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FIGURE S1. Multiple sequence alignments of gene upstream regions containing candidate AraQ-binding sites in Bifidobacterium 

spp. Predicted AraQ-binding sites are highlighted in mild yellow (when several overlapping sites are present the weaker one is marked with 

a rectangle box). Candidate binding sites for Crp, MalR and BfrR1 are in blue, green and orange, respectively. Predicted promoter elements 

(-35 and -10 boxes) and shown in bold purple. Known transcription start sites are marked in bold red. Putative ribosome binding sites are 

shown in bold dark red. Coding sequences are in bold, initiation codons are underlined. Conservative nucleotides are marked with asterisks. 



BDP_1926     TGCGGCTCGACTTGCCCGTCTGGCAGCTCG--GTAAGTAAGTTCGCCGGTGGTTGCCGGCATGCACGAATGCTGCACTAAGTGAACGCGAGAGAACGCCTG CTAACTGAAGTTGCGTG GGTCGAAGTTAGCG TAGAAT

BMOU_0432    CGCGGCTCGGCTTGCCCGTCTGGCGGCTGAATGAGCGTAGCCGTCCCAGCGGCGACCGACACATGCGGATACTGCGGCAAACAGGCG-GAGAGAACGCCTG CTAACTGAAGTTGCGTG GGTCGGAGTTAGCG TAGAAT

BBPC_1565    CGCTGCGCGACTCGCTCAAATGGCT-----------------------------------------GAAAAAT--------------------AGCGTCTG CTAACCGAAGTTGCGTG AGTCGAAATTAGCG TAGAAT

BBKW_1660    CGCAGCACGACTTGCTCAAATGGCT-----------------------------------------GAAAAAT--------------------AGCGTCTG CTAACCGAGGCTGCGTG AGTCGAAATTAGCG TAGAAT

BAD_1413     CGCGGCGCGTCTGCGTGCTTTGGCGGCC----GTGCGGTAGCCTGCGCGCAGTGTGCCGCATCCTTGGAGCAT--------------------GAGGGTTG CTAACTGAAGTTGCGTG AGGCGAACTTAGCG TACAAT

BSTER_1634   CGCGGCGCGTCTGCGTGCTTTGGCGGCC----GTGCGGTAGCCTGCGCGCAGTGTGCCGCATCCTTGGAACAT--------------------GACGGCTG CTAACTGAAGTTGCGTG AGGCGAACTTAGCG TACAAT

              ** ** ** **        ****                                          * *   *                       *  ************* ** * ******** *** * ** * 

BDP_1926     GCAACAATGGTCGCGTGT CAATGAGGCATGGCAGTCAGGCGTAAAACGGCGAACAAGCGTCCTTCCATGTTCGAGGTCGCCAAGCTTGCCGGAGTGGGAGGG

BMOU_0432    GCAACGACGGTCGTGTGT CGATGAGGCATGGCAATCAAACGGAAAACGGCGAATAAGCGTCCTTCCATGTTCGAAGTCGCCAAGCTCGCCGGGGTGGGAGGG

BBPC_1565    GTAACAACGGTAGTGTGC CGACGGAGCATGGCAGGCAAGCGCAATGCGGCAAACAAACGCCCCTCGATGTTCGAAGTGGCGAAAATGGCTGGTGTCGGAAGG

BBKW_1660    GTAACAACGGTAGTGTGC CGACGGGGCATGGCAGGCAGGCGTAATGCAGGCAAAAAACGTCCTTCGATGTTCGAAGTGGCAAAATTCGCGGGAGTGGGGAGG

BAD_1413     GTACCAACAGTTGTGTGC CGACGGGGCATGGCAGGCAAACGCGATGCGGGCAATAAGCGTCCTTCGATGTTCGAAGTGGCGAAGCTGGCTGGTGTGGAAAGG

BSTER_1634   GTACCAACAGTTGTGTGC CGACGGGGCATGGCAGGCAAACGCAATGCGGGCAATAAGCGTCCTTCGATGTTCGAAGTGGCGAAGCTGGCTGGTGTGGAAAGG

             * * * *  ** * *** *   *** * *  ********  **  **  *  * *  ** ** ** ** ** ******** ** ** **  * ** ** ** 

1.  araQ (repression)



2.  araB - araD - araA (repression)
                                                                                     AraQ site 2   AraQ site 1                                         

BSTEL_2135      -------TCAAACCGTTATCT-TTCAGGGCACGTCGGGG TACGGCGCTGGGGCCGT GAATA-CGGAAATTGTGAGCGTTAACGACCACCCAGGGAAGGGGTGAGGT-CAGCGCCCAAGGAACGTTGTGA TACAAT

BCAL_0892       -------TCAAACCGTTATCG-GACAAGACACGACGAGG TCCATCGGTCCAGTCTG GGAGCACGGAAATTGTGAGCGTTAACAGCCTGCCCGATGAGGGGCTGGAC-CAACGCCCGCAGGACGTTGAGT TACAAT

BREU_1992       -------TCGAACCGTTATCTACGACACAACGCTATAAG TGAACCCCAGTTATCGG GTTTTCTGGAAATTGTGAGCGCTAACAAAAACCCCAAGGAAGGGGAAGGA-ACCCCTTGGT---G--TTGTGT TACATT

BISA_1061       -------TCGATTCGTTATAAACGAAATAACGCTATAAG CGAACCTCGGTTATAGG AATTTTCGGAAATTGTGAGCGCTAACAGAAGTGCCCCAAAGAAGGGGAGC-AAACCCCGGC---G--TTGTGT TACAAT

BL0274          -------TCAAACCGTTATGATGCGTGACACGGCATAAG CGAATGCGGGTTGTCGG GTTTTTTGGAAATTGTGAGCGCTAACACCCTCCCCAAGGAAGGGGATAAC-AACGCCGGC-------TTGTGT TACAAT

B8809_RS01645   -------TCAAACCGTTATGATGCGTGACACGGCATAAG CGAATGCGGGTTGTCGG GTTTTTTGGAAATTGTGAGCGCTAACACCCTCCCCAAGGAAGGGGATAAC-AACGCCGGC-------TTGTGT TACAAT

BBIA_1211       -------TAT-CCCGCTATCAATTCGAGACACGTCGAGC TCATCCACTGACCTCGC GAA--ACCGTTGATGTGAGCGCTAACAGTTCTCCGAAGGAGTAGATGCGG-CGCTTGGGA-------TTGTGC TACAAT

BBSC_2142       -------TATGAAGGTTATGAAGATGTGACACGGCGAAG AATCCTGCCGTTCCCGC GAGAACG--TAAATGTGAGCGCTAACAACCCTCCAACGAGGCAGGTGCGA-ACGCTCAAG---GGCATTGTGA TACAAT

BDP_1924        AATCAGGCGAATTGCATGGAGTGGCAGGACACGGCGGAC GGTCGATGCTTTCCGTT AGTGAGCGTTAACAGTGAGCGCTAACATTCGGTTGACAGAGTGGTTACG-AGGCGCTCGG-------TTGTGT TAGAAT

BMOU_0433       -------TCGCCTTGTGGGAACGGCATGACACGGCGGAC GGTCCCTGGTTTCTGTT AGTGAGCGTTAACAGTGAGCGCTAACATTCAATCGACAACGAAGT-GCG-AGGCGCTTGA-------TTGTGT TAGAAT

BBPC_1564       ------------CGTTTACGATTGCGTGACACGTCGAAC AGTCGCCACTTTCTGTT AGTGAGCGTTAACAGTGAGCGCTAACATTCCGTCGACAATGTGGTTGTG-AGGCGCTCGG-------TTGTAT TAGAAT

BBKW_1659       -------GCGCTGACGGATTGTTTCTTTGACACGCGAGT GGTTCGTAATTTACGTT AGTGAGCGTTAACAGTGAGCGCTAACATTCAGTTGACAGAGTGGTTGCGTAGGCGCTTGG-------TTGTGC TAGAAT

BAD_1412        --------------TCATTGCTCCGATGACACGTCGGAT CGTCACGGGTTTTTGCC AGTGAGCGTTAACAGTGAGCGCTAACATTCAGTTGACAGAGTGGTTGCG-AGGCGCTCGG-------TTGGTG TACAAT

BSTER_1635      --------------TCATTGCTCCGATGACACGTCGGAT CGTCACGGGTTTGTGCC AGTGAGCGTTAACAGTGAGCGCTAACATTCAGTTGACAGAGTGGTTGCG-AGGCGCTCGG-------TTGGTG TACAAT

                                                       ***                    ** * *              ******* ****                 *                       

BSTEL_2135      ACGATCGGGCGGTGATGG---CCGGCCGGTCAG TCCA-C-------AG---AATGGCAGCAACGAACGCC---TCCGAGCAGGTCGCCACGATCGCGGAGAAGATTCGCGCCGGCAAGACCTCGCTGGGAAGGAG

BCAL_0892       ACGATCGGGCGGTGATGG--CCGGCCGGTCAGT TCA-C--------AACACAATGGCAGCAACGAACGATTCG---GAGCAGGTCGCCGCGATCGCCGAGAAGATCCGCGCCGGCAAGACCTCGCTGGGGAGGAG

BREU_1992       ---------------------CT-CCACGGCGT -A--------------GATATGGCAGCAATCGACAACGCGGCCGAACAGGTCGCTAACATCGCCGAGAAGATCCGCGCGGGCAAGACCACGCTGGGAAGGAA

BISA_1061       ----------------------CTCCACAGGGT -A--------------GATATGGCAGTTATCGACAACGCGGCCGAGCAGGTCGCTAACATCGCCGAGAAGATTCGCGCGGGCAAAACCACGCTGGGAAGGAT

BL0274          ----------------------GCTCCAAGGCA -A--------------GATATGGCAGCAACCGACAACGCGGCCGAGCAGGTCGCCCACATCGCCGAGAAGATTCGCGCTGGCAAGACCACGCTGGGAAGGAA

B8809_RS01645   ----------------------GCTCCAAGGCA -A--------------GATATGGCAGCAACCGACAACGCGGCCGAGCAGGCCGCCCACATCGCCGAGAAGATTCGCGCTGGCAAGACCACGCTGGGAAGGAA

BBIA_1211       ------------------ACTTCAGGCAAGAAT TCCGC-----------ACTATGGCAGCAACCGTGAGCGACACCGAGCAGATCGCCGGCATCGCCGAAAAGATCCGTGCCGGCAAGACCGCGCTGGGAAGGAG

BBSC_2142       GATGACGGGCGGCGGCGGCCACCCGGCCACGTT CTCGA-A---------CGAATGGCAACAACGCACAATGACGCCGAACAGGTCGCAACGATCGCCGAGAAGATCCGCGCGGGCAAGACCTCGCTTGGAAGGAG

BDP_1924        ---------------------------A--CGC TTTGG-A---------ACTATGTCGCAA---------------GAGCCGGTTGCGTTGACCGCCGAGAAAATCCGCGCAGGCAAGACGAGCTTGGGAAGGAG

BMOU_0433       ---------------------------A--ACT ATTGT-C---------ACTATGGCGCAAGAGCAGAAGCTTGACGACCGGGTCGCCTTGACTGCCGAAAAGATTCGCGCAGGCAAAACAAGCCTGGGAAGGAG

BBPC_1564       ---------------------------A--TGC TTTGA-A---------ACTATGGCGCAAGAGCAGGGACTTGACGATCGCATCGCGCTGACCGCCGAGAAAATCCGCGCTGGCAAGACGAGTCTGGGAAGGAG

BBKW_1659       ---------------------------A--CAC TTTGA-C---------ACTATGGCGCAAGAGCAAGAACTTGACGACCAAGTCGCATTGACCGCCGAGAAGATCCGTGCCGGTAAGACGAGCCTAGGAAGGAG

BAD_1412        ---------------------------A--CGC TTCGTGA---------ACTATGACGCAA---------------GAGCAGGTCGCAGTGACCGCCGAGAAGATCCGCGCAGGCAAGACGAGCCTGGGAAGGAG

BSTER_1635      ---------------------------A--CGC TTCGTGA---------ACTATGACGCAA---------------GAGCAGGTCGCAGTGACCGCCGAGAAGATCCGCGCAGGCAAGACGAGCCTGGGAAGGAG

                                                  ****                    *** *                   ** *     **    *  ** ** ** ** ** ** ** ** **     * **

3. araE -  araB - araD - araA (repression)

BIFANG_03633   GGCTGTAAATCAAGGTTTTGGGCGCCTG TTTATAAATGTGAGC ATTTTTATTCAGCGAACGGGAAATATCACCGCAGACGAGTTTTCCGGATCGTCGTAGCGTACCGCGAACCTGCCTTCGGTGTTGACA GATAAC

BMERY_1744     GGCTA-AAAACAGGCTTTGTGAGATGCT TATCCGAATGTGAGC ATTTCGAACTAGCGAACGGAAATCCTCATAGCAGACGGGAA-TCCGAGTCGCCGTAGCAAAGCCGCGAACCTGCCCCGGCCTTGACA GATAAC

               ****  *** ** * ***  *       ******* *   *******************  *   ********* **   ***  ******* *   ****  *** ******  * *    * *   *  ***  

BIFANG_03633   ATAAGCCGCAGGCCACGTGTGAAGCGAAGCTGCTTCGGCAGGCTTACCTGCCGGTTACGGAACAGAAA CAAAAATGACTGAGAACACTACGAGCGCTGTTAAAAAGCAGGGTTCAATGAAATATGTGGTCAAGGAA

BMERY_1744     CCAAGCCGTGGGTCCCGTGTGAAGCGAAGCTGCTTCGGCAGTCACGACTGCCGGTTACGGAACAGAAA CAAT-ATGACTGAGAACGCTACGAGCGCTGTCAAGAAGCAGGGCTCAATGAAATACGTGGTCAAGGAA

                 ******  ** * ************************** *    ******************************  ************ ************* ** ******** *********** ******



4.  gap (activation)

BSTEL_0869      ----------------CGGACGCCCTGACGCCCCTCATGTGAACGCTCACGGAATTTTCGGGATTTTCGGCTGAAACACGATGGAAGACG TTCGTACAGACGACGCAC GGTC-GATGTTGGTATTGCGT TAGAGT

BCAL_0662       ------------------GGTCCCGTGACGTCCGGAATGTGAACGCTCACAAAAAAACCTGTGTTTTCGCTGGAAACACCCGGCGAAACG GAAGTACAGGTGAGGCAT AAGGAATCGTTGGTATTGCCT TACAGT

BREU_1463       GTTCGGAAAAGCCCGCGAGAACAGGTGGCACAGCGGATGTGAGCGTTCACAAATTTTTGGTATTTTTTGCCCGAAACACACGTACGGCCA TGTGTACACAGTCGGCAT AACA-ACTGTTGGTATTGCTT TACAGT

BISA_1483       ---GATGAACGTATGGCAACGCTCGCGCAAACAACAATGTGAACGCTCACAAAAAAATGGAATATTTTGCCCAAAACGCACGTTCAAACG TGTGTACACAGTCGGCAT AACA-ACTGTTGGTATTGCTT TACAGT

Bbr_1233        -ACGGGAAACCGCATATCGGTTGCCGGCGATCCACAATGTGAGCGCTCACAAAAAAACG-ACGTTTTTGCTCAAAACGCACGCTCAGACA TGTGTACAGAGTCGGCAT AGCA-ACTGTTGGTATTGCCA TACAGT

Blon_0900       GAGGAAAA-TCACATGCCGGTTGCGGGCAATCCGAATTGTGAGCGCTCACAAAAAATACGGCATTTTTGCCCAAAACGCACGCTGAAACG TGTGTACAGAGTCGGCAT AGCA-ACTGTTGGTATTGCCA TACAGT

BL1363          GAGGAAAAATCACATGTCGGTTGCGGGCAATCCGAATTGTGAGCGCTCACAGAAAATACGGCATTTTTGCCCAAAACGCACGCTGAAACG TGTGTACAGAGTCGGCAT AGCA-ACTGTTGGTATTGCCA TACAGT

B8809_RS05775   GAGGAAAAATCACATGTCGGTTGCGGGCAATCCGAATTGTGAGCGCTCACAGAAAATACGGCATTTTTGCCCAAAACGCACGCTGAAACG TGTGTACAGAGTCGGCAT AGCA-ACTGTTGGTATTGCCA TACAGT

BBNG_00506      -----------------------TGCACAGACATATTTGTTAGCGTTAACGGAATATGGCCGTTTTATGCTCAAAGCAAGCGCGACACCG C-TAGTACAGACGGCGCAT AGAC-ACTG TGGTATTGCT TACAGT T

BBIA_2113       GGCCGTCAAGCGGCATCCACATCCTGCGCAAGTCTTATGTGAGCGTTCACGGAAAGTTTGCCCGATACGCGAAAACACGCCCGCATATCG AAGGTACAGGCGACGCAT GGGA-CATGTTGGTATTGCGA TAGAGT

BBSC_1757       -------------------------GGGGCAGTGGAGTGTGAGCGCTCACAAACCCAACATCCATTCGTGGAAACACGCCCGC-AAAACG GAAGTACAGGCGAGGCAT GGGC-TGTGTTGGTATTGCCG TAGAGT

BDP_1514        -----------------------------AAACTCATTGTGAGCGTTCACGGAAACGACGTCGTTTTCTGAAACACACGACCGCCATACG TAAGTACAGGTGACGCAC GGGC-GGTGTTGGTATTGCCC TAAAGT

BMOU_0196       -----------------------------AAACCTACCGTTAGCGTTCACGCAAATGGCGTCGTTTTCTGAAACACACTCCCGCCATGCG TAAGTACAGGTGACGCAC GGGC-GGTGTTGGTATTGCCC TAAAGT

BBPC_1247       -----------------------------ACATGCAGCGTGAGCGCTCACAGAAAATACGACGTTTTC-TGAAACACACGCGCGAATGCG TAAGTACAGGTGACGCAC GGGT-GACGTTGGTATTGCCT TAAAGT

BBKW_1382       -----------------------------ACATGCAGCGTGAGCGCTCACAGAAAATACGACGTTTTC-TGAAACACACGTGCGAGTGCG TAAGTACAGGTGACGCAC GGAT-GACGTTGGTATTGCCT TAAAGT

BAD_1079        -----------------------ATGCGGGACATGCATGTGAGCGTTCACTGAAAATCGCACTGCATTTTGGAACACGCGCCTCGGAACG TAAGTACAGGTGACGCAC GGAC-GGTGTTGGTATTGCCC TACAGT

BSTER_1443      -----------------------ATGCGGGACATGCATGTGAGCGTTCACTGAAAATCGCACTGCATTTTGGAACACGCGCCTCGGAACG TAAGTACAGGTGACGCAC GGAC-GGTGTTGGTATTGCCC TACAGT

BBOMB_0776      -------------------CGTCAGACGTCCGATTCTTGTTAGCGGTAACATGGTTTTGGTCGGTTTTGATGAAAAAACATGGGAATCGGC CGGTACAGCGCGCACAG AGGA-GCCGTTGGTATTTCCG TAAAAT

                                                      ** * ** * **                                         *       *****       ** ** * *        *******

BSTEL_0869      AACAATGGCTCCGGCGTGCCCA-----------------------------------GCGTGC-CGGC--GTCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATCGAGGGAGA

BCAL_0662       AACAATGGTTCCGTGTGCGT-CC--------------------ACGT--------------GC-CCGG--GGCCTTC--CCCA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATTGAGGGAGA

BREU_1463       AACAACGGCGCGGTATGCGCACA--------------------GCGC--------------AT-GTCC--GCCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATTGAGGGAGA

BISA_1483       AACAATGGCGTGGTGTGCCACA---------------------GCAC--------------AT-TACC--GCCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATTGAGGGAGA

Bbr_1233        AACAATGGCCCGGTGTGCCA-GA--------------------GCGC--------------AC-CACG--GGCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATTGAGGGAGA

Blon_0900       AACAATGGCCCGGTGTGCCA-AA--------------------GCGC--------------GC-CAAG--GCCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATTGAGGGAGA

BL1363          AACAATGGCCCGGTGTGCCA-AA--------------------GCGC--------------GC-CAAG--GCCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATTGAGGGAGA

B8809_RS05775   AACAATGGCCCGGTGTGCCA-AA--------------------GCGC--------------GC-CAAG--GCCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATTGAGGGAGA

BBNG_00506      AACAAAGGCCGTAGCGCATCCAT--------------------GCGC--------------AA-ACGG--CCTACCC--TACA AACACATGACAGTTAAGATTGGTATCAACGGCTTTGGTCGTATCGAAGGGAG

BBIA_2113       AACAATGGCCCCAGCGTGCCTA----------------------------------GGCATGTGCCGG--GTCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGTTTCGGTCGTATCGAGGGAGA

BBSC_1757       AACAATGGCCCCATGTGTTCCA-----------------------------------ATGCGCGCGGG--GTCACCC--TACA ATTACATGACAGTTAAGATTGGTATCAACGGCTTCGGTCGCATCGAGGGAGA

BDP_1514        AACAATGGCTTCATTGCGCCTCG--------------------CGCA--------------TG-TGTG--GCCTACC--CTAA ATTACATGACAGTTAAGATTGGTATCAACGGCTTTGGTCGTATCGAGGGAGA

BMOU_0196       AACAATGGCTTCATTGCGCCCCG--------------------CGCA--------------TG-TGTG--GCCTACC--CCAA ATTACATGACAGTTAAGATTGGTATCAACGGCTTTGGTCGTATCGAGGGAGA

BBPC_1247       AACAATGGCTTCTGTGTGCCCAG--------------------CACA--------------CG-TGTG--GCCTACC--CTAA ATTACATGACAGTTAAGATTGGTATCAACGGCTTTGGTCGTATCGAGGGAGA

BBKW_1382       AACAATGGCTTCTGTGTGCCCAG--------------------CACA--------------CG-TGTG--GCCTACC--CTAA ATTACATGACAGTTAAGATTGGTATTAACGGCTTTGGTCGTATCGAGGGAGA

BAD_1079        AACAATGGCTTCAGTGTGCCTGG--------------------CACA--------------CG-CGTG--GCCTACC--CTAA ATTACATGACAGTTAAGATTGGTATTAACGGCTTTGGTCGTATCGAGGGAGA

BSTER_1443      AACAATGGCTTCAGTGTGCCTGG--------------------CACA--------------CG-CGTG--GCCTACC--CTAA ATTACATGACAGTTAAGATTGGTATTAACGGCTTTGGTCGTATCGAGGGAGA

BBOMB_0776      AAAATAGCCGTCGAGCTCCAACTTACAA-----------CAAGATGC--------------GC-CACG--GCTAAAT--TCAA ATTACATGACAGTAAAGATTGGTATCAACGGCTTCGGTCGAATCGAGGGAGA

                ** *  *                                                                           ** **   *  ********** *********** ***** ** ***** ** *



5.  eno (activation)

BMIN_1358       ---------ATGGCATTGTGAGCGTTCACGAAC--CGCCGCGAC-GGCGA-ACGGTCTAGTCCATAAAGCCCGG TAGAA-CCGTTATCGCA--A-CCTACG--T-TGT CAGTTGTGGCAGCTATATCCT AAGGAG

H0424_RS03195   -GTTGAATCAAAATATTGTGAACGTTCACGGCATAAATACGCTGGTACTC-AATATAACGTCCATAAAACGCAC TAAAA-GAGTCATCACA--A-CCCATAGGT-ATA TAGTTGTGGCAGCTATAATCT AAGGAG

BBOU_0409       -TATCTCGCACGCGGCTGTGAACGCTCACAGGGAACAGTGAGTGAAATCG-ACGATATCGTCCAACAATTCCAC TGACA-TTGTCATCACA--A-CCTGA---G-CAA TAGTTGTGGCAGCAATATCCT AAGGAG

D805_0822       -TGAAGCGCACGCGGCTGTGAACGCTCACAGGAAACAGTGAGTGAAATCG-GCGATATCGTCCAACAATTCCAC TGACA-GTGTCATCACA--A-CCTGA---G-CAA TAGTTGTGGCAGCAATATCCT AAGGAG

BITS_1198       --ATGGCGTCGAAAACTGTGAACGCTCACACACGCCATGCAGCACAATCA-CAGTTATCGTCCACAAAGCCCAC TGGAA-ACGTCAACACA--A-CCTAA--TT-GCT TAGTTGTGGCAGCTATATTCT AAGGAG

BSTEL_0380      --GGTGAACAGTGGGATGTGAACGCTCACAACACGCAATGCGGA-ACCCT-TGCGCGTAGTCCATCAATCACAC TGACG-ATGTCATCACA---ACCTAACG---TTA TAGTTGTGGCAGCAATATTCT AAGGAG

BCAL_0819       --GTATTTCCAATAACTGTGAGCGCTCACAACACGCTTTGCGCC-CCTCT-TGCGCGTAGTCCACAAATCGCAC TGACG-ATGTCATCACA---ACATAACG---TTA CAGTTGTGGCAGCAATATTCT AAGGAG

BREU_1061       -GCGTTCCGTCAGGAATGTGAGCGCTCACACCAT-TTTTGGGCG-TGTCG- ACGTCCACAAATCGCAC TAGGA-CTGTCATTAGA--TACACAACCGT-TTT TAGTTGTGGCAGCAATTCACA TAGTCT AAGGAG

BISA_1296       CGGAGAACAAA-TAAATGTGAGCGCTCACACTAT-TTTTGGGCG-TGTCG- ACGTCCACAAATCGCAC TATGA-CTGTCATTAGA--TACACAACCGT-TTT TAGTTGTGGCAGCAATTCACA TAGTCT AAGGAG

Bbr_0725        CGCGGCACACCGACATTGTGAGCGCTCACATCAAATTTTGGGCG-TGTTG- ACGTCCACAAATCGCAC TATGA-ATGTCATTCAAGATACACAACCGT-TTT TAGTTGTGGCAGCAATTCACA TACTCT AAGGAG

Blon_1836       GGCGGCACACTGGCATTGTGAGCGCTAACACTAAATTTTGGGCG-TGTTG- ACGTCCACAAATCGCAC TAAGA-ATGTCATTCAAGATACACAACCGT-TTT TAGTTGTGGCAGTAATTCACA TACTCT AAGGAG

BL1022          GGCGGCACACTGGCATTGTGAGCGCTAACGCTAAATTTTGGGCG-TGTTG- ACGTCCACAAATCGCAC TAAGA-ATGTCATTCAAGATACACAACCGT-TTT TAGTTGTGGCAGTAATTCACA TACTCT AAGGAG

B8809_RS02940   GGCGGCACACTGGCATTGTGAGCGCTAACGCTAAATTTTGGGCG-TGTTG- ACGTCCACAAATCGCAC TAAGA-ATGTCATTCAAGATACACAACCGT-TTT TAGTTGTGGCAGTAATTCACA TACTCT AAGGAG

BBNG_00642      --TATATCCAGCCGAATGTTAGCGCTCATATTATTTTTCCGAGA-AATTC-TGGCACTCGTCCACAAAAGGCAT TAAGT-CTGTCATCACA--A-CCTAACAGT-CTT TAGTTGTGGCAGCTATATTCT AAGGAG

BBIA_2197       -GTGTCGTCACAACGATGTGAGCGCTCACATTTTCGTGTCGCAT-CCCCT-TGCGTCTCGTCCATCAAACCCGG TAAGG-CTGTCATCACA---ACCTATACG--TTA TAGTTGTGGCAGCTATATTCT AAGGAG

BBSC_1435       --TGCGCGCACCTGAATGTGAGCGCTAACAAACTTGTTGCCGAA-AAGGG-TGTCGGTCGTCCATAAATCCCAC TAGGA-CTGTCATCACA---ACCTAACA---TTA TAGTTGTGGCAGCAATATTCT AAGGAG

THER5_1063      -TATCTCGCGCGTGGCTGTGAACGCTCACAGGAAACAGTGAGTGAAATCG-GCGATATCGTCCAACAATTCCAC TGACA-GTGTCATCACA--A-CCTGA---G-CAA TAGTTGTGGCAGCAATATCCT AAGGAG

BDP_0870        -ATGTCCGCAGATGTATGTGAGCGTTCACATGATTCGTGTCGGAAAAGTT-TGCGCTACGTCCACAAAACGCAC AGGCA-TTGTCATCACA---ACCTAACGTT-TAT TAGTTGTGGCAGTAATATTCT AAGGAG

BBPC_0725       -ATCCGACACGATTTGTGTGAGCGTTCACACAAATCGTGTCGGATAAGTT-TGCCATACGTCCACAAAACGCAC AGGCA-ATGTCATCACA---ACCTAACGTT-TAT TAGTTGTGGCAGTAATATTCT AAGGAG

BBKW_0740       -GTCCGACACGATTTATGTGAGCGTTCACATAAATCGTGTCGGATAAGTT-TGCCATACGTCCACAAAACGCAC AGGCA-ATGTCATCACA---ACCTAACGTT-TAT TAGTTGTGGCAGTAATATTCT AAGGAG

BAD_0645        ---ATGCAAAAAAGAGTGTGAGCGTTCACATGGAACATGCGGGCAAAGTT-TGGCATACGTCCATAAATCGCAC TGGCA-TTGTCATCACA---ACCTAACGTT-TAT TAGTTGTGGCAGTAATATTCT AAGGAG

BSTER_1777      ---ATGCAAAAAAGAGTGTGAGCGTTCACATGGAACATGCGGGCAAAGTT-TGGCATACGTCCATAAATCGCAC TGGCA-TTGTCATCACA---ACCTAACGTT-TAT TAGTTGTGGCAGTAATATTCT AAGGAG

BCHO_1674       ACGGGGCGCGCCGGGGTGGGAGCGCTCACAGTTTTCGCCGACGG-GAAGTT-GCGAATCGTCCAACAACGGCAT TGCAG-ATGTCATCACA--A-CCCGTACA--CAC CAGTTGTGGCAGCAATACTCT AAGGAG

AH67_05625      GGGCCGCCCGATAGATTGTGAGCGCTCACAAAGAATGGTGGGT--CCGGC-GCGCACTCGTCCAATAAGCCCAC TGGAGACTGTCAACACA---AC-CTATGCA-CAT TAGTTGTGGCAGCAATACTGT AAGGAG

BMAGN_0589      TAGGAAGAACGGAGGCTGTTAACGCTCACATTTTTCTGATAGC--AAGGT-TGCCACTCGTCCACAAAACCCAC GTGAA-GTGTCATCACA---AC-CT--ATACATA TAGTTGTGGCAGTTATACGCT AAGGAG

BSAE_0901       --AGGGGATTCGCCGATGTGAGCGCTAACGAAAGTTCTTCCGCG-TGTCTTCGCCCAACGTCCATCAAACCCAC TAACA-GTGTCATCACA--A-CCCAACGT--CGT TAGTTGTGGCAGTAATATCCT AAGGAG

BPSY_1734       GGATAGGCATCCGACTTGTTAGCGCTAACATAAAAATTGGCCCC-ACTCAG-CGCCATCGTCCAACAAACGCAC TATGA-GTGTCAGCACA--A-CATACATGT-CTT AAGTTGTGGCAGCAATACTCT AAGGAG

BISU_0542       ------CATCGTTGGATGTGAACGCTCCCAGCGGGCGGTGCCGTCAGAGC-GCGCTGTAGTCCAACAAACACAC TGACG-GTGTCATACAA---CCA---ACGC-TTG TAGTTGTGGCAGCAATATTCT AAGGAG

BBOH_1126       GAGCTTGAGCATAGTATGTGAGCGCTAACATAAAACCAACAT-CTTTTGT-TGGCTTCCGTCCTTGAGAACTAC TGAAC-ATGGTAATAAC---ACA---AAGC-TGT CGATTGTGGCAGCAATATTCT AAGGAG

BBOMB_0226      GGTTTCCCACGTTCTATGTTAACGCTAATATAAATTATGAT-T--TCCTT-GCACGCTCGTCCAACTTTGCAAC GGTAG-CTGTTAGTACA---AA-CA--AGC-TCG TAATTGTGTCTGCAATAAACT AAGGAG

                                **  * ** *                                 ****           **   *        *  *                      ******   ***** * *  *



6.  pyk (activation)

BITS_1163    TGTGGCACGATTCATTTATAAAACGTGGAAAACCGTCATTGTTAGCGCTCACAACACGCCGAGTGCATAGGA-TGACTTGGA-GAAGTGAAGCAGG TGTTCT-TGGAAGTGGGT-----CGTTCGCGGCTCATAGACT

BSTEL_0427   ---------------------GTATTGCGGCGATTGGGTTGTGAGCGTTAACAACACACCGAGAGGAAAAC-TGGAAGGAAC-GGATGAAAGCTAG GTTCCGTGGAAAACGTAG-----GTCGTCCGGCCTGTACACT

BCAL_0786    ---------------------TTGTTGCGGCCATTGGGTTGTGAGCGCTAACAACACGCCTTGTGAAAAAC-TGGATTCACC-GGAGGGAACCTAG GCTGTAGTGGAAAACGGA-----GCCATTCCG-GTTTACACT

BREU_1094    ---------------------CC-CAATGGCCACAACAATGTGAGCGCTCACAACACACCGGCGAAAAAAT- TGCGTCGGTGAGCGCTAG GAAACA-CGGCAAGTGAG-----GCTTTCCGCCTCGTTGTCT TAGACT

BISA_1328    ---------------------CC-CAATGGGCAGAACAATGTGAGCGCTCACAACACACCGAGTAAAAAAC- TGCGTCGGTGAGCGCTAG ATTGCA-CGGCAAGTGAG-----GCTTCAAGCCTCGTTGTCA TAGACT

Bbr_0757     ---------------------CC-CAATCGGCGCAACAGTGTGAGCGCTCACAACACACCGGGGAATAAAC- TGAGCCGGTCTGCGCTAG GGGCTG-CGGCAAGTGAG-----GCAATCGCGCCTCTTGTCA TAGACT

Blon_1745    ---------------------CC-CAGTCAACACAACAATGTGAGCGCTCACAACACACCGTGAAGAAAAC- TGAGTCGGCTCGCGCTAG GAGTTT-CGGCAAGTGAG-----GCGATCGCGCCTCTTGTCA TAGACT

BBSC_1400    ---------------------CC-TTTTCCCGACATAATTGTTAGCGCTCACAACACACCCCGTTCCGTAC- AGT-TGGGGCCAAGCTAG ATGCCG-TGGAAGCCGGG-----CCGTCAGGTCCGGTGGAGA TAGACT

THER5_1025   ---------------------AACGCGACATGAAGCTGATGTGAGCGTTCACAACACAGTTGCCTGAATGG- CATGGTGGGGGAACCGAG AGCACA-CGGAAACAGGA-----TTCTCACCTGTTCTTGGCG TAGACT

BDP_0904     ---------------------TCGTTCTCCCGACAAAAATGTGAGCGCTCACAACACGCCTCTGTCCGGAG- TGAG-CGCTTTTTGCTAG ATGCCATTGGAAACAGGG-----TCGTCAGATCCAATGGAAG TAAACT

BMOU_0847    ---------------------TCATTCTCCCGAAAGAAATGTGAGCGCTCACAACACACCTCGGTCCGGGG- TGAG-CGCTATTTGCTAG ATGCCATTGGAAACAGGG-----TCGTCAGATCCAATGGAAG TAGACT

BBPC_0760    ---------------------TCTTTT-TATCAAAAAAATGTGAGCGCTCACAACACGCCTCGTTTCAGGG- TGAG-CGCTTTTTGCTAG GGTCGGTTGGAAACAGGG-----TCGTCAGATCCAATGGAAG TAGACT

BBKW_0773    ---------------------TCTTTT-TAGCAAAAAAATGTGAGCGCTCACAACACGCCTCGTTTCAGGG- TGAG-CGCTTTTTGCTAG AGTCGGTTGGAAACAGGG-----TCGTCAGATCCCATGGAAG TAGACT

BSTER_1676   ---------------------TCTATTCTCCTACGAAATTGTGAGCGCTCACAACACACCTAGTTCTGAGG- TGGG-CGCTTTTTGCTAG ATGCCATTGGAAACAGGG-----TCGTCAGATCCAATGGAAG TAAGCT

BCUN_0324    ---------------------CATAGCGGGATCAATGTTTGTTAGCGCTCACAAAAAAACGCCGGAGCGGC- GATG-GAGGTATTGCGG- GGGTGATGGCATTCGCGG-----GGTTGCCCG-CGGTTGCGT TAAGCT

BMAGN_0625   ---------------------CTTATATTTTCCACCGATTGTTAGCGCTAACAGAAAAACGCTTGCGCTTCG-GGCGTGG-CGCGGTTTTCGCGAC AGTAGC-CGATCACCGGG-----AGTTACCACCCGATAAACT

BSAE_0869    ---------------------CGATTGCGCCCACCGGAATGTGAGCGCTAACAAACACACCGTGCGGAAAAGTGGCTCCGTG-CAGGTTTTCCTAG GTCGTG-TGGCAACTGGG-----TCGTCAGACCCCCTAAACT

BPSY_1700    ---------------------CATTGGGCTCACATCAATTGTGAGCGCTAACAACACACCGGGCCGATTCGCTGTCTTCCGT-CGCCGATTGCTAG CGGTTT-TGGAAGACGAG-----GGGATATCTACCCTAGACT

                                                    *** **** * ***                                       *   **  **                                    

BITS_1163    ATCAA--C---AA-CAATCCAAGAT CATGTATGCGCAAAGCCAAAATCGTCGATACCATCGGTCCCGCTACCGAATCTTATGACAACCTCCTCAAGCTGGTCGAGGCAGGTATAGGCAGG

BSTEL_0427   CG---TCC---CT-TGCAATAGTTA GCAACATGCGCAAAGCCAAGATCGTCGACACCATCGGTCCCGCCACCGAATCCCTCGAAGGCATCACCAGCCTCGTCGAGGCCGGCATGGAATAG

BCAL_0786    CC---GTC---CG-TTGCAAAGTTA GCAACATGCGCAAAGCCAAGATCGTCGACACCATCGGCCCCGCCAGCGAGTCCCTTGAAGGCATCACCAGCCTCGTTGAGGCCGGCATGGAATAG

BREU_1094    AACCA--C---A---AGAAAAGGAT CATTCATGCGTAAAGCCAAGATCGTAGACACCATCGGTCCTTCCACCGAGGATTACGACAACCTCCTCAAGCTCGTCGAAGCCGGTATAGGCAGG

BISA_1328    AACCA--A---CA--AAGAAAAGAT CATTCATGCGTAAAGCCAAGATCGTAGACACCATCGGTCCCGCTACCGAGGATTACGACAACCTCCTCAAGCTCGTTGAAGCTGGTATAGGCAGG

Bbr_0757     GAACCA-A---AAAAGAACAAGAAT CATTCATGCGTAAAGCCAAGATCGTAGACACCATCGGTCCTTCCACCGAGGATTACGACAACCTTCTCAAGCTCGTCGAAGCCGGTATAGGCAGG

Blon_1745    GAACCA-A---AT-TGAACAAGAAT CATTCATGCGTAAAGCCAAGATCGTAGACACCATCGGTCCTTCCACCGAGGATTACGACAACCTCCTGAAGCTCGTTGAAGCCGGTATAGGCAGG

BBSC_1400    GTGTA--C---A---AGATAAGAAT CATTCATGCGTAAAGCCAAGATCGTAGATACCATCGGTCCCGCTAGCGAGGATTACGACGAGCTCCTGAAGCTCGTCGAAGCCGGTATAGGCAGG

THER5_1025   GATAGA-AAAGTA-AGTTGAAACAG TATTCATGCGTAAAGCAAAGATCGTCGACACGATCGGTCCAGCCACCGAGTCCCTCGAAGGCATCACCAAGCTCGTCGAAGCCGGTATAGGCAGG

BDP_0904     ATCAA--A---TT-AGAACAGGAAT CATACATGCGTAAAGCCAAGATCGTAGATACCATCGGTCCCGCTACCGAGTCTCTGGAAGGCATCACCAGCCTCGTCGAAGCAGGTATAGGCAGG

BMOU_0847    ATCAA--G---TT-AAAACAGGAAT CATACATGCGTAAAGCCAAGATCGTAGATACCATCGGTCCCGCTACCGAGTCTCTGGAAGGCATCACCAGCCTCGTCGAAGCCGGTATAGGCAGG

BBPC_0760    AATCA--A---TA-TCAACAAGAAT CATTCATGCGTAAAGCCAAGATCGTAGATACCATCGGTCCAGCTACCGAGTCCCTGGAAGGCATCACCAGCCTTGTCGAAGCAGGTATAGGCAGG

BBKW_0773    AATCA--A---TA-TCAACAAGAAT CATTCATGCGTAAAGCCAAGATCGTAGATACCATCGGTCCAGCTACCGAGTCCCTGGAAGGCATCACCAGCCTTGTCGAAGCAGGTATAGGCAGG

BSTER_1676   AATCA--A---TA-TCAACAAGAAT CATTCATGCGTAAAGCCAAGATCGTAGATACCATCGGTCCCGCCACCGAGTCCCTGGAAGGCATCACCAGCCTTGTCGAAGCAGGTATAGGCAGG

BCUN_0324    AG---TGA---CA-ACAGAAAGAAC CATACATGCGTAAAGCCAAGATCGTAGACACCATCGGTCCCGCCACCGAATCGCTCGAGAATCTCACGAAGCTCGTCGAGGCGGGCATAGGTAGG

BMAGN_0625   TGTTAC------C-TATGTAGAAAG CATTCATGCGTAAAGCAAAGATTGTGGACACCATTGGTCCAGCTACCGAATCTCTCGAAAACCTCACCAAGCTTGTGGAAGCCGGTATTGGATAG

BSAE_0869    ACACG---------TCAAGAAGGAT CAT--ATGCGTAAAGCCAAGATCGTAGATACCATCGGTCCCGCCACCGAATCGCTCGAGAACCTCACCAAGCTCGTCGAAGCGGGTATAGGCAGC

BPSY_1700    CCCAACCA---TC-AAATAGGAAAT CATTCATGCGCAAAGCCAAGATTGTAGACACCATCGGACCAGCCACAGAATCGTTGGAGAACCTCACCAAGCTCGTCGAAGCGGGTATAGGCAGG

                                       *          ***** ***** ** ** ** ** ** ** ** **  * *  **       **     *    *   * ** ** ** ** ** 



7.  tkt - tal (activation)

BSTEL_0929   ---------------GACACATATTGTGAACGCTAACAGAACAGAAGTTACCAAA-ACACGCCAAAATCAA ACGTCGCGAAATG-AAGG GGGTAACGCAATGTGAGGGCGACA-GCGCCCGGCACAAACGCT TAGCAT

BCAL_0272    ---------------GGCACATTCTGTGAACGCTAACGGAACAGAAGCTACCAAA-ACACGCCAAAATCAC ACGTCGTGAAATG-ACGG AGGCATCGCAATGTGAGGGCGTCTTGCGCTCGGCACAACCACT TAACAT

BREU_0025    ---------------GATGTGAATTGTGAACGCTAACAGCACACAAACTACCAAA-ACACGCCAAATATGC AACGTCGTCTTGCGACGC GGAAAACGCAATGTGAGGGCGTCATGCGCCCGGCACAACCACA TAGCAT

BISA_0603    ---------------CATGTTAATTGTGAACGCTAACAGAACACAACTTACCAAA-ACACGCCAAATATGC AACGTCTTCTTGCGACGT GGGAAACGCAATGTGAGGGCGTCGTGCGCCCGGCACAACCACA TAACAT

Bbr_1003     ---------------GATGTGAATTGTGAACGCTAACAGAACACAAACTACCAAA-ACACGCCAAAATTGC ACGTCGCAAACCA-TCGC GGTAAGCGCAATGTGAGGGCGTCAAGCGCCCGGCACAACCATA TAGCAT

Blon_1096    ---------------AATGTTCACTGTGAACGTTAACAGAACACAAACTACCAGA-ACACGCCAAAATTGC ACGTCGCAAACCG-ACGG GGTAATCGCAATGTGAGGGCGTCAAGCGCCCGGCACAACCACA TAGCAT

BL0716       ---------------AATGTTCACTGTGAACGCTAACAGAACACAAACTACCAAA-ACACGCCAAAATTGC ACGTCGCAAACCG-ACGC GGTAATCGCAATGTGAGGGCGTCAAGCGCCCGGCACAACCACA TAGCAT

BBNG_00949   CGTCGGCATGAGTCAGTCAATACTTGTGAGCGCTAACATAACATAATCTACCAAA-ACACGCCAAAAGCGA AAGTCTGTTCACA-ACGT GGGATT-GCAATGTGAGGGCATGCATGGCGCGGCATAACCACT TAGTAT

BBIA_1485    ACACAACGTACCATCCACGTTCATTGTGAACGCTAACAGCACACAAACTCACAAA-ACACGCCAAAAACCA TTAGTCGGTTCGCACGGT G-TAAGGGCAATGTGAGGGCATGCATGGCATGGCATACACCGC TATTAT

BBSC_1462    GCGTAATGCCACATTTTTGTTCACTGTGAACGCTAACAGCACACAAGTTAACAAAAACACGCCAAAATCGC AAGTCGGTTGAGG-CGGT G-TAAGAGCAATGTGAGGGTATGCATGGCCCGGCACAACCGCT TAGTAT

BDP_1145     GTGCAAATGCACGGAAATGTTCATTGTGAACGCTAACAGAACACAACTTACCAAA-ACACGCCAAAATATC ACGTCATCGCGCA-TCGC GGGATACGCAATGTGAGGGCGTCAAGCGCTCGGCACAACTGCT TACTAT

BMOU_1044    GCGCAAACGCACGGGAATGTTCATTGTGAGCGTTAACAGAACACAACTTACCAAA-ACACGCCAAAATTTC ACGTCACCTCACA-TCGC GGAATACGCAATGTGAGGGCGTCAAGCGCTCGGCACAACTGCT TACTAT

BBPC_0945    GAGCAATCGCACGAGAATGTTAACTGTGAGCGTTAACAGAACACAAACTACCAAA-ACACGCCAAAAATCC ACGTCACCTCACA-TCGC GGAAAACGCAATGTGAGGGCGTCGAGCGCTCGGCACAACCACA TACTAT

BBKW_1047    GGACGATCGCACGAGAATGTTAATTGTGAGCGTTAACAGAACACAAACTACCAAA-ACACGCCAAAAATCC CGTCACCTCACG--TCGC GGAAAACGCAATGTGAGGGCGTCGAGCGCTCGGCACAATCACA TACTAT

BAD_0829     TCTGAAGTTCACGCGAATGTTAATTGTGAGCGCTAACAGCACACAAACTACCAAA-ACACGCCAAAATTTC ACGTCACCTCACA-TCGC GGGAAACGCAATGTGAGGGCGTCGAGCGCTCGGCACAACCACA TACTAT

BSTER_1013   TCTGAAGTTCACGCGAATGTTAATTGTGAGCGCTAACAGCACACAAACTACCAAA-ACACGCCAAAATTTC ACGTCACCTCACA-TCGC GGGAAACGCAATGTGAGGGCGTCGAGCGCTCGGCACAACCACA TACTAT

BSAE_1261    --------------GCGGCTGAATTGTGAGCGTTAACATCGCGAAATGGCCGAAA-ACACGCGAACAATGCC GGTCGGTCTTGA-AAGT G-TAAGAGCAATGTGAGGACGTTCATGGCCCGGCACATTGTCA TAGGAT

BISU_1589    ---------AAA-TATGCGGATTCTGTGAACGCTCACGAACCGTAAACCGGCCGA-ACACGCCAACGCCGCG AGTCGTCTGCGA-AAGC GA-AGGGGCAATGTGAGGGCATATATGGCGCGGCATAGCGTCA TACCAT

                                     ***** ** * **    *  **        * ****** **                            * **  **       ***********         **  **** *

BSTEL_0929   AGCC--GGATA-CG--CG--G--CCCGACC-AAGC AA---GACA----TC-CATGACCGAATTCAAGGAGACCGAGCTGGACGAGCGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BCAL_0272    AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAACTGGACGAACGCGCCATCAAGATGGCGAAGGTCGGAAGGA

BREU_0025    AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA---ATC-CATGACCGAATTCAAGGAGACCGAGCTCGACGAGCGTGCCATCAAGATGGCAAAGGTCGGAAGGA

BISA_0603    AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA---ATC-CATGACCGAATTCAAGGAGACCGAGCTCGACGAGCGCGCCATCAAGATGGCAAAGGTCGGAAGGA

Bbr_1003     AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAGCTCGACGAGCGCGCCATCAAGATGGCGAAGGCCGGAAGGA

Blon_1096    AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAGCTCGACGAGCGCGCCATCAAGATGGCGAAGGTCGGAAGGA

BL0716       AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAGCTCGACGAGCGCGCCATCAAGATGGCGAAGGTCGGAAGGA

BBNG_00949   AGCC--GAAATGCGTGGT--G--CCCGAAG-TATT AA---GTA-C--ATC-CATGACCGAATTCAAGGAGACCGAGCTGGACGAGCGCGCCATCAACATGGCCAAGGTCGGAAGGA

BBIA_1485    AGCC--ATGCG-CG--TG--GTGTCCGAAG-TATT AA---ACTAC--AGA-CATGACCGAATTCAAGGAAACCGAACTGGACGAGCGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BBSC_1462    AGCC--GGACG-CG--TG--GTACCCGAAG-TATT AA---ATTAC--AGA-CATGACCGAATTCAAGGAAACCGAACTGGACGAACGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BDP_1145     AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TCCTATGACCGAATTCAAGGAGACCGAGCTGGACGAGCGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BMOU_1044    AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TCCTATGACCGAATTCAAGGAGACCGAGCTGGACGAGCGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BBPC_0945    AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAGCTGGACGAGCGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BBKW_1047    AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAGCTGGACGAGCGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BAD_0829     AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAGCTGGACGAACGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BSTER_1013   AGCC--GGATA-CG--CG--G--CCCGACC-AATT AA---GTAA----TC-CATGACCGAATTCAAGGAGACCGAGCTGGACGAACGCGCCATCAAGATGGCCAAGGTCGGAAGGA

BSAE_1261    AGCC--GAAGG-CG--TG--GCGTTCGACG-TATT AA---GTAGA--ATC-TATGACCGATAACACGTGGTCTGAATTGGACGAGCGCGCCATCAAGATGGCGAAGGTGGGAAGGA

BISU_1589    AGCC--GTATG-CG--TGATG--CTCGCAG-TATT AA---GTAGATCACC-TATGACCGATTTCACTTGGTCTGACTTGGACGAGCGCGCTGTGAAGATGGCGAAGGCCGGAAGGA

             ****        **      *    **     *  *********               ********   **      * **  * ***** ** **  * ** ***** ** *  



8.  ldh (activation)
                        Crp site              AraQ site        Crp site (not conserved in all strains)                                                  

BBOU_0652                CGTTTGCCCCGCACACAGTGTGAACGCTCTCAAATTCATC------------TCGTACCGGTTCGCCCG--CAAAGCGTTT-T--CCCCGGAGAAACGTCACGGAGAACCACTAGAGTAGAAGTGTT

D805_0597                TACTTAATACGACTTCATTGTGAACGCTCTCATATTTTTC------------CTTCCCTTGGCCCCGCGT-CAAGGCGTTT-T--CCCTGCGTAAACGTCACGGAGAGCCACTAGAGTGGAGATGTT

BSTEL_0697               TGTGTCGCGCGATGTGCGTGTGAGCGGTAACAACGTTGACGTTGCAAGGAAATCGTCAACCA--TCGTTC-GACGCGT------------------CGTCACGTAATGCGAGTACATTGGTAGCCGT

BISA_1443        TAACGTGATGAAAGTCACATATAGATTGTGAGCGCTAACAACCATTGGGA---ATACAAGGTTTTCTGAT--TTTCGT-AGCAAATTTT---TGGGAG CGTCTAACCGGGTT GTAAAACCGTTCGCAAA TATAAA

Bbr_1273         TAACGTGACGAAAATCACATAATGGCTGTGAGCGCTAACAACTGCTGAAA---ACATTAGGGTTATGGCA--TCATTGGATATGCATTG---TGGCCC CGTCTTAGCGGGTT GTGAAACCGTTGCGAAA TATAAA

Blon_0840        TAACGTGATAAACATCACAGTTTGTTTGGGAGCGCTAACAACCGTTGAGA---ACATTACCATACCGTTA--TCAAACAGGGTGGTGCG---CTG AAACGTCTTAGCGGGTT GTGAA CGTTGTAGCA TATAGA GA

BL1308           TAACGTGATAAACATCACAGTATATTCGTGAGCGCTAACAACCGTTGAAA---ACATTACCATACGGTTA--TCAAACAGGGTGGTGTG---CTG AAACGTCTTAGCGGGTT GTGAA CGTTGTAGCA TATAGA GA

B8809_RS06070    TAACGTGATAAACATCACAGTATATTCGTGAGCGCTAACAACCGTTGAAA---ACATTACCATACGGTTG--TCAAACAGGGTGGTGTG---CCG AAACGTCTTAGCGGGTT GTGAA CGTTGTAGCA TATAGA GA

BBNG_00458               TGCCGCTGACGCAATGTCTGTGAGCGTTCACAACAATGTGACGCAAATCACCTTGCCTTCG---GGGCGA-TAATGACTACGGCAATCAGCGCAAACGTCATCATGTGTAGATACAGTAAGTGTGTT

BIFANG_03283             TGGTAGACACGTGACCGATGTGAGCGCTGCCAGT---------------------------------------------------------------GTCAGGTTATGTGAGTACTGTTGAAGTGAT

BMERY_0024               ACGTGGCACGCGGTGATATGTGAGCGCTGCCAGT---------------------------------------------------------------GTCAGGTTATGTGAGTACAGTTGAAGTGAT

THER5_1329               TTCTTGATACGACTTCATTGTGAACGCTCTCATATTTTTC------------CTTCCCTTGGCCCCGCGT-CAAGGCGTTT-T--CCCTGCGTAAACGTCACGGAGAGCCACTAGAGTGGAGATGTT

BDP_1558                 GTGAGTGCCCGCCATGTTTGTGAGCGCTCACATCAAGTGTGGCGCAAATCACGTTTCAGCCA--TGTCAG-GGCGTGCTAC---ACAAGC CGTCATGCTGTGTG GTAAAAGTGTTCTGAAA GATACA

BMOU_0293                TGGTGGTCCCCACGGTTTTGTGAACGTTCACACCAATTGTGATGCAAATCACGTTTCAGTCA--TGACGG-GCTGTGCTAG---ACGGGT CGTCATACTGTGTG GTAAAAGTGTTCCGAAA GATACA

BBPC_1284                CGCAACGAACACAGCGTTTGTGAGCGCTCACATCTTTTGTGATGCATATCACTTTTCATTAT--TTGCAA-GTCGTGTTAT---AACGCC CGTCATGCTGTGTG GTAAAGATGAATTGAAA GATAAA

BBKW_1423                CGCAACGGGCACAGCATTTGTGAGCGCTCACATGCTTTGTGAGGCATATCACTTTTCAGTAC--CTGCAA-GTCGTGTTAC---AACGCA CGTCATGCTGTATG GTAAAGATGAATCAAAA GATAGA

BSTER_1405               TTCAACGGGCGCAGTGTATGTGAGCGCTCACAAAAGCTGTGACGAAAATCACTTTTCAGTGG--TTGCAA-ATCATGCGGA---TTCACG CGTCATGCTGTATG GTAGGGTTGAAGCGAAA GATAAA

                                            * ** ** *  **                                                                 ***            **   *         

BBOU_0652        ACTGAAT-----GAAACCCGTCACAATCGGGTCAT-----TGC------CAA TAGCAA----ATGGTGAATTCAGCTGTAAAGCCCACGAAGCTCGCTATCATCGGTGCCGGCGCTGTCGGGAGAAG

D805_0597        ACTGAAT-----GAAGCCCGTCACAATCGGGTCAT-----TGC------CAA TAGCAA----ATGGTGAATTCAGCTGTAAAGCCCACGAAGCTCGCTATCATCGGTGCCGGCGCTGTCGGGAGAAG

BSTEL_0697       TGGTTG---AATGATGCCCGG---CAACGGGCATT-----GAC----TCT-A TTCATTAAC-ATGGCTGAATTGGTCAACAAGCCCACGAAGCTCGCTGTCATCGGCGCCGGCGCCGTCGAGAGAGG

BISA_1443        AGTTACATGG--CCTGCCATTCT---GCAGACCGC------CT-----TTGA TTAATCCATCATGGCGGAAACTACCGTTAAGCCCACGAAGCTTGCAATCATCGGTGCTGGTGCTGTTGAGAGAGG

Bbr_1273         AGTTACAAGG--CCTGCCATTCATCAGCAGACCGC------CT-----TTGA TTTATCCATCATGGCGGAAACTACCGTTAAGCCCACGAAGCTTGCTGTTATTGGTGCCGGTGCCGTTGAGAGAGG

Blon_0840        AGTTACAAGG--CCTGCCATTCATCAGCAGACCGC------CT-----TTGA TTCATCCATCATGGCGGAAACTACCGTTAAGCCCACGAAGCTTGCTGTTATTGGTGCCGGTGCCGTTGAGAGAGG

BL1308           AGTTACAAGG--CCTGCCATTCATCAGCAGACCGC------CT-----TTGA TTCATCCATCATGGCGGAAACTACCGTTAAGCCCACGAAGCTTGCTGTTATTGGTGCCGGTGCCGTTGAGAGAGG

B8809_RS06070    AGTTACAAGG--CCTGCCATTCATCAGCAGACCGC------CT-----TTGA TTCATCCATCATGGCGGAAACTACCGTTAAGCCCACGAAGCTTGCTGTTATTGGTGCCGGTGCCGTTGAGAGAGG

BBNG_00458       GTCAAA-AT---GAACCCCGCCAAACACGGGGCAC-----TGT----GCT-A TCTAGCAAACATGGTGGATTCACCCATTAAGCCCACAAAGCTCGCCATCGTCGGTGCCGGCGCAGTCGAGAGAGG

BIFANG_03283     GTTGTGAGAAATGATGCGCCC---AACCGGCGCAT-----CTC--TC--T-A TATAAAC---ATGGCAGAATCGCTTATCAAGCCCACGAAGCTTGCTGTTATCGGTGCCGGCGCAGTCGAGAGAGG

BMERY_0024       GTTTTGAGGAACGATGCGCCC---AAACGGCGCAT-----CTC--TC--T-A TATAGCC---ATGGCAGAATCGCTTATCAAGCCCACGAAGCTTGCTGTTATCGGTGCCGGCGCAGTCGAGAGAGG

THER5_1329       ACTGAAT-----GAAGCCCGTCACAATCGGGTCAT-----TGC------CAA TAGCAA----ATGGTGAATTCAGCTGTAAAGCCCACGAAGCTCGCTATCATCGGTGCCGGCGCTGTCGGGAGAAG

BDP_1558         ATTGAAGAT---GAAGCCCGTCACCAACGGGACAT-----TCG--TTGCCAA TAAGCAC---ATGGTGGATTCACCAATCAAGCCCACAAAGCTCGCTATCATCGGTGCCGGCGCAGTCGAGAGAGG

BMOU_0293        ATTGAAGAT---GAAGCCCGTCACCAACGGGACAT-----TCGT-TTGCCAA TAAGCAC---ATGGTGGATTCACCAATCAAGCCCACAAAGCTCGCTATCATCGGTGCCGGCGCAGTCGAGAGAGG

BBPC_1284        ATTCTAAGAG--AAAACCTGCTACCAGCGGGACAT----TCTT-TCTTAT-A TAAGCAC---ATGGTGGATTCACCAATCAAGCCCACAAAGCTCGCTATCATCGGTGCCGGTGCAGTCGAGAGAGG

BBKW_1423        ATCCTAAGGA--GAAACCTGCTACCAGCGGGACAT----TCTTTTCTTGT-A TAAGCAC---ATGGTGGATTCACCAATCAAGCCCACAAAGCTCGCTATCATCGGTGCCGGTGCAGTCGAGAGAGG

BSTER_1405       ATCGAAAGAA--AATACCCTGCCACAACGCGGGACGTTCTTCTT-GCT-CAA TAAAGCAC--ATGGTGGATTCACCAATCAAGCCCACAAAGCTCGCTATCATCGGTGCCGGCGCAGTCGAGAGAGG

                                 *          *                       * **** **         ****   *          ******** ***** **  *  * ** ** ** ** ** *



9.  galM (repression)

BCAL_0666       TTGCCTACAAACAGCTCCGCTGTTTGCTTCACGG----------CAACGTCCCATCAGAGGGGA-------------CCAAGGGTGCGGCAGTCCTCGCACTGAGGTGAGGTATCATTGTGAGCGATAACAATAC

Bbr_1237        GTTATGAAGTAGCCCAGAAGTAATCCAGAAATAGCCCTATGAATTGGCTCTCCTCATTGAGGAGAGCCAATTCTGTTATCTATAT - CGTCCCAACGCTGATGCGG TGCGAGCGGTAACAATACA CGCCG TACGAT

Blon_0896       GCTACGAAGTAGCCCAGAAGTAGTTCCGTTACGT----------TGGCTCCCCGCCAGAGGGGAGCCAATTATTTATCCTTATGTGCCGCCGCGTCTTGGGACTTGTGCGATACGATTGTGAGCGGTAACAATCT

BL1359          GCTACGAAGTAGTCCAGAAGTAGTTCTGTTACGC----------TGGCTCCCCTCCAGAGGGGAGCCAATTTTTTATCCTTATGTGCCGCCGCGTCTTGGGACTTATGCGATACGATTGTGAGCGATAACAATTT

B8809_RS05795   GCTACGAAGTAGTCCAGAAGTAGTTCTGTTACGC----------TGGCTCCCCTCCAGAGGGGAGCCAATTTTTTATCCTTATGTGCCGCCGCGTCTTGGGACTTATGCGATACGATTGTGAGCGATAACAATTT

                      *   *   *     *  *      *                *   **       **                      *   ** *              ** * **  **** ***** *******  

BCAL_0666       G-TCTCATCATCCACG TGTGCTCAAGACCATGGTTCTCAAACCCCGTACCGGCAACCAGTATTCGATTCGCAAGGGCGAGTGGAGCGCCGTCGTCACCGAGCTCGGCGCCAGCCTGCGCGAGCTCAAGTAAGGAG

Bbr_1237        GCTTTCAC-------A TGTGC-----ACTATGGCTTTGAAGCCTCGCACCGGTAACCAATACGCCATCTCATCCGGCGAATGGAGTGCCGTTGTCACTGAGCTGGGCGCCAGCTTGCGCGAACTGAAATAAGGAG

Blon_0896       G-TTTCAC-------C TGTGC-----ACTATGGCTTTGAAGCCTCGCACTGGTAACCAATATGTCATCTCGGCCGGCGAATGGGGTGCCGTCGTCACCGAAATGGGTGCCAGCCTGCGCGAGCTGAAGTAAGGAG

BL1359          G-TTCCAC-------A TGTGC-----ACTATGGCTTTGAAGCCTCGCACTGGTAACCAATATGTCATCTCGTCCGGCGAATGGAGTGCCGTCGTCACCGAACTGGGTGCCAGCCTGCGCGAGCTGAAGTAAGGAG

B8809_RS05795   G-TTCCAC-------A TGTGC-----ACTATGGCTTTGAAGCCTCGCACTGGTAACCAATATGTCATCTCGTCCGGCGAATGGAGTGCCGTCGTCACCGAACTGGGTGCCAGCCTGCGCGAGCTGAAGTAAGGAG

                * *  **         ***********     ** **** * * ** ** ** ** ** ***** **    **       ***** *** * ***** ***** **  * ** ****** ******* ** ** *

BSTEL_0445      CTTTCCGCGTTTTT-----------------------CCCGGCAACACGGAC GATAACAAGC---GCCGC AAGGGGTGGTACATCCGCACTGAATCATCAA CTGACAC-CAGTGACCGTGAGC TACAAT AGGAGA

BISA_1342       TCTTCCCGCAATTA-----------------------CTCCGCGTCTTAAGC GGTAACAATG---GTCAG GATGTGTGGTCCTAATTATGTTGATCATCAA CAGAC-CAAAGTGACCGTGAAC TACAAT AGGAGA

Bbr_0772        TCGATGGCAATGCTGAGCCTTGTCTTCGGGCATCCCGCCGCGACACAACACC GATAACAACG---ACCAC GAGATATGGTCCCACATATGTTGCACATCAA CAGACACA--GTGACCGTGAAC TACAAT AGGAGA

BL0968          AGCGTCGCAAAGGGGACGC--TTC---------CGATTGGCGCGACACCGGCGTGA ACAGTAATCGCCAC GAGGTGTGGTCCCTATCGTGTTGATCATCAA CAAAAACATCGTGACCGCGATA TACAAT AGGAGA

B8809_RS03270   AGCGTCGCCAAGGGGACGCTCTTC---------CGATTGGCGCGACACCGGCGTGA ACAGTAATCGCCAC GAGGTGTGGTCCCTATCGTGTTGATTATCAA CAAAAACATCGTGACCGCGATA TACAAT AGGAGA

                                                         *   *     ***** ** *****  *     *  ****** *    **** *        *     ************  *  *   ******

10.  pta - ackA (repression)



11.  pflB - pflA (activation)

12.  BL1113 (repression)

                                   AraQ site 1    AraQ site 2     Crp site                                                                            

BCAL_1553       CCGATTTCACTCTTGGTGTGAGCGATCACTGTGAACGATAACGGAATGTGAGATAGCTCACGCGTATTTTGCGTTAA GTGACCAACGGC ATGGAAGT----AACGACGACAACGGTGCGTCGCCTCCCA TAGACT

BREU_0248       GTTGGACCGGCCCAAAGGCGTTGGAATGATAACGCTCACAAGTGAATGTGAGATAGCTCACGCATGAATTCAGC TAAGAATGTGCAAAC GA-GCATT----AATGGTTCCGTGAAGATGCGAACTTTCA TACACT

BISA_1821       ATGGTCTGCGGCGCAAAACGTTGCAATATCAAGCAAATCACACGAATGTGATATAGCTCACTTGCAATTTCAGCTT AGCATGTGCAAAC TA-GTGGC----AATGGTTCCGTGAAGATGCGAGTTCCCA TACACT

Bbr_0787        CGGCGGATGCTGGAAACCGCTGGATTGGTAGCGCTCACAGAA-GAATGTGAGATAGCTCACTCCCAATTTCAGCTT AGACTGTGCAAAC AGTGAAGC----AAGGGTTCCGTGAAGATGCGAATTCTCA TACACT

BL0951          CATCAATACCTAGAAGCCATTGGAATGGTAGCGTTCACAAAAACAATGTGAGATAGCTCACTCCCAATTTCAGCTT AGCAAGTGCCAAC GTTGAACC----AAGGGTTCCGTGAAGATGCGAATTCTCA TACACT

B8809_RS03410   CATCAATATCTAGAAGCCATTGGAATGGTAGCGTTCACAGAAACAATGTGAGATAGCTCACTCCCAATTTCAGCTT AGCAAGTGCCAAC GTTGAACC----AAGGGTTCCGTGAAGATGCGAATTCTCA TACACT

BBSC_1654       TCCTACGACGACGGCCTCGACGGCGATGATGTGAGCGATAACAAAATGTGAGATAGCTCACGTTGTGAATCAGCCTT GCTTGGCTCAAC GGGGAGATGTAAGGAGACGGCGTGAAGATGCGCCTTCCCA TACCAT

BCHO_1335       TTCACATCATTCGGAAGTGACGCGTATCACAGGGAAAACGGGCGAATGTGACCAAGGTCACGCATCCGCGCGGCCG GATGATGAACGGC GGGACACG------CAACGGCACAAAGAGGCGTCTTCGCC TATCAT

BSAE_0970       CGACGGCCCGCCGTTCCGACCGCGGTTATGTGAACGGTAACGAAAATGTGATGTAGCTCACGTCGCGTCCCAGCTTG GGCGGCTGCGGC GAGGAACC----AACGACGGCGTAACGATGCGTCTTTTCA TACAAT

BMON_0545       CGTGACGTGAACGTTCACACGATATGGTGCGTATGCCACGGTGCAGTGTGAGGTAACTCACGTTGAGTTCCGAGACG ACTAAGGGTGCC GGCCTCAG----GCGGGGCGCATGAGA--GCGTTTTGTCG TACAAT

                                      *                     * *****   *  ****                                 ***   *                    *        *    

BCAL_1553       AGGAAC-AC-AACACC- TGGATATGACAGCTGTGGAATCTACCGCGCTCACTCAGGAGGAGCTGGACGCCAAGGCGTGGGACAAGGAG

BREU_0248       ACCG-CAAC-CCCATTA TGAC-ATGACCGCAGTAGAGAATGCCGCTGTCTTCCAGGAGGAGCTCGAGGCCAAGGCGTGGGATAAGGAG

BISA_1821       ACCAACAAC-CCCACTA TGAC-ATGACCGCAGTAGAGAATGCAGCTGTCTCCCAGGAGGAGCTCGACGCAAAGGCGTGGGCAAAGGAG

Bbr_0787        ACCTACAAC-CCCAT-T TGAC-ATGACCGCAGTAGAAAATGCAGCTGTCTCCCAAGAGGAGCTCGACGCCAAGGCGTGGGCCAAGGAG

BL0951          ACCTACAAC-CCCATTT TGAC-ATGACCGCAGTGGAAAATGCAGCTGTCTCCCAGGAGGAGCTCGACGCCAAGGCGTGGGCCAAGGAG

B8809_RS03410   ACCTACAAC-CCCATTT TGAC-ATGACCGCAGTGGAAAATGCAGCTGTCTCCCAGGAGGAGCTCGACGCCAAGGCGTGGGCCAAGGAG

BBSC_1654       GCCTACGAC----ACC- TGAC-ATGACAGCAGTTGACAATGCAG---TGTCTCAGGAAGAGCTCGAGGCCAAGGCCTGGGCAAAGGAG

BCHO_1335       GCAACA-GA-CCCCAA- TGAATATGGCAGCAGTCGAGACAACCGCGGTCTCCCCGGAGGAAATCAAGGAGCAGGCCTGGAAGAAGGAG

BSAE_0970       GCCGACGATCACCCAG- TGGATATGACAGCAGTTGATGCAACCGCGGTCTCCCCGGAGGAGCTCAACGCCAAGGCGTGGGACAAGGAG

BMON_0545       TCGTACAAC----ACG- TGATTATGACAGCAGTCGAAGAAGCCGCTCTGTCTCCCGAGGAACTCAAAGCACAAGCCTGGCATAAGGAG

                                 ********   *** * ** ** **     * *   *    *  ** **  *  * *   * ** ***   

BCAL_0028       TGCAACACGCGCGGTGGCG----CGGTGTGGGTTTGCG TGTGGTTGAGGTGT -GGACGTGTTAGCGTTCACGGCC----GGTTGCGATGGAGATACCCGGATCGCCGGCGGAACCAGGAACCATTCAAG TTCCAT

BREU_0675       TGCGACACGCGAGGTGACG----CGGTGCGGGTTTGCG TGCGGTTGAGGTGT -GGACGTGTTAGCGTTCACGGCC----GGTTGCGACGGAGACACCCGATCGGCGCGTGGAACGCGGAACCGTTCAAG TTCCAT

BISA_0103       -----CACGCGCGACCAAC----TCATGTCAGCTTGCG TGTGGTTGAACTGT ATGAATTGTTAGCGCTCACGGAGACACCGTGATATTATCGATAAATGGCATGTGCGCGTATGGGAGCCAC-TTCAAG TTCAAT

B8809_RS02480   AGTCACCACCGGCGTGTCGCAATAGCCGCCAACTTGCG TGGGGTTGAACTGT AAGAATTGTTAGCGTTCACGGCC----GG------------------------------------------TTCAAG TTCAAT

                     *   **                *     ************* ******  ****** **  **  ******** ******     * *                                          

BCAL_0028       TGTGAGCCGTACCAGTGCTGCAACGGATTGCAGCGG CATCAATGAAGTACCGCAATGTAGGCAAGTCCGGACTGAAGGTCAGCGAGGTCGCACTGGGAAGCTGGGTCACCCAGCTGACGAACGACGCGCAAGGAG

BREU_0675       CAGGAGC---------------------TGCAAACG CATCAATGAAGTACCGCAGCGTGGGCAAGTCCGGACTAAAGATCAGCGAGATCGCACTGGGAAGCTGGGTGACGCAGCTGACGAACGACGCGCAAGGAG

BISA_0103       ----CGCAAACCACACCGCGCAAGTACTCAACAACG CAACAATGAAGTATCGCAGCGTTGGCAAGTCCGGTCTGAAAATCAGTGAGGTCGCACTGGGCAGCTGGGTCACCGACCTCAAGGGCACCGCCGAAGGAG

B8809_RS02480   ----CCATGAAGAGACGACGGTGACGATTGATTATC CACACATGAAGTATCGCAGCGTTGGCAAGTCGGGACTGAAGATCAGCGAGGTCGCACTGGGCAGCTGGGTCACGGATCTCAAGGGCACGGCGGAAGGAG

                                                    ********   ******** ****  ** ******** ** ** **  **** *** ********** ******** **  * ** * *  *   **  



13.  malE , MalR represses the malE gene by binding to tandem sites (forms a tetramer) (activation)   

14.  malQ1 (activation)

                      AraQ site         MalR site 1                                                                                       MalR site 2  

Blon_2444       ATATGTTAGCGCTCTCATGATTGCGAACGCTTGCATTGTGATAATGAGGCAAAAAGG-CTGAAGTAATAGGATATCTG ATGGCCTGAAAATGATGATT GCGCCGCTATTGCTATCGTTTGACA CATGAC TTGCAA

TTGACA TATGAC TTGCAABL0141          ATATGTTAGCGCTCTCATAATTGCGAACGCTTGCATTGCGATAATGAGGCAAAAATGACCGAATTAATGGGATATTTG ATGGCCTGAAAATGATGATT GCGCCGATATTGCTATCGT

TTGACA TATGAC TTGCAAB8809_RS09430   ATATGTTAGCGCTCTCATGATTGCGAACGCTTGCATTGCGATAATGAGGCAAAAATGACTGAATTAATGGGATATTTG ATGGCCTGAAAATGATGATT GCGCTGATATTGCTATCGT

                ******************* ******************* **************** * * *** **** ****** ************************************** * *****************

Blon_2444       AAAGAAGCAAACCGTTG AGTGCATGTCGATAGTCGTAAAGGTGCGTGCTAGCGTACCTGTCCCGACCGGGGATGGCCGGGATCGACGATGA AAGGTTCGATGATCATAAT AAGAGA

BL0141          AAAGAAGCAAACCGTTG AGTGCATGTCGATAGTCATAAAGGTGCGTGTTAGCGTACCTGTCCTGACCGGGGACGGCCGGGGTCGACGATGA AAGGTTCGATGATCACAAT AAGAGA

B8809_RS09430   AAAGAAGCAAACCGTTG AGTGCATGTCGATAGTCGTAAAGGTGCGTGCTAGCGTACCTGTCCTGACCGGGGACGGCCGGG-TCGACGATGA AAGGTTCGATGATCACAAT AAGAGA

                ******************* ******************** ************ ************** ********* ******* *****************************

Bbr_1650        ----------------------------TAGATTCCGTTTTGCCGCCATGTGAGCGTTCTCATGTCGATATATGGTTGCTCAATTGTTGCAAACGTAAGCATTCTATGGC--CGTCTTACGGTGTGGCGCGGCTT

Blon_2246       TGTGTTTTGCCGCGCAAATTTGGCCGGCAATCACCCCATATCCACCATTGTGAGCGCTCACAT GTGTGAGGGCTAAAAGTA TTGGCGGAATCACGGCATTTTGCTTACGGTGTGGCGCAATCACTCACT CATAAT

BL1570          TGTGTTTTGCCGCGCAAATTTGGCCGGCAATCACCCCCTGTCCACCATTGTGAGCGCTCACAT ATGTGAGGGTAAAAAGTA TTGGCGGAATCATGGCATTTTTCTTACGGTGTGGCGCAATCACTCACT CATAAT

B8809_RS08220   TGTGTTTTGCCGCGCAAATTTGGCCGGCAATCACCCCCTATCCACCATTGTGAGCGCTCACAT ATGTGAGGGTAAAAAGTA TTGGCGGAATCATGGCATTTTTCTTACGGTGTGGCGCAATCACTCACT CATAAT

                ** **    *   *            ** *    *** * * *  *  ******** ** *** **  * * **   *   **       **      * * **   *       ***************     

Bbr_1650        TTCGGCGCTACACTGGGGCTATGAGTGAGAATACCGAGAGTAAAGAACGATTGGCTCGTCCGCTGATTCGATTGG

Blon_2246       AACGGCGTTAGACTGGGGCTATGAGTGAGATTACCGAGAGTGAAGAGCGTCTGGCCCGTCCGTTGATTCGACTGG

BL1570          AACGGCGTTAGACTGGGGCTATGAGTGAGATTACCGAGAGTGAAGAGCGTCTGGCCCGTCCGTTGATTCGACTGG

B8809_RS08220   AACGGCGTTAGACTGGGGCTATGAGTGAGATTACCGAGAGTGAAGAGCGTCTGGCCCGTCCGTTGATTCGACTGG

                  ***** ** ******************* ********** **** **  **** ****** ******** ***

15.  maa (repression)

BDP_0569        ACCTCTGCCGCCGAT ATTT-GTTAGATGGTCGA ATGTTGCGTGAACGCTCACAACATACGCGGGAAA--TGGAAGAC -GGATATGGCACGTCGCCA AATAAT GGGAGA

BMOU_1838       ATCGTCCTGCCCGAT ATTT-GTTAGATGGTCGA ATATTGCGTGGGCGTTCACAGCA--TAAACGGAAAGCGGAAGGT ---GTATGGCACGTCGCCA AATAAC GGGAGA

BBPC_0474       ACATCGGATAGTATG GCCA-GGTCAAGTAGATG GTATAGTGTGAGCGTTCACTATAGCGTGGTGGAAATCGTGACGA CGGGCATGACGAATCGTAT AATATA AGGAGA

BBKW_0464       ACATCGGATAGTATG GCCA-GGTCAAGTAGATG GTATAGTGTGAGCGCTCACTATAGCGTGGTGAAAATCGTGACGA CGGGCATGACGAATCGTAT AATATA AGGAGA

BSTER_0445      ATGCCGGGTAACGTT GTCATGGTCAAGTAAGTG GTATGGTGTGAGCGTTCACTATAGTGCGGTGGAAT--GTGATGA CGGATATGACGCATCATGC AATATA AGGAGA

                *              **         * *  *       ****   * * * ***  ** ****   *       * **      *    *****     *** *   



16.  glgB - Blon_1762 - Blon_1763 (repression)

BREU_1083       CGTGGATAAACGACCATATCGCCGACTTTATAAGACATGAATCCTCCGAGAA GCTCACACACAAAAACTCG TGTGCCATCTGGCATGGACTG-CGACGCTGATAGCGTTCACAATATGTACGACTGACG AATAAT

BISA_1317       CGTGGATAGACGACCATATCGCCGACTTGATAAGACATGAATCCTCCGAGAA GCTCACACACAAAAACTCG TGTGCCACTTGGCATGGACCGGCCCCAATGAGAACGCTCACATTACCTAAGGCTGACG AATAAT

Bbr_0746        CGTGGGTAGACGACCATATCGCCGACTTGATAAGACATGTATCCTCCGAGAA GATTACTCACAAAAACTCG TGTGCCATATGGTCTGGACTG-GGACAATGAGAGCGCTCACAATCAAGCGACCTGACG AATAAT

Blon_1761       CGCGGATAGACGACCATATCGCCGACTTTGTAAGACATGTACCCTCCGAGAA GCTTACACACAAAAACTCG TATGCCATGCGGTCTGGACCG-CCCCTATGAGAGCGCTCACAACCACGAAGACTGACG AATAAT

B8809_RS03065   CGCGGATAGACGACCATATCGCCGACTTTGTAAGACATGTACCCTCCGAGAA GCTTACACACGAAAACTCG TATGCCATGCGGTCTGGACCA-CCCCTATGAGAGCGCTCACAACCACGGAAACTGACG AATAAT

                ** ** ** *******************  ********* * ***************** * ** *** *************** *****   **  *****      *  *** * ** *****          

BREU_1083       CACGCGAGCAACAGCAGAATTTCGCCGCATTTGCCGCGTTAATACGGCGTTTTACGCGCTGACACAC CTTTGGGGCATGGATACTGAAACCAAGATCAACGAAGATACCATCACCGTGCCTGTCGCCGAAGTAGA

BISA_1317       CAGGACAAATTTGACAGAAATTCGATATATTTACCGCGTTAATACGGCGTTTTCAACTTCTACACAC CTTTGGGGCATGGATACTGAAAAGCAGATCAAAGAAGATACCATCACCGTGCCTGTTGCTCAGGTAGA

Bbr_0746        AACACTCTAAGCGGCATAAATTCGCCATTTTCGACGCGCCAATGTAGCGTTTCCGACACCAACGCAC CTTTGGGGCATGGCTAATGAAACGAAGATCAAGGAAGATACCGTCACCGTGCCTGTTGCCCAAGTAGA

Blon_1761       CACACCGAAAAGGGCAAGAATTCGCCATTTTCGACGCGCCAATGTAGCGTTTTCGACTCCAACGCAC CTTTGGGTCATGGCTAAAGAAACGAAGATCAAGGAAGATACCGTCACCGTGCCTGTCGCCCAAGTAAA

B8809_RS03065   CACAACGAAAAGGGCAAGAATTCGCCATTTTCAACGCGCCAATGTAGCGTTTTCGACTTCAACGCAC CTTTGGGACATGGCTAAAGAAACGAAGATCAAGGAAGATACCGTCACCGTGCCTGTCGCCCAAGTAGA

                 *            **  * ****     **   ****  ***   ******    *    ** ****** ******** ***** **  ****   ******* ********* ************* **  * 

BREU_1084       TTCTGCTGTTGCTCGCGTGTCGTACATATTGTGAACGCTATCAGCGTCGC-AGTCCATGCCAGATGGCACAATTATTCGAGTTTTTGTGTGTGAGCCGTCAGTTCTC TTCATGTCTTATAAAGTCGGCGGGAGGA

BISA_1318       TTCTGTCAAATTTGTCCTGCCTTAGGTAATGTGAGCGTTCTCATTGGGGCCGGTCCATGCCAAGTGGCACAATTATTCGAGTTTTTGTGTGTGAGCCGTCAGTTCTC TTCATGTCTTATCAAGTCGGCGGGAGGA

Blon_1760       TCTTGCCCTTTTCGGTGTGTCTTCGTGGTTGTGAGCGCTCTCATAGGGGC-GGTCCAGACCGCATGGCATAATTATTCGAGTTTTTGTGTGTAAGCCGTCAGTTCTC TACATGTCTTACAAAGTCGGCGGGAGGG

BL0998          TCTTGCCCTTTTCGTTGTGTTTCCGTGGTTGTGAGCGCTCTCATAGGGGT-GGTCCAGACCGCATGGCATAATCATTCGAGTTTTCGTGTGTAAGCCGTCAGTTCTC TACATGTCTTACAAAGTCGGCGGGAGGG

B8809_RS03070   TCTTGCCCTTTTCGTTGTGTTTCCGTGGTTGTGAGCGCTCTCATAGGGGT-GGTCCAGACCGCATGGCATAATTATTCGAGTTTTCGTGTGTAAGCCGTCAGTTCTC TACATGTCTTACAAAGTCGGCGGGAGGG

                *  **            **          ***** ** * ***  *  *   *****  **   ***** *** *********** ****** ******************* * *********  *********

17.  carD - ispF (repression?)

18.  birA (repression)

BISA_1131       GGATGGATATGG-----------ATGGTGGGAGCCTTCTAGGGTGTGTGCGAGCGGCTGTGACTTTGCTCACCTGTGAACG TGGTCGCGGTATG AGCGGATTTTTGGGTTTGGAACCGTGAGATTCACA TAGAAA

Bbr_1723        ATTGCAGACGCAGGCAAGGCCGCTATGACTGCAATCGTATGCGGGCCATCTGCATGGTGTGACTTTGCTCACGTGTGAGCG CCGAGGTATTGGCC GGAGACAT-CGGGAATCTGGTCGCGCAATTCACA GAAAAT

Blon_2288       ATTGCCATTGTTCGCAAGCCAATACGACGGCCGGGTGCATGCGTGGGTTCGGCGAATGCGGAATTTTCGAAGTTGTGAACG CGGGCTATGTGGGT GGGAATATCGCGGGTAAAAAACGGCGCATTAACA GAAAGT

B8809_RS08755   ATCGCCATTGTTCGCAAGCCAATATGACGGCCGGGTGCATGCGTGGGGTCGGCGAATGCGGAATTTCCGAAGTTGTGAACG TGGGCTATGTGGGT AGGAATAACGCGGGCATATCGCGCCAAATTAACA GAAAAT

                                                        * * *    *          ** *** *  *  ***** **** ***  *      *      **      *      **        **    *

BISA_1131       AATGCGGTAACGTTTTGCCCATGATGCTTGCACTACAGACCACGACGCCT

Bbr_1723        ATCGGGGTAACGTAGTTCCCATGATGATTGCTTTGCAAGCTGCAACGCCG

Blon_2288       ACCGAGGTAACGTAGTGTCCATGATGATTGCATTGAAAGCTGCAACGCCG

B8809_RS08755   ATCGAGGTAACGTAGTGCCCATGATGATTGCGTTGAAAGCTGCAACGCCG

                *  * ********  *  ******** ****  *  *  *  * ***** 



19.  sixA (repression)

BISA_0671       TGGATGCATGCCGATGAAT ACGCTCACAACGGGC GGAATGACT--------TTGTGTTGTTCGTTGTGAGCTGTGCAAAACCTTGAAG-AG CCTCGAAGTGGGCATCAAGCTGAACAATGTGA TATACT AGGGAG

BREU_0084       СGAGGCTGCCTGAACGATT ACGCTCACATCAAGCG --AGTTTT--------TCTCAATGTTTGTTGTGAGCTACGCATATCC----GG-AA CATAACAATGGGCATCAAGCTGAGCAATGTGA TATAAT GGGGAG

Blon_1456       TAACCGCCAAACGATGAGT GCGCTCACACACCTC GGAAGCAAC--------GCCACACCGCCACACCGGGCAGG-------C-GGTTCGTG GCCACGGATGGGCATCAAGCTGAGCATTGTGA TATACT AAGGGA

B8809_RS04185   TAACCGCCAAACGATGAGT ACGCTCACACACCTC GGAAGCAATACCACACCGCCACACCGCCACACCGGGCAGA-------C-GGTTCGTG GCCACGGATGGGCATCAAGCTGAGTATTGTGA TATACT AAGGGA

                               ** * ***** ********     *     *   *                             * **          *           **          ***************  *

20.  glk (activation)

BISA_1968       TAGAACGATTGACGCGATGGAGCTGCGAATGCCAACGTTTGCGCTAACAATCCTTGTTTTGATTGGTTATGGCATGACAACGATTGC AAATATGTTCCGCGGTG TTATGTACCTAGTGGTAATTGTGCA AACAAG

BREU_2338       -GCCGTCTTGCGAGCGGTTGGGAAACGAATGCTAACGTTTGCGCTAACAATCGTTGTTTTGCAAGGAAGCCGCTGATGGTGATGTAT GTATATGCCGCCAATCG TTATGTACCTGATGGTAGTGAGACA TGCAGC

B8809_RS07595   TAGTCTGAATGACAACGTTTGCTATTGAATGACAACGTTAGCGTTAACAGTGCTTATAAATGGTGAAAAACGTGTGCAGGGTCACA GAACGTGCGCGAGA AAATCATGAAAAATACGCTATGGTTGGCA TATGAC

BL1691          TAGTCTGAATGACAACGTTTGCTATTGAATGACAACGTTAGCGTTAACAGTGCTTATAAATGGTGAAAAACGTGTGCAGGGTCACA GAACGTGCGCGAGA AAATCATGAAAAATACGCTATGGTTGGCA TATGAC

                                 *        *****  ****** *** ***** *  ** *       *      *                                     *   *        *  *         

BISA_1968       TAAGTCATCACGTTTCGTTATCATCTCAAGTATCTCAACTGATATCTCATAC-TC CGAGTCATGACCACAAGGAG

BREU_2338       TGGGTCACCCCTCTTCGTTACTATTTCA-GTAGTTCCATAGGAATCCCATAC-TC CGAGTCATGACTACAAGGAG

B8809_RS07595   GAGGTCATGGCAACTCGTTACTATTTTCGCTGTCTCGTACGCCACACAAGCCTTC TAAGCCATGACCACAAGGAG

BL1691          GAGGTCATGGCAACTCGTTACTATTTTCGCTGTCTCGTACGTCACACAAGCCTTC TAAGCCATGACCACAAGGAG

                   ****   *   ******  ** *    *   **    *  *    *  * ********  ** ****** **

21.  Fructosides utilization operon (activation)
                                                                                       AraQ site          BfrR site 1         BfrR site 2              

BIFANG_03432   AATTGAGGGCGGAAATGGCGGG-GCGGTGCCGATGCCTACGTTTGCATGATGTGGCGGAAATGACGTTATGAGAGCGCTAACAGTTGGAATAATCGTTTAACGT TTAAACGATTAACGA GTGTTTTGACA TTTACG

BMERY_1312     AATTGAGGGCGGGAATGGCGGGGGTGGTGCCGATGCCTACGTTTGCATGATGTGGCGGAAATGACGTTATGAGAGCGCTAACAGTTGGAATAATCGTTTAACGT TTAAACGATTAACGA GTGTTTTGACA TTTACG

BAD_1330       GGTGTTCTGCAAGAACGGCAGT-ATGGAGCCGAAGTTTACGTTTGC--GACGCTGGGGGGACTGGTTGATGAGAGCGCTAACTATTGAGATAAACGATTAACGT TTAAACGATTAACGA GTGTTTTGACA TTTATA

BSTER_1333     GGTGTTCTGCAAGAACGGCAGT-ATGGAGCCGAAGTTTACGTTTGCGACGCTGGGGGGACTGGT--CGATGAGAGCGTTAACTATTGAGATAAACGATTAACGT TTAAACGATTAACGA GTGTTTTGACA TTTATA

cons             *     **   ** *** *    ** ***** *  *********        * **          ********* ****  ***  **** ** ********************************  *****

BIFANG_03432  AACCACAGCAAGAGCACAACGCACGTGATCTTGAGGTTCGCGTCGGGGCGTACCCGAT------GCGGGAGGAATATTAAGGA AT---ATCATGGCACGAAGGAGTGTACGCCTGATCGCAGCCAGAAGGA

BMERY_1312    AACCACAACAAGAGCACAACGCACGTGATCTTGAGGTTCGCGTCGGGGCGTACCCGAT------GCGGGAGGAATATTAAGGA AC---ATCATGGCACGAAGGAGTGTACGCCTGATCGCAGCTAGAAGGA

BAD_1330      AATCAC--------CGCAAAGCAAGCGGCTGATGAGGTCGTACCGGTGCGTCTTACATCGGTACGAGGAGGAAACATCAAGGA GCCTAATCATGGCACGAAGAAGTGTTCGCCTGTTGGCATCAAGAAGGA

BSTER_1333    AACCAC--------CGCAAAGCAAGCGGCTGATGAGGTCGTACCGGTGCGTCTTACATCGGTACGAGGAGGAAACATCAAGGA GCCTAATCATGGCACGAAGAAGTGTTCGCCTGTTGGCATCAAGAAGGA

cons          ** ***        * *** *** * *        * ***   *** ****     **      * **  * ** ** ************     ************** ***** ****** * *** * 


