<110>

<120>

<130>

<150>
<151>

<160> 14

<170>

<210> 1
<21l1>
<212>
<213>

DNA
<220>
<223>

<400> 1
tgatgggctg

gctggctggt
cacattgcgg
acaccgcgcg
aaatgtataa
acatgttaat
gaccggcaac
gactctagat
gctgcgaatc
caagctcttc
ccagccggcc
agcaggcatc
tggcgaacag
caagaccggc
atgggcaggt
ctttctegge
gcagccagtc
tcgtggccag
ggtcggtctt
cagagcagcc
ccggagaacc

agattatttg

Production,

PCT-

T-DNA of 5!

15987

EP2011008353
2011-10-17

10921

Artificial

cctgtatcga
ggcaggatat
acgtttttaa
cgataattta
ttgcgggact
tattacatgc
aggattcaat
ccagagtccc
gggagcggcg
agcaatatca
acagtcgatg
gccatgagtc
ttcggctggce
ttccatecega
agccggatca
aggagcaagg
ccttecccget
ccacgatagc
gacaaaaaga
gattgtctgt
tgcgtgcaat

gattgagagt

SEQUENCE LISTING

Nomad Bioscience GmbH

PatentIn version 3.3

vector module

gtggtgattt
attgtggtgt
tgtactgggg
tcctagtttg
ctaatcataa
ttaacgtaat
cttaagaaac
gctcagaaga
ataccgtaaa
cgggtagcca
aatccagaaa
acgacgagat
gcgagccect
gtacgtgctc
agcgtatgca
tgagatgaca
tcagtgacaa
cgcgctgcect
accgggcgcec
tgtgcccagt
ccatcttgtt

gaatatgaga

pICH22455

tgtgccgagce
aaacaaattg
tggatgcagg
cgcgctatat
aaacccatct
tcaacagaaa
tttattgcca
actcgtcaag
gcacgaggaa
acgctatgtc
agcggccatt
cctecgeegte
gatgctcttc
gctcgatgeg
gccgecgeat
ggagatcctg
cgtcgagcac
cgtcctggag
cctgcgectga
catagccgaa
caatcatgcg
ctctaattgg
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tgccggtcegg
acgcttagac
tcgatctagt
tttgttttet
cataaataac
ttatatgata
aatgtttgaa
aaggcgatag
gcggtcagece
ctgatagcgg
ttccaccatg
gggcatacgc
gtccagatca
atgtttcgcet
tgcatcagcc
cccecggeact
agctgcgcaa
ttcattcagg
cagccggaac
tagcctctcecce
aaacgatcca

ataccgaggg

storage and use of cell wall-degrading enzymes

ggagctgttg
aacttaataa
aacatagatg
atcgcgtatt
gtcatgcatt
atcatcgcaa
cgatctgcett
aaggcgatgc
cattcgccge
tcegecacac
atattcggca
gccttgagee
tcctgatega
tggtggtcga
atgatggata
tcgcccaata
ggaacgcccg
gcaccggaca
acggcggcat
acccaagcgg
gatccggtge

gaatttatgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



aacgtcagtg
ttttgaacgc
cgcggctgag
tccegegtcea
gcgtttcgac
catctagatc
gctagactcg
gacaaaattt
agaatcgttt
tgaatagtga
gaaagacact
taaattacgt
ttgcctggat
cggatcgagc
gatgattaat
cacgttatct
aaaggccgaa
ctccgetttyg
aaaatacaaa
aagccgctgce
atgcagtcga
tctactttat
ttcgtttaat
aagttgaccg
agatccatgt
tgaagttaga
ttagatgaag
acagaaagct
gtttgcaggt
catatccgga
gaggcctteg
cgtacgacat

gctgcatgcce

gagcattttt
gcaataatgg
tggctectte
tcggcggggyg
aaaatttaga
taggttatca
atgtaattgg
aaacaactat
tgacgagttc
atatgatgaa
ttctttcacg
tgaattgtat
tgactcggtt
aggtcacagt
tagtttaaaa
ttacctgtgg
aataaagttg
aagttttagt
caacaacaac
gggacgcaac
ggagctgaat
ttgctggatc
ttggatctgt
atcagttagc
tcatgttacc
ttgaatctga
tttgtgtata
atttctgatt
ccacttctcc
gttcgagatt
gtcacttgag
cggcggtaac

taatctggat

gacaagaaat
tttctgacgt
aacgttgcgg
tcataacgtg
acgaacttaa
ttatgtaaga
tatctcaact
tttttatgta
ggatgtagta
acattgtatc
gtctgaatta
gaaatctaat
taagttaacc
catgaagcca
attagttaac
tcgaaatgat
taagagataa
tttattgcaa
atggcacaat
agcttggtga
gctcgtteca
tcgatcttgt
gaacctccac
tcgattatag
tgggaaatga
acactgtcaa
gattcttcga
caatcagggt
aaggcagtgt
tcctttactce
ttggagtatc
ttttcecgege

gtacgtgaca

atttgctagce
atgtgcttag
ttctgtcagt
actcccttaa
ttatgatctc
aagttttgac
caacattata
tgcaagagtc
gtagccatta
ttattgtata
attatgatac
tgaacaagcc
actaaaaaaa
tcaaagcaaa
acgagggaaa
tcgtgtetgt
acccgcctat
caacaacaac
ttcaacaaac
atgatttggce
gacgtcccaa
tttctcaatt
taaatctttt
ctaccagaat
tttgtatatg
tgttagattg
aactttagga
ttatttgact
ctacggaaca
atacgcaatc
tcatgatgca
accttttcaa

ttgctcgcca
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tgatagtgac
ctcattaaac
tccaaacgta
ttctcegete
aaatacattg
gaatatggca
cttataccaa
agcatatgta
tttaatgtac
aatatccata
aattctaata
aaccacgacg
cggagctgtce
agaactaatc
aggctgtctg
cgattttaat
ataaattcat
aaattacaat
aattgacatg
atctcgtcgce
ggtaatagga
tccttgagat
ggttttacta
ttggcttgac
tgaattgaaa
aatctgaaca
tttgtagtgt
gtattgaact
gaccctgatt
cgctgtgceac
agttccgttc
agggcgcegat

tgaaggacac

cttaggcgac
tccagaaacc
aaacggcttg
atggtaccac
atacatatct
cgacaaaatg
acattagtta
taattgattc
atactaatcg
aacacatcat
gaaaacgaat
acgactaacg
atgtaacacg
caagggctga
acagccaggt
tatttttttg
atattttcct
aacaacaaac
caaactctcc
gtttacgata
actttctgga
ctggaattaa
gaatcgatct
cttgatggag
tctgaactgt
ctgtttaagg
cgtacgttga
ctttttgtgt
gcaacaaacg
tccttggccg
ggttctctga
tacgttcact

aaggaagcta

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



tttacagtta
cagctttcaa
agtgtgaatt
atgatatccc
tcgeggectt
agattggagc
ccatcataag
gataacctga
aacatcatca
aaggagttcc
ttcactctgt
atggacgatg
ttcaaggata
ttcttttgtt
aaaattgagt
gcttctatca
tacacggtcc
ctgagcttcg
gttgttactt
atataagaat
caattctagg
atgaaataat
caagtctctg
gtggttttgt
atacctagtt
atttcttttc
accttcgeccg
ctttccaaac
cttgagaatc
gtggacccgg
agattttaaa
tctaaagtaa
gttgccttte

gtcgtgtgcea

tgtgaatcgt
caactacgct
gacgacagcg
tgttgaggag
tcatttccat
tacgttccag
tttatagatt
gcttcttctt
agtacgtgtg
tggtcactag
tccgtggtgt
cgtggcacta
acgctgcgtt
gtctaaacct
cttttaaact
caactggtag
taaatcacat
tggagtctat
atgattgttt
tgagttttcc
tccattagca
cctgaaaaag
cgatgccctg
gaaagtagca
tcagttgatg
taatttgcct
accgattggt
ctctagaaga
tcgactcttt
atatggcagc
ctatgaactg
tttttactgt
aagaaaccta

gagcataagg

ttgaaaaggc
gagaacccgc
tatggcactg
ttcggttetg
gagaatatgc
aaatcaggta
gtacatgctt
ccataatgag
caagacgttc
agtcaacact
gtaccacaac
caaaaagacg
aaacttctgg
atcaatttct
tttgtaggtg
gatgtctagg
caagacctat
taggtctaga
tcctctectge
tctgatgata
atgacattct
ttccagaagt
atgggggtta
gaacaagcct
aatgctattt
gatttttcta
actaéagtac
gtcagagaag
tgacttagag
aaaggtaaat
atcaataatc
tataacaggt
cagaagagga

aagtgttgag

agcagcgtcc
acttcgtcca
acacctacgce
cgctactcag
ttctagattg
acattcctta
tgagattttt
agcactctca
ttccctgcta
tggtactgca
aatgtggatt
ttagcaatgc
ttccecgaagg
ttgcggaaat
agagacatgg
agagaggtta
caagctaagg
gtgataatta
tacatgtatt
ttattaggtc
tcctgatcac
tcgacagaac
ttecectceggt
tagagatcaa
tctgacctca
ttaattcatt
aagaaggcgg
tactacaacg
gcgtttaaga
cctggtccac
attcctaaaa
ggtcgtagca
aatctcggag
cttacaaaat
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tgtgcctgaa
ttgcgacaaa
tgtagctctce
gaagaatgtg
tgatacagtc
gttacctttc
ctttgcaaac
attacaccca
gtcaacgctt
agttcacgag
gcgaagagtt
ttaatgccga
tgctcttgaa
ttatttgaag
ttatcgtccc
tggtgaacaa
cactgacgta
acggtgtcac
ttgttgttca
tgaatgggac
gaagctgggt
caccaatgag
caaggagacg
ggttagtatc
gttgttctcet
aggttcccga
aggagttcca
cattatccga
ctttatgtca
acttttacga
gaccacactt
atcatgaagt
tcgctaaaac

gatgctcegt

taccagaggyg
cctttccaac
catagcattt
aaaacttgtt
acactcgatg
ttttettttt
aatctcaggt
cagcttcagc
cgtgtaccac
agtggatacg
ttacaaggct
gaggaccatc
attggaagtc
ctgtagagtt
tctctttgac
ggacttcgtc
cgcaaacgtg
tgccaggtaa
tttctgtaag
acagacaagg
catgtgcaag
ctgatttgga
cttgtgcgcg
atatgaagaa
tttgagaatt
gctatactgt
atcgtgtgat
gctatcagtg
gcagaagaat
taaaaacaca
ttgttttgtt
cagaattgac
caggagaggyg

tcecegtgtgt

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



gaaaaatcta
cgacaaattg
gggaactatg
catagattac
tcaaaaggtt
tatgactaac
tgttttaggt
tgtgggatgt
gtgtggcaga
agccggtttg
cggatatggg
ctaacgccaa
tcgaaaaggt
ccatttccat
aactgtttgt
ttttagtccc
tgataagagc
gaagggtgtt
atttcctact
ttcegttcat
ctgatgagaa
tcttgtcagg
aatgagtttg
cttaacaaga
gcagaagtgg
attttgacct
tttccaactt
aaggccaccce
ggttacgcag
tattgtgcgc
ggtggcgctg
ggtgaatgtg

tgaagcaggt

gttgaaggtt
gatgtggaca
atgtctgcgg
ttaagtgcgt
tccgcaatga
ttctgagtgt
gcttagagat
taggagagga
agacgccaac
tgatgagaca
aaaacttaag
agtaattttg
aagttctgca
gaatagctaa
ggtatttttg
tgggaaggaa
ggataaggac
taagaggttg
gctgectatct
ttgcagagtc
ggaagtcaga
atatatggat
ctttttggtt
agtatgacgg
tgagaggaaa
tcacacaagc
tcctttacca
gatctttcta
gatgtgaaca
ttgacatcaa
acaagacaca
atttcagaaa

ctgtctttec

ccgtgececggce
ttgctgattt
tgtacacagg
cgctggcagc
tcecectetttt
tccttgatgce
gttcacggcg
cgttggttac
cacaagttgg
tggttcaggg
acgctcacgt
gtcgatggtg
tttggttatg
gattttttet
ttttaattat
gcttctaaga
aatgttagaa
tttatcgatg
caatgtgacg
gcgaactttc
agagttacgc
tataacttaa
tctcecegtgt
ggcggtgatg
gggtgcattg
tgacaagttc
tatcaaacta
ttcctgatta
ctgtgcacga
ctcegttaga
caacgtgttg
tggagaagtt

tatttcatat

gtatggaatg
ccatctcaag
gtctatcaaa
tacagtctca
tttgtttctc
atatttgtga
ttgacccaga
ttaaacctaa
ttattgtgtt
tggcggtgtc
cttgcagtcc
ttcececggttg
ctccttgcat
ctctgcattc
tgctacaggt
tgatcatccg
cggtggattc
aaggactaat
tcgcatatgt
cgtatccagce
tcaggtaaag
tttttgagaa
tataggtgcc
tgtaccagcg
aacccaataa
gagttactgg
aagttcgaaa
atttgtgatg
ggtgcaaggg
gatcatatcg
taaatattac
gtccaatttc

gtttaatcct
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tgtcctaagg
agtgtagatg
gttcaacaaa
aacctctgea
tagtttcaag
tgagacaaat
gtcacaggag
tgcgaaaagt
actcaactgg
aagcgattcc
aaatggtgag
tggaaaaacg
tttaggtgtt
attcttcttg
aaacttctct
gagggccaac
cttcttgatg
gctgcataca
gtatggggac
gcattttgca
caactgtgtt
atctgtagta
cggctgatgt
cggtagagag
ccttaccgtt
agaagggtta
ctttttattt
aatccatatt
gagacgtacg
agtgcgtcac
accgttgtgt
cttcttgaca

aggaatttga

gtggtggttt
cagttaaaaa
tgaagaacta
aggtaagagg
aatttgggta
gtttgttcta
aaatctggag
cacgcgtggg
gatgacggaa
ttgatatatt
ccaccggagc
aaggagatta
cgtcgetcett
cctcagttct
gaagacttga
caagctggtg
catccttcta
ggttgtgtaa
acaaagcaaa
aaactcgtcg
ttaatcaatt
tttggcgtga
tacgtatttc
atccgtgaag
ggagggtaaa
caaggtaaag
gatcaacttc
gacttttgat
agaagactgc
ctcatgtttt
tggacccgat
tgtatagagt

tcaattgatt

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260

7320



gtatgtatgt
ttcttgcagg
ttgttcagac
ttcccggaaa
tttccttaaa
aacaacctat
gtaaaatatt
gtcgataaat
aatttteccta
caatgatcaa
ctgcatctct
cgaacgaaat
gtggcagatt
gttttactgg
cagttagcgg
aagagtcaac
acgatagtct
acgaggatgt
cctgcacaaa
gaactcgaca
aagatctggg
ttcctaagtt
aaaattaggt
aaaacgacct
agtggtgatg
atgatcccca
attcctaaag
gaggccaaac
gatagaggag
catattagag
aacttaaata
accgcggtag
ttgtttagag

gtgatttcct

cgatcccaag
tgtccaatag
gcccaagtca
cagtactatt
cgtcaaagat
tttectecaag
ggatgccaga
tttatttttt
attaactgaa
aagaaacatg
ggtggttgaa
gaccatgaca
agtgttgtta
ttttctacaa
actttaactt
caaagcaaaa
accattcgaa
tactcgaaag
tagaggactt
tttcgaagta
aaaagttagg
ccattttttt
tcaattttca
tgaaagatta
tgacaacctt
tggacaaagt
gtttagactt
tcttcaggaa
ccattgtgta
atgttgttca
attgtgcgta
gcggttegtt
atttgttett

caatcttteg

actttcttgt
caattacaaa
ggagattggc
ctcaatgaat
tgcagaatcg
cctaaaataa
cgatattctt
ttggtaaaag
ccaaaattat
aatgcgccgg
aagttttggg
agggagagct
aagtctttgg
ttaaaggtgg
tgtggatttg
gttagacttg
aaagatcaat
gattgactct
cttttctgac
cgataagtca
aattgatgag
gtaatccttc
tcaaccaaat
tacggccgga
tattggtaat
gataaaggca
gcctgatatt
gaagtatggt
ttacgatccg
cttagaagag
tttttcacag
tgetttttgt
tgtttgataa

aagaaggaag

tcacttatat
tcgatgcagt
gagatatgca
ttgatgctgt
acttctccaa
gaactgcggc
tcttttgatt
gtcgataatt
acaaaccagg
atttgacagg
attcgtatgt
tctccaggta
ttagataatc
ctttcgaaac
ccggcagtag
agtattcaag
gcgatttteg
tcgaagtttc
ctagactcaa
caaaacgagt
tggctagctg
aatgttattt
aatatttttce
atcaaaacat
accatcatca
gctttttgtg
caggcgggcg
tacttctgtg
cttaaactaa
ttacgcgagt
ttagatgagg
agtataatta
tgtcgatagt
agatcttgcc
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cttaactctc
attcagggga
attttactat
tacgatgaat
atccgtgcaa
agaaatgccg
tgtaactttt
tttttttgga
tttgctggaa
gacaéttgac
tgacaaggaa
aggacttctc
gatgcctect
aagagtcatc
atgagtacaa
acgaatatcc
gtccaatgtt
tgttctacac
cccaggcgat
tccattgtgc
aggtctggaa
taacttttca
atgtatatat
gtctttggta
ttgccgcatg
gagacgatag
cgaacctcat
gtcgttatgt
tatctaagtt
ctttgtgtga
ccgttgeccga
agtatttgtc
ctcgtacgaa

gaaggctcta

tctttgetgt
cagaacttgt
gacgctcttc
ttgagggata
cttcctaaag
agaactgcag
tcctgtcaag
gccattatgt
aatttggttg
attgaggata
tttagtggaa
atgaatatta
aattgtccat
tacagttggt
gcatatgatc
tgcattgcag
ttcagaactt
cagaaagaca
ggaaattctg
tgtagagtac
acaaggtgag
gatcaacatc
aggtcacaga
tcaaaggaaa
tttgagctca
cctgatttac
gtggaacttc
tattcaccat
aggttgtaaa
tgtagctagt
ggttcataag
agataagaga
cctaaggtga

acgaggttaa

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360



aaaccgtgtce
atatagattt
ccgtttttac
tgatagataa
ccaagagtaa
caaagaggaa
ctgaaagcat
acttgatgat
gaggcgggtt
gttgtcatga
ttcgaaggta
cagagaaact
ttgtattttg
gacaacttta
tacagaccgg
caacattaca
cagccaccac
tcataattac
ttctctcagt
caaacatttg
tcatataatt
tatttatgag
aaaacaaaat
tagatcgacc
tgacaggata
atttaaaagg
t

<210> 2
<211> 2568
<212> DNA
<213> Arti

<220>
<223>

<400> 2

T-DNA of 3!

tattagtact
gttaatcaat
cggagagtgg
gcgtctggtg
gaggttccag
gccgtggcag
atcctgcttc
caataaactt
ggcagccgtt
agggtttgag
agccatcttc
aattaacctg
caggtgtggt
aaagaaggaa
agaagtacgc
aacccgaatc
caccaccacc
acaaatttag
tgggggcgta
gcaataaagt
tctgttgaat
atgggttttt
atagcgcgcea
agcttagatc

tattggcggg

gcgtgaaaag

ficial

aaagatatta
gtgccattag
ctagtgccag
aactcaaagg
ttcaaattgg
gtaaggattt
attgggatat
gattttgcag
agctctggaa
ggaaaaggtc
ctgcttattt
actcaaaatc
tgacgaattc
aaagaaggtt
cggtcctgat
agtaccagta
acagcagcgg
atttgatttt
gggcccagceg
ttcttaagat
tacgttaagc
atgattagag
aactaggata
agattgtcgt
taaacctaag

gtttatccgt

tatctgtcaa
ataagtatag
acttcgttaa
agtgcgtgat
ttccaaatta
ttatgatata
tactgaaagc
gttcatgttc
gtagtttcag
gtcgcaataa
ttataatgaa
taccctcata
gtcgattcgg
gaagaaaagg
tcgtttaatt
tttcgataag
cgacgacgac
tgttgtgccc
gccgctcectag
tgaatcctgt
atgtaataat
tcececgcaatt
aattatcgcg
ttcececgectt
agaaaagagc

tcgtecattt

vector module pNMD231

ggagtcggag
atatgtgggt
aggtggagtg
tggtacgtac
ctttgtgtce
gtatgcttat
atttaactac
gtatacaaga
ttgctatggt
atgatccgga
catagaaata
attgttgttt
ttgcagcatt
gtgtagtaag
tgaaagaaga
aaacaagaaa
gacaaaggta
caactggggt
ctagagtcaa
tgccggtett
taacatgtaa
atacatttaa
cgcggtgtca
cagtttaaac
gtttattaga

gtatgtgcca

actttgtgtg
atcctaggag
acgataagtg
agagccgcag
accgtggacg
gtattttgta
atgtaaactc
cttgaagatt
caccaataac
cgtcgaaggt
ggaagttgtg
gatattggtc
taaagcggtt
taagtataag
aaacgtctta
ccatgggcag
agtttcattt
aacctttgag
gcagatcgtt
gcgatgatta
tgcatgacgt
tacgcgatag
tctatgttac
tatcagtgtt
ataatcggat

accacagggt

cctgtggttg gcacatacaa atggacgaac ggataaacct tttcacgccc ttttaaatat
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9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10921

60



ccgattattc
cactgatagt
agccgeggtg
ccatctttta
ggtgcaggtg
cctgttecgea
ggactttgga
acgattcgac
aacttctatc
atagtagcct
tgctctggac
gatttgcaag
cataacgaac
ttagctgctg
gtagagggag
gctggacaat
tatgcaacat
cctggcattt
cttggcgagt
gtgcaatatc
agttggaatc
gacactgtaa
gcatctgcett
cctagtgcett
ttgacaccta
tctggagcta
gtgaccgttg
acgtttgggg
caatccgtta
acgttcggct
gcatcttaag
acttgaatcg
cgcaatgttt

cacgtttgac

taataaacgc
ttaaactgaa
cgggtgccag
ttacatgttt
gcggatattg
tagctgggat
gtcgggacta
tgccatactc
aaatgaacca
acgctggcca
aatctgcact
cactagccca
cacatgatcc
aaagagctgg
ttcagtcata
accctgtagt
ccgtttatcce
ggaacaagaa
ttggaacaac
ttagaccgac
ctgattctgg
aggacggata
ctccaagttc
ctagaacacc
ccgcaacacce
gatgcactgc
ctgtcacgaa
gaaatcaaac
ccgctcggaa
ttcaagcctce
cttgaagact
aagagataga
tgggttccat

gtgtattaca

tcttttectet
ggcgggaaac
ggcgtgccect
gaacttcaac
gcacacttct
taactggttc
tagaagcatg
tgatgacatt
agatctgcaa
aattgggcett
ctggtataca
gagatacaaa
tgettgttgg
aaacgctgtc
caatggcgat
tctaaacgta
gcaaacctgg
ctggggatat
tttacaaagc
cgcacaatat
cgatacgggt
ccttgctceccc
acaaccaagt
aactcctact
tacacctact
ttcttatcaa
ttctggaagt
cattacgaac
catgtcatac
ctataccggt
aggcgtggtg
cttacggtgt
ttaaatcgaa

gtgggaataa

taggtttacc
gacaatctga
tgggctcccc
aatttatgac
ggtagagaaa
ggcttcgaga
ctcgatcaaa
ctgaaacctg
gggctgacta
agaataatcc
tcctctgtet
ggaaatccaa
ggatgtggtg
ttatccgtga
tcttactggt
cccaaccgat
ttttctgatc
ctgttcaacc
acaacggacc
ggtgctgata
ggaatactta
ataaagtcta
ccctetgttt
ccaacaccaa
gcttcaccta
gtcaactctg
gtggcaacaa
tcttggaatg
aataacgtca
tcaaatgctg
cgcacgatag
aaatccgtag
accccttatt
gtaaaagtga

page 7

cgccaatata
tctaagctag
gggcgcgtac
tttttgttct
tcctagatgce
cttgtaacta
tcaaaagcct
gaaccatgcc
gcttgcaagt
tcgatagaca
ctgaagctac
ccgtagtcgg
atccatcaat
atcccaatct
ggggagggaa
tggtgtattc
ccacatttcce
aaaacattgc
agacctggcet
gctttcaatg
aggatgactg
gcatctttga
caccaagtcc
ctgcatctcc
ctccatcacc
attggggaaa
agacttggac
ctgcegtaac
tccaacctgg
cacctactgt
cgcatagtgt
gggtggcgta
tcctggatca

gaggttcgaa

tcctgtcaaa
ggtacctcga
tccaccteac
tattgttgca
aaacaatgtg
cgtagtccac
gggatacaac
gaactccatc
gatggataag
tcgtcctgat
ctggatttcc
ctttgacttg
tgactggcgt
tctecatcttce
tctacaaggce
tgcccatgac
gaacaatatg
tccecgtatgg
taagacatta
gacgttectgg
gcaaaccgtt
tccegttggt
atcaccatca
aactcctaca
tactgccget
cggctttact
tgtttecttgg
acaaaatggyg
gcaaaacaca
tgcttgcgcet
ttttctetce
aaccaaatta
cctgttaacg

tcctecectaa

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



cccegggtag
gcaataaagt
tctgttgaat
atgggttttt
atagcgégca
agtgagctct
taagcgtcaa

accggcagct

<210> 3

gggcccagceg
ttcttaagat
tacgttaagc
atgattagag
aactaggata
gcatccacce
tttgtttaca

cggcacaaaa

gcegcetcectag
tgaatcctgt
atgtaataat
tcecegeaatt
aattatcgcg
cagtacatta
ccacaatata

tcaccactcg

<211>
<212>
<213>

<220>
<223>

<400>

2493
DNA
Artificial

T-DNA of 3' vector module

3

cctgtggttyg
ccgattattc
cactgatagt
agccgcggtg
ccatctttta
ggtcaatctg
tcctetggtg
tggacacacg
ctatgccctg
tcaacttacg
gcccaaaaga
ttcacgctge
cttaacggag
actaacactg
ctgaagttca
aacactggca
tcaatctccg
ggtgatggat
ggatgcgatt

tttacccttg

gcacatacaa
taataaacgc
ttaaactgaa
cgggtgccag
ttacatgttt
cttgcactct
gaacgtgtac
ctaccaatag
ataacgaaac
gtgtcacaac
acgttggagc
ttgggaatga
cactttactt
ctggtgctaa
tcaacggaca
ttggtggcca
aagcacttac
gtggtggcac
ggaaccccta

ataccactaa

atggacgaac
tcttttctcet
ggcgggaaac
ggcgtgeccct
gaacttcaac
gcaatccgaa
ccagcaaacc
ctctacgaac
ctgtgcaaag
tagcggcaat
acggctttac
gttttccttt
tgtgtctatg
gtacggaacc
agcaaacgtc
cggatcatgt
cccacatceg
ttactctgac
taggcttgga

gaaactcacc

ctagagtcaa
tgccggtcett
taacatgtaa
atacatttaa
cgcggtgtca
aaaacgtccg
tcctgecacce

atacaggcag

PNMD241

ggataaacct
taggtttacc
gacaatctga
tgggctcccé
aatttatgac
acgcatccac
ggttctgtag
tgctatgatg
aattgctgtc
tctettteca
cttatggcett
gatgtggacg
gacgctgatg
ggttactgcg
gagggctggg
tgttctgaga
tgtacaactg
aatcgctatg
aacacgtctt

gtggtaacgc

page 8

gcagatcgtt
gcgatgatta
tgcatgacgt
tacgcgatag
tctatgttac
caatgtgtta
agccagccaa

cccatcag

tttcacgccc
cgccaatata
tctaagctag
gggcgcgtac
tttttgttct
ctttgacttg
tgattgacgc
ggaatacctg
ttgatggtgce
tcggcttegt
ccgacacgac
tttctcaact
gaggcgttte
attcacaatg
aaccttcttc
tggacatttg
ttggccaaga
gtggaacctg
tctatggacc

aattcgagac

caaacatttg
tcatataatt
tatttatgag
aaaacaaaat
tagatcgact
ttaagttgtc

cagctccecg

ttttaaatat
tcctgtcaaa
ggtacctcga
tccacctcac
tattgttgca
gcaaaagtgt
aaattggaga
gtctagcaca
tgcctatget
cacacaaagt
ctatcaagaa
cccatgcgga
taagtatccg
ccctagagat
caataacgca
ggaagcaaac
aatctgtgag
tgatccagat
tggctctagce

tagcggagec

2160

2220

2280

2340

2400

2460

2520

2568

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ataaaccgat
tcatactctg
ggaagttcct
atggttcteg
acatatccca
agctctggtg
aacataaagt
ggcaatagag
ccaactcaat
gctagtggaa
agactaggcg
atagacttac
tccatttaaa
ttacagtggg
cagcggceege
aagattgaat
taagcatgta
tagagtcccg
ggataaatta
caccccagta
ttacaccaca
caaaatcacc
<210> 4

<211>

<212>
<213>

DNA
<220>
<223>

<400> 4
cctgtggttyg

ccgattattc
cactgatagt
agccgeggtg
ccatctttta
ggtgcaggct

gttaccatca

2679

T-DNA of 3!

attacgtaca
ggaatgagtt
ttagcgataa
tcatgagtct
ccaatgagac
ttcectgececa
tcggaccgat
gaacaactac
ctcattatgg
ccacatgcca
tggtgcgcac
ggtgtaaatc
tcgaaacccc
aataagtaaa
tctagctaga
cctgttgecg
ataattaaca
caattataca
tcgegegegg
cattaaaaac
atatatcctg

actcgataca

Artificial

gcacatacaa
taataaacgc
ttaaactgaa
cgggtgccag
ttacatgttt
gttctgttga

cgaatcttgg

gaatggcgtt
gaatgatgac
gggaggccta
atgggatgac
tagttcaact
agtagaatct
tggctcaact
aactagaagyg
ccaatgcggt
agttctcaac
gatagcgcat
cgtaggggtg
ttatttcctg
agtgagaggt
gtcaagcaga
gtcttgegat
tgtaatgcat
tttaatacgc
tgtcatctat
gtccgcaatg
ccaccagcca

ggcagcceat

vector module

atggacgaac
tcttttetet
ggcgggaaac
ggcgtgcect
gaacttcaac
ttacaccgtg

ttctgccata

acgtttcaac
tactgtactg
acccagttta
tactatgcta
cctggagcetg
caaagtccca
ggaaatccat
cctgctacta
ggcattggct
ccctattact
agtgtttttce
gcgtaaacca
gatcacctgt
tcgaatccte
tcgttcaaac
gattatcata
gacgttattt
gatagaaaac
gttactagat
tgttattaag
gccaacagct

cag

PNMD251

ggataaacct
taggtttacc
gacaatctga
tgggctcecce
aatttatgac
aattcttggg
aacggatgga

page 9

aacccaatgc
ctgaagaggc
agaaagcaac
acatgctgtg
ttcgtggatc
acgcaaaggt
ctgggggaaa
ccactggttce
attctggtcc
cccaatgcect
tcteccacttg
aattacgcaa
taacgcacgt
cctaaccccg
atttggcaat
taatttctgt
atgagatggg
aaaatatagc
cgactagtga
ttgtctaagce

cccegaccgg

tttcacgcce
cgccaatata
tctaagctag
gggcgcgtac
tttttgttet
gaactggatt

cattagagtg

cgagttgggc
tgaattcggt
gtctggtggg
gctcgattcc
ctgttcaact
gaccttttcc
tccacctggt
atctcctggt
tactgtgtgt
ctaagcttga
aatcgaagag
tgttttgggt
ttgacgtgta
ggtaggggcc
aaagtttctt
tgaattacgt
tttttatgat
gcgcaaacta
gctctgcatc
gtcaatttgt

cagcteggea

ttttaaatat
tcectgtcaaa
ggtacctcga
tccacctcac
tattgttgca
cacggctaac

ggacttcect

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2493

60

120

180

240

300

360

420



ggcaaccagc
tctgtttcta
tttaatggga
acatgtgacg
agccctactg
aaagtggaca
gctgcagctg
agaatcggtg
catctcgagg
tacaatctac
gaactggata
gctgactatg
gtcactaatg
ggctacgtca
aactacatcg
gtggacatct
ttcatctcta
accgtgaatg
gagttgagtt
atcggcatgc
cctagctcat
caccctggéa
ccagctcctg
tccgaggaaa
caaggcaacg
gggcactggt
gcttgaagac
gaagagatag
ttgggttcca
cgtgtattac
ggggcccagce
tttcttaaga

ttacgttaag

aagttaccaa
atgctcctta
gctattctgg
ggagcgacga
atcctgatga
atcccttega
aacctggtgg
ccatagaggg
aagccgtaag
ctggtcgcga
gatacaagtc
agaacctacg
tcggaggcaa
atggagttgg
atgccgctca
tctacgaagc
acacggcaaa
ggcaactgat
tcgtccaaga
tcatagacac
ctacggacct
actggtgcaa
gtgttgacgc
tccctaatga
ctagaaacgg
tttctgcceca
taggcgtggt
acttacggtg
tttaaatcga
agtgggaata
ggccgctcta
ttgaatcctg

catgtaataa

cctgtggaat
caacgcatct
aagcaacgac
tccagatcct
acctggtgga
gggtgccaaa
atctgctgta
aaacgattct
acaaagtggt
ctgtgctgca
cgagtacatt
aatcgtcgcc
cggagggact
ctatgccctt
ccatggctgg
tgcaaatgcc
ctatagcgct
aaggcaatct
cttgaggcaa
ttctagaaac
taacacatac
ccaagctggt
atacgtttgg
tgaggggaag
caacaatcca
atttcgggag
gcgcacgata
taaatccgta
aaccccttat
agtaaaagtg
gctagagtca
ttgececggtcet

ttaacatgta

ggcacgtata
atccctgcaa
atacctagct
gaaccttctc
ccaaccaatc
ctttacgtaa
gccaatgaat
cctacaactg
ggcgatcccc
cttgcttcta
gatcccattg
atcattgaga
gagctatgtg
agaaagttgg
ataggctggg
tctggtagca
actgttgaac
aagtgggtcg
gctctcatag
ggatggggag
gttgacgagt
gctggcttgg
gttaagcctc
ggcttcgata
tctggtgctce
cttctagcta
gcgcatagtg
ggggtggcgt
ttcctggatc
agaggttcga
agcagatcgt
tgcgatgatt

atgcatgacg

page 10

ccecagtectgg
atggcactgt
cttttaagct
catcacctte
ctccaacaaa
accctgtatg
ctactgctgt
ggtctatggg
ttaccatcca
atggagaatt
ctgacatcat
tagactccct
catacatgaa
gtgagattcc
attctaactt
ccgttgacta
cgtatctaga
actggaacca
ccaaagggtt
gccctaateg
cacgaattga
gtgaaagacc
cgggagaatc
gaatgtgcga
tacctaatgce
atgcttaccce
tttttctete
aaaccaaatt
acctgttaac
atcctcccta
tcaaacattt
atcatataat

ttatttatga

gcaacacgtt
cgaattcggce
gaacggtgta
tccatctecce
ccctggcgag
gagtgctaaa
ttggctggat
tcttagagat
agttgtgatc
gggacctgat
gtgggacttc
ccctaatcta
gcaaaacgga
taacgtctac
tggaccctcc
tgtgcatgga
cgtaaacggc
atacgttgat
tcgttectgat
tccaactgga
tagacgcata
taccgtgaac
tgatggagct
tcctacttac
tcccatatct
tccectctaa
cacttgaatc
acgcaatgtt
gcacgtttga
accccgggta
ggcaataaag
ttctgttgaa

gatgggtttt

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



tatgattaga
aaactaggat
tgcatccacc
atttgtttac
tcggcacaaa
<210> 5

<211> 1978
<212> DNA

<213> Arti

<220>
<223>

<400> 5
cctgtggttg

ccgattattc
cactgatagt
agccgcggtg
ccatctttta
ggtatgagcc
ggatctgtga
ggtaaaatag
gaagatattg
tcccgaatta
tacgtgaagt
cactgggatc
ttcgctgcag
cactggatta
ttcgcacctg
ccgtggatag
gaagatttca
ctteccgtggg
gccataagct
cagttagggg
aacgatttct
cctcccgaag
tgcattggcce

ttgctgaatt

T-DNA of 3!

gtceccgeaat
aaattatcgc
ccagtacatt
accacaatat

atcaccactc

ficial

gcacatacaa
taataaacgce
ttaaactgaa
cgggtgccag
ttacatgttt
taccacctga
atgaggatgg
ctgacggaag
ccttgttaaa
tccctetggg
tcgtagacga
ttccecgatge
atttcgagaa
cctttaacga
gacacacttc
ttgggcacaa
aaccaacgca
atccagagga
ggttcgcaga
atcgactccce
acgggatgaa
acgatttcct
ctgagacaca

ggctttcaaa

tatacattta
gcgceggtgte
aaaaacgtcc
atcctgcecac

gatacaggca

vector module

atggacgaac
tcttttetcet
ggcgggaaac
ggcgtgccct
gaacttcaac
ctttaagtgg
tagaggacct
ctcaggagct
agagcttggt
cggaagaaat
tctaatcgag
attggataag
ttatgcaagg
accatggtgt
tgatagatct
catactaatt
aggtggagaa
tccecgetgac
tcecgatctac
agaattcacg
tcactatacg
tggaaacctt

gtcattctgg

gaggtacggg

atacgcgata
atctatgtta
gcaatgtgtt
cagccagcca

gcccatcag

pNMD910

ggataaacct
taggtttacc
gacaatctga
tgggctccecce
aatttatgac
ggttttgcta
tctatttggyg
gttgcctgtg
gctaactcct
gaccctatca
gccggaatta
aggtacgggg
attatgttta
agtgccattc
aagagtccgg
gcccatgcta
ataggtataa
attgaagcat
ttcggcaaat
cctgaagagg
gctaattaca
gagacactct
ttaagaccac
taccctaaga

page 11

gaaaacaaaa
ctagatcgac
attaagttgt

acagctcccc

tttcacgceccc
cgccaatata
tctaagctag
gggcgcgtac
tttttgttct
ccgecgetta
acaccttttg
attcttacaa
atagattttc
accaaaaagg
ctccattcat
gctttctaaa
aagcaatccc
tcggatataa
tgggtgactc
gggcagttaa
cgctgaacgg
gtgataggaa
atccggactc
tggctctagt
tcaaacacaa
tttataacaa
atgctcaagg

tctacgtcac

tatagcgcgce
tagtgagctc
ctaagcgtca

gaccggcagc

ttttaaatat
tcctgtcaaa
ggtacctcga
tccacctcac
tattgttgca
tcagatagaa
tgcaatccct
gcggacaaag
catttcttgg
catcgatcat
tactctettce
caaagaagag
taagtgcaag
tacaggctat
agctcgtgaa
ggcttatcgt
tgatgctact
aatcgaattt
aatgagaaag
gaaaggtagt
gactggtgtt
atatggtgat
gtttcgagat

tgaaaacgga

2460

2520

2580

2640

2679

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



accagtctga
gttaagtatt
aacgtaagag
gagacacggt
aaatctgcaa
agactaggcg
atagacttac
tccatttaaa

ttacagtggg

<210> 6

agggtgagaa
tcaatgatta
gctacttggc
tcggtgttac
agtccttaaa
tggtgcgcac
ggtgtaaatc
tcgaaacccce

aataagtaaa

tgacatgcca
cgttcgtgea
ctggagtcta
ttatgtcgac
gcccetgttt
gatagcgcat
cgtaggggtg
ttatttcctg

agtgagaggt

<211>
<212>
<213>

4807
DNA
Artificial

<220>
<223>

<400> 6
ctgatgggcet

ggctggctgg
acacattgcg
gacaccgcgc
taaatgtata
tacatgttaa
agaccggcaa
tgactctaga
cgctgcgaat
ccaagctctt
cccagccggce
aagcaggcat
ctggcgaaca
acaagaccgg
aatgggcagg
actttctegg
agcagccagt
gtcgtggcca

aggtcggtet

gcctgtatcg
tggcaggata
gacgttttta
gcgataattt
attgcgggac
ttattacatg
caggattcaa
tccagagtcc
cgggagcggc
cagcaatatc
cacagtcgat
cgccatgagt
gttcggctgg
cttccatccg
tagccggatc
caggagcaag
ccetteecge
gccacgatag

tgacaaaaag

T-DNA of PhiC31 integrase

agtggtgatt
tattgtggtg
atgtactggg
atcctagttt
tctaatcata
cttaacgtaa
tcttaagaaa
cgctcagaag
gataccgtaa
acgggtagcc
gaatccagaa
cacgacgaga
cgcgageccce
agtacgtgct
aagcgtatgc
gtgagatgac
ttcagtgaca
ccgcgcetgece

aaccgggegce

ctagaacaag
atggccgcectg
ctggataatt
tatgccaacg
gatagcctta
agtgtttttc
gcgtaaacca
gatcacctgt

tcgaatcctce

expressing

ttgtgccgag
taaacaaatt
gtggatgcag
gcgegctata
aaaacccatc
ttcaacagaa
ctttattgcc
aactcgtcaa
agcacgagga
aacgctatgt
aagcggccat
tcctegecegt
tgatgctctt
cgctcgatgc
agccgccgca
aggagatcct
acgtcgagca
tcgtcctgga

cectgegetg

page 12

tcctcgagga
cagtagctga
ttgaatgggc
atcagaagcg
ttcgtaaaga
tctccacttg
aattacgcaa
taacgcacgt

cctaaccccg

construct

ctgceggtceg
gacgcttaga
gtcgatctag
ttttgtttte
tcataaataa
attatatgat
aaatgtttga
gaaggcgata
agcggtcagc
cctgatagceg
tttccaccat
cgggcatacg
cgtccagatc
gatgtttcgce
ttgcatcagce
gccccggeac
cagctgcgca
gttcattcag

acagccggaa

cgatttccga
agatggttgc
tgagggatac
ctatccaaag
gtaagcttga
aatcgaagag
tgttttgggt
ttgacgtgta

ggtagggg

gggagctgtt
caacttaata
taacatagat
tatcgcgtat
cgtcatgcat
aatcatcgca
acgatctgcet
gaaggcgatg
ccattcgccg
gtccgccaca
gatattcggce
cgccttgagce
atcctgatcg
ttggtggtcg
catgatggat
ttcgcccaat
aggaacgccc

ggcaccggac

cacggcggca

1500

1560

1620

1680

1740

1800

1860

1920

1978

60

120

180

240

"300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tcagagcagc
gccggagaac
cagattattt
gaacgtcagt
cttttgaacg
ccgeggcetga
gtccegegtce
taccgcttat
agaccgaggg
tacatttgca
tgagttaggg
agaagtggat
tgcttttgga
tgtttgcggt
cattgtgaga
ctattggtga
acactgaacc
gaaacgaaaa
cgaaatacgg
aagaagagac
tcataaatca
cttagcattc
tctgcaggac
attcgagcgce
ttcagcgcga
cgccgggcac
aatgccgcgce
tgaaggtcat
tttccactca
tgcggctcega
agaaccttca
ttgtttcgga
agcttgcgca

ggtggtggtg

cgattgtctg
ctgcgtgcaa
ggattgagag
ggagcatttt
cgcaataatg
gtggctcctt
atcggcgggyg
gcagccgatg
gaaaagaagg
gctggagaaa
gaagagatgg
ggtgacgaga
ctgatcacgt
gattgcéata
gataataatc
agaagacaaa
ggcgaaattt
gaactttctg
cgtegtttte
tagaacttta
acaaaacaat
tctttegttt
aatggacacg
agcaagccca
agtcgagcgce
gtcggcecgtte
cgggcggcetce
ggacgcgatt
ggaaggcgtc
cgcgtcgeac
gcgcgaattg
gacgaaggayg
ctcgaccact

gcgtgagatc

ttgtgcccag
tccatcttgt
tgaatatgag
tgacaagaaa
gtttctgacg
caacgttgcg
gtcataacgt
gtagattcga
aaacagggct
gacgtcatga
agaaagcggyg
agaatcaaac
ttccagctga
acgcgatcaa
ggtttcatcg
tgagagttgg
ctttgccaga
gaattcgttt
aaagaacaat
tttctectet
cacaaatctc
ctcgtttgeg
tacgcgggtg
gcgacacagce
gacgggggcc

gggacggcgyg

aacatgatca
ccgattgtcet
ttccggcagg
aaagaatctt
ggcgggtacg
atcacgcgca
ccccttaceg

aagacgcaca

tcatagccga
tcaatcatgc
actctaattg
tatttgctag
tatgtgctta
gttctgtcag
gactccctta
agacgcagct
aagttgggtt
gaaaagcaag
ttacattgca
cataaggtat
tagaccgatc
gttcatgtcc
gtttgaagat
tttatattta
cctattcgga
gctcacaaag
ccagaaatca
ataaaatcac
tcgaaacgct
ttgaatcaaa
cttacgaccg
gtagcgccaa
ggttcaggtt
agcgcccgga
ttgtctatga
cggaattgct
gaaacgtcat
cgctgaagtce
tcggcgggaa
acggccgaat
gacccttcga
aacaccttcc
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atagcctctc
gaaacgatcc
gataccgagg
ctgatagtga
gctcattaaa
ttccaaacgt
attctccgcet
aaagctagaa
gaagaaagga
gagatatatg
gacacaagct
catagtgaga
cgagtaatga
gtatgtacga
ggcaagtgtt
accataattt
attgaaacaa
ctaaaaacgg
ctggttttec
tttgtttttt
ctcgaagttc
gttcgttgeg
tcagtcgege
cgaagacaag
cgtegggceat
gttcgaacgc
cgtgtegege
cgccetgggce
ggacctgatt
ggcgaagatt
ggcgccttac
ggtcaatgtc
gttcgagccce

cttcaagccg

cacccaagcg
agatccggtg
ggaatttatg
ccttaggcga
ctccagaaac
aaaacggctt
catgaattgg
aattgcttcg
acaaggttca
agaagctggce
atgttctgag
gattagctat
agaatctgcg
gacgagtgat
cttgtaatga
cattcagttc
gtggagtctc
ttgatttcat
tttatttcaa
cctctettet
caaattttct
atggctcgag
gagcgcgaga
gcggccgacce
ttcagcgaag
atcctgaacg
ttctcgegece
gtgacgattg
cacctgatta
ctcgacacga
ggcttcgagc
gtcatcaaca
gacgtaatcc

ggcagtcaag

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



ccgeccattea
cgacccgggyg
ttatgcgaat
agaagccgga
tcacgctceg
agcttcaggc
ttctgtccge
gggaagaatc
cacctgggca
cggaacgcat
tgtgggaagc
gggcgaacct
accgegceggce
cagcgctgac
aagccccgaa
gccctaagtc
tcgtagacaa
agaagcgcgce
aggacggcac
ccaccggaga
attgaatcct
gcatgtaata
agtcccgcaa
taaattatcg
agaattgggce
gtgtttgaca
cggatattta
ccacagg

<210> 7

<211>

<212>
<213>

DNA

- <220>

<223>

<400> 7

cccgggeage
cgagacgatt
ccttegggac
cggcacgccg
gccggtcgag
gtggttggac
catggacaag
gatcaaggac
gcacgaaggc
cttcaacaag
cgcccgacgce
tgttgcggag
aggcgcgtac
gctccggcag
gcttccecett
gtggtggggg
gatcgttgtc
ttcgatcacg
ggaagacgta
tccectggeeg
gttgccggtce
attaacatgt
ttatacattt
cgcgeggtgt
cccaagctta

ggatatattg

aaagggcgtg

11053

Artificial

atcacggggc
gggaagaaga
ccgegtattg
accacgaaga
cttgattgcg
ggcagggggc
ctgtactgcg
tcttaccget
acgtgcaacg
atcaggcacg
ttcggcaagc
cgcgccgacg
gacggacccg
caaggggcgg
gaccaatggt
cgcgcegtcag
acgaagtcga
tgggcgaagc
gcggcgtaga
gccecgateg
ttgcgatgat
aatgcatgac
aatacgcgat
catctatgtt
tgatcagatt
gcgggtaaac

aaaaggttta

tttgtaagcg
ccgcttcaag
cgggcttcgce
ttgagggtta

gaccgatcat

gcggcaaggyg
agtgtggcgce
gccgtegecg
tcagcatggce
ccgaaggcga
tcactgaggc
ccctgaacgce
ttggcaggaa
aagagcggcet
tcceccgaaga
tagacgacaa
ctacgggcag
cgccgaccga
cccectaaga
ttcaaacatt
tatcatataa
gttatttatg
agaaaacaaa
actagatccg
gtcgtttcce
ctaagagaaa

teecgttegte

T-DNA of assembled vector pNMD1201
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catggacgct
cgcctgggac
cgctgaggtg
ccgcattcag
cgagcccgct
gctttccecgg
cgtcatgact
gaaggtggtc
ggcactcgac
cgaagagacg
gcctgagaag
ccttgaagag
gcacttcecgg
tgccgaactt
cgccgacgcet
gcgcgtgttc
ggggcaggga
cgacgacgaa
agaagaggaa
tggcaataaa
tttcetgttga
agatgggttt
atatagcgcg
atgataagct
gccttcagtt
agagcgttta

catttgtatg

gacgccgtgce
ccggcaaccg
atctacaaga
cgcgacccga
gagtggtatg
gggcaagcca
tcgaagcgceg
gacccgtecg
aagttcgttg
ttggcgcettce
agcggcgaac
ctgtacgaag
aagcaacagg
gaagccgccg
gacccgaccyg
gtcgggetct
acgcccatcg
gacgacgccc
ggtttaggat
gtttcttaag
attacgttaa
ttatgattag
caaactagga
gtcaaacatg
taaactatca
ttagaataat

tgcatgccaa

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

4807



cctgtggttg
ccgattattce
cactgatagt
gtaccacgcg
catatctcat
caaaatggct
ttagttagac
ttgattcaga
ctaatcgtga
acatcatgaa
aacgaattaa
actaacgttg
taacacgcgg
gggctgagat
gccaggtcac
ttttttgaaa
ttttectcecte
aacaaacaaa
actctccaag
tacgataatg
ttctggatct
gaattcgttt
tctaagttga
gagagatcca
tgttgaagtt
aggttagatg
tgaacagaaa
tgtgtttgceca
acgcatatcc
ccggaggcect
tgacgtacga
actgctgcat
ctatttacag

gggcagcttt

gcacatacaa
taataaacgce
ttaaactgaa
tttcgacaaa
ctagatctag
agactcgatg
aaaatttaaa
atcgttttga
atagtgaata
agacactttc
attacgttga
cctggattga
atcgagcagg
gattaattag
gttatcttta
ggccgaaaat
cgctttgaag
atacaaacaa
ccgctgeggg
cagtcgagga
actttatttg
aatttggatc
ccgatcagtt
tgttcatgtt
agattgaatc
aagtttgtgt
gctatttctg
ggtccacttc
ggagttcgag
tcggtcactt
catcggcggt
gcctaatctg
ttatgtgaat

caacaactac

atggacgaac
tcttttctet
ggcgggaaac
atttagaacg
gttatcatta
taattggtat
caactatttt
cgagttcgga
tgatgaaaca
tttcacggtc
attgtatgaa
ctcggtttaa
tcacagtcat
tttaaaaatt
cctgtggteg
aaagttgtaa
ttttagtttt
caacaacatg
acgcaacagc
gctgaatgcet
ctggatctceg
tgtgaacctc
agctcgatta
acctgggaaa
tgaacactgt
atagattctt
attcaatcag
tccaaggcag
atttccttta
gagttggagt
aacttttccg
gatgtacgtg
cgtttgaaaa

gctgagaacc

ggataaacct
taggtttacc
gacaatctga
aacttaatta
tgtaagaaag
ctcaactcaa
ttatgtatgc
tgtagtagta
ttgtatctta
tgaattaatt
atctaattga
gttaaccact
gaagccatca
agttaacacg
aaatgattcg
gagataaacc
attgcaacaa
gcacaatttc
ttggtgaatg
cgttccagac
atcttgtttt
cactaaatct
tagctaccag
tgatttgtat
caatgttaga
cgaaacttta
ggtttatttg
tgtctacgga
ctcatacgca
atctcatgat
cgcacctttt
acattgctcg
ggcagcagcg
cgcacttcgt
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tttcacgccce
cgccaatata
tctaagctag
tgatctcaaa
ttttgacgaa
cattatactt
aagagtcagc
gccattattt
ttgtataaat
atgatacaat
acaagccaac
aaaaaaacgg
aagcaaaaga
agggaaaagg
tgtctgtcga
cgcctatata
caacaacaaa
aacaaacaat
atttggcatc
gtcccaaggt
ctcaatttcc
tttggtttta
aatttggcett
atgtgaattg
ttgaatctga
ggatttgtag
actgtattga
acagaccctg
atccgetgtg
gcaagttccg
caaagggcgc
ccatgaagga
tcctgtgect

ccattgcgac

ttttaaatat
tcctgtcaaa
cttggaattg
tacattgata
tatggcacga
ataccaaaca
atatgtataa
aatgtacata
atccataaac
tctaatagaa
cacgacgacg
agctgtcatg
actaatccaa
ctgtctgaca
ttttaattat
aattcatata
ttacaataac
tgacatgcaa
tcgtegegtt
aataggaact
ttgagatctg
ctagaatcga
gaccttgatg
aaatctgaac
acactgttta
tgtcgtacgt
actctttttg
attgcaacaa
cactcettgg
ttcggttctce
gattacgttc
cacaaggaag
gaataccaga

aaacctttcc

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



aacagtgtga
tttatgatat
gtttcgcgge
atgagattgg
tttccatcat
ggtgataacc
agcaacatca
cacaaggagt
acgttcactc
gctatggacg
atcttcaagg
gtcttetttt
gttaaaattg
gacgcttcta
gtctacacgg
gtgctgagcet
taagttgtta
aagatataag
aggcaattct
aagatgaaat
ggacaagtct
gcggtggttt
gaaataccta
attatttctt
tgtaccttcg
gatctttcca
gtgcttgaga
aatgtggacc
acaagatttt
gtttctaaag
gacgttgcct
ggggtcgtgt

tgtgaaaaat

attgacgaca
ccectgttgag
ctttcatttc
agctacgttc
aagtttatag
tgagcttctt
tcaagtacgt
tcctggtceac
tgttccgtgg
atgcgtggca
ataacgctgce
gttgtctaaa
agtcttttaa
tcacaactgg
tcctaaatca
tcgtggagtc
cttatgattg
aattgagttt
aggtccatta
aatcctgaaa
ctgcgatgcce
tgtgaaagta
gtttcagttg
ttctaatttg
ccgaccgatt
aacctctaga
atctcgactc
cggatatggc
aaactatgaa
taatttttac
ttcaagaaac
gcagagcata

ctagttgaag

gcgtatggca
gagttcggtt
catgagaata
cagaaatcag
attgtacatg
cttccataat
gtgcaagacg
tagagtcaac
tgtgtaccac
ctacaaaaag
gttaaactte
cctatcaatt
acttttgtag
taggatgtct
catcaagacc
tattaggtct
ttttecctcte
tcctetgatg
gcaatgacat
aagttccaga
ctgatggggg
gcagaacaag
atgaatgcta
cctgattttt
ggtactacag
agagtcagag
ttttgactta
agcaaaggta
ctgatcaata
tgttataaca
ctacagaaga
aggaagtgtt

gttcegtgec

ctgacaccta
ctgcgctact
tgcttctaga
gtaacattcc
ctttgagatt
gagagcactc
ttcttcectg
acttggtact
aacaatgtgg
acgttagcaa
tggttcccga
tctttgcgga
gtgagagaca
aggagagagg
tatcaagcta
agagtgataa
tgctacatgt
atattattag
tcttectgat
agttcgacag
ttattcectc
ccttagagat
ttttctgacc
ctattaattc
tacaagaagg
aagtactaca
gaggcgttta
aatcctggtc
atcattccta
ggtggtcgta
ggaaatctecg

gagcttacaa

ggcgtatgga
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cgctgtagcet
caggaagaat
ttgtgataca
ttagttacct
tttctttgca
tcaattacac
ctagtcaacg
gcaagttcac
attgcgaaga
tgcttaatgce
aggtgctctt
aatttatttg
tggttatcgt
ttatggtgaa
aggcactgac
ttaacggtgt
attttgttgt
gtctgaatgg
cacgaagctg
aaccaccaat
ggtcaaggag
caaggttagt
tcagttgttce
attaggttcc
cggaggagtt
acgcattatc
agactttatg
cacactttta
aaagaccaca
gcaatcatga
gagtcgctaa
aatgatgctce

atgtgtccta

ctccatagca
gtgaaaactt
gtcacactcg
ttcttttctt
aacaatctca
ccacagcttc
cttcgtgtac
gagagtggat
gttttacaag
cgagaggacc
gaaattggaa
aagctgtaga
ccctctettt
caaggacttc
gtacgcaaac
cactgccagg
tcatttctgt
gacacagaca
ggtcatgtgce
gagctgattt
acgcttgtgce
atcatatgaa
tcttttgaga
cgagctatac
ccaatcgtgt
cgagctatca
tcagcagaag
cgataaaaac
cttttgtttt
agtcagaatt
aaccaggaga
cgttcecegtg

agggtggtgg

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




tttcgacaaa
aaagggaact
ctacatagat
aggtcaaaag
gtatatgact
ctatgtttta
gagtgtggga
ggggtgtggc
gaaagccggt
attcggatat
agcctaacgce
ttatcgaaaa
cttccatttc
tctaactgtt
tgattttagt
gtgtgataag
ctagaagggt
taaatttcct
aaattccgtt
tcgctgatga
atttettgtce
tgaaatgagt
ttccttaaca
aaggcagaag
aaaattttga
aagtttccaa
ttcaaggcca
gatggttacg
tgctattgtg
tttggtggcg
gatggtgaat
agttgaagca
attgtatgta

tgtttcttge

ttggatgtgg
atgatgtctg
tacttaagtg
gtttccgcaa
aacttctgag
ggtgcttaga
tgttaggaga
agaagacgcc
ttgtgatgag
gggaaaactt
caaagtaatt
ggtaagttct
catgaatagc
tgtggtattt
ccctgggaag
agcggataag
gtttaagagg
actgctgcta
catttgcaga
gaaggaagtc
aggatatatg
ttgctttttg
agaagtatga
tggtgagagg
ccttcacaca
ctttccttta
cccgatcttt
caggatgtga
cgcttgacat
ctgacaagac
gtgatttcag
ggtctgtctt
tgtcgatcce

aggtgtccaa

acattgctga
cggtgtacac
cgtcgctggce
tgatccctct
tgttccttga
gatgttcacg
ggacgttggt
aaccacaagt
acatggttca
aagacgctca
ttggtcgatg
gcatttggtt
taagattttt
ttgttttaat
gaagcttcta
gacaatgtta
ttgtttatcg
tctcaatgtg
gtcgcgaact
agaagagtta
gattataact
gtttctceccecg
c©ggggcggtg
aaagggtgca
agctgacaag
ccatatcaaa
ctattcctga
acactgtgca
caactccgtt
acacaacgtg
aaatggagaa
tcctattteca
aagactttct

tagcaattac

tttcecatctc
agggtctatc
agctacagtc
ttttttgttt
tgcatatttg
gcgttgacce
tacttaaacc
tggttattgt
gggtggcggt
cgtcttgcag
gtgttceegg
atgctccttg
tttctctgea
tattgctaca
agatgatcat
gaacggtgga
atgaaggact
acgtcgcata
ttccgtatcce
cgctcaggta
taatttttga
tgttataggt
atgtgtacca
ttgaacccaa
ttcgagttac
ctaaagttcg
ttaatttgtg
cgaggtgcaa
agagatcata
ttgtaaatat
gttgtccaat
tatgtttaat
tgttcactta
aaatcgatgc
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aagagtgtag
aaagttcaac
tcaaacctct
ctctagtttce
tgatgagaca
agagtcacag
taatgcgaaa
gttactcaac
gtcaagcgat
tccaaatggt
ttgtggaaaa
cattttaggt
ttcattcttc
ggtaaacttc
ccggagggcec
ttccttettg
aatgctgcat
tgtgtatggg
agcgcatttt
aagcaactgt
gaaatctgta
gececeggetga
gcgcggtaga
taaccttacc
tggagaaggg
aaacttttta
atgaatccat
ggggagacgt
tcgagtgegt
tacaccgttg
ttccttettg
cctaggaatt
tatcttaact

agtattcagg

atgcagttaa
aaatgaagaa
gcaaggtaag
aagaatttgg
aatgtttgtt
gagaaatctg
agtcacgcgt
tgggatgacg
tccttgatat
gagccaccgg
acgaaggaga
gttecgteget
ttgcctcagt
tctgaagact
aaccaagctg
atgcatcctt
acaggttgtg
gacacaaagc
gcaaaactcg
gttttaatca
gtatttggcg
tgttacgtat
gagatccgtg
gttggagggt
ttacaaggta
tttgatcaac
attgactttt
acgagaagac
cacctcatgt
tgttggaccce
acatgtatag
tgatcaattg
ctctetttge

ggacagaact

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060



tgtttgttca
ttcttececegg
atatttcctt
aagaacaacc
caggtaaaat
aaggtcgata
tgtaattttc
ttgcaatgat
atactgcatc
gaacgaacga
ttagtggcag
catgttttac
ggtcagttag
atcaagagtc
cagacgatag
cttacgagga
acacctgcac
ctggaactcg
tacaagatct
gagttcctaa
atcaaaatta
agaaaaacga
aaaagtggtg
tcaatgatcc
tacattccta
ttcgaggcca
catgatagag
aaacatatta
agtaacttaa
aagaccgcgg
agattgttta
tgagtgattt

taaaaaccgt

gacgcccaag
aaacagtact
aaacgtcaaa
tattttectc
attggatgcc
aattttattt
ctaattaact
caaaagaaac
tctggtggtt
aatgaccatg
attagtgttg
tggttttcta
cggactttaa
aaccaaagca
tctaccattc
tgttactcga
aaatagagga
acatttcgaa
gggaaaagtt
gttccatttt
ggttcaattt
ccttgaaaga
atgtgacaac
ccatggacaa
aaggtttaga
aactcttcag
gagccattgt
gagatgttgt
ataattgtgc
taggcggttce
gagatttgtt
cctcaatctt

gtctattagt

tcaggagatt
attctcaatg
gattgcagaa
aagcctaaaa
agacgatatt
tttttggtaa
gaaccaaaat
atgaatgcgc
gaaaagtttt
acaagggaga
ttaaagtctt
caattaaagg
ctttgtggat
aaagttagac
gaaaaagatc
aaggattgac
cttcttttct
gtacgataag
aggaattgat
tttgtaatcc
tcatcaacca
ttatacggcc
ctttattggt
agtgataaag
cttgcctgat
gaagaagtat
gtattacgat
tcacttagaa
gtatttttca
gtttgctttt
ctttgtttga
tcgaagaagg

actaaagata

ggcgagatat
aatttgatgc
tcgacttctc
taagaactgc
ctttcttttg
aaggtcgata
tatacaaacc
cggatttgac
gggattcgta
gcttcteccag
tggttagata
tggctttcga
ttgccggcag
ttgagtattc
aatgcgattt
tcttcgaagt
gacctagact
tcacaaaacg
gagtggctag
ttcaatgtta
aataatattt
ggaatcaaaa
aataccatca
gcagcttttt
attcaggcgg
ggttacttct
ccgcttaaac
gagttacgcg
cagttagatg
tgtagtataa
taatgtcgat
aagagatctt

ttatatctgt
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gcaattttac
tgttacgatg
caaatccgtg
ggcagaaatg
atttgtaact
attttttttt
aggtttgctg
agggacaatt
tgttgacaag
gtaaggactt
atcgatgcct
aacaagagtc
tagatgagta
aagacgaata
tcggtccaat
ttctgttcta
caacccaggce
agttccattg
ctgaggtctg
ttttaacttt
ttcatgtata
catgtctttg
tcattgccgce
gtggagacga
gcgcgaacct
gtggtcgtta
taatatctaa
agtctttgtg
aggccgttgce
ttaagtattt
agtctcgtac
gccgaaggct

caaggagtcg

tatgacgctc
aatttgaggg
caacttccta
ccgagaactg
ttttectgte
ggagccatta
gaaaatttgg
gacattgagg
gaatttagtg
ctcatgaata
cctaattgtc
atctacagtt
caagcatatg
tcctgcattg
gttttcagaa
caccagaaag
gatggaaatt
tgctgtagag
gaaacaaggt
tcagatcaac
tataggtcac
gtatcaaagg
atgtttgagc
tagecctgatt
catgtggaac
tgttattcac
gttaggttgt
tgatgtagct
cgaggttcat
gtcagataag
gaacctaagg
ctaacgaggt

gagactttgt

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040



gtgatataga
gagcecgtttt
gtgtgataga
cagccaagag
acgcaaagag
gtactgaaag
ctcacttgat
attgaggcgg
aacgttgtca
ggtttcgaag
gtgcagagaa
gtcttgtatt
gttgacaact
aagtacagac
ttacaacatt
cctaccacct
gaatgaggat
agctgacgga
tgccttgtta
tatccctcetg
gttcgtagac
tcttcecgat
agatttcgag
tacctttaac
tggacacact
agttgggcac
caaaccaacg
ggatccagag
ctggttcgca
ggatcgactc
ctacgggatg
agacgatttce
ccctgagaca

ttggctttca

tttgttaatc
taccggagag
taagcgtctg
taagaggttc
gaagccgtgg
catatcctgce
gatcaataaa
gttggcagcc
tgaagggttt
gtaagccatc
actaattaac
ttgcaggtgt
ttaaaagaag
cggagaagta
acaaacccga
gactttaagt
ggtagaggac
agctcaggag
aaagagcttg
ggcggaagaa
gatctaatcg
gcattggata
aattatgcaa
gaaccatggt
tctgatagat
aacatactaa
caaggtggag
gatcccgctg
gatccgatct
ccagaattca
aatcactata
cttggaaacc
cagtcattct

aagaggtacg

aatgtgccat
tggctagtgce
gtgaactcaa
cagttcaaat
caggtaagga
ttcattggga
cttgattttg
gttagctctg
gagggaaaag
ttcctgetta
ctgactcaaa
ggttgacgaa
gaaaaagaag
cgccggtcect
atcagtacca
ggggttttge
cttctatttg
ctgttgcctg
gtgctaactc
atgaccctat
aggccggaat
agaggtacgg
ggattatgtt
gtagtgccat
ctaagagtcc
ttgcccatgce
aaataggtat
acattgaagc
acttcggcaa
cgcctgaaga
cggctaatta
ttgagacact
ggttaagacc

ggtaccctaa

tagataagta
cagacttcgt
aggagtgcgt
tggttccaaa
tttttatgat
tattactgaa
caggttcatg
gaagtagttt
gtcgtcgcaa
tttttataat
atctaccctc
ttcgtcgatt
gttgaagaaa
gattcgttta
gtatttcgat
taccgceget
ggacaccttt
tgattcttac
ctatagattt
caaccaaaaa
tactccattc
gggctttcta
taaagcaatc
tctecggatat
ggtgggtgac
tagggcagtt
aacgctgaac
atgtgatagg
atatccggac
ggtggctcta
catcaaacac
cttttataac
acatgctcaa

gatctacgtc
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tagatatgtg
taaaggtgga
gattggtacg
ttactttgtg
atagtatgct
agcatttaac
ttcgtataca
cagttgctat
taaatgatcc
gaacatagaa
ataattgttg
cggttgcagc
agggtgtagt
atttgaaaga
aagaaacaag
tatcagatag
tgtgcaatcc
aagcggacaa
tccatttett
ggcatcgatc
attactctct
aacaaagaag
cctaagtgca
aatacaggct
tcagctcgtg
aaggcttatc
ggtgatgcta
aaaatcgaat
tcaatgagaa
gtgaaaggta
aagactggtg
aaatatggtg

gggtttcgag

actgaaaacg

ggtatcctag
gtgacgataa
tacagagccg
tccaccgtgg
tatgtatttt
tacatgtaaa
agacttgaag
ggtcaccaat
ggacgtcgaa
ataggaagtt
tttgatattg
atttaaagcg
aagtaagtat
agaaaacgtc
aaaccatgag
aaggatctgt
ctggtaaaat
aggaagatat
ggtcccgaat
attacgtgaa
tccactggga
agttcgctgce
agcactggat
atttcgcacc
aaccgtggat
gtgaagattt
ctctteegtg
ttgccataag
agcagttagg
gtaacgattt
ttcctceecga
attgcattgg
atttgctgaa

gaaccagtct

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080



gaagggtgag
tttcaatgat
aggctacttg
gttcggtgtt
aaagtcctta
ggtgcgcacg
gtgtaaatcc
cgaaacccct
ataagtaaaa
ctagctagag
ctgttgcecgg
taattaacat
aattatacat
cgcgcgeggt
gtccgcaatg
ccaccagcca
ggcagcccat
<210> 8

<211>
<212>
<213>

<220>
<223>

<400> 8
cctgtggttg

ccgattattce
cactgatagt
gtaccacgcg
catatctcat
caaaatggct
ttagttagac
ttgattcaga
ctaatcgtga
acatcatgaa

aacgaattaa

aatgacatgc
tacgttegtg
gcctggagtc
acttatgtcg
aagcccctgt
atagcgcata
gtaggggtgg
tatttcctgg
gtgagaggtt
tcaagcagat
tcttgcgatg
gtaatgcatg
ttaatacgcg
gtcatctatg
tgttattaag
gccaacagct

cag

11377
DNA
Artificial

gcacatacaa
taataaacgc
ttaaactgaa
tttcgacaaa
ctagatctag
agactcgatg
aaaatttaaa
atcgttttga
atagtgaata
agacactttc

attacgttga

cactagaaca
caatggccgce
tactggataa
actatgccaa
ttgatagcct
gtgtttttct
cgtaaaccaa
atcacctgtt
cgaatcctcce
cgttcaaaca
attatcatat
acgttattta
atagaaaaca
ttactagatc
ttgtctaagce

ccecgacegyg

atggacgaac
tecttttetet
ggcgggaaac
atttagaacg
gttatcatta
taattggtat
caactatttt
cgagttcgga
tgatgaaaca
tttcacggtc

attgtatgaa

agtcctcgag
tgcagtagct
ttttgaatgg
cgatcagaag
tattcgtaaa
ctccacttga
attacgcaat
aacgcacgtt
ctaaccccgg
tttggcaata
aatttctgtt
tgagatgggt
aaatatagcg
gacctgcatc
gtcaatttgt

cagctcggca

ggataaacct
taggtttacc
gacaatctga
aacttaatta
tgtaagaaag
ctcaactcaa
ttatgtatgc
tgtagtagta
ttgtatctta
tgaattaatt

atctaattga
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gacgatttcc
gaagatggtt
gctgagggat
cgctatccaa
gagtaagctt
atcgaagaga
gttttgggtt
tgacgtgtat
gtaggggccc
aagtttctta
gaattacgtt
ttttatgatt
cgcaaactag
caccccagta
ttacaccaca

caaaatcacc

T-DNA of assembled viral vector pNMD11l61l

tttcacgccce
cgccaatata
tctaagctag
tgatctcaaa
ttttgacgaa
cattatactt
aagagtcagc
gccattattt
ttgtataaat
atgatacaat

acaagccaac

gagttaagta
gcaacgtaag
acgagacacg
agaaatctgce
actagagcgt
tagacttacg
ccatttaaat
tacagtggga
agcggcecgcet
agattgaatc
aagcatgtaa
agagtcccgce
gataaattat
cattaaaaac
atatatcctg

actcgataca

ttttaaatat
tcctgtcaaa
cttggaattg
tacattgata
tatggcacga
ataccaaaca
atatgtataa
aatgtacata
atccataaac
tctaatagaa

cacgacgacg

10140
10200
102é0
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040

11053

60
120
180
240
300
360
420
480
540
600

660



actaacgttg
taacacgcgg
gggctgagat
gccaggtcac
ttttttgaaa
ttttcectete
aacaaacaaa
actctccaag
tacgataatg
ttctggatct
gaattcgttt
tctaagttga
gagagatcca
tgttgaagtt
aggttagatg
tgaacagaaa
tgtgtttgca
acgcatatcc
ccggaggect
tgacgtacga
actgctgcat
ctatttacag
gggcagcttt
aacagtgtga
tttatgatat
gtttcgegge
atgagattgg
tttccatcat
ggtgataacc
agcaacatca
cacaaggagt
acgttcactc
gctatggacg

atcttcaagg

cctggattga
atcgagcagg
gattaattag
gttatcttta
ggccgaaaat
cgctttgaag
atacaaacaa
ccgetgeggyg
cagtcgagga
actttatttg
aatttggatc
ccgatcagtt
tgttcatgtt
agattgaatc
aagtttgtgt
gctatttctg
ggtccacttc
ggagttcgag
tcggtcactt
catcggecggt
gcctaatctg
ttatgtgaat
caacaactac
attgacgaca
ccctgttgag
ctttcattte
agctacgttc
aagtttatag
tgagcttctt
tcaagtacgt
tcctggtcac
tgttcegtgg
atgcgtggca

ataacgctgce

ctcggtttaa
tcacagtcat
tttaaaaatt
cctgtggtceg
aaagttgtaa
ttttagtttt
caacaacatg
acgcaacagc
gctgaatgct
ctggatctcg
tgtgaacctc
agctcgatta
acctgggaaa
tgaacactgt
atagattctt
attcaatcag
tccaaggcag
atttccttta
gagttggagt
aacttttccg
gatgtacgtg
cgtttgaaaa
gctgagaacc
gcgtatggca
gagttcggtt
catgagaata
cagaaatcag
attgtacatg
cttccataat
gtgcaagacg
tagagtcaac
tgtgtaccac
ctacaaaaag

gttaaacttc

gttaaccact
gaagccatca
agttaacacg
aaatgattcg
gagataaacc
attgcaacaa
gcacaatttc
ttggtgaatg
cgttccagac
atcttgtttt
cactaaatct
tagctaccag
tgatttgtat
caatgttaga
cgaaacttta
ggtttatttg
tgtctacgga
ctcatacgca
atctcatgat
cgcacctttt
acattgctcg
ggcagcagcg
cgcacttcgt
ctgacaccta
ctgcgctact
tgcttctaga
gtaacattcc
ctttgagatt
gagagcactc
ttcttccctg
acttggtact
aacaatgtgg
acgttagcaa
tggttccega
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aaaaaaacgg
aagcaaaaga
agggaaaagg
tgtctgtcga
cgcctatata
caacaacaaa
aacaaacaat
atttggcatc
gtcccaaggt
ctcaatttcc
tttggtttta
aatttggett
atgtgaattg
ttgaatctga
ggatttgtag
actgtattga
acagaccctg
atccgctgtg
gcaagttccg
caaagggcgc
ccatgaagga
tcctgtgect
ccattgcgac
cgctgtagcet
caggaagaat
ttgtgataca
ttagttacct
tttctttgca
tcaattacac
ctagtcaacg
gcaagttcac
attgcgaaga
tgcttaatgce

aggtgctcett

agctgtcatg
actaatccaa
ctgtctgaca
ttttaattat
aattcatata
ttacaataac
tgacatgcaa
tcgtcgegtt
aataggaact
ttgagatctg
ctagaatcga
gaccttgatg
aaatctgaac
acactgttta
tgtcgtacgt
actctttttg
attgcaacaa
cactccttgg
ttecggttctce
gattacgttc
cacaaggaag
gaataccaga
aaacctttcc
ctccatagca
gtgaaaactt
gtcacactcg
ttecttttctt
aacaatctca
ccacagcttce
cttcgtgtac
gagagtggat
gttttacaag
cgagaggacc

gaaattggaa

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



gtcttctttt
gttaaaattg
gacgcttcta
gtctacacgg
gtgctgagcet
taagttgtta
aagatataag
aggcaattct
aagatgaaat
ggacaagtct
gcggtggtet
gaaataccta
attatttctt
tgtaccttcg
gatctttcca
gtgcttgaga
aatgtggacc
acaagatttt
gtttctaaag
gacgttgect
ggggtcgtgt
tgtgaaaaat
tttcgacaaa
aaagggaact
ctacatagat
aggtcaaaag
gtatatgact
ctatgtttta
gagtgtggga
ggggtgtggc
gaaagccggt
attcggatat

agcctaacgce

gttgtctaaa
agtcttttaa
tcacaactgg
tcctaaatca
tcgtggagtc
cttatgattg
aattgagttt
aggtccatta
aatcctgaaa
ctgcgatgcce
tgtgaaagta
gtttcagttg
ttctaatttg
ccgaccgatt
aacctctaga
atctcgactc
cggatatggc
aaactatgaa
taatttttac
ttcaagaaac
gcagagcata
ctagttgaag
ttggatgtgg
atgatgtctg
tacttaagtg
gtttcecgcaa
aacttctgag
ggtgcttaga
tgttaggaga
agaagacgcc
ttgtgatgag
gggaaaactt

caaagtaatt

cctatcaatt
acttttgtag
taggatgtct
catcaagacc
tattaggtct
ttttcetcte
tcctctgatg
gcaatgacat
aagttccaga
ctgatggggyg
gcagaacaag
atgaatgcta
cctgattttt
ggtactacag
agagtcagag
ttttgactta
agcaaaggta
ctgatcaata
tgttataaca
ctacagaaga
aggaagtgtt
gttccgtgece
acattgctga
cggtgtacac
cgtcgetgge
tgatccctet
tgttccttga
gatgttcacg
ggacgttggt
aaccacaagt
acatggttca
aagacgctca

ttggtcgatg

tctttgcgga
gtgagagaca
aggagagagyg
tatcaagcta
agagtgataa
tgctacatgt
atattattag
tcttectgat
agttcgacag
ttattcecctce
ccttagagat
ttttctgacc
ctattaattc
tacaagaagg
aagtactaca
gaggcgttta
aatcctggtc
atcattccta
ggtggtcgta
ggaaatctcg
gagcttacaa
ggcgtatgga
tttccatctce
agggtctatc
agctacagtc
ttttttgttt
tgcatatttg
gcgttgacce
tacttaaacc
tggttattgt
gggtggcggt
cgtcttgcag

gtgttcccgg
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aatttatttg
tggttatcgt
ttatggtgaa
aggcactgac
ttaacggtgt
attttgttgt
gtctgaatgg
cacgaagctg
aaccaccaat
ggtcaaggag
caaggttagt
tcagttgttc
attaggttcc
cggaggagtt
acgcattatc
agactttatg
cacactttta
aaagaccaca
gcaatcatga
gagtcgctaa
aatgatgctc
atgtgtccta
aagagtgtag
aaagttcaac
tcaaacctct
ctctagtttce
tgatgagaca
agagtcacag
taatgcgaaa
gttactcaac
gtcaagcgat
tccaaatggt

ttgtggaaaa

aagctgtaga
ccctcectettt
caaggacttc
gtacgcaaac
cactgccagg
tcatttetgt
gacacagaca
ggtcatgtgc
gagctgattt
acgcttgtge
atcatatgaa
tcttttgaga
cgagctatac
ccaatcgtgt
cgagctatca
tcagcagaag
cgataaaaac
cttttgtttt
agtcagaatt
aaccaggaga
cgttccecgtg
agggtggtgg
atgcagttaa
aaatgaagaa
gcaaggtaag
aagaatttgg
aatgtttgtt
gagaaatctg
agtcacgcgt
tgggatgacg
tccttgatat
gagccaccgg

acgaaggaga

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



ttatcgaaaa
cttccatttce
tctaactgtt
tgattttagt
gtgtgataag
ctagaagggt
taaatttcct
aaattcecgtt
tcgctgatga
atttcttgte
tgaaatgagt
ttccttaaca
aaggcagaag
aaaattttga
aagtttccaa
ttcaaggcca
gatggttacg
tgctattgtg
tttggtggcg
gatggtgaat
agttgaagca
attgtatgta
tgtttcttge
tgtttgttca
ttcttceecgg
atatttcctt
aagaacaacc
caggtaaaat
aaggtcgata
tgtaattttc
ttgcaatgat
atactgcatc
gaacgaacga

ttagtggcag

ggtaagttct
catgaatagc
tgtggtattt
ccctgggaag
agcggataag
gtttaagagg
actgctgcta
catttgcaga
gaaggaagtc
aggatatatg
ttgctttttg
agaagtatga
tggtgagagg
ccttcacaca
ctttccttta
cccgatcettt
caggatgtga
cgcttgacat
ctgacaagac
gtgatttcag
ggtctgtcett
tgtcgatccc
aggtgtccaa
gacgcccaag
aaacagtact
aaacgtcaaa
tattttccte
attggatgcc
aattttattt
ctaattaact
caaaagaaac
tctggtggtt
aatgaccatg

attagtgttg

gcatttggtt
taagattttt
ttgttttaat
gaagcttcta
gacaatgtta
ttgtttatcg
tctcaatgtg
gtcgcgaact
agaagagtta
gattataact
gtttctcccg
cggggcggtg
aaagggtgca
agctgacaag
ccatatcaaa
ctattcctga
acactgtgca
caactccgtt
acacaacgtg
aaatggagaa
tcctattteca
aagactttct
tagcaattac
tcaggagatt
attctcaatg
gattgcagaa
aagcctaaaa
agacgatatt
tttttggtaa
gaaccaaaat
atgaatgcgc
gaaaagtttt
acaagggaga

ttaaagtctt

atgctccttg
tttctctgca
tattgctaca
agatgatcat
gaacggtgga
atgaaggact
acgtcgcata
ttcecgtatcce
cgctcaggta
taatttttga
tgttataggt
atgtgtacca
ttgaacccaa
ttcgagttac
ctaaagttcg
ttaatttgtg
cgaggtgcaa
agagatcata
ttgtaaatat
gttgtccaat
tatgtttaat
tgttcactta
aaatcgatgc
ggcgagatat
aatttgatgc
tcgacttctce
taagaactgc
ctttcttttg
aaggtcgata
tatacaaacc
cggatttgac
gggattcgta
gcttctccag
tggttagata
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cattttaggt
ttcattcttc
ggtaaacttc
ccggagggcec
ttccttettg
aatgctgcat
tgtgtatggg
agcgcatttt
aagcaactgt
gaaatctgta
gcccggctga
gcgcggtaga
taaccttacc
tggagaaggg
aaacttttta
atgaatccat
ggggagacgt
tcgagtgcegt
tacaccgttg
ttccttettg
cctaggaatt
tatcttaact
agtattcagg
gcaattttac
tgttacgatg
caaatccgtg
ggcagaaatg
atttgtaact
atttteetee
aggtttgctg
agggacaatt
tgttgacaag
gtaaggactt

atcgatgect

gttcgtecget
ttgcctcagt
tctgaagact
aaccaagctg
atgcatcctt
acaggttgtg
gacacaaagc
gcaaaactcg
gttttaatca
gtatttggcg
tgttacgtat
gagatccgtg
gttggagggt
ttacaaggta
tttgatcaac
attgactttt
acgagaagac
cacctcatgt
tgttggaccc
acatgtatag
tgatcaattg
ctctetttge
ggacagaact
tatgacgctc
aatttgaggg
caacttccta
ccgagaactg
ttttcctgtce
ggagccatta
gaaaatttgg
gacattgagg
gaatttagtg
ctcatgaata

cctaattgtce

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720



catgttttac
ggtcagttag
atcaagagtc
cagacgatag
cttacgagga
acacctgcac
ctggaactcg
tacaagatct
gagttcctaa
atcaaaatta
agaaaaacga
aaaagtggtg
tcaatgatcc
tacattccta
ttcgaggcca
catgatagag
aaacatatta
agtaacttaa
aagaccgcgyg
agattgttta
tgagtgattt
taaaaaccgt
gtgatataga
gagccgtttt
gtgtgataga
cagccaagag
acgcaaagag
gtactgaaag
ctcacttgat
attgaggcgg
aacgttgtca
ggtttcgaag

gtgcagagaa

tggttttcta
cggactttaa
aaccaaagca
tctaccattc
tgttactcga
aaatagagga
acatttcgaa
gggaaaagtt
gttccatttt
ggttcaattt
ccttgaaaga
atgtgacaac
ccatggacaa
aaggtttaga
aactcttcag
gagccattgt
gagatgttgt
ataattgtgc
taggcggtte
gagatttgtt
cctcaatctt
gtctattagt
tttgttaatc
taccggagag
taagcgtctg
taagaggttc
gaagccgtgg
catatcctge
gatcaataaa
gttggcagcc
tgaagggttt
gtaagccatc

actaattaac

caattaaagg
ctttgtggat
aaagttagac
gaaaaagatc
aaggattgac
cttcttttect
gtacgataag
aggaattgat
tttgtaatcc
tcatcaacca
ttatacggcc
ctttattggt
agtgataaag
cttgcctgat
gaagaagtat
gtattacgat
tcacttagaa
gtatttttca
gtttgctttt
ctttgtttga
tcgaagaagg
actaaagata
aatgtgccat
tggctagtgce
gtgaactcaa
cagttcaaat
caggtaagga
ttcattggga
cttgattttg
gttagctctg
gagggaaaag
ttcctgctta

ctgactcaaa

tggctttcga
ttgccggcag
ttgagtattc
aatgcgattt
tcttcgaagt
gacctagact
tcacaaaacg
gagtggctag
ttcaatgtta
aataatattt
ggaatcaaaa
aataccatca
gcagcttttt
attcaggcgg
ggttacttct
ccgcttaaac
gagttacgcg
cagttagatg
tgtagtataa
taatgtcgat
aagagatctt
ttatatctgt
tagataagta
cagacttcgt
aggagtgcgt
tggttccaaa
tttttatgat
tattactgaa
caggttcatg
gaagtagttt
gtcgtcegcaa
tttttataat

atctaccctce
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aacaagagtc
tagatgagta
aagacgaata
tcggtccaat
ttctgttcta
caacccaggc
agttccattg
ctgaggtctg
ttttaacttt
ttecatgtata
catgtctttg
tcattgccge
gtggagacga
gcgcgaacct
gtggtcgtta
taatatctaa
agtctttgtg
aggccgttgce
ttaagtattt
agtctcgtac
gccgaaggcet
caaggagtcg
tagatatgtg
taaaggtgga
gattggtacg
ttactttgtg
atagtatgct
agcatttaac
ttcgtataca
cagttgctat
taaatgatcc
gaacatagaa

ataattgttg

atctacagtt
caagcatatg
tcectgecattg
gttttcagaa
caccagaaag
gatggaaatt
tgctgtagag
gaaacaaggt
tcagatcaac
tataggtcac
gtatcaaagg
atgtttgagce
tagcctgatt
catgtggaac
tgttattcac
gttaggttgt
tgatgtagct
cgaggttcat
gtcagataag
gaacctaagg
ctaacgaggt
gagactttgt
ggtatcctag
gtgacgataa
tacagagccg
tccaccgtgg
tatgtatttt
tacatgtaaa
agacttgaag
ggtcaccaat
ggacgtcgaa
ataggaagtt

tttgatattg

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700



gtcttgtatt
gttgacaact
aagtacagac
ttacaacatt
actcaagaca
ttcatgctca
cacggctaac
ggacttccct
gcaacacgtt
cgaattcggce
gaacggtgta
tccatctccce
ccctggcgag
gagtgctaaa
ttggctggat
tcttagagat
agttgtgatc
gggacctgat
gtgggacttc
ccctaatcta
gcaaaacgga
taacgtctac
tggaccctce
tgtgcatgga
cgtaaacggc
atacgttgat
tcgttctgat
tccaactgga
tagacgcata
taccgtgaac
tgatggagct
tcctacttac
tccecatatct

tceccectcectaa

ttgcaggtgt
ttaaaagaag
cggagaagta
acaaacccga
cagttgttgt
ggtgcaggct
gttaccatca
ggcaaccagc
tctgtttcta
tttaatggga
acatgtgacg
agccctactg
aaagtggaca
gctgcagctg
agaatcggtg
catctcgagg
tacaatctac
gaactggata
gctgactatg
gtcactaatg
ggctacgtca
aactacatcg
gtggacatct
ttcatctcta
accgtgaatg
gagttgagtt
atcggcatgce
cctagctecat
caccctggaa
ccagctecctg
tccgaggaaa
caaggcaacg
gggcactggt

gcttactaga

ggttgacgaa
gaaaaagaag
cgccggtect
atcagtacca
ggtcattcgt
gttctgttga
cgaatcttgg
aagttaccaa
atgctcctta
gctattctgg
ggagcgacga
atcctgatga
atcccttcga
aacctggtgg
ccatagaggg
aagccgtaag
ctggtcgcga
gatacaagtc
agaacctacg
tcggaggcaa
atggagttgg
atgccgctca
tctacgaagce
acacggcaaa
ggcaactgat
tcgtccaaga
tcatagacac
ctacggacct
actggtgcaa
gtgttgacgce
tccctaatga
ctagaaacgg

tttctgccca

gcgtggtgcg

ttcgtcgatt
gttgaagaaa
gattcgttta
gtatttcgat
ggttgtgttc
ttacaccgtg
ttctgccata
cctgtggaat
caacgcatct
aagcaacgac
tccagatcct
acctggtgga
gggtgccaaa
atctgctgta
aaacgattct
acaaagtggt
ctgtgctgca
cgagtacatt
aatcgtcgcece
cggagggact
ctatgccctt
ccatggctgg
tgcaaatgcc
ctatagcgct
aaggcaatct
cttgaggcaa
ttctagaaac
taacacatac
ccaagctggt
atacgtttgg
tgaggggaag
caacaatcca
atttcgggag
cacgatagcg
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cggttgcagce
agggtgtagt
atttgaaaga
aagaaacaag
gttgtgtcct
aattcttggg
aacggatgga
ggcacgtata
atccctgcaa
atacctagcet
gaaccttctc
ccaaccaatc
ctttacgtaa
gccaatgaat
cctacaactg
ggcgatccecce
cttgcttcta
gatcccattg
atcattgaga
gagctatgtg
agaaagttgg
ataggctggg
tctggtagca
actgttgaac
aagtgggtcg
gctctcatag
ggatggggag
gttgacgagt
gctggcttgg
gttaagcctc
ggcttcgata
tctggtgcectce
cttctagcta

catagtgttt

atttaaagcg
aagtaagtat
agaaaacgtc
aaaccatggc
tcagtacaac
gaactggatt
cattagagtg
cccagtctgg
atggcactgt
cttttaagct
catcaccttc
ctccaacaaa
accctgtatg
ctactgctgt
ggtctatggg
ttaccatcca
atggagaatt
ctgacatcat
tagactccct
catacatgaa
gtgagattcc
attctaactt
ccgttgacta
cgtatctaga
actggaacca
ccaaagggtt
gccctaatcg
cacgaattga
gtgaaagacc
cgggagaatc
gaatgtgcga
tacctaatgc
atgcttaccc

ttectetecac

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740



ttgaatcgaa gagatagact tacggtgtaa atccgtaggg gtggcgtaaa ccaaattacg 10800
caatgttttg ggttccattt aaatcgaaac cccttattte ctggatcacc tgttaacgca 10860
cgtttgacgt gtattacagt gggaataagt aaaagtgaga ggttcgaatc ctccctaacc 10920
ccgggtaggg gcccageggce cgctctaget agagtcaage agatcgttca aacatttgge 10980
aataaagttt cttaagattg aatcctgttg ccggtcttgce gatgattatc atataatttc 11040
tgttgaatta cgttaagcat gtaataatta acatgtaatg catgacgtta tttatgagat 11100
gggtttttat gattagagtc ccgcaattat acatttaata cgcgatagaa aacaaaatat 11160
agcgcgcaaa ctaggataaa ttatcgcgeg cggtgtcatc tatgttacta gatcgacctg 11220
catccaccce agtacattaa aaacgtccgce aatgtgttat taagttgtct aagcgtcaat 11280
ttgtttacac cacaatatat cctgccacca gccagccaac agctccccga ccggcagcectce 11340
ggcacaaaat caccactcga tacaggcagc ccatcag 11377
<210> 9

<211> 1431

<212> DNA

<213> Artificial

<220>

<223> optimised coding sequence of R-glucosidase Bgl4 from Humicola

grisea (BAA74958.1)

<400> 9
atgagcctac

tctgtgaatg
aaaatagctg
gatattgcct
cgaattatcc
gtgaagttcg
tgggatcttc
gctgcagatt
tggattacct
gcacctggac
tggatagttg
gatttcaaac
ccgtgggate
ataagctggt
ttaggggatc
gatttctacg

cccgaagacyg

cacctgactt
aggatggtag
acggaagctc
tgttaaaaga
ctctgggcgg
tagacgatct
ccgatgcatt
tcgagaatta
ttaacgaacc
acacttctga
ggcacaacat
caacgcaagg
cagaggatcc
tcgcagatcc
gactcccaga
ggatgaatca

atttccttgg

taagtggggt

aggaccttct
aggagctgtt
gcttggtget
aagaaatgac
aatcgaggcce
ggataagagg
tgcaaggatt
atggtgtagt
tagatctaag
actaattgcc
tggagaaata
cgctgacatt
gatctacttc
attcacgect
ctatacggct

aaaccttgag

tttgctaccg
atttgggaca
gcctgtgatt
aactcctata
cctatcaacc
ggaattactc
tacgggggct
atgtttaaag
gccattctcg
agtccggtgg
catgctaggg
ggtataacgc
gaagcatgtg
ggcaaatatc
gaagaggtgg
aattacatca

acactctttt
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ccgcttatca
ccttttgtge
cttacaagcg
gattttccat
aaaaaggcat
cattcattac
ttctaaacaa
caatccctaa
gatataatac
gtgactcagce
cagttaaggce
tgaacggtga
ataggaaaat
cggactcaat
ctctagtgaa
aacacaagac

ataacaaata

gatagaagga
aatccctggt
gacaaaggaa
ttcttggtcc
cgatcattac
tctcttccac
agaagagttc
gtgcaagcac
aggctatttc
tcgtgaaccg
ttatcgtgaa
tgctactctt
cgaatttgcece
gagaaagcag
aggtagtaac
tggtgttcct

tggtgattgce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



attggccctg
ctgaattggc
agtctgaagg
aagtatttca
gtaagaggct
acacggttcg
tctgcaaagt
<210>
<211>

<212>
<213>

10
954

<220>
<223>

DNA
Artificial

agacacagtc
tttcaaagag
gtgagaatga
atgattacgt
acttggectg
gtgttactta

ccttaaagcece

attctggtta
gtacgggtac
catgccacta
tcgtgcaatg
gagtctactg
tgtcgactat

cctgtttgat

optimised coding sequence

maritima (3MMW_D)

<400> 10
atgggcgttg

. gcactggaag
attataaaag
tacgccttcce
aacggagctt
atgaacgacc
aggtacaagg
ctaacgcctg
gataagaagc
aagttgagtg
ttcgagttta
aaatggggat
tggtcgaaaa
gacctggaaa
tggagttggg

acctggaata

<210> 11
<211>
<212>

<213>

DNA

<220>
<223>

1566

atccatttga
caccaaatga
aagcgggttt
caccttataa
tgaaaagagg
cagaggaaca
actatcctga
agaagtggaa
atacgataat
ttcccaagtg
ctcaccaagg
ctceggatga
agaacaaacg
gccgaattaa
cctattggga

aagacctgct

Artificial

acggaataaa
aggtgattgg
cteccecacgtt
gataatggat
attagccgtg
taaagagaga
gactttgtte
tgaacttttg
cataggtact
ggagaaaaac
tgctgaatgg
tcagaaacac
gccgatttat
gtggacatcc
gttctgtagt

tgaagccttg

optimised coding sequence
cellulolyticus (P54583.1) mature part without signal peptide

agaccacatg
cctaagatct
gaacaagtcc
gccgctgcag
gataattttg
gccaacgatc

agccttattce

ctcaagggtt
acgtcactga
tcgaggacga
tagctgaaga
aatgggctga
agaagcgcta

gtaaagagta

tcgagatttg
aaacggaacc
tttccgagtt
tggttgcaac
gggatacgag
tccaaagaaa

a

1080

1140

1200

1260

1320

1380

1431

of endoglucanase Cel5A from Thermotoga

atcctgggac
ggcgtagtca
aggataccta
agattcttta
gttattaaca
tttectegett
ttcgagattc
gaagaggcgc
gcagaatggg
tcaattgtga
gtcgaaggat
ctcatagagg
attggggaat
tttgtggtcc
ggctttgggg

attggcgggg

gcggaattaa
tcaaggatga
ttcgetggte
agcgtgttga
tccatcatta
tatggaagca
tcaatgagcc
taaaggttat
gagggatctc
ctatccacta
cagaaaagtg
aattcaactt
ttggggctta
gagagatgga
tgtatgatac

atagtatcga

tattggcaat
gttctttgat
tacacacgca
cgaagtcatc
tgaagagctc
aatagctgat
tcatggaaat
tagaagcatc
tgctcttgag
ctacaatcca
gcttggaaga
tatcgaagag
cagaaaagct
gaagcgtcgt
actaagaaag

ataa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

954

of endoglucanse El1 from Acidothermus
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<400> 11
gcaggtggcyg

gttcgcatag
ctttggagtc
attcgactgc
ttctatcaaa
gtagcctacg
tctggacaat
ttgcaagcac
aacgaaccac
gctgctgaaa
gagggagttc
ggacaatacc
gcaacatccg
ggcatttgga
ggcgagtttg
caatatctta
tggaatcctg
actgtaaagg
tctgcttete
agtgcttcta
acacctaccg
ggagctagat
accgttgctg
tttgggggaa
tccgttaccg
ttcggcectttce
tcttaa

12
1491

DNA
Arti

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

<220>
<223>

gatattggca
ctgggattaa
gggactatag
catactctga
tgaaccaaga
ctggccaaat
ctgcactctg
tagcccagag
atgatcctge
gagctggaaa
agtcatacaa
ctgtagttct
tttatccgeca
acaagaactg
gaacaacttt
gaccgaccgce
attctggcga
acggatacct
caagttcaca
gaacaccaac
caacacctac
gcactgcttc
tcacgaattc
atcaaaccat
ctcggaacat

aagcctccta

ficial

cacttctggt
ctggttcggce
aagcatgctc
tgacattctg
tctgcaaggg
tgggcttaga
gtatacatcc
atacaaagga
ttgttgggga
cgctgtctta
tggcgattct
aaacgtaccc
aacctggttt
gggatatctg
acaaagcaca
acaatatggt
tacgggtgga
tgctccecata
accaagtccc
tcctactcca
acctactgcet
ttatcaagtc
tggaagtgtg
tacgaactct
gtcatacaat

taccggttca

agagaaatcc
ttcgagactt
gatcaaatca
aaacctggaa
ctgactagcet
ataatcctcg
tctgtctctg
aatccaaccg
tgtggtgatc
tcecgtgaatc
tactggtggg
aaccgattgg
tctgatccca
ttcaaccaaa
acggaccaga
gctgatagcet
atacttaagg
aagtctagca
tetgtttcac
acaccaactg
tcacctactc
aactctgatt
gcaacaaaga
tggaatgctg
aacgtcatcc

aatgctgcac

tagatgcaaa
gtaactacgt
aaagcctggg
ccatgccgaa
tgcaagtgat
atagacatcg
aagctacctg
tagtcggcett
catcaattga
ccaatcttct
gagggaatct
tgtattctgce
catttccgaa
acattgctcc
cctggcttaa
ttcaatggac
atgactggca
tctttgatcc
caagtccatc
catctccaac
catcacctac
ggggaaacgyg
cttggactgt
ccgtaacaca
aacctgggca

ctactgttgc

optimised coding sequence of exoglucanase 1 (CBHI)

caatgtgcct
agtccacgga
atacaacacg
ctccatcaac
ggataagata
tcetgattgce
gatttccgat
tgacttgcat
ctggcgttta
catcttcgta
acaaggcgct
ccatgactat
caatatgcct
cgtatggett
gacattagtg
gttctggagt
aaccgttgac
cgttggtgca
accatcacct
tcctacattg
tgccgettet
ctttactgtg
ttcttggacg
aaatgggcaa
aaacacaacg

ttgcgctgcea

from

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

1566

Trichoderma reesei (P62694.1) mature part without signal peptide

<400> 12
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caatctgctt
tctggtggaa
acacacgcta
tgcecctgata
acttacggtg
caaaagaacg
acgctgcttg
aacggagcac
aacactgctg
aagttcatca
actggcattg
atctccgaag
gatggatgtg
tgcgattgga
acccttgata
aaccgatatt
tactctggga
agttccttta
gttctcgtca
tatcccacca
tctggtgttce
ataaagttcg
aatagaggaa
actcaatctc
agtggaacca
<210>
<211>

<212>
<213>

13
1524
DNA

<220>
<223>

gcactctgca
cgtgtaccca
ccaatagctc
acgaaacctg
tcacaactag
ttggagcacg
ggaatgagtt
tttactttgt
gtgctaagta
acggacaagc
gtggccacgg
cacttacccc
gtggcactta
acccctatag
ccactaagaa
acgtacagaa
atgagttgaa
gcgataaggg
tgagtctatg
atgagactag
ctgcccaagt
gaccgattgg
caactacaac
attatggcca

catgccaagt

Artificial

atccgaaacg
gcaaaccggt
tacgaactgce
tgcaaagaat
cggcaattct
gctttacctt
ttcctttgat
gtctatggac
cggaaccggt
aaacgtcgag
atcatgttgt
acatccgtgt
ctctgacaat
gcttggaaac
actcaccgtg
tggcgttacg
tgatgactac
aggcctaacc
ggatgactac
ttcaactcct
agaatctcaa
ctcaactgga
tagaaggcct
atgcggtggce

tctcaacccecce

catccacctt
tctgtagtga
tatgatggga
tgctgtcttg
ctttccatcg
atggcttccg
gtggacgttt
gctgatggag
tactgcgatt
ggctgggaac
tctgagatgg
acaactgttg
cgctatggtg
acgtctttct
gtaacgcaat
tttcaacaac
tgtactgctg
cagtttaaga
tatgctaaca
ggagctgttce
agtcccaacg
aatccatctg
gctactacca
attggctatt

tattactccce

optimised coding sequence of exoglucanase 1

tgacttggca
ttgacgcaaa
atacctggtc
atggtgctge
gcttcgtcac
acacgaccta
ctcaactccc
gcgtttetaa
cacaatgccc
cttcttccaa
acatttggga
gccaagaaat
gaacctgtga
atggacctgg
tcgagactag
ccaatgccga
aagaggctga
aagcaacgtc
tgctgtggcet
gtggatcctg
caaaggtgac
ggggaaatcc
ctggttcatc
ctggtcctac

aatgcctcta

(CBHI)

aaagtgttcc
ttggagatgg
tagcacacta
ctatgcttca
acaaagtgcc
tcaagaattc
atgcggactt
gtatccgact
tagagatctg
taacgcaaac
agcaaactca
ctgtgagggt
tccagatgga
ctctagcettt
cggagccata
gttgggctca
attcggtgga
tggtgggatg
cgattccaca
ttcaactagc
cttttccaac
acctggtgge
tcctggtcca
tgtgtgtgct

a

grisea (D63515) mature part without signal peptide

<400> 13

cagcaggctt gttcactcac cacagaacgg catccaagcc tatcatggaa gaaatgtact

gctggeggte agtgtcaaac tgttcaggec tcgatcacct tagatagcaa ttggeggtgg

acacatcaag ttagtggctc aacgaattgt tatacgggaa ataagtggga cacctctatt
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60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1491

from Humicola

60

120

180



tgtaccgatg
acttatggga
tattctacga
ttcgagettt
cttaacggcg
gggaacaaag
attaagttca
aacgctggag
aatatggcaa
ggcgatagtt
ggctgcgatt
gtcgacacca
ctgggggaga
acgatacctg
gcatttggeg
ctagccggtce
tggcttgact
tgcccaacta
gttttctcca
ggaaatggag
cctgccacta
ggaattggat
gattggtact
<210>
<211>

<212>
<213>

14

DNA

<220>
<223>

1677

ctaaatcatg
ttaccaccaa
acgtaggctc
tggggaacga
ctctctattt
ccggagctaa
taaatgggga
ctggtcgata
ctgcgtttac
gcggagggac
tcaactccta
cgaaaaagat
taaagcgttt
gagtagaagg
acatcgacga
caatggtact
caacctttcc
catctggagt
acattcgatt
gcaataatgg
ccacaactgc
tcactggacc

cccagtgett

Artificial

cgctcaaaat
cggagatagt
gaggacgtat
gtttacgttc
tgtgagcatg
gtatggtact
agcgaacatc
cgggacctgt
tcctcacceg
ttactctaat
cagacagggyg
tacggtggtc
ctatgtgcaa
gaactcaatt
cttcaatcgce
tgtcatgtca
ggttgacgca
tcctgecgaa
cggcccgata
agggaatcca
tagcgceggt
tacccagtgce

ataa

tgctgcgttg
ctctctetga
ctgatggatg
gacgtggacg
gacgcagatg
gggtattgcg
gaaggctgga
tgttctgaga
tgtaccatta
gagaggtatg
aataagacgt
actcagttct
gatgggaaga
actcaagatt
aagggaggta
atctgggatg
gccggaaaac
gtggaagcag
ggttctaccg
cccecaccta
ccaaaagctg

gaagagccct

acggtgctga
agttcgtcac
gagaggacaa
ttagtaacat
ggggattgag
acgcgcaatg
ctggatcaac
tggatatttg
taggtcagtc
ctggcgtttg
tctacggaaa
tgaaagacgc
ttatcccgaa
ggtgcgatcg
tgaagcagat
accacgcttc
ctggagccga
aggcacccaa
tcgecggett
ctacaacgac
ggcgttggca

acacctgtac

ctacacctcc
caagggtcag
ataccaaaca
cggttgtggce
cagatatcca
cccgagggac
gaacgatccg
ggaagcgaac
ccgetgtgaa
tgaccctgat
ggggatgact
aaatggcgat
ttctgagagc
gcaaaaagtg
ggggaaagct
taacatgctt
acgaggcgct
ttcgaacgta
acctggagcet
gagttctgca
acaatgcggg

aaaactgaat

fusca ( AAR62211.1) mature part without signal peptide

<400> 14
gcaggctgtt

accatcacga
aaccagcaag
gtttctaatg

aatgggagct

ctgttgatta
atcttggttc
ttaccaacct
ctccttacaa

attctggaag

caccgtgaat
tgccataaac
gtggaatggc
cgcatctatc

caacgacata

tcttggggaa
ggatggacat
acgtataccc
cctgcaaatg

cctagctcett

page 30

ctggattcac
tagagtggga
agtctgggcea
gcactgtcga

ttaagctgaa

ggctaacgtt
cttcectgge
acacgtttct
attcggcecttt

cggtgtaaca

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

1524

optimised coding sequence of exocellulase E3 from Thermobifida

60

120

180

240

300



tgtgacggga
cctactgatc
gtggacaatc
gcagctgaac
atcggtgcecca
ctcgaggaag
aatctacctg
ctggatagat
gactatgaga
actaatgtcg
tacgtcaatg
tacatcgatg
gacatcttct
atctctaaca
gtgaatgggc
ttgagtttcg
ggcatgctca
agctcatcta
cctggaaact
gctecetggtyg
gaggaaatcc
ggcaacgcta

cactggtttt

gcgacgatcc
ctgatgaacc
ccttcgaggg
ctggtggatc
tagagggaaa
ccgtaagaca
gtcgcgactg
acaagtccga
acctaggaat
gaggcaacgg
gagttggcta
ccgctcacca
acgaagctgc

cggcaaacta

aactgataag

tccaagactt
tagacacttc
cggaccttaa
ggtgcaacca
ttgacgcata
ctaatgatga
gaaacggcaa

ctgceccaatt

agatcctgaa
tggtggacca
tgccaaactt
tgctgtagcecc
cgattctcct
aagtggtggc
tgctgcactt
gtacattgat
cgtcgecatce
agggactgag
tgcccttaga
tggctggata
aaatgcctct
tagcgctact
gcaatctaag
gaggcaagct
tagaaacgga
cacatacgtt
agctggtgcet
cgtttgggtt
ggggaagggc
caatccatct

tcgggagctt

ccttetecat
accaatcctc
tacgtaaacc
aatgaatcta
acaactgggt
gatcccctta
gcttctaatg
cccattgctg
attgagatag
ctatgtgcat
aagttgggtg
ggctgggatt
ggtagcaccg
gttgaaccgt
tgggtcgact
ctcatagcca
tggggaggcc
gacgagtcac
ggcttgggtg
aagcctccgg
ttcgatagaa
ggtgctctac

ctagctaatg
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caccttctcc
caacaaaccc
ctgtatggag
ctgctgtttg
ctatgggtct
ccatccaagt
gagaattggg
acatcatgtg
actccctceccce
acatgaagca
agattcctaa
ctaactttgg
ttgactatgt
atctagacgt
ggaaccaata
aagggtttcg
ctaatcgtce
gaattgatag
aaagacctac
gagaatctga
tgtgcgatcc
ctaatgctcc

cttaccctcece

atctcccagce
tggcgagaaa
tgctaaagct
gctggataga
tagagatcat
tgtgatctac
acctgatgaa
ggacttcgcect
taatctagtc
aaacggaggc
cgtctacaac
accctcecgtg
gcatggattc
aaacggcacc
cgttgatgag
ttctgatatc
aactggacct
acgcatacac
cgtgaaccca
tggagcttcece
tacttaccaa
catatctggg

cctctaa

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1677



