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Molecule Features:

Features Start End
Ampicillin Resistance Gene 137 997
ColEI Replication Origin 1012 1930
HSV-TK Promoter 2167 2416
Hygromycin Resistance Gene 2430 3467
TK Polyadenylation Signal 3445 3957
Luciferase Gene 4851 6503
4 x GAS Enhancer Element 4688 4784
Vector Map
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GACGTCAGGT
AATACATTCA
TTGAAAAAGG
GGCATTTTGC
AGATCAGTTG
TGAGAGTTTT
TGGCGCGGTA
TTCTCAGAAT
GACAGTAAGA
ACTTCTGACA
TCATGTAACT
GCGTGACACC
ACTACTTACT
AGGACCACTT
CGGTGAGCGT
TATCGTAGTT
CGCTGAGATA
TATACTTTAG
TTTTGATAAT
CCCCGTAGAA
CTTGCAAACA
AACTCTTTTT
AGTGTAGCCG
TCTGCTAATC
GGACTCAAGA
CACACAGCCC
TTGAGAAAGC
GGTCGGAACA
TCCTGTCGGG
GCGGAGCTAT
CTTTTGCTCA
CTTTGAGTGC
AAGCGGAAGA
GCATACGAAC
CTGCTGGAGA
GTTCTCCGCA
CGCCGGGCTG
AAATATATTT
TGGCGAATTC
TTAAGGTGAC
TCAACAGCGT
TCGAGAAGTT
GCGAAGAATC
ATAGCTGCGC
CGCTCCCGAT
TCTCCCGCCG
TTCTGCAGCC
GCGGGTTCGG
TATGCGCGAT
GTGCGTCCGT
TCCGGCACCT
TAACAGCGGT
ACATCTTCTT
GGAGGCATCC

Nucleotide Sequence of pHTS-GAS

GGCACTTTTC
AATATGTATC
AAGAGTATGA
CTTCCTGTTT
GGTGCACGAG
CGCCCCGAAG
TTATCCCGTA
GACTTGGTTG
GAATTATGCA
ACGATCGGAG
CGCCTTGATC
ACGATGCCTG
CTAGCTTCCC
CTGCGCTCGG
GGGTCTCGCG
ATCTACACGA
GGTGCCTCAC
ATTGATTTAA
CTCATGACCA
AAGATCAAAG
AAAAAACCAC
CCGAAGGTAA
TAGTTAGGCC
CTGTTACCAG
CGATAGTTAC
AGCTTGGAGC
GCCACGCTTC
GGAGAGCGCA
TTTCGCCACC
GGAAAAACGC
CATGTTCTTT
TGATACCGCT
GCGCCTGATG
GCCAGCAAGA
TGGCGGACGC
AGAATTGATT
CTTCATCCCC
GCATGTCTTT
GAACACGCAG
GCGTGTGGCC
GCCGCAAGAT
TCTGATCGAA
TCGTGCTTTC
CGATGGTTTC
TCCGGAAGTG
TGCACAGGGT
GGTCGCGGAG
CCCATTCGGA
TGCTGATCCC
CGCGCAGGCT
CGTGCACGCG
CATTGACTGG
CTGGAGGCCG
GGAGCTTGCA

GGGGAAATGT
CGCTCATGAG
GTATTCAACA
TTGCTCACCC
TGGGTTACAT
AACGTTTTCC
TTGACGCCGG
AGTACTCACC
GTGCTGCCAT
GACCGAAGGA
GTTGGGAACC
TAGCAATGGC
GGCAACAATT
CCCTTCCGGC
GTATCATTGC
CGGGGAGTCA
TGATTAAGCA
AACTTCATTT
AAATCCCTTA
GATCTTCTTG
CGCTACCAGC
CTGGCTTCAG
ACCACTTCAA
TGGCTGCTGC
CGGATAAGGC
GAACGACCTA
CCGAAGGGAG
CGAGGGAGCT
TCTGACTTGA
CAGCAACGCG
CCTGCGTTAT
CGCCGCAGCC
CGGTATTTTC
CGTAGCCCAG
GATGGATATG
GGCTCCAATT
GTGGCCCGTT
AGTTCTATGA
ATGCAGTCGG
TCGAACACCG
CAGCTTGATA
AAGTTCGACA
AGCTTCGATG
TACAAAGATC
CTTGACATTG
GTCACGTTGC
GCCATGGATG
CCGCAAGGAA
CATGTGTATC
CTCGATGAGC
GATTTCGGCT
AGCGAGGCGA
TGGTTGGCTT
GGATCGCCGC

GCGCGGAACC
ACAATAACCC
TTTCCGTGTC
AGAAACGCTG
CGAACTGGAT
AATGATGAGC
GCAAGAGCAA
AGTCACAGAA
AACCATGAGT
GCTAACCGCT
GGAGCTGAAT
AACAACGTTG
AATAGACTGG
TGGCTGGTTT
AGCACTGGGG
GGCAACTATG
TTGGTAACTG
TTAATTTAAA
ACGTGAGTTT
AGATCCTTTT
GGTGGTTTGT
CAGAGCGCAG
GAACTCTGTA
CAGTGGCGAT
GCAGCGGTCG
CACCGAACTG
AAAGGCGGAC
TCCAGGGGGA
GCGTCGATTT
CCTTTTTACG
CCCTGATTCT
GAACGACCGA
TCCTTACGCA
CGCGTCGGCC
TTCTGCCAAG
CTTGGAGTGG
GCTCGCGTTT
TGACACAAAC
GGCGGCGCGG
AGCGACCCTG
TGAAAAAGCC
GCGTCTCCGA
TAGGAGGGCG
GTTATGTTTA
GGGAATTCAG
AAGACCTGCC
CGATCGCTGC
TCGGTCAATA
ACTGGCAAAC
TGATGCTTTG
CCAACAATGT
TGTTCGGGGA
GTATGGAGCA
GGCTCCGGGC

CCTATTTGTT
TGATAAATGC
GCCCTTATTC
GTGAAAGTAA
CTCAACAGCG
ACTTTTAAAG
CTCGGTCGCC
AAGCATCTTA
GATAACACTG
TTTTTGCACA
GAAGCCATAC
CGCAAACTAT
ATGGAGGCGG
ATTGCTGATA
CCAGATGGTA
GATGAACGAA
TCAGACCAAG
AGGATCTAGG
TCGTTCCACT
TTTCTGCGCG
TTGCCGGATC
ATACCAAATA
GCACCGCCTA
AAGTCGTGTC
GGCTGAACGG
AGATACCTAC
AGGTATCCGG
AACGCCTGGT
TTGTGATGCT
GTTCCTGGCC
GTGGATAACC
GCGCAAGTCA
TCTGTGCGGT
CCGAGATGCG
GGTTGGTTTG
TGAATCCGTT
GCTGGCGGTG
CCCGCCCAGC
TCCCAGGTCC
CAGCGACCCG
TGAACTCACC
CCTGATGCAG
TGGATATGTC
TCGGCACTTT
CGAGAGCCTG
TGAAACCGAA
GGCCGATCTT
CACTACATGG
TGTGATGGAC
GGCCGAGGAC
CCTGACGGAC
TTCCCAATAC
GCAGACGCGC
GTATATGCTC
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TATTTTTCTA
TTCAATAATA
CCTTTTTTGC
AAGATGCTGA
GTAAGATCCT
TTCTGCTATG
GCATACACTA
CGGATGGCAT
CGGCCAACTT
ACATGGGGGA
CAAACGACGA
TAACTGGCGA
ATAAAGTTGC
AATCTGGAGC
AGCCCTCCCG
ATAGACAGAT
TTTACTCATA
TGAAGATCCT
GAGCGTCAGA
TAATCTGCTG
AAGAGCTACC
CTGTCCTTCT
CATACCTCGC
TTACCGGGTT
GGGGTTCGTG
AGCGTGAGCA
TAAGCGGCAG
ATCTTTATAG
CGTCAGGGGG
TTTTGCTGGC
GTATTACCGC
GTGAGCGAGG
ATTTCACACC
CCGCGTGCGG
CGCATTCACA
AGCGAGGTGC
TCCCCGGAAG
GTCTTGTCAT
ACTTCGCATA
CTTAACAGCG
GCGACGTCTG
CTCTCGGAGG
CTGCGGGTAA
GCATCGGCCG
ACCTATTGCA
CTGCCCGCTG
AGCCAGACGA
CGTGATTTCA
GACACCGTCA
TGCCCCGAAG
AATGGCCGCA
GAGGTCGCCA
TACTTCGAGC
CGCATTGGTC
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TTGACCAACT
GTCGATGCGA
GCAGAAGCGC
GACGCCCCAG
ACAATACCGG
TGTTGGGTCG
CCCACCGAGA
CCCAAGTTCG
GCCACGGGCC
GGGTTATTCT
CATGGTTTTT
GTCTGTGGCT
TGCCAAGCTT
TACAATCTGC
TGGGTCATGG
CTGCTCCCGG
AGGTTTTCAC
GGTTTTACTT
TGCAATTGTT
CACAAATTTC
TCAATGTATC
TAAAAAACCT
ACTTGTTTAT
ATAAAGCAAT
CATGTCTGGA
AGTTTCATAT
ATATAATGGA
CCAAAAACAT
AGCAACTGCA
ATGCACATAT
CAGAAGCTAT
ACTCTCTTCA
CCGCGAACGA
CCGTAGTGTT
CAATAATCCA
TGTACACGTT
AGTCCTTTGA
TACCTAAGGG
ATCCTATTTT
ATCACGGTTT
TAATGTATAG
GTGCGTTGCT
ACGATTTATC
GGGAAGCGGT
AGACTACATC
AAGTTGTTCC
TTAATCAGAG
ATCCGGAAGC
CTTACTGGGA
ACAAAGGATA
TCTTCGACGC
TTGTTGTTTT
GTCAAGTAAC
AAGGTCTTAC
AGGGCGGAAA
ATTGTAATAC
GACAAACTAC

CTATCAGAGC
CGCAATCGTC
GGCCGTCTGG
CACTCGTGGG
AAGGAACCCG
TTTGTTCATA
CCCCATTGGG
GGTGAAGGCC
CCGTGGGTTA
TTTGGGCGTT
GGATGGCCTG
GCCAAACACC
GGGCTGCAGG
TCTGATGCCG
CTGCGCCCCG
CATCCGCTTA
CGTCATCACC
GCTTTAAAAA
GTTAACTTGT
ACAAATAAAG
TTATCATGTC
CCCACACCTC
TGCAGCTTAT
TTTTCACTGC
TCCAAGCTAG
TACTCTAAAT
AGCTCGAATT
AAAGAAAGGC
TAAGGCTATG
CGAGGTGAAC
GAAACGATAT
ATTCTTTATG
CATTTATAAT
TGTTTCCAAA
GAAAATTATT
CGTCACATCT
TCGTGACAAA
TGTGGCCCTT
TGGCAATCAA
TGGAATGTTT
ATTTGAAGAA
AGTACCAACC
TAATTTACAC
TGCAAAACGC
AGCTATTCTG
ATTTTTTGAA
AGGCGAATTA
GACCAACGCC
CGAAGACGAA
TCAGGTGGCC
GGGCGTGGCA
GGAGCACGGA
AACCGCGAAA
CGGAAAACTC
GTCCAAATTG
TCTAGAGGAT
CTACAGAGAT

TTGGTTGACG
CGATCCGGAG
ACCGATGGCT
GATCGGGAGA
CGCTATGACG
AACGCGGGGT
GCCAATACGC
CAGGGCTCGC
GGGACGGGGT
GCGTGGGGTC
GGCATGGACC
CCCGACCcccC
TCGAGGAATT
CATAGTTAAG
ACACCCGCCA
CAGACAAGCT
GAAACGCGCG
ACCTCCCACA
TTATTGCAGC
CATTTTTCAC
TGGATCAGCC
CCCCTGAACC
AATGGTTACA
ATTCTATTGT
TTTCATATTA
CAGTTTCATA
CCAGCTNGGC
CCGGCGCCAT
AAGAGATACG
ATCACGTACG
GGGCTGAATA
CCGGTGTTGG
GAACGTGAAT
AAGGGGTTGC
ATCATGGATT
CATCTACCTC
ACAATTGCAC
CCGCATAGAA
ATCATTCCGG
ACTACACTCG
GAGCTGTTTT
CTATTTTCAT
GAAATTGCTT
TTCCATCTTC
ATTACACCCG
GCGAAGGTTG
TGTGTCAGAG
TTGATTGACA
CACTTCTTCA
CCCGCTGAAT
GGTCTTCCCG
AAGACGATGA
AAGTTGCGCG
GACGCAAGAA
TAAAATGTAA
CTTTGTGAAG
TTAAAGCTCT

GCAATTTCGA
CCGGGACTGT
GTGTAGAAGT
TGGGGGAGGC
GCAATAAAAA
TCGGTCCCAG
CCGCGTTTCT
AGCCAACGTC
CCCCCATGGG
AGGTCCACGA
GCATGTACTG
AAAAACCACC
CCTTTGCCTA
CCAGTATACA
ACACCCGCTG
GTGACCGTCT
AGGCAGGATC
CCTCCCCCTG
TTATAATGGT
TGCATTCTAG
ATATCACATT
TGAAACATAA
AATAAAGCAA
GGTTTGTCCA
CTCTAAATCA
TTACTCTAAA
ATTCCGGTAC
TCTATCCTCT
CCCTGGTTCC
CGGAATACTT
CAAATCACAG
GCGCGTTATT
TGCTCAACAG
AAAAAATTTT
CTAAAACGGA
CCGGTTTTAA
TGATAATGAA
CTGCCTGCGT
ATACTGCGAT
GATATTTGAT
TACGATCCCT
TCTTCGCCAA
CTGGGGGCGC
CAGGGATACG
AGGGGGATGA
TGGATCTGGA
GACCTATGAT
AGGATGGATG
TAGTTGACCG
TGGAATCGAT
ACGATGACGC
CGGAAAAAGA
GAGGAGTTGT
AAATCAGAGA
CTGTATTCAG
GAACCTTACT
AAGGTAAATA

TGATGCAGCT
CGGGCGTACA
ACTCGCCGAT
TAACTGAAAC
GACAGAATAA
GGCTGGCACT
TCCTTTTCCC
GGGGCGGCAA
GAATGGTTTA
CTGGACTGAG
GCGCGACACG
GCGCGGATTT
ATTTTATGGT
CTCCGCTATC
ACGCGCCCTG
CCGGGAGCTG
AGCCATATCA
AACCTGAAAC
TACAAATAAA
TTGTGGTTTG
TGTAGAGGTT
AATGAATGCA
TAGCATCACA
AACTCATCAA
GTTTCATATT
TCGCGGAGAC
TGTTGGTAAA
AGAGGATGGA
TGGAACAATT
CGAAATGTCC
AATCGTCGTA
TATCGGAGTT
TATGAACATT
GAACGTGCAA
TTACCAGGGA
TGAATACGAT
TTCCTCTGGA
CAGATTCTCG
TTTAAGTGTT
ATGTGGATTT
TCAGGATTAC
AAGCACTCTG
ACCTCTTTCG
ACAAGGATAT
TAAACCGGGC
TACCGGGAAA
TATGTCCGGT
GCTACATTCT
CTTGAAGTCT
ATTGTTACAA
CGGTGAACTT
GATCGTGGAT
GTTTGTGGAC
GATCCTCATA
CGATGACGAA
TCTGTGGTGT
TAAAATTTTT
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TGGGCGCAGG
CAAATCGCCC
AGTGGAAACC
ACGGAAGGAG
AACGCACGGG
CTGTCGATAC
CACCCCAACC
GCCCGCCATA
TGGTTCGTGG
CAGACAGACC
AACACCGGGC
CTGGCGCCAG
GCACTCTCAG
GCTACGTGAC
ACGGGCTTGT
CATGTGTCAG
CATTTGTAGA
ATAAAATGAA
GCAATAGCAT
TCCAAACTCA
TTACTTGCTT
ATTGTTGTTA
AATTTCACAA
TGTATCTTAT
ACTCTAAATC
TCTAGAGGGT
ATGGAAGACG
ACCGCTGGAG
GCTTTTACAG
GTTCGGTTGG
TGCAGTGAAA
GCAGTTGCGC
TCGCAGCCTA
AAAAAATTAC
TTTCAGTCGA
TTTGTACCAG
TCTACTGGGT
CATGCCAGAG
GTTCCATTCC
CGAGTCGTCT
AAAATTCAAA
ATTGACAAAT
AAAGAAGTCG
GGGCTCACTG
GCGGTCGGTA
ACGCTGGGCG
TATGTAAACA
GGAGACATAG
TTAATTAAAT
CACCCCAACA
CCCGCCGCCG
TACGTCGCCA
GAAGTACCGA
AAGGCCAAGA
ATTCTTAGCT
GACATAATTG
AAGTGTATAA
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TGTGTTAAAC
GAATGGGAGC
CCATCTAGTG
AGGTAGAGAC
AGTAATAGAA
ATACAAGAAA
TCATAACATA
TGCTCAAAAA
GATGTATAGT
TTGCTTTAAA
TTGTTGTTAA
ATTTCACAAA
ATGTATCTTA
TCCTCTACTT
TTAATTAGGT
AGGGGTAATT
AAACAGCCCA
CGTGATACGC

TACTGATTCT
AGTGGTGGAA
ATGATGAGGC
CCAAGGACTT
CTCTTGCTTG
ATTATGGAAA
CTGTTTTTTC
TTGTGTACCT
GCCTTGACTA
AAACCTCCCA
CTTGTTTATT
TAAAGCATTT
TCATGTCTGG
GAGAGGACAT
CACTTAACAA
TTAAAATATC
CAAATGTCAA
CTATTTTTAT

AATTGTTTGT
TGCCTTTAAT
TACTGCTGAC
TCCTTCAGAA
CTTTGCTATT
AATATTCTGT
TTACTCCACA
TTAGCTTTTT
GAGATCATAA
CACCTCCCCC
GCAGCTTATA
TTTTCACTGC
ATCCCCAGGA
TCCAATCATA
AAAGGAAATT
TGGGAAGTCC
CAGCAGAAAC
AGGTTAATGT

GTATTTTAGA
GAGGAAAACC
TCTCAACATT
TTGCTAAGTT
TACAACCACA
AACCTTTATA
CAGGCATAGA
AATTTGTAAA
TCAGCCATAC
TGAACCTGAA
ATGGTTACAA
ATTCTAGTTG
AGCTCCTCTG
GGCTGCCCAT
GGGTAGGGGT
CTTCCACTGC
ATACAAGCTG
CATGATAATA

TTCCAACCTA
TGTTTTGCTC
CTACTCTCAA
TTTTGAGTCA
AAGGAAAAAG
AGTAGGCATA
GTGTCTGCTA
GGGGTTAATA
CACATTTGTA
ACATAAAATG
ATAAAGCAAT
TGGTTTGTCC
TGTCCTCATA
CCACCCTCTG
TTTTCACAGA
TGTGTTCCAG
TCACTTTGCA
ATGGTTTCTT
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TGGAACTTAT
AGAAGAAATG
AAGAAGAGAA
TGCTGTGTTT
CTGCACTGCT
ACAGTTATAA
TTAATAACTA
AGGAATATTT
GAGGTTTTAC
AATGCAATTG
AGCATCACAA
AAACTCATCA
AACCCTAACC
TGTCCTCCTG
CCGCTTTCTA
AAGTGTTGGT
CAAAGGGCCT
A



Last Updated: May 2003. Biomyx Technology, www.biomyx.net

Restriction Map of pHTS-GAS

This list contains restriction enzymes cut four times or fewer.

Enzyme {#sites Bp position of recognition site

AatIT 2 1, 2453

AccI 1 4054

Af1TIII 3 1810, 2349, 5344

AhdI 1 919

AlwNI 1 1398

Apal 1 3726

Aval 2 2020, 5907

BamHI 2 4688, 7399

BanII 3 3683, 3726, 5871

Bbel 2 3953, 4883

BbsI 3 4854, 6132, 6262

BglI 1 800

BmrI 4 874, 4079, 5454, 6124
BpulOI 1 4824

BpullO2I 1 4824

BsaAl 2 4073, 5003

BsaBI 1 7163

Bsal 3 852, 3607, 6846

BseRI 3 6391, 7413, 7440

BsgI 1 6951

BsiWI 1 5005

BsmBI 2 2492, 4176

BspHI 3 84, 1092, 7710

BspMI 3 2734, 3976, 6258

BsrBI 4 80, 1876, 2819, 3177
BsrDI 2 683, 865

BsrGI 1 5341

Bstl1071I 1 4054

BstAPI 2 2729, 3005

BstBI 3 2288, 5019, 5807

BstEIT 1 5458

Bsu361 1 5463

Cfrlorl 4 839, 2768, 5120, 6279
Clal 1 6215

Dralll 2 2713, 3006

DrdI 4 1704, 2928, 3309, 4130
Eco521 3 2635, 2800, 3370

Eco571I 4 237, 1285, 5679, 6863
EcoNI 1 6464

Eco01091I 4 3726, 3747, 6029, 7674
EcoRV 1 6187

Ehel 2 3953, 4883

Fspl 2 699, 2089

HaeIl 4 1568, 1930, 3953, 4883
HindIII 1 3965

Hpal 3 4331, 4557, 7266

KasI 2 3953, 4883

Mlul 1 2349

NarI 2 3953, 4883

Ncol 3 2782, 3754, 3840

NdeI 1 2879

PacI 1 6171

PciI 1 1810

PpuMI 2 3747, 6029

PshAT 1 2453

Pspl406I 2 321, 694

PspOMI 1 3726

PstI 3 2378, 2763, 3974

Pvul 2 552, 2791

RsrII 1 2837

SacII 1 3207

SanDI 1 3747

SapIl 2 1926, 5658

Scal 2 441, 3398
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SgfIl 1 2790

SgrAIl 1 6278

SphI 1 5510

Sspl 3 117, 6981, 7134

TthlllI 4 2487, 2931, 3743, 4078
Van91lI 3 2076, 2125, 6703

VspI 2 748, 7070

Xbal 3 4791, 4898, 6551

XcmI 2 3722, 5579

XmnI 1 320



