccgtggaa
actggcgtgt
tgaaagaacc
caccgggtct
acaccgtgat
tggatggcac
aattctttcg
cgggtagcat
ttatgaataa
gtccgctggce
ttctgccgat
ttagtgatga
ttgccggttt
aaaccatctt
gtccgtatta
tcgatggcaa
gtgataccga
aactgttcga
aactgcgtat
tgccgaaact
agctggaagc
acagctttcg
aagttaccaa
cagttaccgg
gctatctgct
ttgatagcat
ggcgtaaacc
ataatggttt
ataatgatca
cagaaaaagc
ccgcaacctg
ggaaatgggc
gtgatgttcc
aattcaaagt
aagcactgac
cctatcatag
actttaacgt
gtgttaatga
caaaatatgc
ccgttgataa
ccgataaacc

atgatgaact
agatttatct
cgcgtctgcet
atcgtgttat
gtccggcagt
ttagccgtga

aaaactgaat
tgcaaattat
gtttacccgt
gaattttctg
tattatgggt
ctataccgaa
ccagtttagce
ccatgaaggt
tccgagcectg
caccggttgg
tctgcatctg
agaactgcac
tgatgatgaa
tgatgagatc
tccaatgatt
aaaaaccgaa
agcccatttt
tgaaaaaggt
tggtgaaaat
ggacgattat
aacccgtcgt
tatttttggt
taaacagtgg
tcaggttacc
gaccggtcgt
gctgaaccag
gattagcagc
tagccatcag
tgtgatcggce
atataaaagc
gctgaccctg
aagcaatgca
gcagcaagaa
ggtgaatgtt
cgatgaagag
ttatgcacat
gcacggttat
tatggatcgc
cgatgaaatc
aggtctggat

tggtgcggtt

gcgtaccctg
gctggcaaat
gggtcattgg
taaagcacgt
tctggcaaat
tgcagcaggt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2496

60

120
180
240
300
360



atgggtaaac
gaaacaccgg
ggtgcagcat
gaaaccggtc
ggtgcagttc
agccgtattc
catgttaccg
gccctggatc
attcgttggce
gatggtcgtc
gaaaatccgg
ctgtttgatg
cgtcgtctgg
ccgcctcectgg
acccgtgttce
tttcgtctgg
agcggtaaag
cgtgttatgg
accggtcgtce
gttaatcagc
gcaagcctga
catcaggatc
tatctgcctce
gattatgtta
caggcacgtg
gatggcgaac
gcagccagcg
gtggatatga
tatgatggtc
ctgattcatc
aaagaaatgg
tatcgtctgg
gttcgtcaga
accgatctgce

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

28
2391
DNA

<220>
<223>

<400> 28

atgcaaagta
aaaattgatg
gacaatccat
cactggggta
aaatatgatt
tccaattctt
aatggcttaa
gctcctgaaa
tcttttggtg
gaggcagaaa
actgatggag
gtgttgtctc
ccttattttg
gatatagtaa
tcacgaccaa
tttgtagatg
gatagatatc

tgtttcgtca
gtagcattca
ttgataatcc
cgctggcagce
tgccgattct
cggaaccgga
gtgatgatcc
gtgttgcact
cgatgattgt
cggttgaagg
aacatctgcg
cagatggccg
gtgcaacacc
atcgttttgc
tgggcgacct
ttggtccgga
catggcaggc
aaattctgag
atggcctgtt
atatcaaatg
attacctgct
cgggttttgt
cggatgcaaa
atgttgttgt
cacattgtgc
cggatgttgt
cactgctgcg
cccgtcectgcet
tgtttaccac
gtctggcata
gtacaaccac
tgatggatgt
caatggcaga
ctgaagttgc

taataggaaa
catattggcg
tgcttagaga
ctattcctgg
tagatatgat
atctagatgg
aaaagctatg
caccgggttc
ctgtttttga
caggacctct
cagtgcttcc
gtattcctaa
tagaaggtga
cagaagaaat
agtggccaat
gtgttccaaa
atacagaaaa

gtttagcttt
tgaaggtggt
ggatctgctg
aagctggcat
gcatctgaat
actggatgag
gcatcaggtt
gatgcagcgt
tctgcgcacc
cacctggcgt
tcagctggaa
tccgaccgceca
gcatgcaaat
cgttgcagtt
gctggaacag
tgaaaccgca
acagaccctg
cgaacatacc
tagctgttat
gctgaaaacc
gaccagccat
tgatcatgtg
taccctgctg
tgcaggtaaa
ccgtggtgceca
tctggcctgt
tcgtcatctg
gcctcgtgaa
cgacaaaccg
tagccgtacc
cacccctttt
ggttgatcgt
tgcacgtacc
aaattggacc

Artifical Sequence

Synthetic Construct

acataaggat
tgcagctaat
acctttaaaa
tcaaaacttt
ttatgtttct
aacctatagt
taaacaattc
aataaatgaa
taaccctgat
tgcaacatct
tattttacat
ggatgaactt
agatcctgaa
tcttaatatt
gattgtattg
tgaaggatct
cttagatcaa

ccgggtggtyg
gaactgggtt
gttgcatgtg
agcaacaaat
ggctataaaa
ctgctgcgtg
catcgtgcac
accgcacgtg
ccgaaaggtt
gcccatcagg
ggctggctge
gatgtgctgg
ggtggtctgce
gataaaccgg
gttatgaaag
agcaatcgtc
ccggttgatg
tgtcagggtt
gaagcatttg
agccgtgaac
gtttggcgtc
ctgaataaaa
agcgttgcag
cagccgtgtt
ggtatttggg
gccggtgatg
cctgcactgg
gcacatccgc
gtgatttttg
ggtcatggta
gatatggttg
gttcctggtc
cgtcatcatg
tgggaagcat

gaaggaaaaa
tttatatctg
ccagaacatc
atttatgctc
ggtccaggtc
gaagtttatc
tcttttccag
gggggagaac
ttgattactg
tggcaagcaa
ttaaatggat
gagaaattct
acaatgcata
cagaaaaatg
cgtacaccaa
ttccgtgcecac
ttagaagagt

26

ttccgagcca
atagcctggc
ttattggtga
ttctggatcc
tcgcaaatcc
gttatggtca
tggccgaagc
aagaaggtgc
ggacaggtcc
tgccgctgcece
gtagctatcg
catgtgttcc
tgctgcgtcc
gtgccaccct
ataccagcgc
tggatgcagt
aacatctgga
ggctggaagg
tgcatatcgt
tggcatggcg
aggatcataa
gtccggaagce
atcatgttct
ttgattggcect
aatgggcagg
tgccgaccca
cggttcgtgt
atggcatgag
catatcatgg
atctgcatgt
ttcgtaacga
tgggtgttcg
catggattcg
aa

tcacaccgga
taggtcaatt
taaaaagaaa
atcttaaccg
atggtggaca
caaatgttag
gtggaatttc
taggctattc
cttgtgttgt
ataaattttt
acaaaattag
ttgaaggaaa
aattaatggc
ctcgtgaaaa
agggatggac
accaagtacc
ggcttaagag

tgttgcaccg
acatgcatat
tggtgaagca
ggttcatgat
gaccgtgctg
tgaacctctg
ctttgatcgt
aaccgaacgt
tgccgaagtt
ggaagttcgt
tccggaagaa
gcatggtgca
gctgccgatt
gcatgaaccg
acgtcgtgat
ttttgatgca
ccgtcatggt
ctatctgctg
ggatagcatg
tgcaccgatt
tggttttagt
agttcgtgtt
gcgtagtcgt
gagcatggaa
cacccagaat
agaagtactg
tgttaatgtg
cgattttgaa
ttatccgtgg
acgtggttat
tctggatcgce
tgcagcagcc
tgaacatggc

gtatctaaag
gtatttgcta
agttgttggt
tgttattaaa
agtaatggtg
tcgtgatttg
tagccatatg
tttagcacat
tggagacgga
aaatccagtt
taaccctact
cggatggaag
agaaacatta
taacgattgt
aggtccaaaa
gcttgcagta
ttataaacca

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2382

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



gaagaattat
ggaaataaga
cgtacacctg
caggatatga
cgtaatttcc
gaaggtacga
aatgatggac
ggttatcttt
gttgattcta
agaaaagata
aatggatata
atagttagag
cttcatacta
ttaacaatgg
agtaatgaca
ttagaggctt
tttgtaaatg
agcgataagg
ggatttgcac
catggttata
ttagatcgtt
ggagcacatc

gaggttggag

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

29
2367
DNA

<220>
<223>

<400> 29

atgaccaccg
gcaaattatc
ctgaaagcaa
aatagcattt
gtggaaggtc
tataccgata
cagttcagct
catgaaggtg
ccggatgaaa
accagctggc
ctgaatctga
aaaatcaaag
ccggaaaaag
gcgatccaga
gtttttcagtg
ggtagctttc
gatgcactgg
agcctgaaag
ccgattacca
gcagttgata
tatctgcgtg
accatgagca
atccatccgg
agcgaacatc
tttgcaagct
tggctgcgta
gcagcaagca
ctgacccatc

ttgacgaaaa
gaatggcggc
attttcgtga
ttgaacttgg
gtatttttgg
aacgtcaatg
gtattgttga
taacaggacg
tgattactca
ttgcttcttt
ctcatcaaga
catatttacc
aacacaagat
atcaagcagt
aaggacaaga
tggcagctgt
tagtggatat
attataatgc
atttaataaa
tggaagaggg
ttaatcttgt
ttgttcagtt
aagatttgcc

attatagcag
tgagcgttgg
gtgatgttaa
atgcacatct
cgggtcatgg
tttatccgga
ttccgggtgg
gtgaactggg
ttgcagcagt
agagcaccaa
atggctttaa
aatatttcga
tgcatccggt
aacatgcccg
caccgaaagg
gtgcccatca
ttgattggct
atgacatcaa
atggtggtgt
ccagcaaaga
atgtgatcaa
atcgtctgta
atagcgatca
aggcagaagg
atgaagcatt
aagcaaatga
ccgtttttca
tggcagagaa

ctatagacta
taatttgcat
ttatgctgta
aaaatatgtg
accggatgaa
gttatcagaa
ttcaatgcta
tcatggtttc
gcatggtaag
aaatttaata
tccaggttta
agcagatgcc
taatttatta
taagcatgta
acctgatgta
tacaatcctt
gatgaaatta
cttatttaca
tcaattaaca
aactattaca
aaaagatgta
aatgaatgat
agaaataact

Artificial Sequence

Synthetic Construct

tccggcatat
tcagctgtat
agttcatccg
gaatcgcgtg
tggtcaggtt
aattacccag
tgttgcaagc
ttatagcatt
tgttgttggt
atttatcaat
aatcagcaac
gagcatgagc
tctggcaaaa
tgaaaatgat
ttggacaggt
gattccgatt
ggaaagctat
agaaattatt
ggatccgaaa
aggtgcaaac
aaaaaacccg
tggtgttttt
gtatgaagca
ctggctggaa
tctgcgtgtt
actggactgg
gcaggatcat
aaaaccggaa

ataccggaac
gctaatggtg
gatgttccta
cgtgatgttg
actatgtcta
attaaagagc
agcgaacatt
tttgcaagtt
tggttaaagg
gcaacatcta
ttaggacata
aataccttat
gtaacatcaa
gagcaaggaa
gttatagctt
catgaacatt
ttacctgaaa
acagataagc
tatcatcgtg
acaccatttg
gtagagaatt
aaattagtag
aattggcagt

ctgcaaaaag
ctgaaagatt
atttgtcatt
atcaacaaat
atggttagca
gatgttgaag
catgcagcac
agccatggtg
gatggtgaaa
ccgattaatg
ccgaccattt
tgggaaccga
gcaatggatg
gatgcaaccc
ccgaaaagct
ccggttgatce
cagccgaaag
ccgaccggtg
gcactgaatc
gttaaacagg
gataattttc
gaaaccacca
gcagcaggtc
ggttatgttc
gttgatagca
cgcaaaaaat
aatggttata
tatatccgtg

27

ttgaagaatt
gtttattatt
ctccagggag
ttaaattaaa
atagattatg
caaatgatga
tatgtgaagg
atgaagcctt
taacatcaca
atgtatggca
ttgtggataa
tagccgtatt
aacatccaag
taagcatttg
cctgtggaga
taccagaatt
atgagcatcc
ctgtaatatt
aaaatagaaa
atatgcgtgt
tacctcagct
aacataacca
ggcatgtata

tggataaata
atccgctgcet
ggggcaccat
atggcctgaa
atagctatct
gtatgcagaa
cggaaacacc
ttggtgcaat
gcgaaaccgg
atggtgccgt
ttggtcgtac
tttttgtaga
aagcagttga
tgccggtttg
gggatggtga
agaatgatat
aactgtttaa
atagccgtat
tgccgaattt
atatgctggt
gtctgtttgg
atcgtcagtg
gtgttctgga
tgaccggtcg
tgctgaccca
acccgagcect
cccatcagga
aatatctgcc

aactccaaag
acgtgaacta
cacagttaag
cgaagatact
ggcagttttt
attcttatcg
ttggttagag
ccttcgtatt
gctaccatgg
gcaggatcat
aaaacctgaa
tgataaatgc
acaacagtgg
ggattgggca
tactccaaca
aaaagttcgt
tcatggctta
tgcattccat
tttacatgta
tcaaaataaa
tggaaatcgt
atacattcgt
a

ctggcgtgca
gcaacagccg
tgcaggtcag
aatgttttat
ggatggcacc
actgttcaaa
gggtagcatt
tctggataat
tccgcectggcea
tctgccgatt
cagtgatgca
aggtgatgat
gaaaatcaaa
gccgatgatt
taaaattgaa
ggaacatgca
tgaagatggc
ggcagcaaac
tcgtgattat
ttggagcgat
ccctgatgaa
gatggaagat
tgcacagctg
tcatggtctg
gcactttaaa
gaacattatt
tccgggtgcea
tgccgatgca

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2391

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



aataccctgc
gtgaccagca
gataatggcc
gtttttgcag
catgatagct
cgtagccctg
aaagacaaac
ttcgatcgcece
accccgtttg
attgcagccc
atgctggcaa
gattggcagt

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

30
32
DNA

<220>

<223>

<400> 30

tggcagtyggg
aacatccgcg
tgggtattat
ccgcaggcac
tcccggaaat
aaaaagatcc
cggtggtgtt
ataaccataa
atgttcgtgt
agcctgccat
aacataacgc
ggaaaggtct

Synthetiic Construct

tgatgttatt
tcagcagtgg
tgattgggcc
cgaaccgacc
gaaaattcgt
gcgtggtctg
tgcctttcat
tctgtatgtg
tatgaatcag
ggaaaatacc
ctatattcgt
gaaataa

Artifical Sequence

tttcgtagcece
tttagcattg
agcaccgatc
ctggaaaccc
tttgtgaacg
agtgatgcag
ggttatgaag
catggttatc
atggatcgtt
ggtgcagcat
gatgcaggta

(Primer CMP283)

ctgtattcat gacgagtcct gttattggca cc

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

31
31
DNA

<220>

<223>

<400> 31

Synthetic Construct

Artificial Sequence

(Primer CMP284)

ctctatgaat tctcactcgt tgtcgccagc g

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

32
39
DNA

<220>

<223>

<400> 32

Synthetic Construct

Artificial Sequence

(Primer CMP34)

taaggaggaa taaacatggc agtagattac gattccaag

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

33
40
DNA

<220>

<223> Synthetic Construct

<400> 33

Artificial Sequence

(Primer CMP 335)

ttctagaaag cttcgttact taagaccctt ccaagtccag

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

34
73
DNA

Artificial Sequence

28

aagaaaaaat
aagaagcaaa
agggtagcga
tggcagcaat
tggtggacat
aatttgatca
atctggtgcg
gcgaaaatgg
ttgacctggc
ttgttcagag
cagatctgcc

caactacgtg
acagctggta
accggatatt
tcagctgctg
tctgaaactg
ctattttacc
cgatatcttt
tgatattacc
aaaaaccgca
catggataat
ggaagttaat

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2367

32

31

39

40



<220>
<223>

<400>

Synthetic Construct

34

tatttaattt ttaatcatct aatttgacaa tcattcaaca aagttgttac aattaaccct 60
cactaaaggg cgg

<210>
<211>
<212>

35
147
DNA

<213> Artificial Sequence

<220>
<223>

<400>

Synthetic Construct

35

73

tcaacagctg tatccccgtt gagggtgagt tttgcttttg tatcagccat atattccacc 60
agctatttgt tagtgaataa aagtggttga attatttgct caggatgtgg cathgtcaag 120

ggctaatacg actcactata gggctcg

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

<220>
<223>

<400>

36

25

DNA

Artificial Sequence

Synthetic Construct

36

ggcagtatag gctgttcaca aaatc

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

<220>
<223>

<400>

37

23

DNA

Artificial Sequence

Synthetic Construct

37

cttgacccag cgtgcctttce agce

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

<220>
<223>

<400>

38

99

DNA

Artificial Sequence

Synthetic Construct

38

147

25

23

aaaattttca ttctgtgaca gagaaaaagt agccgaagat gacggtttgt cacatggagt 60
tggcaggatg tttgattaca tgggaattag ccatggtcc 99

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

<220>

39

100

DNA

Artificial Sequence

29



<223> Synthetic Construct

<400> 39
gaccagccgc gtaacctggc aaaatcggtt acggttgagt aataaatgga tgccctgcgt 60
aagcggggca tttttcttgg tgtaggctgg agctgcttcg 100

<210> 40

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 40
ggcttaccgt ttacgctttc cagc 24

<210> 41

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 41
ctaatgcaat acgtgtcccg agc 23

<210> 42

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct (Primer CMP283)

<400> 42
ctgtattcat gacgagtcct gttattggca cc 32

<210> 43

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct (Primer CMP284)

<400> 43
ctctatgaat tctcactcgt tgtcgccagc g 31

<210> 44

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct (Primer CMP34)

<400> 44
taaggaggaa taaacatggc agtagattac gattccaag 39

30



<210> 45

<211> 40

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct (Primer CMP335)

<400> 45
ttctagaaag cttcgttact taagaccctt ccaagtccag

<210> 46

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 46
taaggaggaa taaaccatga cattagccag tcctctacaa ac

<210> 47

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 47
ttctagaaag cttcgttaat agggccactt ccagtcacg

<210> 48

<211> 41

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 48
taaggaggaa taaaccatgt ccgacgtgtt gtccaacgat c

<210> 49

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 49
ttctagaaag cttcgtcagg ccgaccagcg ccag

<210> 50

<211> 51

<212> DNA

<213> Artificial Sequence

<220>

31

40

42

39

41

34



<223>

<400>

taaggaggaa taaaccatgc aaagtataat aggaaaacat aaggatgaag g

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

<220>
<223>

<400>

ttctagaaag cttcgttata catgccactg ccaattagtt atttc

Synthetic Construct

50

51

45

DNA

Artificial Sequence

Synthetic Construct

51

32



