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Supplemental Figure Legends 

Fig. S1. Creation of an adk gene replacement vector. HB8 chromosomal DNA was PCR 

amplified and cloned into pUC18 to create pTT1, a vector harboring T. thermophilus adk 

(white) and approximately one thousand base pairs of adjacent chromosomal DNA 

(hatched). The DNA cloned into pTT1 contains a tandem duplication of the last 121 bp 

of adkTt and 45 bp of DNA adjacent to the adkTt stop codon. The gene encoding a 

thermostable kanamycin nucleotidyltransferase (htk) fused to a ribosomal binding site 

was cloned into the xbaI site of pTT1 to create pTT2. Quikchange mutagenesis was 

used to introduce bmtI and kpnI sites into pTT2 to create pTT2-BK, and the gene 

encoding G. stearothermophilus adenylate kinase (adkGs) was cloned into these new 

restriction sites to create pTT-GsteAK. To prevent chromosomal recombination of htk 

without adkGs, htk was subcloned into pTT-GsteAK using the kpnI and xbaI sites to 

create pTT!200-GsteAK. This vector contains the pUC18 origin of replication for E. coli, 

but it lacks an origin of replication for T. thermophilus. 

Fig. S2. Creation of E. coli–T. thermophilus shuttle vectors for protein expression. (A) 

The E. coli-T. thermophilus shuttle vector pWUR112 containing a bleomycin selectable 

marker (shble) that has been engineered to function in hyperthmophiles was modified 

through Quikchange mutagenesis to remove the unique ecoRI and xbaI restriction sites 

and create pWUR112-!EX. An ampicillin resistance cassette (bla) amplified with 

primers that incorporated flanking kpnI-ecoRI-xbaI and speI-pstI-kpnI was cloned into 

the kpnI site of pWUR112-!EX to create pJJS. A PCR product containing the T. 

thermophilus slpA promoter with flanking xbaI and speI-pstI sites was cloned into pJJS 

using xbaI and pstI to create pJJS-Pro, and adkTn was PCR amplified with flanking 

ecoRI-xbaI, digested with XbaI and PstI, and clone into the speI and pstI sites of pJJS-

Pro to create pJJS-TnAK. (B) The multicloning site of pJJS-Pro contains a promoter and 

ribosomal binding site.  

Figure S3. The two-step approach used to create vectors that coexpress TnN and 

TnCC156A protein fusions from a single polycistronic transcript. Plasmids were first 

created that have all pairwise combinations of tnN and tnCC156A fused to cheA, cheX, 

and cheY adjacent to a ribosomal binding site. In step 1, the genes encoding each 
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TnCC156A fragment fusion were digested with EcoRI and SpeI, and cloned into the EcoRI 

and XbaI digested pJJS-Term vectors. In step 2, the vectors created in step 1 were 

digested with XbaI and PstI and cloned into SpeI and PstI digested plasmids harboring 

genes encoding each TnN fusion protein. In the resulting plasmids, three genes (shble, 

tnN fusions, tnC fusions) are transcribed as a single polycistronic transcript that is 

driven by the slpA promoter and terminated by the slpA terminator. 
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Supplemental Tables 

Table S1. Plasmids derived from pJJS that were used to construct protein expression 

vectors. The protein coding region cloned into pJJS is indicated as well as the 

regulatory elements cloned adjacent to that region.  

 

 
‡ Full sequence for vector is provided in supplement. 

 

Name 5’ DNA Protein coding region 3’ DNA 

pJJS‡ --- --- --- 

pJJS-Pro‡ PslpA–RBS --- --- 

pJJS-Term‡ --- --- TslpA 

pJJS-TnN PslpA–RBS TnN --- 

pJJS-TnC PslpA–RBS TnC --- 

pJJS-TnC133 PslpA–RBS TnCC133A  --- 

pJJS-TnC156 PslpA–RBS TnCC156A  --- 

pJJS-AN PslpA–RBS CheAP1P2–GASGGGSSGGHM–TnN --- 

pJJS-XN PslpA–RBS CheX–GASGGGSSGGHM–TnN --- 

pJJS-YN PslpA–RBS CheY–GASGGGSSGGHM–TnN --- 

pJJS-AC156 PslpA–RBS CheAP1P2–GASGGGSSGGHM-TnCC156A --- 

pJJS-XC156 PslpA–RBS CheX–GASGGGSSGGHM-TnCC156A --- 

pJJS-YC156 PslpA–RBS CheY–GASGGGSSGGHM–TnCC156A  --- 

pJJS-rbsTnC156-TslpA RBS TnCC156A TslpA 

pJJS-rbsAC156-TslpA RBS CheAP1P2–GASGGGSSGGHM–TnCC156A  TslpA 

pJJS-rbsXC156-TslpA RBS CheX–GASGGGSSGGHM–TnCC156A  TslpA 

pJJS-rbsYC156-TslpA RBS CheY–GASGGGSSGGHM–TnCC156A TslpA 

pJJS-rbsTnN RBS TnN --- 

pJJS-rbsAN  RBS CheAP1P2–GASGGGSSGGHM–TnN  --- 

pJJS-rbsXN  RBS CheX–GASGGGSSGGHM–TnN  --- 

pJJS-rbsYN  RBS CheY–GASGGGSSGGHM–TnN --- 
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Table S2. Vectors used for complementation studies in T. thermophilus PQN1. 
 

 
‡Full sequence for vector is provided in supplement. 

 
 

Name  Proteins expressed Expression 

pJJS-TnAK‡ AKTn monocistronic 

pJJS-N+C‡ TnN & TnC monocistronic 

pJJS-N+C133 TnN & TnCC133A monocistronic 

pJJS-N+C156 TnN & TnCC156A monocistronic 

pJJS-N+C156-poly TnN & TnCC156A polycistronic 

pJJS-YN+AC156  CheY–TnN & CheAP1P2–TnCC156A polycistronic 

pJJS-YN+XC156  CheY–TnN & CheX–TnCC156A polycistronic 

pJJS-YN+YC156  CheY–TnN & CheY–TnCC156A polycistronic 

pJJS-YN+C156  CheY–TnN & TnCC156A polycistronic 

pJJS-N+AC156  TnN & CheAP1P2–TnCC156A polycistronic 

pJJS-XN+XC156  CheX–TnN & CheX–TnCC156A polycistronic 

pJJS-N+XC156 TnN & CheX–TnCC156A polycistronic 

pJJS-XN+C156  CheX–TnN & TnCC156A polycistronic 

pJJS-XN+AC156  CheX–TnN & CheAP1P2–TnCC156A polycistronic 
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Supplemental DNA Sequences 

DNA sequences are provided for the vector used for gene replacement (pTT!200-

GsteAK), vectors frequently used in the construction of T. thermophilus expression 

vectors (pJJS, pJJS-Pro, and pJJS-Term), as well as representative examples of the 

expression vectors used for complementation studies (pJJS-TnAK and pJJS-N+C).  

pTT!200-GsteAK (6,251 bp) 
TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGC

TTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGG

TGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGT

GTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCT

GCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGG

GGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAA

CGACGGCCAGTGCCAAGCTTGTACACCCGCATCGGGGGCATCGCCCTGGGCGCCTTCCAGGGGT

TCTTCCTGGCCACGGCCTTTTTGGGGGCCGAGGGGGGCCGCTTCCTCCTCCCGGGCTGGTCCCC

CGGCCCCTTCTTCTGGTTCGTGGTGGTGGTGACCCAGGTGGCGGGCATCGCCCTCCTCCTGTGG

ATGGCGGAGCGCATCACCGAGTACGGCATCGGCAACGGCACGAGCCTCATCATCTTCGCCGGGA

TCGTGGTGGAATGGCTTCCCCAGATCCTGCGCACCATAGGCCTCATCCGCACCGGGGAGGTCAA

CCTGGTGGCCTTCCTCTTCTTCCTCGCCTTCATCGTCCTGGCCTTCGCCGGCATGGCCGCCGTC

CAGCAGGCCGAGCGCAGGATCCCCGTCCAGTACGCCCGCAAGGTGGTGGGGCGCAGGGTCTACG

GGGGCCAGGCCACCTACATCCCCATCAAGCTCAACGCCGCCGGGGTGATCCCCATCATCTTCGC

CGCGGCCATCCTGCAGATCCCCATCTTCCTGGCCGCCCCCTTCCAGGACAACCCCGTGCTGCAG

GGCATCGCCAACTTCTTCAACCCCACCCGGCCTTCGGGGCTCTTCATAGAGGTCCTCCTCGTCA

TCCTCTTCACCTACGTCTACACCGCCGTCCAGTTTGACCCCAAGCGCATCGCCGAGTCGCTGCG

GGAGTACGGGGGGTTCATCCCGGGGATCCGCCCGGGCGAGCCCACGGTGAAGTTCCTGGAGCAT

ATCGTTTCCCGTCTCACCCTCTGGGGGGCCCTCTTCCTTGGGCTCGTGACCCTCCTTCCCCAGA

TCATCCAGAACCTCACCGGCATCCACAGCATCGCCTTCTCAGGCATCGGCCTCCTCATCGTGGT

GGGCGTGGCCTTGGACACCCTGAGGCAGGTGGAGAGCCAGCTCATGCTCAGGAGCTACGAGGGC

TTCCTCTCCCGCGGGCGCCTGCGGGGGCGGAACCGGTAGGAGGTGGACGTGGGGCTAGCATGAA

TTTAGTACTAATGGGTTTGCCTGGTGCCGGAAAAGGTACTCAAGCGGAAAAAATTGTTGAAACA

TACGGAATTCCGCATATTTCCACTGGTGATATGTTCCGTGCGGCCATTAAAGAGGGGACACCAT

TAGGATTGCAAGCAAAAGAATATATGGATCGCGGCGATCTTGTTCCGGATGAAGTAACCATCGG

CATCGTTCGCGAACGTTTAAGCAAAGACGATTGTCAAAAAGGGTTTTTGCTAGACGGATTCCCA

CGGACGGTTGCCCAAGCGGAAGCGTTAGAAAACATTCTTGCCGAATTAAACCGCTCGATTGATT

ATGTCATTCATATTCATGTAGATAAAGATATTTTAATGGAACGGCTGACAGGAAGAAGAATTTG

CAAAAATTGTGGCGCAACGTACCATCTAGTATTTAATCCGCCGGCAAAGCCAGGCGTTTGCGAT

AAATGCGGCGGCGAACTATACCAACGCGCCGATGATAACGAAGAGACGGTAGCCAACCGGCTCG

AAGTAAACGTCAAACAAACGCAGCCGCTGCTGGATTTTTACGAGAAAAAAGGATACCTACGCCA

CATCAACGGACAGCAAGATATTGAAAAAGTATTCGCCGATATTCGTGAGCTTCTCGGATAGGGT

ACCGTACCGGGCGCTTGCATGCGGCGTCGACTAGAATTCATGAAAGGACCAATAATAATGACTA

GAGAAGAAAGAATGAAGATTGTTCATGAAATTAAGGAACGAATATTGGATAAATATGGGGATGA

TGTTAAGGCAATTGGTGTTTATGGCTCTCTTGGTCGTCAGACTGATGGGCCCTATTCGGATATT

GAGATGATGTGTGTTCTGTCAACAGAGGGAGTAGAGTTCAGCTATGAATGGACAACCGGTGAGT

GGAAGGCGGAAGTGAATTTTTATAGCGAAGAGATTCTACTAGATTATGCATCTCGGGTGGAACC
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GGATTGGCCGCTTACACATGGTCGATTTTTCTCTATTTTGCCGATTTATGATCCAGGTGGATAC

TTTGAGAAAGTGTACCAAACTGCTAAATCGGTAGAAGCCCAAAAGTTCCACGATGCGATCTGTG

CCCTTATCGTAGAAGAGCTGTTTGAATATGCAGGCAAATGGCGTAATATTCGTGTGCAAGGACC

GACAACATTTCTACCATCCTTGACTGTACAGGTGGCAATGGCAGGTGCCATGTTGATTGGTCTG

CATCATCGCATCTGTTATACGACGAGCGCTTCGGTCTTAACTGAAGCAGTTAAGCAACCAGATC

TTCCTCCAGGTTATGTCCAACTGTGCCAGCTCGTAATGTCTGGTCAACTTTCCGACCCTGAGAA

ACTTCTGGAATCGCTAGAGAATTTCTGGAATGGGGTTCAGGAGTGGGCGGAACGACACGGATAT

ATAGTGGATGTGTCAAAACGCATACCATTTTGAACGATGACCTCTAATAATTGTTAATCATGTT

GGTTACGTCTAGACCGGGAGAAAACCGAGCCCCTGGTGGGCTACTATGAGGCCAGGGGGGTGCT

GAAGCGGGTGGACGGGCTCGGCACCCCGGACGAGGTCTACGCCCGGATCCGGGCGGCGTTAGGG

ATCTGATGGCCATCAAGCTGAAAAGCCCCTGGGAGATTGAGCGCATGCGGGAGGCGGGGGCCCT

CCTCACCGAGGTGGTGGAGGAGGTGGCCCGCCACGTGGAGCCCGGCGTCTCCACCTGGGAGCTG

GACCAGATCGCCTACGAGGCCATCCGCAAGCGCAAGGCCAAGCCCGCCTTCCTCGGGCTCTACG

GCTTCCCCGCCACCCTTTGCACCTCGGTGAACGAGGTGGTGGTCCACGGCATCCCCTCCAAGGA

GCCCCTGAAGGAAGGGGACATCCTCTCCGTGGACGTGGGCCTCATCTACCAGGGGTTCGCCGCC

GACATGGCCCGCACCTTTCCCGTGGGCCGGGTCTCGCCGGAGGCGGAGAGGCTCATCCGGGACA

CGGAGGCCGCCTTCTGGGAGGGGATGAAGTACCTGCGCCCGGGCTTCCGCCTCGGCGACGTGGG

CCACGCCATCCAGACCTTCTTGGAGAGCCGGGGCTACGGGGTGGTCCGGGAGTTCGTGGGGCAC

GGGGTGGGCCGGGAGATCCACGAGGACCCCCAGGTGCCGAACTTCGGCAAGCCCGGGACCGGGC

CCAAGATCCGCCCCGGGATGACCCTGGCCCTCGAGCCCATGGTCACCTTAAGGCCCGCACCTGT

GGTAATATTGGACGATGGCTGGGCGGCGAGCGCCGGCCGAGGCAACCTCGCCGCCCATTACGAG

AACACCGTCCTGGTGACGGAAGAAGGCCCCGAGCTTCTCACCGGGGTCGCCCTGGCGCGGGCCG

AGTAGGGAGGGGTATGGCGAAGGAGAAGGACACCATTCGGACGGAGGGCGTGGTCACCGAGGCG

TTGCCCAACGCCACCTTTCGCGTGAAGCTGGACTCGGGGCCGGAGATTTTGGCCTACATCTCGG

GCAAGATGCGGATGCACTACATCCGCATCCTCCCCGGGGACCGGGTGGTGGTGGAGATCACCCC

CTACGACCCCACGCGGGGCCGGATCGTTTACCGCAAGTAGGAGGCAGAATTCGTAATCATGGTC

ATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGC

ATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC

TGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGG

GAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTC

GTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAG

GGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGC

CGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCA

AGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCC

TCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGG

AAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCC

AAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC

GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGAT

TAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTAC

ACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTG

GTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA

GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCT

CAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCT

AGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTC

TGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCC

ATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCA

GTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCC
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AGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAAT

TGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTG

CTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACG

ATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCG

ATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT

CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATT

CTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCG

CCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAA

GGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGC

ATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAG

GGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCA

TTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAAT

AGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATG

ACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTC 

pJJS (5,395 bp) 
AGCTTGCATGCCTGTTGGCATGCCTCAGTTGACCCCATTGACCCTTCTCTCTGGAGGTGGTAGC

TAGAGGGGAATGGTCCCACCCTGGAGCCCCACCCCTTGCCAACCCTGGGCCCGGTATAATGCCG

GGCAATGGGAAGACCGGGCCCCCTGGGGGCCCAAGGCGGCAGGGCCGCGTGAGGACCAAAAAGA

GAGGCTCCCGCTGGGAGGGAACCCAAATTCCAGCAACCTTTTTCTTCGCCTAAGGTTATCCCCT

CCCAGCGGGAAAGGCAATAGGCGCCAAGGCGGCGCGCGGGGGAGTGCCGTCTCCGACGCGCGAA

ACGGGAGGGGTTTATGCCCCAAGAAGGAGTTGAAGGGAAGAGCTATAAAGAACAGCCGGAAGGA

CTCACCGAGCGGGGCCGGGCCTTCCTCGAGGCCCTGGCCCGGAGGAAGCGGGCGAGGGGCGAGG

AGCTTCCGCCCCTCTACCTGAAGCTCCTGGAGGGGGCCGCGCCCCCGGAGAAGGGGGTCCATGA

GCCCCCGCCCGAGGAGGCGCCTCCCCCGGAGGACCTCCGCCGGAAGCTCCGGGAGGCGCCGCCT

TCCCCGGCCCTCCCCAACCGACAGGAGCTCTCCGCCTCCCCGCCCCCGCCCGAGATGAGGCGGG

ACGCCTGGAGCCTCGCCGACCGCCTCCTGGAGGAGGGGGAGCGGCGGGGCACCCTGCCAGGGCT

TTCCGAGCGGGAGCGGAGGGTGTACCGGACCCTCCTCGCCCTGGGCCTCGAGGTCCTGGCCCGG

AGGCTGGGCCCGGGGAGGCCCCTGCCCAGGAACCTGTCCCAGGTCTCCTTCTTCGCCGTGAACG

ACGCCCTGGCCGTGGCCCTGGGAATCCCCCCGGCCTCCCTCTACCGGGTCCTGGCCTCCCTGGA

GGCCAAGGGGCTCATCCGCCGGAGGGCCTGGCGCACCCCGGCCACCCTCAAGGGCCGGACGGGG

GTCTACGCCGGCGGGACCCTCTACGCCGTGCGCCTGCCCCACCGGGAGGCCCGCCCCCGCCTGG

ACCCGGAGGACTTCCGCCACCCCTGGCGGGACCTGGAGGGGGACGCCCGTCAGGGGCGCACCGC

CTGGAGCTTGAGAGAGTCATATACAAGTCCTCCTAAGGAGGACTCCGGGGTCCTCCAGCTCCTC

CTTCGGTTTTCGTTATCCCCTGGCGAAGCCGAAACTCCGTTAGCTTTAGACTCTCTCACCGCCC

TCCTCCGGGCCCGCCCCGCCGAGCGCCGGGCCCTGGTGGAGGCCCTCGCCCTCTCCCTGGCCCG

GGAGTTCCGGGATCCCGGGAGCGTGCGCTTCTACGCCTGGGTCCTCTGGAACGCCCTCCGGGCC

GAGCTCTACGGCCTGATGGAGGGGGCCCTCGAGGCCGTCGCCTGGGCGGTCCGGCGGGCGCGGG

AGGCCGCGGCCAAGGTCCTCTGGAGCCCGAGGGGCGAGGGGGTCCGGCGCCCCGGGGCCCTCCT

CGCCCACCTCCTCCGGGAGCGGGGCCTCCTGGAGCTCTTCCGCCAGGCCCCTCAGTGGCGGGTG

GCGTAGGGCTCCCGCCGGGCTAAGCTGGAGGTAGCCCATCCAGGGCCTCTGGGGGGTGGCTTGT

GTATCAAGACTGGCTGTTCAAGGACTGCCCAGGGGGCTGGCGCCTCCGCTACCGCCGGAACGGG

GGCGGCTACGAGGCCTCCCGGGACGGTGAGAGGTGGGAGAAGGTCCCCTCGGTCACGGAGGTTA

CGGGGCGCCTGAACAAGAACCTTCAGGACTGGGCCGTGCGCCAGGTGGTGGAGTACCTCCAGGG

GGAGCTGGTCCCGGGGCTGGTCCTCACGGAGGAGGAGGTGAACCGCCTCCTGGACGGTGCGTCC

AAAGCCCACCGCCTGGCCGCGCAGAGGGCCGCCGGGCGAGGCGCCGACCTCCACGCCTGGGCGG

AGGCCTACCTCAAAGGGCAAAGGCCTCCCTTCCCCGAGGAGGAGCCCCTTCGGGGGATGGCCCT
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CGCCCTGGCGGACTGGTGGGACGGGAACGGGGGCGAGGCCCTGCGCTCCGAGGAGGCGGTCTTC

CACCCGGAGCACCGCTACGCCGGGCGGGTGGACCTGGTGGCCCGGCTGGGGGGGAGGGTGGTGG

TGGTGGACCTGAAGACCTCCCCCCGGGCCTACCCGGAGCACCTCCTCCAGGTGGGGGCCTACCC

CCTGGCCCTCCGGGCGGAGGGGGTGGCGGTGGAGGGGGGCTTCGTGCTGGCCCTGAGGGAAGGC

TTAGCCTCCAGGAGGTCCCCCTGGAGGAGGCGGCGCAGGCCTTCCTGGGGCTCCTGGCCGTCCA

CCGCTTTCTGAAGGTCCTCGAGGCTACCCCCTGAGCACCCGCTTGTACCACACCTTAAGGGCCT

CGAGGTCCCAGGCCACCACCGCCCGGCTCCCGTCGGGCCGGGGATCCCCGGGAGTATAACAGAA

ACCTTAAGGCCCGACCGCTTGACAAGGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGA

AAAAGGGCTCCTTTTGGGGGGTTTTCCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGC

AACTCGCCCGTCTCGGGTTCCCGCCCACGACCCTTAAGGAGGTGTGAGGCATATGGCCAAGTTG

ACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTCTGGACCGACC

GGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGAC

CCTGTTCATCAGCGCGGTCCAGGACCAGGTGGTGCCGGACAACACCCAGGCCTGGGTGTGGGTG

CGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCT

CCGGGCCGGCCATGACCGAGATCGTCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCC

GGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTAATCCAGAGGATCCCCGGGTACC

GAATTCGCGGCCGCTTCTAGAGCTAAATACATTCAAATATCTATCCGCTCATGAGACAATAACC

CTGATAAATGCTTCAATAATATTGAAAAAGGAAGAATATGAGTATTCAACATTTCCGTGTCGCC

CTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAG

TAAAAGATGCCGAAGATCAGTTGGGTGCACGTGTGGGTTACATCGAACTGGACCTCAACAGCGG

TAAGATTCTTGAGAGTTTTCGCCCCGAAGAACGTTTCCCAATGATGAGCACTTTTAAAGTTCTG

CTCTGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACT

ATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGACGGCATGAC

AGTACGCGAATTATGCAGCGCTGCCATAACCATGAGTGATAACACGGCGGCCAACTTACTTCTG

ACAACGATCGGAGGACCGAAGGAGCTTACCGCTTTTTTGCACAACATGGGTGATCATGTAACTC

GCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGAT

GCCTGTAGCTATGGCAACAACGTTGCGCAAACTCTTAACTGGCGAACTTCTTACTCTCGCTTCC

CGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCC

TTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCCCGCGGTATTAT

TGCAGCCCTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGCCAG

GCAACTATGGACGAACGTAATCGCCAGATCGCTGAGATAGGTGCCTCCCTGATTAAGCATTGGT

AATAATACTAGTAGCGGCCGCTGCAGGTACCGAGCTCGACTTCGTAATCATGTCATAGCTGTTT

CCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTA

AAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTT

CCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGT

TTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGC

GGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGC

AGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTG

GCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGT

GGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTC

TCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCG

CTTTCTCAAAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCT

GTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTC

CAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCG

AGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAA

CAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTG

ATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGC
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AGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG

AAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTT

AAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTAC

CAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCT

GACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAAT

GATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGG

GCCGAGCGCAGAAGTGGTC 

pJJS-Pro (4,646 bp) 
AGCTTGCATGCCTGTTGGCATGCCTCAGTTGACCCCATTGACCCTTCTCTCTGGAGGTGGTAGC

TAGAGGGGAATGGTCCCACCCTGGAGCCCCACCCCTTGCCAACCCTGGGCCCGGTATAATGCCG

GGCAATGGGAAGACCGGGCCCCCTGGGGGCCCAAGGCGGCAGGGCCGCGTGAGGACCAAAAAGA

GAGGCTCCCGCTGGGAGGGAACCCAAATTCCAGCAACCTTTTTCTTCGCCTAAGGTTATCCCCT

CCCAGCGGGAAAGGCAATAGGCGCCAAGGCGGCGCGCGGGGGAGTGCCGTCTCCGACGCGCGAA

ACGGGAGGGGTTTATGCCCCAAGAAGGAGTTGAAGGGAAGAGCTATAAAGAACAGCCGGAAGGA

CTCACCGAGCGGGGCCGGGCCTTCCTCGAGGCCCTGGCCCGGAGGAAGCGGGCGAGGGGCGAGG

AGCTTCCGCCCCTCTACCTGAAGCTCCTGGAGGGGGCCGCGCCCCCGGAGAAGGGGGTCCATGA

GCCCCCGCCCGAGGAGGCGCCTCCCCCGGAGGACCTCCGCCGGAAGCTCCGGGAGGCGCCGCCT

TCCCCGGCCCTCCCCAACCGACAGGAGCTCTCCGCCTCCCCGCCCCCGCCCGAGATGAGGCGGG

ACGCCTGGAGCCTCGCCGACCGCCTCCTGGAGGAGGGGGAGCGGCGGGGCACCCTGCCAGGGCT

TTCCGAGCGGGAGCGGAGGGTGTACCGGACCCTCCTCGCCCTGGGCCTCGAGGTCCTGGCCCGG

AGGCTGGGCCCGGGGAGGCCCCTGCCCAGGAACCTGTCCCAGGTCTCCTTCTTCGCCGTGAACG

ACGCCCTGGCCGTGGCCCTGGGAATCCCCCCGGCCTCCCTCTACCGGGTCCTGGCCTCCCTGGA

GGCCAAGGGGCTCATCCGCCGGAGGGCCTGGCGCACCCCGGCCACCCTCAAGGGCCGGACGGGG

GTCTACGCCGGCGGGACCCTCTACGCCGTGCGCCTGCCCCACCGGGAGGCCCGCCCCCGCCTGG

ACCCGGAGGACTTCCGCCACCCCTGGCGGGACCTGGAGGGGGACGCCCGTCAGGGGCGCACCGC

CTGGAGCTTGAGAGAGTCATATACAAGTCCTCCTAAGGAGGACTCCGGGGTCCTCCAGCTCCTC

CTTCGGTTTTCGTTATCCCCTGGCGAAGCCGAAACTCCGTTAGCTTTAGACTCTCTCACCGCCC

TCCTCCGGGCCCGCCCCGCCGAGCGCCGGGCCCTGGTGGAGGCCCTCGCCCTCTCCCTGGCCCG

GGAGTTCCGGGATCCCGGGAGCGTGCGCTTCTACGCCTGGGTCCTCTGGAACGCCCTCCGGGCC

GAGCTCTACGGCCTGATGGAGGGGGCCCTCGAGGCCGTCGCCTGGGCGGTCCGGCGGGCGCGGG

AGGCCGCGGCCAAGGTCCTCTGGAGCCCGAGGGGCGAGGGGGTCCGGCGCCCCGGGGCCCTCCT

CGCCCACCTCCTCCGGGAGCGGGGCCTCCTGGAGCTCTTCCGCCAGGCCCCTCAGTGGCGGGTG

GCGTAGGGCTCCCGCCGGGCTAAGCTGGAGGTAGCCCATCCAGGGCCTCTGGGGGGTGGCTTGT

GTATCAAGACTGGCTGTTCAAGGACTGCCCAGGGGGCTGGCGCCTCCGCTACCGCCGGAACGGG

GGCGGCTACGAGGCCTCCCGGGACGGTGAGAGGTGGGAGAAGGTCCCCTCGGTCACGGAGGTTA

CGGGGCGCCTGAACAAGAACCTTCAGGACTGGGCCGTGCGCCAGGTGGTGGAGTACCTCCAGGG

GGAGCTGGTCCCGGGGCTGGTCCTCACGGAGGAGGAGGTGAACCGCCTCCTGGACGGTGCGTCC

AAAGCCCACCGCCTGGCCGCGCAGAGGGCCGCCGGGCGAGGCGCCGACCTCCACGCCTGGGCGG

AGGCCTACCTCAAAGGGCAAAGGCCTCCCTTCCCCGAGGAGGAGCCCCTTCGGGGGATGGCCCT

CGCCCTGGCGGACTGGTGGGACGGGAACGGGGGCGAGGCCCTGCGCTCCGAGGAGGCGGTCTTC

CACCCGGAGCACCGCTACGCCGGGCGGGTGGACCTGGTGGCCCGGCTGGGGGGGAGGGTGGTGG

TGGTGGACCTGAAGACCTCCCCCCGGGCCTACCCGGAGCACCTCCTCCAGGTGGGGGCCTACCC

CCTGGCCCTCCGGGCGGAGGGGGTGGCGGTGGAGGGGGGCTTCGTGCTGGCCCTGAGGGAAGGC

TTAGCCTCCAGGAGGTCCCCCTGGAGGAGGCGGCGCAGGCCTTCCTGGGGCTCCTGGCCGTCCA

CCGCTTTCTGAAGGTCCTCGAGGCTACCCCCTGAGCACCCGCTTGTACCACACCTTAAGGGCCT

CGAGGTCCCAGGCCACCACCGCCCGGCTCCCGTCGGGCCGGGGATCCCCGGGAGTATAACAGAA
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ACCTTAAGGCCCGACCGCTTGACAAGGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGA

AAAAGGGCTCCTTTTGGGGGGTTTTCCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGC

AACTCGCCCGTCTCGGGTTCCCGCCCACGACCCTTAAGGAGGTGTGAGGCATATGGCCAAGTTG

ACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTCTGGACCGACC

GGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGAC

CCTGTTCATCAGCGCGGTCCAGGACCAGGTGGTGCCGGACAACACCCAGGCCTGGGTGTGGGTG

CGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCT

CCGGGCCGGCCATGACCGAGATCGTCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCC

GGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTAATCCAGAGGATCCCCGGGTACC

GAATTCGCGGCCGCTTCTAGAGCCGGGAGTATAACAGAAACCTTAAGGCCCGACCGCTTGACAA

GGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGAAAAAGGGCTCCTTTTGGGGGGTTTT

CCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGCAACTCGCCCGTCTCGGGTTCCCGCC

CACGACCCTTAAGGAGGTGTGAGGTACTAGTAGCGGCCGCTGCAGGTACCGAGCTCGACTTCGT

AATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGA

GCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGT

TGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCA

ACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG

CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCA

CAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCG

TAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAAT

CGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTG

GAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCT

CCCTTCGGGAAGCGTGGCGCTTTCTCAAAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC

GTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCG

GTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGG

TAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAAC

TACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAA

AAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTG

CAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGG

TCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGA

TCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTA

AACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTT

CGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCAT

CTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAAT

AAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTC 

pJJS-Term (4,574 bp) 
AGCTTGCATGCCTGTTGGCATGCCTCAGTTGACCCCATTGACCCTTCTCTCTGGAGGTGGTAGC

TAGAGGGGAATGGTCCCACCCTGGAGCCCCACCCCTTGCCAACCCTGGGCCCGGTATAATGCCG

GGCAATGGGAAGACCGGGCCCCCTGGGGGCCCAAGGCGGCAGGGCCGCGTGAGGACCAAAAAGA

GAGGCTCCCGCTGGGAGGGAACCCAAATTCCAGCAACCTTTTTCTTCGCCTAAGGTTATCCCCT

CCCAGCGGGAAAGGCAATAGGCGCCAAGGCGGCGCGCGGGGGAGTGCCGTCTCCGACGCGCGAA

ACGGGAGGGGTTTATGCCCCAAGAAGGAGTTGAAGGGAAGAGCTATAAAGAACAGCCGGAAGGA

CTCACCGAGCGGGGCCGGGCCTTCCTCGAGGCCCTGGCCCGGAGGAAGCGGGCGAGGGGCGAGG

AGCTTCCGCCCCTCTACCTGAAGCTCCTGGAGGGGGCCGCGCCCCCGGAGAAGGGGGTCCATGA

GCCCCCGCCCGAGGAGGCGCCTCCCCCGGAGGACCTCCGCCGGAAGCTCCGGGAGGCGCCGCCT

TCCCCGGCCCTCCCCAACCGACAGGAGCTCTCCGCCTCCCCGCCCCCGCCCGAGATGAGGCGGG
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ACGCCTGGAGCCTCGCCGACCGCCTCCTGGAGGAGGGGGAGCGGCGGGGCACCCTGCCAGGGCT

TTCCGAGCGGGAGCGGAGGGTGTACCGGACCCTCCTCGCCCTGGGCCTCGAGGTCCTGGCCCGG

AGGCTGGGCCCGGGGAGGCCCCTGCCCAGGAACCTGTCCCAGGTCTCCTTCTTCGCCGTGAACG

ACGCCCTGGCCGTGGCCCTGGGAATCCCCCCGGCCTCCCTCTACCGGGTCCTGGCCTCCCTGGA

GGCCAAGGGGCTCATCCGCCGGAGGGCCTGGCGCACCCCGGCCACCCTCAAGGGCCGGACGGGG

GTCTACGCCGGCGGGACCCTCTACGCCGTGCGCCTGCCCCACCGGGAGGCCCGCCCCCGCCTGG

ACCCGGAGGACTTCCGCCACCCCTGGCGGGACCTGGAGGGGGACGCCCGTCAGGGGCGCACCGC

CTGGAGCTTGAGAGAGTCATATACAAGTCCTCCTAAGGAGGACTCCGGGGTCCTCCAGCTCCTC

CTTCGGTTTTCGTTATCCCCTGGCGAAGCCGAAACTCCGTTAGCTTTAGACTCTCTCACCGCCC

TCCTCCGGGCCCGCCCCGCCGAGCGCCGGGCCCTGGTGGAGGCCCTCGCCCTCTCCCTGGCCCG

GGAGTTCCGGGATCCCGGGAGCGTGCGCTTCTACGCCTGGGTCCTCTGGAACGCCCTCCGGGCC

GAGCTCTACGGCCTGATGGAGGGGGCCCTCGAGGCCGTCGCCTGGGCGGTCCGGCGGGCGCGGG

AGGCCGCGGCCAAGGTCCTCTGGAGCCCGAGGGGCGAGGGGGTCCGGCGCCCCGGGGCCCTCCT

CGCCCACCTCCTCCGGGAGCGGGGCCTCCTGGAGCTCTTCCGCCAGGCCCCTCAGTGGCGGGTG

GCGTAGGGCTCCCGCCGGGCTAAGCTGGAGGTAGCCCATCCAGGGCCTCTGGGGGGTGGCTTGT

GTATCAAGACTGGCTGTTCAAGGACTGCCCAGGGGGCTGGCGCCTCCGCTACCGCCGGAACGGG

GGCGGCTACGAGGCCTCCCGGGACGGTGAGAGGTGGGAGAAGGTCCCCTCGGTCACGGAGGTTA

CGGGGCGCCTGAACAAGAACCTTCAGGACTGGGCCGTGCGCCAGGTGGTGGAGTACCTCCAGGG

GGAGCTGGTCCCGGGGCTGGTCCTCACGGAGGAGGAGGTGAACCGCCTCCTGGACGGTGCGTCC

AAAGCCCACCGCCTGGCCGCGCAGAGGGCCGCCGGGCGAGGCGCCGACCTCCACGCCTGGGCGG

AGGCCTACCTCAAAGGGCAAAGGCCTCCCTTCCCCGAGGAGGAGCCCCTTCGGGGGATGGCCCT

CGCCCTGGCGGACTGGTGGGACGGGAACGGGGGCGAGGCCCTGCGCTCCGAGGAGGCGGTCTTC

CACCCGGAGCACCGCTACGCCGGGCGGGTGGACCTGGTGGCCCGGCTGGGGGGGAGGGTGGTGG

TGGTGGACCTGAAGACCTCCCCCCGGGCCTACCCGGAGCACCTCCTCCAGGTGGGGGCCTACCC

CCTGGCCCTCCGGGCGGAGGGGGTGGCGGTGGAGGGGGGCTTCGTGCTGGCCCTGAGGGAAGGC

TTAGCCTCCAGGAGGTCCCCCTGGAGGAGGCGGCGCAGGCCTTCCTGGGGCTCCTGGCCGTCCA

CCGCTTTCTGAAGGTCCTCGAGGCTACCCCCTGAGCACCCGCTTGTACCACACCTTAAGGGCCT

CGAGGTCCCAGGCCACCACCGCCCGGCTCCCGTCGGGCCGGGGATCCCCGGGAGTATAACAGAA

ACCTTAAGGCCCGACCGCTTGACAAGGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGA

AAAAGGGCTCCTTTTGGGGGGTTTTCCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGC

AACTCGCCCGTCTCGGGTTCCCGCCCACGACCCTTAAGGAGGTGTGAGGCATATGGCCAAGTTG

ACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTCTGGACCGACC

GGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGAC

CCTGTTCATCAGCGCGGTCCAGGACCAGGTGGTGCCGGACAACACCCAGGCCTGGGTGTGGGTG

CGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCT

CCGGGCCGGCCATGACCGAGATCGTCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCC

GGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTAATCCAGAGGATCCCCGGGTACC

GAATTCGCGGCCGCTTCTAGAGCTACACCGTAAAGTTCTAACCCCTGGCGGTCCCGCCCCCGCC

CCCCCAAAGGGGGCGGGGGTTTTTGTTCTCCCCCTTCCTTTGGGGAGGCGAGGGGCCCCTATAC

TTGGGTAAGGATGACTTACTAGTAGCGGCCGCTGCAGGTACCGAGCTCGACTTCGTAATCATGT

CATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAG

CATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCA

CTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGG

GGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGT

CGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCA

GGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGG

CCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTC
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AAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCC

CTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGG

GAAGCGTGGCGCTTTCTCAAAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTC

CAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT

CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGA

TTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA

CACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTT

GGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGC

AGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC

TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACC

TAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGT

CTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATC

CATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCC

AGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGC

CAGCCGGAAGGGCCGAGCGCAGAAGTGGTC 

pJJS-TnAK (5,315 bp) 
AGCTTGCATGCCTGTTGGCATGCCTCAGTTGACCCCATTGACCCTTCTCTCTGGAGGTGGTAGC

TAGAGGGGAATGGTCCCACCCTGGAGCCCCACCCCTTGCCAACCCTGGGCCCGGTATAATGCCG

GGCAATGGGAAGACCGGGCCCCCTGGGGGCCCAAGGCGGCAGGGCCGCGTGAGGACCAAAAAGA

GAGGCTCCCGCTGGGAGGGAACCCAAATTCCAGCAACCTTTTTCTTCGCCTAAGGTTATCCCCT

CCCAGCGGGAAAGGCAATAGGCGCCAAGGCGGCGCGCGGGGGAGTGCCGTCTCCGACGCGCGAA

ACGGGAGGGGTTTATGCCCCAAGAAGGAGTTGAAGGGAAGAGCTATAAAGAACAGCCGGAAGGA

CTCACCGAGCGGGGCCGGGCCTTCCTCGAGGCCCTGGCCCGGAGGAAGCGGGCGAGGGGCGAGG

AGCTTCCGCCCCTCTACCTGAAGCTCCTGGAGGGGGCCGCGCCCCCGGAGAAGGGGGTCCATGA

GCCCCCGCCCGAGGAGGCGCCTCCCCCGGAGGACCTCCGCCGGAAGCTCCGGGAGGCGCCGCCT

TCCCCGGCCCTCCCCAACCGACAGGAGCTCTCCGCCTCCCCGCCCCCGCCCGAGATGAGGCGGG

ACGCCTGGAGCCTCGCCGACCGCCTCCTGGAGGAGGGGGAGCGGCGGGGCACCCTGCCAGGGCT

TTCCGAGCGGGAGCGGAGGGTGTACCGGACCCTCCTCGCCCTGGGCCTCGAGGTCCTGGCCCGG

AGGCTGGGCCCGGGGAGGCCCCTGCCCAGGAACCTGTCCCAGGTCTCCTTCTTCGCCGTGAACG

ACGCCCTGGCCGTGGCCCTGGGAATCCCCCCGGCCTCCCTCTACCGGGTCCTGGCCTCCCTGGA

GGCCAAGGGGCTCATCCGCCGGAGGGCCTGGCGCACCCCGGCCACCCTCAAGGGCCGGACGGGG

GTCTACGCCGGCGGGACCCTCTACGCCGTGCGCCTGCCCCACCGGGAGGCCCGCCCCCGCCTGG

ACCCGGAGGACTTCCGCCACCCCTGGCGGGACCTGGAGGGGGACGCCCGTCAGGGGCGCACCGC

CTGGAGCTTGAGAGAGTCATATACAAGTCCTCCTAAGGAGGACTCCGGGGTCCTCCAGCTCCTC

CTTCGGTTTTCGTTATCCCCTGGCGAAGCCGAAACTCCGTTAGCTTTAGACTCTCTCACCGCCC

TCCTCCGGGCCCGCCCCGCCGAGCGCCGGGCCCTGGTGGAGGCCCTCGCCCTCTCCCTGGCCCG

GGAGTTCCGGGATCCCGGGAGCGTGCGCTTCTACGCCTGGGTCCTCTGGAACGCCCTCCGGGCC

GAGCTCTACGGCCTGATGGAGGGGGCCCTCGAGGCCGTCGCCTGGGCGGTCCGGCGGGCGCGGG

AGGCCGCGGCCAAGGTCCTCTGGAGCCCGAGGGGCGAGGGGGTCCGGCGCCCCGGGGCCCTCCT

CGCCCACCTCCTCCGGGAGCGGGGCCTCCTGGAGCTCTTCCGCCAGGCCCCTCAGTGGCGGGTG

GCGTAGGGCTCCCGCCGGGCTAAGCTGGAGGTAGCCCATCCAGGGCCTCTGGGGGGTGGCTTGT

GTATCAAGACTGGCTGTTCAAGGACTGCCCAGGGGGCTGGCGCCTCCGCTACCGCCGGAACGGG

GGCGGCTACGAGGCCTCCCGGGACGGTGAGAGGTGGGAGAAGGTCCCCTCGGTCACGGAGGTTA

CGGGGCGCCTGAACAAGAACCTTCAGGACTGGGCCGTGCGCCAGGTGGTGGAGTACCTCCAGGG

GGAGCTGGTCCCGGGGCTGGTCCTCACGGAGGAGGAGGTGAACCGCCTCCTGGACGGTGCGTCC

AAAGCCCACCGCCTGGCCGCGCAGAGGGCCGCCGGGCGAGGCGCCGACCTCCACGCCTGGGCGG
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AGGCCTACCTCAAAGGGCAAAGGCCTCCCTTCCCCGAGGAGGAGCCCCTTCGGGGGATGGCCCT

CGCCCTGGCGGACTGGTGGGACGGGAACGGGGGCGAGGCCCTGCGCTCCGAGGAGGCGGTCTTC

CACCCGGAGCACCGCTACGCCGGGCGGGTGGACCTGGTGGCCCGGCTGGGGGGGAGGGTGGTGG

TGGTGGACCTGAAGACCTCCCCCCGGGCCTACCCGGAGCACCTCCTCCAGGTGGGGGCCTACCC

CCTGGCCCTCCGGGCGGAGGGGGTGGCGGTGGAGGGGGGCTTCGTGCTGGCCCTGAGGGAAGGC

TTAGCCTCCAGGAGGTCCCCCTGGAGGAGGCGGCGCAGGCCTTCCTGGGGCTCCTGGCCGTCCA

CCGCTTTCTGAAGGTCCTCGAGGCTACCCCCTGAGCACCCGCTTGTACCACACCTTAAGGGCCT

CGAGGTCCCAGGCCACCACCGCCCGGCTCCCGTCGGGCCGGGGATCCCCGGGAGTATAACAGAA

ACCTTAAGGCCCGACCGCTTGACAAGGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGA

AAAAGGGCTCCTTTTGGGGGGTTTTCCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGC

AACTCGCCCGTCTCGGGTTCCCGCCCACGACCCTTAAGGAGGTGTGAGGCATATGGCCAAGTTG

ACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTCTGGACCGACC

GGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGAC

CCTGTTCATCAGCGCGGTCCAGGACCAGGTGGTGCCGGACAACACCCAGGCCTGGGTGTGGGTG

CGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCT

CCGGGCCGGCCATGACCGAGATCGTCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCC

GGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTAATCCAGAGGATCCCCGGGTACC

GAATTCGCGGCCGCTTCTAGAGCCGGGAGTATAACAGAAACCTTAAGGCCCGACCGCTTGACAA

GGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGAAAAAGGGCTCCTTTTGGGGGGTTTT

CCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGCAACTCGCCCGTCTCGGGTTCCCGCC

CACGACCCTTAAGGAGGTGTGAGGTACTAGATGATGGCTTATCTGGTGTTTCTCGGACCTCCAG

GGGCCGGAAAAGGTACGTACGCAAAGCGAATCCAAGAAAAGACGGGTATTCCCCATATATCCAC

CGGCGACATCTTCAGAGATATTGTGAAGAAAGAAAACGATGAACTTGGAAAGAAAATAAAGGAG

ATAATGGAAAAGGGAGAACTGGTTCCTGATGAACTGGTGAACGAGGTTGTGAAAAGAAGACTTT

CAGAGAAAGATTGTGAAAAGGGGTTCATTCTGGATGGGTATCCAAGGACCGTAGCCCAGGCGGA

GTTTCTCGACTCTTTCCTGGAATCCCAAAACAAGCAACTCACAGCTGCCGTGCTTTTTGATGTT

CCAGAGGACGTGGTTGTCCAGAGGCTCACCTCGAGAAGAATCTGCCCAAAGTGCGGTAGAATCT

ACAACATGATTTCACTTCCACCAAAAGAAGACGAACTGTGCGATGACTGTAAAGTAAAACTCGT

TCAGCGAGACGACGACAAAGAGGAAACGGTCAGACACAGATACAAGGTTTACCTCGAAAAAACT

CAACCCGTGATAGACTATTACGGGAAAAAGGGTATCCTCAAAAGAGTGGACGGCACGATAGGGA

TCGACAACGTGGTTGCCGAGGTACTCAAAATAATAGGGTGGAGTGATAAATGATACTAGTAGCG

GCCGCTGCAGGTACCGAGCTCGACTTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTT

ATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTA

ATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTG

TCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCT

CTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGC

TCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGA

GCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGC

TCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGG

ACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTG

CCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAAAGCTCAC

GCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCC

CGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACAC

GACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTG

CTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTG

CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACC

ACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTC
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AAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG

GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT

TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTG

AGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTA

GATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCA

CGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTG

GTC 

 

pJJS-N+C (5,529 bp) 
AGCTTGCATGCCTGTTGGCATGCCTCAGTTGACCCCATTGACCCTTCTCTCTGGAGGTGGTAGC

TAGAGGGGAATGGTCCCACCCTGGAGCCCCACCCCTTGCCAACCCTGGGCCCGGTATAATGCCG

GGCAATGGGAAGACCGGGCCCCCTGGGGGCCCAAGGCGGCAGGGCCGCGTGAGGACCAAAAAGA

GAGGCTCCCGCTGGGAGGGAACCCAAATTCCAGCAACCTTTTTCTTCGCCTAAGGTTATCCCCT

CCCAGCGGGAAAGGCAATAGGCGCCAAGGCGGCGCGCGGGGGAGTGCCGTCTCCGACGCGCGAA

ACGGGAGGGGTTTATGCCCCAAGAAGGAGTTGAAGGGAAGAGCTATAAAGAACAGCCGGAAGGA

CTCACCGAGCGGGGCCGGGCCTTCCTCGAGGCCCTGGCCCGGAGGAAGCGGGCGAGGGGCGAGG

AGCTTCCGCCCCTCTACCTGAAGCTCCTGGAGGGGGCCGCGCCCCCGGAGAAGGGGGTCCATGA

GCCCCCGCCCGAGGAGGCGCCTCCCCCGGAGGACCTCCGCCGGAAGCTCCGGGAGGCGCCGCCT

TCCCCGGCCCTCCCCAACCGACAGGAGCTCTCCGCCTCCCCGCCCCCGCCCGAGATGAGGCGGG

ACGCCTGGAGCCTCGCCGACCGCCTCCTGGAGGAGGGGGAGCGGCGGGGCACCCTGCCAGGGCT

TTCCGAGCGGGAGCGGAGGGTGTACCGGACCCTCCTCGCCCTGGGCCTCGAGGTCCTGGCCCGG

AGGCTGGGCCCGGGGAGGCCCCTGCCCAGGAACCTGTCCCAGGTCTCCTTCTTCGCCGTGAACG

ACGCCCTGGCCGTGGCCCTGGGAATCCCCCCGGCCTCCCTCTACCGGGTCCTGGCCTCCCTGGA

GGCCAAGGGGCTCATCCGCCGGAGGGCCTGGCGCACCCCGGCCACCCTCAAGGGCCGGACGGGG

GTCTACGCCGGCGGGACCCTCTACGCCGTGCGCCTGCCCCACCGGGAGGCCCGCCCCCGCCTGG

ACCCGGAGGACTTCCGCCACCCCTGGCGGGACCTGGAGGGGGACGCCCGTCAGGGGCGCACCGC

CTGGAGCTTGAGAGAGTCATATACAAGTCCTCCTAAGGAGGACTCCGGGGTCCTCCAGCTCCTC

CTTCGGTTTTCGTTATCCCCTGGCGAAGCCGAAACTCCGTTAGCTTTAGACTCTCTCACCGCCC

TCCTCCGGGCCCGCCCCGCCGAGCGCCGGGCCCTGGTGGAGGCCCTCGCCCTCTCCCTGGCCCG

GGAGTTCCGGGATCCCGGGAGCGTGCGCTTCTACGCCTGGGTCCTCTGGAACGCCCTCCGGGCC

GAGCTCTACGGCCTGATGGAGGGGGCCCTCGAGGCCGTCGCCTGGGCGGTCCGGCGGGCGCGGG

AGGCCGCGGCCAAGGTCCTCTGGAGCCCGAGGGGCGAGGGGGTCCGGCGCCCCGGGGCCCTCCT

CGCCCACCTCCTCCGGGAGCGGGGCCTCCTGGAGCTCTTCCGCCAGGCCCCTCAGTGGCGGGTG

GCGTAGGGCTCCCGCCGGGCTAAGCTGGAGGTAGCCCATCCAGGGCCTCTGGGGGGTGGCTTGT

GTATCAAGACTGGCTGTTCAAGGACTGCCCAGGGGGCTGGCGCCTCCGCTACCGCCGGAACGGG

GGCGGCTACGAGGCCTCCCGGGACGGTGAGAGGTGGGAGAAGGTCCCCTCGGTCACGGAGGTTA

CGGGGCGCCTGAACAAGAACCTTCAGGACTGGGCCGTGCGCCAGGTGGTGGAGTACCTCCAGGG

GGAGCTGGTCCCGGGGCTGGTCCTCACGGAGGAGGAGGTGAACCGCCTCCTGGACGGTGCGTCC

AAAGCCCACCGCCTGGCCGCGCAGAGGGCCGCCGGGCGAGGCGCCGACCTCCACGCCTGGGCGG

AGGCCTACCTCAAAGGGCAAAGGCCTCCCTTCCCCGAGGAGGAGCCCCTTCGGGGGATGGCCCT

CGCCCTGGCGGACTGGTGGGACGGGAACGGGGGCGAGGCCCTGCGCTCCGAGGAGGCGGTCTTC

CACCCGGAGCACCGCTACGCCGGGCGGGTGGACCTGGTGGCCCGGCTGGGGGGGAGGGTGGTGG

TGGTGGACCTGAAGACCTCCCCCCGGGCCTACCCGGAGCACCTCCTCCAGGTGGGGGCCTACCC

CCTGGCCCTCCGGGCGGAGGGGGTGGCGGTGGAGGGGGGCTTCGTGCTGGCCCTGAGGGAAGGC

TTAGCCTCCAGGAGGTCCCCCTGGAGGAGGCGGCGCAGGCCTTCCTGGGGCTCCTGGCCGTCCA

CCGCTTTCTGAAGGTCCTCGAGGCTACCCCCTGAGCACCCGCTTGTACCACACCTTAAGGGCCT
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CGAGGTCCCAGGCCACCACCGCCCGGCTCCCGTCGGGCCGGGGATCCCCGGGAGTATAACAGAA

ACCTTAAGGCCCGACCGCTTGACAAGGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGA

AAAAGGGCTCCTTTTGGGGGGTTTTCCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGC

AACTCGCCCGTCTCGGGTTCCCGCCCACGACCCTTAAGGAGGTGTGAGGCATATGGCCAAGTTG

ACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTCTGGACCGACC

GGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGAC

CCTGTTCATCAGCGCGGTCCAGGACCAGGTGGTGCCGGACAACACCCAGGCCTGGGTGTGGGTG

CGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCT

CCGGGCCGGCCATGACCGAGATCGTCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCC

GGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTAATCCAGAGGATCCCCGGGTACC

GAATTCGCGGCCGCTTCTAGAGCCGGGAGTATAACAGAAACCTTAAGGCCCGACCGCTTGACAA

GGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGAAAAAGGGCTCCTTTTGGGGGGTTTT

CCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGCAACTCGCCCGTCTCGGGTTCCCGCC

CACGACCCTTAAGGAGGTGTGAGGTACTAGATGATGGCTTATCTGGTGTTTCTCGGACCTCCAG

GGGCCGGAAAAGGTACGTACGCAAAGCGAATCCAAGAAAAGACGGGTATTCCCCATATATCCAC

CGGCGACATCTTCAGAGATATTGTGAAGAAAGAAAACGATGAACTTGGAAAGAAAATAAAGGAG

ATAATGGAAAAGGGAGAACTGGTTCCTGATGAACTGGTGAACGAGGTTGTGAAAAGAAGACTTT

CAGAGAAAGATTGATACTAGAGCCGGGAGTATAACAGAAACCTTAAGGCCCGACCGCTTGACAA

GGGCGCGTGAGGTTTTTACGATAGCGCCGGATGCGGGGAAAAAGGGCTCCTTTTGGGGGGTTTT

CCCCGCACCGGGCGGACCTGGGCGGAGAGGAAACGCGGCAACTCGCCCGTCTCGGGTTCCCGCC

CACGACCCTTAAGGAGGTGTGAGGTACTAGATGTGTGAAAAGGGGTTCATTCTGGATGGGTATC

CAAGGACCGTAGCCCAGGCGGAGTTTCTCGACTCTTTCCTGGAATCCCAAAACAAGCAACTCAC

AGCTGCCGTGCTTTTTGATGTTCCAGAGGACGTGGTTGTCCAGAGGCTCACCTCGAGAAGAATC

TGCCCAAAGTGCGGTAGAATCTACAACATGATTTCACTTCCACCAAAAGAAGACGAACTGTGCG

ATGACTGTAAAGTAAAACTCGTTCAGCGAGACGACGACAAAGAGGAAACGGTCAGACACAGATA

CAAGGTTTACCTCGAAAAAACTCAACCCGTGATAGACTATTACGGGAAAAAGGGTATCCTCAAA

AGAGTGGACGGCACGATAGGGATCGACAACGTGGTTGCCGAGGTACTCAAAATAATAGGGTGGA

GTGATAAATGATACTAGTAGCGGCCGCTGCAGGTACCGAGCTCGACTTCGTAATCATGTCATAG

CTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAA

AGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCC

CGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGA

GGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTC

GGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGA

TAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCG

TTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTC

AGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGT

GCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGC

GTGGCGCTTTCTCAAAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGC

TGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCT

TGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC

AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTA

GAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAG

CTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATT

ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT

GGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT

CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGAC

AGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAG
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TTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGC

TGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCC

GGAAGGGCCGAGCGCAGAAGTGGTC 

 

 

 


