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1

28

DNA
Artificial

Primer

1

ccatttgagg gcgctcgaat tcgtggec

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

<220>
<223>

<400>

2

30

DNA
Artificial

Primer

2

gatgaagcca gtcgacccag ccaccaagat

<210> 3

<211> 7231

<212> DNA

<213> artificial

<220>

<223> Plasmid

<220>

<221> misc_feature

<222> (2321)..(2321)

<223> n is a, ¢, g, or t

<400> 3

cgataagcta gcttcacget gccgcaagca
gaacacgtag aaagccagtc cgcagaaacqg
ggctatctgg acaagggaaa acgcaagcgce
tacatggcga tagctagact gggcggtttt

tggggegece

tctggtaagg ttgggaagec

ctcagggcge
gtgctgaccc
aaagagaaag
atggacagca

ctgcaaagta

aagggctgct
cggatgaatg
caggtagctt
agcgaaccgg

aactggatgg

aaaggaagcg
tcagctactg
gcagtggget
aattgccage

ctttettgee

28

30

60

120

180

240

300



gccaaggatc
tcgecatgatt
attcggctat
gtcagcgcag
actccaagac
tgtgctcgac
gcaggatctc
aatgcggegyg
tcgcatcgag
cgaagagcat
cgacggcgag
aaatggccge
ggacatagcg
cttcctegtg
tcttgacgag
ccatcacata
gaattgtgat
aatgaaaaga
tgattttcta
agaatgaggt
aatgtgtaaa
ttattgtgcg
acacagtaca
acagtattaa
gaaacgaacc
atgctgcaaa
tccacaatta
caaaacgctg
ggagatccta

acttctattg

tgatggcgca
gaacaagatg
gactgggcac
gggcgcecgy
gaggcagcge
gttgtcactg
ctgtcatctc
ctgcatacge
cgagcacgta
caggggctcg
gatctcgtcg
ttttctggat
ttggctaccc
ctttacggta
ttcottetgag
tacctgecegt
taaaaaggca
aacagataga
tcaaacaaaa
cgaaaagtaa
gggcaaagtg
taactaactt
taaaaaagga
cctttactac
aaaagccata
tccctgaaca
aaaatatctc
acggcactgt
aaaatgcgga

acagctggaa

ggggatcaag
gattgcacgc
aacagacaat
ttetttttgt
ggctatcgtg
aagcgggaag
accttgctec
ttgatccgge
ctcggatgga
cgccagcecga
tgacccatgg
tcatcgactg
gtgatattgc
tcgecgetec
cgggactctg
tcactattat
actttatgcc
ttttttagtt
gaggaaaata
atcgegeggg
tatactttgg
gccatcttcea
gacatgaacg
cgcactgctg
taaggaaaca
gcaaaaaaat
ttctgcaaaa
cgcaaactat
tgacacatcg

aaacgctggc

atctgatcaa
aggttctcceg
cggctgetet
caagaccgac
gctggccacg
ggactggctg
tgccgagaaa
tacctgccca
agccggtett
actgttcgec
cgatgcctge
tggccggetyg
tgaagagctt
cgattcgcag
gggttcgcta
ttagtgaaat
catgcaacag
ctttaggccec
gaccagttge
tttgttactg
cgtcacccct
aacaggaggyg
atgaacatca
gcaggaggcg
tacggcattt
gaaaaatatc
ggcctggacg
cacggctacc
atttacatgt

cgcgtcttta

gagacaggat
gcegettggyg
gatgccgeceg
ctgtcecggtyg
acgggcgttc
ctattgggceg
gtatccatca
ttcgaccacc
gtcgatcagg
aggctcaagg
ttgccgaata
ggtgtggcgg
ggcggcgaat
cgcatcgect
gaggatcgat
gagatattat
aaactataaa
gtagtctgca
aatccaaacg
ataaagcagg
tacatatttt
ctggaagaag
aaaagtttgc
caactcaagc
cccatattac
aagtttctga
tttgggacag
acatcgtctt
tctatcaaaa

aagacagcga

gaggatcgtt
tggagaggct
tgttccgget
ccctgaatga
cttgcgcage
aagtgccggyg
tggctgatgce
aagcgaaaca
atgatctgga
cgcggatgec
tcatggtgga
accgctatca
gggctgaccyg
tctatcgect
cctttttaac
gatattttct
aaatacagag
aatcctttta
agagtctaat
caagacctaa
aggteottttt
cagaccgcta
aaaacaagca
gtttgcgaaa
acgccatgat
atttgatteg
ctggccatta
tgcattagec
agtcggcgaa

caaattcgat

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



gcaaatgatt
tctgacggaa
acactgacaa
gtagaggatt
gttcatcgat
cgtagaagat
ctaccaaggc
ccgtcaagaa
cggcgetcete
gctgattgca
cggcaaatgg
gtctaacgat
gctgaacaaa
ttactcacac
gacaaacaga
catcaaaggc
agttaacaaa
agcgacgccc
gggcttcgga
tgattttgta
ccgectttte
tgceccttect
cggtagecgyg
ggacagtgaa
gacgccgttg
gtgcgaaaaa
cagcggaaaa
aatgcaggaa
aatctcgata
gaacctctta

gtatcaacag

ctatcctaaa
aaatccgttt
ctgcacaagt
ataaatcaat
gaaggcaact
aaaggccaca
gaagaatctt
agtcaaaaac
ggtatgattg
tctaacacag
tacctgttca
atttacatgc
actggccttg
ttcgctgtac
ggattctacg
aagaaaacat
taaaaacgca
aacctgccat
atcgttttece
gccectggeeg
ctcaatcgcet
ggttggettyg
ccagcctege
gaaggaacac
gatacaccaa
ggatggatat
gcgcetgette
attactgaac
actcaaaaaa
cgtgccgatc

ggacaccagg

agaccaaaca
attctacact
taacgtatca
ctttgacggt
acagctcagg
aatacttagt
tatttaacaa
ttctgcaaag
agctaaacga
taacagatga
ctgactcceg
ttggttatgt
tgttaaaaat
ctcaagcgaa
cagacaaaca
ctgttgtcaa
aaagaaaatg
cacgagattt
gggacgccct
acggccagca
cttegttegt
gtttcatcag
agagcaggat
ccgetegegyg
ggaaagtcta
accgaaaaaa
cctgetgttt
tgaggggaca
tacgcceggt
aacgtctcat

atttatttat

caagaatggt
gatttctccg
gcatcagaca
gacggaaaaa
cgacaaccat
atttgaagca
agcatactat
cgataaaaaa
tgattacaca
aattgaacgc
cggatcaaaa
ttctaattcet
ggatcttgat
aggaaacaat
atcaacgttt
agacagcatc
ccgatgggta
cgattccacc
cgcggacgtyg
ggtaggccga
ctggaaggca
ccatccgett
tcecegttgag
gtgggcctac
cacgaaccct
tcgctataat
tgtggaatat
ggcgagagac
agtgatctta
tttcgccaaa

tctgegaagt

caggttcage
gtaaacatta
gctctttgaa
ncgtatcaaa
acgctgagag
aacactggaa
ggcaaaagca
cgcacggctg
ctgaaaaaag
gcgaacgtcet
atgacgattg
ttaactggcc
cctaacgatg
gtcgtgatta
gcgccgaget
cttgaacaag
ccgagcgaaa
gccgecttet
ctcatagtcc
caggctcatg
gtacaccttg
gcccteatcet
caccgccagg
ttcacctatc
ttggcaaaat
gaccccgaag
ctaccgactg
gatgccaaag
tttcattatg
agttggccca

gatctteccgt

cacatttaca
cggcaaacaa
catcaacggt
atgtacagca
atcctcacta
ctgaagatgg
catcattctt
agttagcaaa
tgatgaaacc
ttaaaatgaa
acggcattac
catacaagcc
taacctttac
caagctatat
tcctgctgaa
gacaattaac
tgaccgacca
atgaaaggtt
acgacgcccg
ccggcecgecg
ataggtgggce
gttacgccgg
tgcgaataag
ctgcceceget
cctgtatatce
cagggttatg
gaaacaggca
agctcctgaa
gtgaaagttg
gggcttecceg

cacaggtatt

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



tattcggcge
tttttgaggt
aaaatacgcc
gatcaacgtc
caggatttat
cgtcgggtga
gtggcttctg
tcttcgecca
tcecttaacg
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgecag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgcgge
ctgcgttatc
ctcgecgeag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca
tatataacca
gacttcatge
caaacaattt

atttaccagc

aaagtgcgtc
gctccagtgg
cggtagtgat
tcattttege
ttattctgeg
tgctgccaac
tttctatcag
ccccaaaagg
tgagttttcg
tcettttttt
ggtttgtttyg
agcgcagata
ctctgtagea
tggcgataag
gcggtcggge
cgaactgaga
ggcggacagg

agggggaaac

tcgatttttg
ctttttacgg
ccctgattet
ccgaacgacc
accgcctcte
ctggaaagcg
ccaggcttta
atttcacaca
gtcagtcaac
agttaccgceg
taattctttg

ctaaatgccec

gggtgatgct
cttetgttte
cttatttcat
caaaagttgg
aagtgatctt
ttactgattt
ggctggatga
atctaggtga
ttccactgag
ctgcgcgtaa
ccggatcaag
ccaaatactg
ccgectacat
tocgtgtetta
tgaacggggg
tacctacagc
tatccggtaa
gcctggtatce
tgatgctcgt
ttcctggect
gtggataacc
gagcgcagceg
cccgegegtt
ggcagtgagc
cactttatge
ggaaacagct
tggtctcatt
cgttttggeg
tggtcatatc

gcagtgagtt

gccaacttac
tatcagctcc
tatggtgaaa
cccagggett
ccgtcacagg
agtgtatgat
tcctcecageg
agatcotttt
cgtcagaccc
totgetgett
agctaccaac
tccttcotagt
acctcgetet
ccgggttgga
gttcgtgcac
gtgagcattg
gcggcagggt
tttatagtcc
¢taggggggcyg
tttgctggec
gtattaccgc
agtcagtgag
ggccgattca
gcaacgcaat
ttccoggeteg
atgaccatga
cgctggtegy
atacaaaatt
tgtgcgacac

aagtctcaaa

tgatttagtg
tgaaaatctc
gttggaacct
cccggtatca
tatttattcg
ggtgtttttg
cggggatctc
tgataatctc
cgtagaaaag
gcaaacaaaa
totttttecg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccage
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcagc
taatgtgagt
tatgttgtgt
ttacgaattc
atgaatttaa
gataaaccta
tgccataatt

gcaagaagtt

tatgatggtg
gataactcaa
cttacgtgec
acagggacac
gcgcaaagtg
aggtgctcca
atgctggagt
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcceg
gagcgcacga
cgccacctet
aaaaacgcca
atgttcttte
gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc
ggaattgtga
gtggccaggt
ttaaagaaga
aagaaatttt
gaacgtgagc

gctctttagg

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



gcatccgtag
tttttaaaag
tgtacatggt
aaaatcgtgc
gtctctaact
gcagtggcag
ggatccctgg
atcaaggcta
gtagcaacct
gattccagcg
aaggaagttc
cacaccgacg
aacgagctca
gaaggcgcga
cgcttecggac
cagcagaacg
atcatgaaga
gattacgttg
cagggcgtca
ggatttttga
tgcgcaatga
tgattgaacg
tcgttttaca
cacatccccec
aacagttgcg
<210> 4

<211> 2014
<212> DNA
<213> Arti

<220>
<223>

<400> 4

tttaaaacta
tttcaggatc
gccctcaatg
gcgcatgcag
attacgacat
aggttttgga
tccgecaccga
agggcgagag
acgcgattga
gttgggttca
gtcgcgcacg
gttccatctg
acggcgagaa
acatgccttce
caggcaaggc
cttcgcgega
acatcttcaa
tcggegectaa
tctaagaccc
tttctteocag
tgatcaccgt
cgcettggtyg
acgtcgtgac
tttcgceccage

cagcctgaat

ficial

ttaaccgtta
agatttttca
ggaaccacca
ccgagatggyg
gcttctgaag
atctttgaag
ggcaactggc
catcagcggc
aaaggctcag
tacccctaac
cgtatccgtg
ggatctcaag
cgctaagact
cacccctgag
agctaacgct
ttcctggage
gacctgtgca
cattgctgge
ctgcgcttta
gtcaattatc
ggtgtcttta
gctgggtcega
tgggaaaacc

tggcgtaata

ggcgaatggce

ggtatgacaa
caggcatttt
acatcactaa
aacgaggaaa
cgcaatgctg
atcgtcctgg
tacggctgeg
cagaagatca
gaactcggceg
ggcgttgacg
tacgccgacg
tgcgatatcg
cttgcagaca
gctgttgagg
ggtggcgttyg
ttcgagtaca
gagaccgcag
ttcaagaagg
cttaaacccc
cgatccacat
agcgtggcca
cctgcaggea
ctggcgttac
gcgaagaggc

g

gccggttgat
gctccagcaa
atggcccagg
tcatgacagt
gcgagcectga
aaaaggacct
tttacttegt
tcgtttecgg
caaccgttat
tggctaagcet
aagttgaagg
ctcttecttg
acggctgceg
tcttcegtga
caacctccge
ccgacgagceg
cagagtatgg
tagctgacgc
tgatccgegt
gggttaatge
gagtctggga
tgcaagcttg
ccaacttaat

ccgcaccgat

GDH-gene with artificial EcoRI and Sall ends

gtgaacgcag
acgcctagga
tacacacttt
tgatgagcag
atttcaccag
gacctggggt
gagtgaaatg
ttccggeaac
tggtttctece
ccgcgaaatc
cgcaacctac
tgcaactcag
tttegttget
gcgcgacatc
tctggagatg
cctccaggtyg
acacgagaac
gatgctggca
taaggatcag
agctgtgcgg
aagatccgcet
gcactggccg
cgcettgeag

cgcectteec

gaattcgtgg ccaggttata taaccagtca gtcaactggt ctcattcget ggtceggatga

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7231

60



atttaattaa
aacctaaaga
ataattgaac
gaagttgctc
gttgatgtga
cagcaaacgc
cccaggtaca
gacagttgat
gcctgaattt
ggaccctcat
catcttccgt
cgtgcagttce
aaacctgggc
cctgecaatc
ggaaatcatg
ccgecgacgtt
ccactaccgt
ctggggtgga
tgaaatgatc
cggcaacgta
tttcteocgat
cgaaatcaag
aacctaccac
aactcagaac
cgttgctgaa
cgacatccge
ggagatgcag
ccaggtgatc
cgagaacgat

gctggcacag

agaagagact
aattttcaaa
gtgagcattt
tttagggcat
acgcagtttt
ctaggatgta
cactttaaaa
gagcaggtct
caccaggcag
tacgctgatt
gtgccttggg
aactctgcac
attgtgaagt
ggtggtggca
cgtttctgec
cctgcaggtyg
cgcatggcta
tcectggtec
aaggctaagg
gcaacctacg
tccageggtt
gaagttcgtc
accgacggtt
gagctcaacg
ggcgcgaaca
ttcggaccag
cagaacgctt
atgaagaaca
tacgttgtcg

ggcgtcatct

tcatgcagtt
caattttaat
accagcctaa
ccgtagttta
taaaagtttc
catggtgccc
tcgtgegege
ctaactatta
tggcagaggt
acggtctcat
ttgatgacca
ttggaccata
tcectgggett
agggtggatc
agtccttcat
acatcggagt
accagcacga
gcaccgaggc
gcgagagcat
cgattgaaaa
gggttcatac
gcgcacgcegt
ccatctggga
gcgagaacgc
tgccttecac
gcaaggcagc
cgcgegatte
tcttcaagac
gcgctaacat

aagacccctyg

accgcgegtt
totttgtggt
atgcccgcag
aaactattaa
aggatcagat
tcaatgggaa
atgcagccga
cgacatgctt
tttggaatct
ccagcgectg
gggccaggtce
caagggcgge
tgagcagatc
cgacttcgac
gaccgagcta
tggtggccge
gtccggegtt
aactggctac
cagcggccag
ggctcaggaa
ccctaacgge
atccgtgtac
tctcaagtgce
taagactctt
ccctgagget
taacgctggt
ctggagcttce
ctgtgcagag
tgctggcettc

cgctttactt

ttggcgatac
catatctgtg
tgagttaagt
ccgttaggta
ttttcacagg
ccaccaacat
gatgggaacg
ctgaagcgca
ttgaagatcg
tgcgagcctg
cacgtcaacc
ctgcgettec
tttaaaaact
cctaagggcea
caccgccaca
gagatcggtt
ttgaccggta
ggctgcegttt
aagatcatcg
ctcggcgcaa
gttgacgtgg
gccgacgaag
gatatcgctc
gcagacaacg
gttgaggtct
ggcgttgcaa
gagtacaccg
accgcagcag
aagaaggtag

aaacccctga

aaaattgata
cgacactgcc
ctcaaagcaa
tgacaagccg
cattttgcte
cactaaatgg
aggaaatcat
atgctggcga
tcctggaaaa
agcgtcagcet
gtggtttccg
acccatctgt
ccctaaccgg
agtccgatct
tcggtgagta
acctgtttgg
agggcctgac
acttcgtgag
tttccggtte
ccgttattgg
ctaagctccg
ttgaaggcgce
ttcecttgtge
gctgecegttt
tcecgtgageg
ccteegetet
acgagcgcct
agtatggaca
ctgacgcgat

tccgegttaa

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



ggatcaggga tttttgattt cttccaggtc aattatccga tccacatggg ttaatgcage 1920
tgtgcggtge gcaatgatga tcaccgtggt gtctttaage gtggccagag tctgggaaag 1980

atccgcecttga ttgagcgcecat cttggtgggt cgac 2014



