
Table s1, Zhengchang Su, et al

Table s1. Training data sets A1 and B1 obtained by phylogenetic footprinting
Recovered Downstream of NtcA binding site NtcA site

rank1 and -10 like box3 position4

PCC7421 9 gvip212 nirA GTAtctggggtTAC GTAAAGTTAAGTTCCTTCAAAGCATTCGTGG -131
PCC7120 2 alr0607 nirA GTAgctacttaTAC TATTTTACCTGAGATCCCGACATAACCTTAG -498
MIT9313 5 pmt2239 nirA GTTcaatctgaTAC CGCCAATACCCTCTTCCATCAGGCTTAATGA -470
PCC6301 7 syc0310_d nirA GTAgcaattgcTAC TAAAAACTGCGATCGCTGCTGAAATGAGCTG -207
WH8102 9 synw2477 nirA GTAattccatcAAC AGAACAACTTTTGAGTACGAACTAGAAAAGG -349
PCC6803 4 slr0898 nirA GTAatttacgtTAC AAATTTTAACGAAACGGGAACCCTATATTGA -61
Thermosynecho 2 tlr1349 nirA GTAgcaaaattTAC AAATGTTCATGATTCATCTGGCTAAATTGGA -69
PCC7421 10 gvip021 glnB GTGtgcaacttTAC CCTCGTCGGGGAGCAATCGCTAGCGGTGGCT -142
PCC7120 22 all2319 glnB GTTacacagacTAC ATCGAAAGTTTTTGCGGAAAATAGCATTTTG -199
CCMP1375 3 pro1615 pro1616 - glnB GTAtcatcaatTAC AAACATTATTCTCGCTAGAGGCGCTAATAGG -52
MED4 27 pmm1462 pmm1463 - glnB GTAtcaatgatAAC AATCTTAGTATCGTTAAAAGGGTTTATATGT -52
MIT9313 10 pmt1480 pmt1481 - glnB GTAacaacagcCAC AACCCAGGCCCGTTGAAAAAGCCCTAATGGG -32
PCC6301 9 syc1192_d glnB GTAgcagtaacTAC AACTGTGGTCTAGTCAGCGGTGTTACCAAAG -90
WH8102 16 synw0462 glnB GTTacaggggcTAC CCACACCGCCACCATTCACGTCATGCTTAAT -51
PCC6803 8 ssl0707 glnB GTActgattttTAC AAAAAAACTTTTGGAGAACATGTTAAAAGTG -169
Thermosynecho 8 tll0590 tll0591 aroE glnB GTAgctattgcTAC ACGCTATACTCTTTTGCCAATGCTAAATAAA -65
PCC7421 1 gvip146 glnA GTAtctcagacTAC AAAACACCTCCCCGACCCTCCTTAGTATGGG -103
PCC7120 1 alr2328 glnA GTAacaaagacTAC AAAACTGTCTAATGTTTAGAATCTACGATAT -129
CCMP1375 2 pro1038 glnA GTActtattgaTAC AAAATAAGTTTGCTACGGTAATTAATTTTAT -56
MED4 2 pmm0920 glnA GTTacctttgaTAC ATAATTAGATTCGTCAAGTTATTAATTTTAT -52
MIT9313 2 pmt0601 glnA GTAcctgttgcTAC AAAAAGGGGGCCATGCGGCTGATTACGGTCG -66
WH8102 2 synw1073 glnA GTGcgcgttgaTAC AAAACAGGGCATAACGGCTCCTTACGGTCGT -60
PCC6803 2 slr1756 glnA GTAgcgaaaaaTAC ATTTTCTAACTACTTGACTCTTTACGATGGA -85
PCC7421 8 gvip454 ntcA GTAgtccctaaTAC AAAAAAATTGCAGGGCTCGGCTTAATTGTTA -62
PCC7120 23 alr4392 ntcA GTAtaggaaagTAC AGAAAGGTTAACGGTGCTTTATTGATTTTTC -98
CCMP1375 6 pro0277 ntcA GTCatttttgaTAC AAGAGGTTTTAGCTTCACTTCTTATCGTCCT -50
MED4 3 pmm0246 ntcA GTTactgttgaTAC AAGTTATTTCTTGCTGTCTTCTTAAGTTTTT -50
MIT9313 3 pmt1831 ntcA GTCaccattgcTAC ATGGTAGTGGAGGTCCACTCCCTAACTTCAT -123
PCC6301 10 syc1377_c ntcA GTAgcagttgcTAC AAGCAGCAGCTAGGCTAGGCCGTACGGTAAC -142
CCMP1375 4 pro0295 amt1 GTAttaatgatTAC CAGATAGCAACTCTATTTTACCCATATTTGT -89
MED4 11 pmm0263 amt1 GTAtaaacgacTAC TAGACATACATAAGTTTTCTGAGCAAAATTA -85
MIT9313 28 pmt1853 amt1 GTAacaaaatgAAC TTTCACCCCCGCAAATAGACCTAAAAGCGTC -147
PCC6301 35 syc1076_c amt1 GTTacatcgatTAC AAAACAACCTTGAGTCTCGCTGAATGCTTAC -112
WH8102 10 synw0253 amt1 GTTcagtcggaTAC ACCATCCGGCGTGACCAGCAGCTCTGCACTC -37
PCC6803 9 sll0108 amt1 GTAgtaaatcaTAC AGAAAACAATCATGTAAAAATTGAATACTCT -174
Thermosynecho 9 tll1985 amt1 GTAtaacgtgaTAC AGATTTTCCAATCTGAGAACTGGTGCAATCA -175
PCC7120 15 all1951 urt1 GTAtcaaaaatAAC AATTCAATGGTTAAATATCAAACTAATATCA -101
MED4 4 pmm0970 urtA GTTacctatgcTAC AAAACTAAATCCCACTCGTTTATAACTTTTA -48
MIT9313 1 pmt2229 urtA GTAtcattcacTAC AGAATCATGCCTGGCTGATCTTTACGTTCCC -80
WH8102 1 synw2442 urtA1 GTTccggttgaTAC CAAAGCGGTGGGGGGCCCTTTTTTACCTTCC -52
PCC6803 3 slr0447 urtA GTAtcctatgcTAC ATAATTTTTTCTTAACCTACTCGTAGTATGG -198
Thermosynecho 3 tlr1120 urt1 GTAgcctagcaTAC AGTTTGCCCCAATAACCTCCTCTTAAGCTAT -68
PCC7120 1888 alr2817 hetC GTAacatgagaTAC ACAATAGCATTTATATTTGCTTTAGTATCTC -607
PCC7120 84 alr3710 alr3711 devB devC GTAcagtctgtTAC CTTTACCTGAAACAGATGAATGTAGAATTTA -738
PCC7421 3 gvip213 glr1559 ntcB - GTAaccccagaTAC ATTCGTGGCCGTGCGGGCCGGATATGGTCTG -33
PCC7120 6 all0602 ntcB GTAacaaaatcTAC CAAATTGGGGAGCAAAATCAGCTAACTTAAT -65
PCC6301 15 syc0308_c syc0309_c ntcB nirB GTAacagaaacTAC AACTTTTTGTAAATCATGCATGTTCTGCAAG -207
Thermosynecho 14 tll1357 tll1358 tll1359 - - ntcB GTAtcaatcaaCAC ACTTTACCATGGGAAAGTTGCATAGATTGAA -107
PCC7120 739 alr1827 icd GTAgaggcgaaAAC AACAAAAAATCCTAATCCCCAGTACCCAATC -84
PCC6803 12 sll1689 rpoD GTAtcacgaatTAC ACTGCCGTGAAAATTTAACGATATTTTGGAC -296
PCC7120 5 alr4249 sigF GTAattcaaaaTAC TTTTATTAGTTATGATACTTGATAAGTTTCC -685

Genome Transcription unit Name NtcA binding site2

1 The rank recovered by the scanning process ; 2 bold, experimentally verified binding sites; 3  bold, -10 like boxes; 4start from the first 
codon. 
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Table s2, Zhengchang Su, et al

Table s2. Training data sets A2 and B2 collected from literatures

Transcription -10 like
unit box

WH7803 ntcA GTGtgcgttgcTAC TAATTT
WH8103 nrtP GTAgcaattccAAC TTAACT
WH8103 nirA GTAattccatcAAC TAGAAA
PCC7942 nir_operon GTAgtttctgtTAC TAATCT
PCC7942 nirB-ntcB GTAgcaattgcTAC TTAGGT
PCC7942 ntcA GTAgcagttgaTAC TACGGT
PCC7942 glnB GTAgaagtaacTAC TACCAA
PCC7942 glnA GTAtcagctgtTAC TAGGAT
PCC7942 amit1 GTTacatcgatTAC AATGCT
PCC7601 glnA GTAacaaagacTAC TAGGAT
PCC6903 glnN GTGcgcgtttaTAC TATCTT
PCC7002 nrtP GTAtcagcggtTAC TTCTTT
PCC6803 icd - GTAacagccaaTGC TATGAT

Genome NtcA binding site1

1 Bold: this site together with those  in Table s1 is used to compute 
prediction sensitivity.
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Table s3, Zhengchang Su, et al

Table s3. Predicted NtcA promoters in CCMP1375
Downstream of NtcA binding site NtcA site 

and -10 like box1 position
1 pro0731 - GTTgttttttaTAC AGTATTTTCAGAGATTATGGAATTTAATGTT -50 15.61912
2 pro1038 glnA GTActtattgaTAC AAAATAAGTTTGCTACGGTAATTAATTTTAT -56 14.43201
3 pro1615 pro1616 - glnB GTAtcatcaatTAC AAACATTATTCTCGCTAGAGGCGCTAATAGG -52 13.95702
4 pro0295 amt1 GTAttaatgatTAC CAGATAGCAACTCTATTTTACCCATATTTGT -89 13.39198
5 pro0658 - GTTtgtgcaagTAC ACTTAATAAATAGCTAACTATGATTAAATCA -51 13.30912
6 pro0277 ntcA GTCatttttgaTAC AAGAGGTTTTAGCTTCACTTCTTATCGTCCT -50 13.16134
7 pro1761 - GTAcctctcgaTAC TGCTGGTGCGCTCTTACCGCACCTTTGCACC -407 13.15936
8 pro0892 pcbG GTCacctttttTAC AGCAGATAGTAGCGATCGATAACAGTTTCAA -108 12.97992
9 pro1527 kch GTAtaaataccTAC ATATTTCACAATGAAGACTTGTTTGACAGAT -198 12.91811
10 pro1762 rnc GTAtcgagaggTAC TGGCTTGGTAAACCCCGGTTGGGTGCAAGGC -218 12.90905
11 pro0398 pro0399 lipB fAA1 GTAttacaccaTAC CCTCCATTTTTTCTTCTATAAATAACCTGCA -587 12.85354
12 pro0839 rpe GTGgaaggaatTAC CTTTCTAGTTGCACCTTCAATTAATAGAATC -53 12.81605
13 pro0737 - GTAacagacatTAC TTAAACTGTATACGGGACTACTGCTTTATTC -79 12.74994
14 pro1317 - GTAatctcattTAC ATCTAATAAATAATAATAATTTTACTATTAT -181 12.69293
15 pro0811 pro0812 - - GTCattagtaaTAC CAATACACCTCAATGCACTAACACCATTAGC -229 12.66551
16 pro0020 pro0021 pro0022 - murB murC GTCaatgatccTAC AGAAAAGTGGCGCAATAACTAAATTTTTTGA -139 12.56876
17 pro1446 - GTAatttttttTAC AGCACAAACCATTGATTATTAATACATTATT -91 12.55323
18 pro1614 - GTAattgatgaTAC ATATTTGTGGTTTTAGTTTTAAATTTCCTAA -129 12.50052
19 pro1462 pro1463 gloB - GTAaaatcaaaTTC ATCTTGCTCCCTTTCAGCTCTTCTAAAGTAA -46 12.37224
20 pro1488 pro1489 - - GTGactgagcaAAC TAATTAATTTCTGTTGAGATAATCCCTACAT -136 12.37189
21 pro0197 pro0198 ndhH fcbC GTTaatagctaTAC GCAATGCTTGAAAAGTTCTAGTTGCAGGATG -701 12.35928
22 pro0334 pcnB GTTgaggaaatTAC TTTTTAAAATGATCGAAGAACAACCTATCTT -40 12.32315
23 pro1453 - GTAtaaaatatTAC TAAATATAGTTGCAATCAATTGCCCTGATTA -542 12.28661
24 pro0783 pcbA GTTtatttttaTAC TTTCAGGTTCTAATTGATGTAGAAAATTATC -561 12.18944
25 pro1037 - GTAtcaataagTAC TTTTTGTGACTATTGGCCTCCATTTCCCATT -170 12.18029

ScoreNtcA siteRank Transcription unit Name

1 Bold, -10 like boxes
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Table s4, Zhengchang Su, et al

Table s4.  Predicted NtcA promoters in PCC7421
Downstream of NtcA binding site NtcA site 

and -10 like box1 position
1 gvip146 glnA GTAtctcagacTAC AAAACACCTCCCCGACCCTCCTTAGTATGGG -103 14.53822
2 gll2499 gll2500 gll2501 - - - GTAgtcccggcTAC AAAACTGCGCGAATCGTAATCGTATACCAGT -49 14.20753
3 gvip213 glr1559 ntcB - GTAaccccagaTAC ATTCGTGGCCGTGCGGGCCGGATATGGTCTG -33 14.10536
4 glr3061 amt1 GTAgtcattgaTAC AAATGAGTCGCGACAGATTCGCTTAACTCTC -88 13.75101
5 glr2690 glr2691 - - GGAgcggcggaTAC GGCGGTTCTTGCGGACTGTTAACCTGAGGGC -57 13.64837
6 glr2602 - GTTtattacgcTAC ATTTTAATTGGGGAGCGATTTATAATGGGTC -57 13.63074
7 glr0369 - GTAgttacggcTAC TCCTGATTGAGCAGCAGTTTATCTTATACCC -323 13.56199
8 gvip454 ntcA GTAgtccctaaTAC AAAAAAATTGCAGGGCTCGGCTTAATTGTTA -62 13.30728
9 gvip212 nirA GTAtctggggtTAC GTAAAGTTAAGTTCCTTCAAAGCATTCGTGG -131 13.22382

10 gvip021 glnB GTGtgcaacttTAC CCTCGTCGGGGAGCAATCGCTAGCGGTGGCT -142 12.93903
11 gll1330 - GTAgtgaggatGAC GTCGGTGACGGCCACACGCCCGTAGAACAAC -419 12.8756
12 gll1734 gll1735 - - GTActtttctgTAC TTTTAGTCATTGTCTGAAAACCTATGCTAGG -268 12.70844
13 gll2867 - GTGgagccgacTAC TATCGTTGCGCAGGGAAGTATTTTCGCTGTA -585 12.69388
14 gll1254 gll1255 gsl1256 - - - GTAgcagttttTAC CATTTTTAACAATGATTTGCTTCCCGGTACA -36 12.47082
15 glr1973 glr1974 glr1975 - - - GTAatcctgaaCAC TCAACCATTGCTTTTCAAAACACTTTCACAA -373 12.44562
16 glr3270 - GTAaccgtatcTAC GCCGATTTTTTGGGGAGACTGATTATTTCTT -216 12.44111
17 gll4013 - GTTccagacatTAC AATGGCGGCAATTCCCAGATGGGGAGCGTAC -32 12.40925
18 glr0200 - GTGacgaagttTAC ATCCAAGCTTCCAGATGCGTTACAGTGTGAA -294 12.38995
19 gll1907 - GTGtcatcggcTAC CAAAGTTAGTTTTTCAGCTGCCCGTAAAACG -105 12.33962
20 gll0937 - GTGagctaaaaTAC ACGGCCAAAGTTTGAGACCGTATATTCTCAT -132 12.33636
21 gll1029 - GTAgcaaagacTAC GCGCGTGTTCACCAATGTAGGTAACGACCCG -610 12.325
22 gvip214 gvip215 gvip216 nrtA nrtB nrtC GTAtcagaaaaCAC GATTAGGCCGCGGTACAGCGTGTTTCCTGAT -64 12.30207

gvip217 gvip218 glr1572 nrtD narB -
23 glr1552 - GTGtcgcacgaTAC GACTTCCGCATCTTTCGCGAGCATTAATTCA -236 12.23584
24 glr2112 - GTAgcgtaagcTAC GGATTCTTGTTTTGTTGTGTATCTTTAGATA -107 12.19255
25 gll0158 - GTTgtatgagtTAT AGCGGTGGCCCGGTGAAAAATTAACCGCAT -31 12.1132
26 gll2294 gvip312 - petH GTGgcgatggtTAC TTTCTTTGCTATCTATAGTAAGGTAAAAATA -218 12.04155
27 gll2225 gll2226 - - GTAgcgttgccTAC GATGAACACAGTTTTGTGATGGTAGCTGGCG -224 12.03374
28 glr0398 - GTCcggcggcgGAC GGCGACTGGCCTGCGCTTTCGGTCAGGGGGA -86 12.03244
29 gll3955 - GACggatcgccTAC CGGCACCATTGGTCTCGTCATGCTTGGATGA -146 12.00524
30 gll0878 - GTTagtttcggTAC AGCTTGGGAAAACCCACTGCGTTGAGTTGTC -105 11.99292
31 gll0368 - GTAagtatcaaTAC GAAGGCAAACACCAGGATGAACGCATTGAAA -176 11.95922
32 gll1655 - GTAagcgccccTAC CTGATTGCTCTGATTGTACAGTAAGCCCAGG -168 11.90786
33 glr1664 glr1665 - - GTGtccccagaTAC GTTCGATCGATTCGCGGAAGCTACAATATGG -58 11.89084
34 glr0719 - GTAcgcattttGAC TGCGATCCATTTGAGAACTAACCTGAGGGGT -64 11.87019
35 gvip453 purA GTAgttctcccTAC CGCCCTGGAGCGAGCGACGAGTAAGCGACAA -469 11.85558
36 glr2944 glr2945 gsr2946 - - - GTGttggtggcTAC GTCCAGCCACACTGCCGGTATTTTTAGA -29 11.84654
37 gll1477 - GTCggcaggagGAC GCTGTGCTCCAGGCGGCCTATGGGTTAATCT -37 11.73635
38 glr2787 glr2788 glr2789 - - - GTTtggccgcgGAC TGGCGTGTCTTCATCTTAGGCATGGTGTTAC -524 11.73536
39 glr0098 - GTTtggacggcTAC CCGGAATGATGTTGCAGATCCGTTACACTGT -58 11.71579
40 glr1771 - GTAgaggcaggGAC TTTTCTTCCATCCTCTGAAGGTTCTGATACT -245 11.71145
41 gll1545 gll1546 - - GTGcccgcccgCAC TGGGAGGGTCGGGGTTGAGCCGTTACACTGA -69 11.69152
42 glr2813 - GTTtgcagtcgTTC CGAGAGCATGGCACCGGCGCTGCATTGCTAC -58 11.68814
43 gll3195 - GTAgcaaaagcTAC AGTTGTCTGGATAGTGTATCAAAATGTAAAG -38 11.67703
44 gvip395 thrS GTAcccagcaaTAC GCAAACGCATTGCATCGTAGTGGAGTGACAT -59 11.66554
45 gll0203 rpoD GTAccgaccacCAC CCCCGCGCTCGAGTAGACCACCAACACCGCC -235 11.6371
46 glr0422 - GTAtcctacgtTAC GATTATTCCTTTTCAAGGCAGATTCAACCCC -119 11.62389

ScoreRank Trascription unit Name NtcA site

1 Bold, -10 like boxes.
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Table s5, Zhengchang Su, et al

Table s5.  Predicted NtcA promoters in MED4
Downstream of NtcA binding site NtcA site 

and -10 like box1 position
1 pmm0958 - GTTgctttttaTAC ATTTTAAATCATTTTATTTAGTGTTTAATTA -53 15.61409
2 pmm0920 glnA GTTacctttgaTAC ATAATTAGATTCGTCAAGTTATTAATTTTAT -52 14.60082
3 pmm0246 ntcA GTTactgttgaTAC AAGTTATTTCTTGCTGTCTTCTTAAGTTTTT -50 14.18353
4 pmm0970 urtA GTTacctatgcTAC AAAACTAAATCCCACTCGTTTATAACTTTTA -48 13.85116
5 pmm1171 isiB GTAtaaaaataTAC ATGAAAAAGTTTTTATAAAAATTAATTTATC -72 13.72387
6 pmm0028 pmm0029 pdxA - GTAtaattaaaTAC ATAAAATATATTCAATCCAAGAAATATAGTC -782 13.62519
7 pmm0370 pmm0371 pmm0372 cynA cynB cynD GTAtttgttaaTAC AACACAAGTGAAATTTAAAATAAATACTGGA -55 13.15913

pmm0373 cynS
8 pmm0803 futC GTAtaaaattaTAC AAGTGATATTTATGGTGAATATTTTCTGTTA -64 13.14794
9 pmm0579 - GTTagacctctTAC TCTTTGTTTTACTAAAGTTTATCTTATCAGT -39 13.08737
10 pmm1519 pmm1520 psaL psaI GTAataaaagtTAC ACTATTTGTCCTTTAAATACTAAAGTGTTCA -48 13.02118
11 pmm0263 amt1 GTAtaaacgacTAC TAGACATACATAAGTTTTCTGAGCAAAATTA -85 12.92402
12 pmm0339 T8L23.23 GTTcttagtatCAC AACAACAACAATCACTTTTGTTTAAGCTTTA -55 12.92013
13 pmm0619 acs GTAgttaaaaaTAC ATTATGATTTTTTGAAAATTATAATTAACTT -63 12.8663
14 pmm0141 - GTTctcgccaaTAC AATTATTTGTCTGGAAGCATTAAAGTTTGAT -501 12.85815
15 pmm0020 pmm0021 pmm0022 - murB murC GTTgctgatcaTAC AGAATTTTGTGCAATAACGTAAGTATTTTTT -153 12.82735
16 pmm0781 cbbA,cfxA,fbaA,fda GTAacaattatTAC TCGATTTTTTAGTGATTTGTATATCTAATGA -112 12.74246
17 pmm1164 futA GTAttaattgaTAC AAGGTTATGTGTAGGAAATTTCTTTTAGGAT -81 12.71619
18 pmm0709 som GTAaatttcttAAC CTTACAAAGTTATAAAAAGTTTGGATTAACA -58 12.69323
19 pmm0015 - GTGtttgtctgTAC AATCCATCATTGGAGCAACACTTATTTTATG -96 12.69013
20 pmm0278 pmm0279 - - GTTtaaattttTAC TTATATAAATTAATATAGATAATTATTGGAA -52 12.59038
21 pmm0919 spt GTAtcaaaggtAAC TTTTTTCAACACTTGCTGGGTTCTTTGAGTA -150 12.58175
22 pmm0600 pmm0601 pmm0602 - - - GTCtattaactTAC CACCTAGTTATGCAAGAAGTCTTAAATTGAG -130 12.57007

pmm0603 pmm0604 - -
23 pmm1114 pmm1115 pmm1116 - crtH gidA GTAaaattgagTAC ATATGAAATTATCCCTTCTAAAGGTAAAAAA -156 12.5626

pmm1117 psbY
24 pmm1059 pmm1060 pmm1061 - - trxA GTCtgttttgtTAC TTATATGTTTTTATCTGTAATGAAATCATCA -77 12.55726
25 pmm0650 pmm0651 - - GTCtaaacataTTC TGAATAGAATCTATAGACAATTTAAATAGAT -62 12.55306
26 pmm0357 pmm0358 - thiD GTAtcgtcccaTTC AAATCTATCAGACATTATTGCTAAAATTTAA -138 12.51801
27 pmm1462 pmm1463 - glnB GTAtcaatgatAAC AATCTTAGTATCGTTAAAAGGGTTTATATGT -52 12.49891

ScoreRank Transcription unit Name NtcA site

1 Bold, -10 like boxes.
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Table s6, Zhengchang Su, et al

Table s6.  Predicted NtcA promoters in MIT9313
Downstream of NtcA binding site NtcA site 

and -10 like box1 position
1 pmt2229 urtA GTAtcattcacTAC AGAATCATGCCTGGCTGATCTTTACGTTCCC -80
2 pmt0601 glnA GTAcctgttgcTAC AAAAAGGGGGCCATGCGGCTGATTACGGTCG -66
3 pmt1831 ntcA GTCaccattgcTAC ATGGTAGTGGAGGTCCACTCCCTAACTTCAT -123
4 pmt1947 pmt1948 - - GTAgccggtacTAC ATCTGGTGGGCTAGGCAAATGCCACGCTCTC -60
5 pmt2239 nirA GTTcaatctgaTAC CGCCAATACCCTCTTCCATCAGGCTTAATGA -470
6 pmt1127 trxA GTCacagttccTAC CTGTGGAGGCTCTTAAGCATGAATAAAATAC -73
7 pmt1023 pmt1024 - - GTCttgccggcTAC TTGCTCAGATCATGCTTGTCGGAGTGCGTTC -464
8 pmt0496 pcbB GTAgtaaatatTAC CTGATAATGTAGCGCCGAATTCTCGCTTATG -234
9 pmt0830 pmt0831 - - GTTcaactgccTAC CACACCTAACTACCACAGTAAAACCCCCTCC -155

10 pmt1480 pmt1481 - glnB GTAacaacagcCAC AACCCAGGCCCGTTGAAAAAGCCCTAATGGG -32
11 pmt0454 pmt0455 - - GTAaggaagagTAC GGAATTAACTTTTTATGCGTTATTAAACAGT -170
12 pmt2246 pmt2247 sig - GTActctttgcTAC CTAAAAAGGAATAATCAGCATGCAAAACAGT -161
13 pmt0284 som GTAtcaattgaTAC TTAGGGCTGTTAATTGTGTCCGTTGTGAACA -92
14 pmt0091 pmt0092 pmt0093 pmt0094 - - - - GTCcttgccgaTAC TTAATCATTCCCCTTGCTTGGTATAATTACA -51

pmt0095 pmt0096 pmt0097 pmt0098 - - - - 
pmt0099 pmt0100 pmt0101 hisH hisF -

15 pmt2161 pmt2162 pmt2163 - - - GTTtaaaaaacTAC CAAGCTGACCCTGATATTCAATGCTTAAGGG -440
16 pmt0600 spt GTAgcaacaggTAC CTTCTACTGAAGCCTTGTTTCCTTTCTGGGT -472
17 pmt0456 sigB GTActcttcctTAC GCAGTCAGGATGGAAACACTTTGGCTCTAGG -56
18 pmt2237 pmt2238 cobA - GTGtctttgtgTAC ATTCTGAACCCGGCTGATGTTGGCAACTAGA -591
19 pmt0629 - GTCtagtcttgAAC TCGCTCATGTTCATTGCAGATAGCTCTCAAT -135
20 pmt0842 - GTGcgctgatgAAC TCCAACACCGTGGAACAGTTGAGACCCTTTT -632
21 pmt0034 - GTAttactcaaAAC TGCGTTCCAGCCTGTCTATCCTGTAACGGTC -486
22 pmt0868 pmt0869 - - GTCcatatggtTAC CTAACCAACCTAACAAGACCCAATAATATAG -466
23 pmt1564 - GTGaccaaatcAAC TATCCAAACAGAAATCTAGCTATCGATAAAA -175
24 pmt0743 pmt0744 metG - GTCtgagagatGAC GGCAGACGATCAATAAGCTGAAATGAGTTGT -79
25 pmt0391 - GTTaaaccattGAC AACTTGCATCCAATCGAAAATAACTGAGCTG -79
26 pmt1631 - GCAcacctctgTAC ACTTGTAAGTAAGACTTACTTTTTTAGGGT -31
27 pmt1839 ams1 GTAattaacgcTAC CCCTGGCATAAAGGGTGTTGAAGTTGCTGTC -634
28 pmt1853 amt1 GTAacaaaatgAAC TTTCACCCCCGCAAATAGACCTAAAAGCGTC -147

Rank Transcription unit Name NtcA site

1 Bold, -10 like boxes.
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Table s7, Zhengchang Su, et al

Table s7. Predicted NtcA promoters in PCC7120 (to be continued)
Downstream of NtcA binding site ntcA site 

and -10 like box3 position
1 alr2328 glnA GTAacaaagacTAC AAAACTGTCTAATGTTTAGAATCTACGATAT -129 14.619
2 alr0607 nirA GTAgctacttaTAC TATTTTACCTGAGATCCCGACATAACCTTAG -498 14.515
3 all4312 - GTAacaaagacTAC AAAACCTTGGGCATGGGCTTGTTACTTTGAA -60 14.478
4 all1075 - GTAcacacaaaTAC TATATACAAGGGTTTCAGGCGTTATAGCCCC -298 14.1783
5 alr4249 sigF GTAattcaaaaTAC TTTTATTAGTTATGATACTTGATAAGTTTCC -685 14.164
6 all0602 ntcB GTAacaaaatcTAC CAAATTGGGGAGCAAAATCAGCTAACTTAAT -65 14.102
7 asr0064 - GTAaccttggcTAC GCAACAGTTTATACCTTTATTTTCATCATAA -435 14.0627
8 alr3982 - GTAgtgatagcTAC AAAATCCGTCGTAATTATATAAGTTCTAGTT -237 13.9351
9 all2509 - GTAaatgattaTAC TGATTTTTTCCCAATAAAAGATTACCCTCAT -713 13.8553

10 asr4313 - GTAgtctttgtTAC TCTAGCCACAATTACCTCTACGTTTTTTTAT -465 13.8443
11 all1616 - GTAataaatccTAC AGCCAAAAACACGCTAAACACGCTAGGCTA -31 13.7858
12 alr4308 - GTAgtcggagtTAC AACATATTGGGATCAGCCAGTGTTAACTTTG -51 13.7468
13 alr0992 amt1 GTAactaagtaTAC AAGGTTACATTTCATCAGGGAGTGGGAACAT -37 13.7253
14 alr5117 - GTAtgtttaatTAC ACATGATCTCTATATTTTTTACAGTAATCAT -153 13.5645
15 all1951 urtA GTAtcaaaaatAAC AATTCAATGGTTAAATATCAAACTAATATCA -101 13.446
16 all1127 - GTAgcttaaatTAC TCAATGTTTGTCTTTTTGGTAACTTTAAGCA -131 13.438
17 all5069 - GTGttcatgtaTAC TTTGTTTAAGAATAGCTATCTATACCTTAGT -214 13.4139
18 alr0543 - GTAagcgatcaTAC TGAAACAAAAAGTTTAAAGTTTTTATAACTT -221 13.3997
19 all0706 all0707 - - GTGgaaagactTAC ACCCCATACCCTACCCTCAACACTATTGCCT -111 13.3546
20 all3084 - GTAataagtgaTAC TCCCATTACCAATTACCATGAATCTGCTTGG -190 13.3401
21 alr5370 - GTTtaaaataaGAC AACAGAGACTACACCCCAATCAATAACTTCG -67 13.3164
22 all2319 glnB GTTacacagacTAC ATCGAAAGTTTTTGCGGAAAATAGCATTTTG -199 13.305
23 alr4392 ntcA GTAtaggaaagTAC AGAAAGGTTAACGGTGCTTTATTGATTTTTC -98 12.9867
24 all1248 - GTAttatatatTAC CCATTTTTAAGATAAACAAGTATATCGTCAG -134 12.9852
25 all1284 - GTAtattagctCAC AATTCTTTTTTGTCGATAAATCATAACTTAT -119 12.954
26 all2327 apcF GTAgtctttgtTAC AGAACGTCTGGATTACAGGTAATATTAACCT -218 12.8922
27 alr4029 alr4030 - - GTAcgcaacacCAC GTTTAATTATGGGACAAATATTACTAGAGAA -105 12.863
28 alr2825 - GTAacgcacccTAC TTGTATTGCAAAATTCCAAATAATGTTCAAT -290 12.7889
29 alr4156 ndhF GTCttataaaaTAC ATAGATTTTTGTCTATGATTAGTATTAACTT -247 12.7842
30 alr0276 - GTTaattatttTAC CTTCTCCTATTATTCTCTTAATCTGACTTCA -191 12.7679
31 alr1231 - GTAatcatccaTAC AATCTTATGCAATTATTAAAAACTTATTTTG -42 12.7297
32 alr4965 - GTGctagcctcTAC GGACAATAGCTATGAATCCTTATGTGAGGAT -511 12.7219
33 alr3810 sigD GTAacaaaagcTAC AATTTGCTGAATTTATAAAGTTTTTAGTCTC -285 12.7079
34 alr3920 - GTAttgtaataTAC AATATTACCTGTGAATTGAAATTATGTGATG -420 12.7052
35 all3660 - GTAttacgaatTAC AACTGAGAAGTCATCATCTATACGTTTCTCG -737 12.7033
36 alr0487 - GTAgtagatgcTAC AAATAGCGATAAAATTAATAGGCTATTTGCC -109 12.6945
37 all2170 all2171 - - GTAactttgcaAAC ATCCTCTTATAAATAATTGATTTAAAAAATA -106 12.6945
38 alr2311 rbpF GTCattgcctaGAC ACCAACTTTTAATTCCCATCATCTATCCTGA -372 12.6889
39 all3184 lrtA GTCtcttttcaTAC AAAAACACCATCACATCAAATATTGTGCTAT -48 12.6317
40 all4950 - GTTacttcttcTGC TCAGAGTTACTCATCAGCCTGTTTTAAGACA -51 12.6308
41 all4813 pknC GAGatatttatTAC CATCGGCAGAATCTAGGTAATAACTCTGGGG -38 12.6264
42 all4006 - GTCaaacagctTAC GATATAAAGCTTTAACCTGTCAAATTTATCT -369 12.5808
43 alr2514 alr2515 coxB coxA GTAccaaaaaaTAC CGAGAATCACCAAAAACTTCACGGTAAACAA -410 12.5528
44 alr3280 sigE GTTggtattatTAC TAATAATAGAGTCTAATAGAGCTAGTTTCTG -636 12.5423
45 alr3979 pex GTAgcgctataTAC TTACACATTTGCAAGTAGCGCCCTATACTGA -86 12.5394
46 all0909 all0910 all0911 - - - GTTatcctagtTAC GGATAGGCATTATTTCTCATAAATAAGCTCT -349 12.5238
47 asr1275 alr1276 - - GTAgctatactTAC ATAAAACCCACTTTTGTTATTAACAACACAT -681 12.5183
48 all1020 all1021 - - GTActtttataTAC AAAGTTATGTGGTTTACATAAGATACGCATA -90 12.5175
49 alr2877 cmpA GTAagtataaaAAC TATATCTATAGTTTTAGATGATAATTTGCAT -480 12.499
50 all2364 accD GTAacgttcatTAC CCCATTGATACTTGAGATTTTGATAATATCA -589 12.4973
51 alr0165 - GTTtttgctatTAC CATCTTGAATATTTAAATAAATAAAATCATC -240 12.4797
52 all5185 - GTTttcagcgtTAC TTTAAGTAGTTAAGGATAATGTCATACAACA -157 12.459
53 all3680 - GTTaacgccttTAC AGTAAACCAGTATTGGATTTTGAATAGACTA -643 12.4574

ScoreRank Transcription unit1 Name Putative ntcA site2
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Table s7(continued), Zhengchang Su, et al

Table s7.  Predicted NtcA promoters in PCC7120 (continued)

1 Bold, putative sensor kinase or response regulator; 2bold, experimentally verified binding sites; 3bold, putative -10 like boxes . 

Downstream of NtcA binding site ntcA site 
and -10 like box3 position

54 alr3376 - GTTtttcccatTAC CTATGACATTAGATCCAAAAGTTAATTTATT -177 12.44031
55 alr0021 apcA GTCacttctttTAC TGCTGTGTCTACAAGGCGAGAGTTAATTCTC -104 12.40309
56 all0330 - GTTgtaatttgTAC AATGCAGCTGTGACGTGGATCTAGTTCAGAT -52 12.38822
57 alr0440 - GTGttttcagtTAC AGTTATGCCAGATGCAATTAAGCCACAATGT -83 12.37565
58 all1327 - GTAgtgtatgtTAC AGAAAAAATTAATTTAATATAGATATTTTTA -37 12.36931
59 all3375 - GTTagtactcaTAC ATCTAGACAATAGATGTAATGTAACTTTGGT -84 12.34861
60 alr0080 - GTTtttaaaatTAC CTACAATCAATTGCCAAATCCACAGCTATTA -310 12.34684
61 all3040 - GTTgtataatcTAC TTTTTGAATTTTGAATTTTGAATTTTAAATT -118 12.3115
62 all4107 - GTAtcgagaggTAC TGGCTCGGTAAACCCCGGTTGGGAGCAAGGC -461 12.30874
63 all0041 all0042 - - GTAtttatctaTAC AAAAAAACATTACAAATGATGAGGTAGTATC -735 12.29755
64 alr3882 alr3883 - - GTActtttagaTAC TATTGTGAAAGCTCATCTGTACTTTTACCCT -98 12.29166
65 alr2785 - GTGaaatcctaTAC CCTTTTAGGGATGGGATGAGCTTAAAGTTAT -78 12.28042
66 alr4239 - GTTggagggtaTAC ATTTTGATCTGAATAATTTCAGATTAGTTTA -215 12.27095
67 alr2471 - GTAcctgtggcTAC ACATTGTTACTGATTTTAATCAAAATTGCTG -164 12.25365
68 all0866 alr0867 ccmL ccmK GTAgttttcttTAC ACTGCGCTGTGCCAAAAGCCGAGTAAAAAAA -105 12.23615
69 all4756 - GTAgaccgtcgCAC CCTAGGTCATTAAAGACCGCTTTGTAGCATG -188 12.2266
70 all1601 - GTAgtcagtcgTAC TAACCACTGAAGACAAGAACTAGTCAAGAAG -248 12.21125
71 all1235 - GTAaaaacaacTAC TCCAAGTACTTCTATTGTGTAAACTTTGAGA -165 12.20566
72 alr4641 - GTCcccaatgcTAC GACTTTTCCTGAGACTTCTAAACTAGCTTCT -386 12.20396
73 alr0786 - GTAttgatcaaTAC TGGGGGTTAACCCATCTATCCGCAATAATTT -60 12.1998
74 all0187 - GTGcggtcttaCAC TGGCAAGATTGGTAGCTTGCTTTAACATAAA -62 12.19843
75 alr0038 alr0039 rfbB - GTAatcaacagTAC TACCGATAGCAGAAAGGCGCTGGTTAGCATC -630 12.19774
76 alr3718 - GTGattgttcaCAC AACAACTTCCAAGCATGGAGGGTATCTGCTG -755 12.19582
77 all3538 - GTAatcgatttTAC TCGGTTCAATAATTATCTCCAGTTAAAAAAT -231 12.17417
78 all3116 - GTAggggatgtTAC GGCAAAATTAGCCAAAGCGATCGCTCAATTG -196 12.09504
79 all3582 - GTTtagtcttgTAC ACTAGAACAAAGACCTCTTAACTGAAGTCTT -79 12.09369
80 alr2921 alr2922 - - GTGtgtcttgaTAC AATACTTTTAAGATGACTGTTATATGCTTTC -300 12.08668
81 alr3705 - GTTttaggtgaTAC TAAAGGCGATCGCAATATTTTAATATGAGCG -42 12.06532
82 alr3738 - GTTagccctttAAC AGTTTAGCCTCATGAAAGCTAACTTAGTATT -54 12.05389
83 all3408 asl3409 all3410 - - - GTAaatagaaaCAC ACTTAGTAAGTGATTTTGTTTCTAAATATGT -464 12.05173
84 alr3710 alr3711 devB devC GTAcagtctgtTAC CTTTACCTGAAACAGATGAATGTAGAATTTA -738 12.04803
85 all4236 - GTTctagccaaTAC TTCGCAATAGAGATGCACAATAATGGCTCTC -418 12.04208
86 alr0892 alr0893 - - GTTaggagtttTTC ATGCCCAGTAAAACTGATCAATAATTTTTAA -124 12.03502
87 all3903 - GTCtactatacTAC TATATAGTAATATAATATTTATGTTTTATAA -81 12.02717
88 alr1712 - GTGataaaaaaTAC CTTAATTTCGATAATAAACATTGATAAACAT -511 12.0257
89 alr1537 - GTTacaaattaTAC CAATCAAAAGCAGTATTACAAACTATTTGCT -107 12.02084
90 alr3790 - GACaatattcaTAC CACAGCCAGAGAAAATAAACGGATAAACTTA -75 12.01766
91 alr1785 - GTAtgtattaaTAC TGAAGTTTTAGTATAAAGTTTTTGCTAGGTT -59 12.01261
92 all1291 cynS GTAgaagagggAAC TACAATGACCTACGATCACCTACGGTGGAGC -107 11.99881
93 all1070 all1071 - - GTTaaacgtggTAC ATAATTATTTATAAGAAATAAGTAAATTTCA -187 11.99609
94 alr3874 - GTTcggttaatTAC CCAGCAAATACGCATTTATAGAGTTGTTAAA -32 11.99544
95 alr1240 alr1241 zam - GTAttttccccTAC ATAGCGCTTTTGGTCAGCGTAGAGAGTAAAT -385 11.9935
96 all4248 - GTAttttgaatTAC AATTTTATTCTAAAGAAAGAAAAATTAAAAT -103 11.97364
97 all5097 - GTCaaaagtcaAAC CTCTTGACCTTTGACTATTGAATTTTGAAAA -309 11.95972
98 alr0522 - GTTcagcaattTAC AGTTAAGTCAACACAGTTAGTCTTTATTTTT -722 11.94098
99 all1731 - GTTcagataagTAC TAATATCTGTTGGTATCTACCAGCTAAAATC -138 11.92767
100 alr0295 alr0296 - - GTAataactatTAC TCAATAGATTAGGCTAAATATAGCGTTTTAA -71 11.92562
101 alr3955 - GTCaaaagcggTAC TGAAATATAGCTGCTATAAAACATTAACTAG -95 11.92449
102 alr1250 - GTAatatataaTAC ATGAATAAATCTAAAATACAGGTATGGTGAG -309 11.92065
103 alr4354 - GTCctcgatttTAC TGTGCGAGGATTTTAGTAAAGACTTAAATGA -160 11.91353
104 all0443 - GTGacaaaagtCAC TAATATTTGCTTATTTATATATGACTATAGT -480 11.91314
105 alr1602 devB GTAcgactgacTAC TGACAAGCAGCTAGAGAAAGTGATAAGGATA -151 11.90962
106 all1837 all1838 asl1839  - - - GTAccggatacCAC CTATTCTTGATATGAAATCCGTGTAAACTCA -250 11.90219

asl1840 all1841 all1842 - - - 
all1843 -

Rank ScoreTranscription unit1 Name Putative ntcA site2
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Table s8, Zhengchang Su, et al

Table s8. Predicted NtcA promoters in PCC6301
Downstream of NtcA binding site NtcA site 

and -10 like box1 position
1 syc1985_d syc1986_d syc1987_d - cynA cynB GTAacgacggcTAC ATTTTGACCCTGGGGTTACTACTACCATTCG -54 15.0095

syc1988_d syc1989_d cynD cynS
2 syc1638_c - GTAaaggcgaaTAC AGAAGCCACAATGGACAGCTTGCTAGGTTAA -146 14.7153
3 syc1639_d - GTAttcgccttTAC GAGCGCGACTTCGAGCACCCGTTGTCTTCCT -174 14.5871
4 syc0921_d syc0922_d glgC - GTAgccttggtTAC CTCCGATCGATCCCGGAGCTGCGTAGGGTAA -121 14.5638
5 syc1821_c amt1 GTAgcaaaagtTAC GTATATCACCAGTCTGCCTAGCCAGAGTTGT -72 14.5596
6 syc2377_c syc2378_c metX - GTAgcgatcgcTAC AGCAGCAACAAAGATTGACACGATTGGTTAG -116 13.9901
7 syc0310_d nirA GTAgcaattgcTAC TAAAAACTGCGATCGCTGCTGAAATGAGCTG -207 13.9832
8 syc0700_d syc0701_d syc0702_d - merR - GTAgtcaccgtTAC AGTCATTCCTTAGAACTTGTTTTAGTTAATT -80 13.8317

syc0703_d syc0704_d - -
9 syc1192_d glnB GTAgcagtaacTAC AACTGTGGTCTAGTCAGCGGTGTTACCAAAG -90 13.7626

10 syc1377_c ntcA GTAgcagttgcTAC AAGCAGCAGCTAGGCTAGGCCGTACGGTAAC -142 13.5778
11 syc0699_c - GTAacggtgacTAC TAAATGATTGCCTGTTTAACCTGACTTAATT -105 13.5477
12 syc0006_c - GTAacaaaagcTAC ACACCCGCAGCAATCCTTAACAAATAATTAA -67 13.429
13 syc0513_c syc0514_c syc0515_c - - - GTAtcccgaacTAC AGAAGTGGACTCTGAGCGATTTCTATAGTCC -60 13.3282
14 syc2346_d - GTAgcaaataaTAC AAAATGGCACCGCGATCGCTCAGACGGCTGC -98 13.3005
15 syc0308_c syc0309_c ntcB nirB GTAacagaaacTAC AACTTTTTGTAAATCATGCATGTTCTGCAAG -207 13.1924
16 syc2474_d cmpA GTAaatgtttcTAC ATGCAAAACGCAAAGTCTATTGACTTAGCTC -206 13.0616
17 syc0649_c - GTAactggataCAC AGCTTGCCCCTAGAGCGGGTGTTAGCGTGAT -67 13.0216
18 syc0953_d syc0954_d syc0955_d rpoD4 codA - GTAtcccaaacTAC TAAATGCAACAAAGACTGTCATCTACTTAAC -146 12.9658
19 syc0508_d - GTAgccttgctTAC ACTTTGCCGATCTGGCCTCTTCTAGGATGCC -93 12.7814
20 syc0545_d - GTAgcctctgtTAC TGTTCATTAGACGTTCAATGAAATCCCTAAA -242 12.7237
21 syc2196_d - GTTctgatattTAC CAAAGCGATCGGCGTAGGTGGTGTCGCAGGG -554 12.5616
22 syc1440_d syc1441_d rfbF rfbG GTGattccaaaTAC TGTCTTAGGTTGCAAAGTTAATGTTATTTAA -125 12.424
23 syc2140_d syc2141_d pyrG - GTAactcacgcTAC CGAGCAGAACAGTCCGGAACAGGGCTCGGCG -275 12.4066
24 syc0416_d syc0417_d - - GTAcacatttaAAC TATTTTATTTGCGATTATATTTCTTTAGTTT -413 12.399
25 syc0002_c isiA GTCggctagaaTAC CTAGAGTTCGTCGTAAAACTTAATATCAACT -77 12.2816
26 syc1620_d - GTGtagctagtTAC GGATCAGGTTGACTAAAGTCCGGCAGAATAG -66 12.2728
27 syc2410_d cysA GTAtcatgccaGAC ATAAGGTGCAACTAAATTCTCCTAAATTTCC -71 12.242
28 syc1403_c ndbA GTGacttaggcTAC GGTCGTGCCTTACAATTCTTGACCTACTGCG -104 12.1682
29 syc0172_d ppa GTTgctccgaaTAC CAGCGCACTAAGCTCAATCCCAAAGTACTGC -185 12.1667
30 syc1049_d syc1050_d syc1051_d pgm secG - GTAagcctcaaTAC AATTTGGGGGATCGAGCAATTACAGCTTGGG -373 12.1515
31 syc0822_c - GTCgttttctaTAC TGTTGTTACAAGCTTCTGACAATCTAGGTTA -37 12.146
32 syc1389_d - GTAgcgatcgcCAC AAATATTTACAGAATATTGGCTAAGCTGTGG -58 12.1316
33 syc0512_d - GTAgctgtagcTAC TGTTTGCGCTGGCAGCGCTAGGGTTGTTGCA -123 12.1236
34 syc1918_c natD GTAggtaccgaGAC TGCCTTGAACTTGGGGGTGAATGGCTTTAAG -503 12.1178
35 syc1076_c amt1 GTTacatcgatTAC AAAACAACCTTGAGTCTCGCTGAATGCTTAC -112 12.092
36 syc0509_c syc0510_c syc0511_c - - - GTAgctacagcTAC GAATTGAAAGCTGGTGCCAGCCTAGCTTGGA -58 12.0575
37 syc0934_c - GTAatcgattcTAC CGAGCGGACGCCAATGCTTTAAGCATCGTTA -96 12.0356
38 syc2171_d sigG GTTgcccagccCAC ATCCCAGTGGCACCGCGATCGGCTACTGTTG -221 11.9328
39 syc2184_d syc2185_d syc2186_d zam ubiX - GTTcacctgtcTAC TCCGGCTGGCTATTCTCGTTGCCTTAGATTG -171 11.9236
40 syc0204_d - GTTggcgaactGAC AGACCTCGCGATGCAGTTGCGCGTAGGTCAG -380 11.9233

ScoreRank Transcription unit Name NtcA site

1 Bold, -10 like boxes.
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Table s9, Zhengchang Su, et al

Table s9. Predicted NtcA promoters in PCC6803
Downstream of NtcA binding site NtcA site 

and -10 like box2 position
1 sll1330 - GTAactgttgtTAC AAAGCCTTGACATTGACTTTGTTAGATTAAC -60 14.7137
2 slr1756 glnA GTAgcgaaaaaTAC ATTTTCTAACTACTTGACTCTT TACGAT GGA -85 14.5902
3 slr0447 urtA GTAtcctatgcTAC ATAATTTTTTCTTAACCTACTCGTAGTATGG -198 14.5627
4 slr0898 nirA GTAatttacgtTAC AAATTTTAACGAAACGGGAACCCTATATTGA -61 14.523
5 ssr1562 - GTAatcgataaTAC AGCAAAGCCCCCCTTTGTTTGTATTTGGGGT -65 14.1297
6 slr0801 - GTAgcgaaacaTAC AAGTGTTAGAAATTTCGAGGCTTACAGTTGA -73 14.0459
7 sll1294 pilJ GTCttaatcctTAC TTTTTCACCTTAACAGAGTCTTAATTTTCAT -92 13.9365
8 ssl0707 glnB GTActgattttTAC AAAAAAACTTTTGGAGAACATGT TAAAAGT G -169 13.9072
9 sll0108 amt1 GTAgtaaatcaTAC AGAAAACAATCATGTAAAAATTGAA TACTCT -174 13.8698

10 slr1597 - GTAtccattttTAC GGTTTTTCAAGATCATGTCAAGGAATGGTCA -226 13.8343
11 sll0783 - GTAtgtttcgcTAC AAATTGATGATCTCTGATTCTATTAATAGGA -379 13.7161
12 sll1689 rpoD2-V/sigE GTAtcacgaatTAC ACTGCCGTGAAAATTTAACGA TATTTT GGAC -296 13.5867
13 sll1291 - GTAattagggaTAC TTAACTAAAAAGAGTTGAACCTATATCAAAA -342 13.4693
14 sll1077 speB GTAgcacagaaCAC AGTTAACTTAATCATCCCTAGCTAGGGTAGG -226 13.2741
15 slr1147 - GTAatgatagtTAC AAAAGCCGTGCCGATTATATCCGGTCTAATT -201 13.2353
16 slr0851 ndh GTAacaaccatTAC CGGTAATCCCCAAGGAAATGATTACCATTAA -59 13.153
17 slr0789 slr0790 - umuC GTAaagtaagcTAC TTTTTATTTGTCTTTTTGGCAAAACGTTATG -186 13.1432
18 slr1686 - GTAcaatgggaAAC GATTAATCAAATGCACGCATAACTTGAA -29 13.0763
19 slr0623 trxA GTCccaacctgTAC AATGAAGAGGGCGGAGACGTAAGTTTCCGTT -232 13.019
20 slr0949 slr0950 urtB - GTAgggtagctTAC GGCGACATCGCCCTTGGTCTCACGTTAGGAA -36 12.9839
21 slr0054 dgkA GTAatccaggtTAC ATAGGAGAATTGTTCTGTCGACTACACTGCT -47 12.8624
22 sll1699 sll1698 - - GTCaaataggcTAC ATAAAGCCTACCGATCCGGCCTTAACCTGAA -248 12.8554
23 sll0837 - GTGttgggcccTAC CCTATTTAACCTAATGATTAGGTTTTGCTTT -84 12.699
24 sll1624 sll1623 - - GTAcctaaaccCAC CAAGGCCGGACCATTTTCCTGCCCTAATCCA -114 12.6251
25 sll0947 lrtA GTCttattcaaTAC ATAGTGCTAATCTGAAGATAGTCTTAGGAGT -331 12.6022
26 slr0257 ctpB GTTtttcttatAAC TAAAGTTTTAATTAATCAGTCAACTTAATCT -270 12.5681
27 slr1622 ppa GTTcttctaatTAC TCGCAATTGGGGATAGGTGTCGCTTAAGTTA -238 12.5541
28 sll0807 cfxE GTTtgggggccTAC TACAATTGACCGTAATTGTTTACACTGAATT -72 12.5109
29 slr1849 merA GTTttttcattTAC ATTCACGTATCCATCGTTATCTAAGAAAGCG -286 12.4384
30 lr1923 slr1924 slr192 - - cbiB GTTgttgaacgTAC CTTTGCTTGGTTTGGTCGCTACCGTCGTTTA -279 12.4196
31 slr1906 slr1907 - - GTActtctcatTAC TTTCTTGAAACTCTCTAAATTCCCGGCAAGG -252 12.3395
32 ssr2047 - GTAaagtctttTCC TCAATAATCCTAAAACAACACTAAAACTGAA -325 12.3203
33 slr0670 - GTActagcaacAAC CATGCCAGCGGAGGGCAGATTTTATTA -28 12.3202
34 sll0638 - GTAgtgattccCAC CGTAGTCAAAGAAAATCTTAATCAGGAATCG -53 12.2868
35 sll1566 otsA GTAattagtgtTAC GGCATTTTACTGACGGGTTAAGTAATCTTTA -269 12.2712
36 slr1379 slr1380 cydA cydB GTAgctgacaaTAC AGAGACTTTACCTGGGATTTCTGTTAGTTTT -115 12.2343
37 sll1247 - GTGatctagatCAC CTCCCATGGGTGCTTGCATCACTTACATTGG -152 12.2249
38 slr0935 slr0936 - nadC GTAcaagatacTAC GGGATTATCCCTACCTCACTCCGCATCCCAG -674 12.2247
39 slr1428 - GTAtatctagaGAC AAATCCTGGTCGGGATAGGGTAGTCAAGTAG -140 12.189
40 sll0261 - GTGacatttttTTC CTTCAGATTCCCCTTTTTTTAGGACGT -28 12.1721
41 slr1919 - GTCgcggttttTAC ATTTCTTTAAGTTTTAGGTAGTTAAAAATTC -66 12.1434
42 slr1697 pknA GTTtccttttcTAC TGATTTGTATTAATGCTTGCTTAGTTTGCGA -269 12.1168
43 sll0900 sll0899 hisG glmU GTAttatcgatTAC AATTCTTTGCACTTCCGTATAAATACTTAAT -165 12.1068

ScoreRank Transcription unit Name NtcA site1

1 Bold, experimentally verified binding sites; 2 bold, -10 like boxes.
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Table s10, Zhengchang Su, et al

Table s10.  Predicted NtcA promoters in thermosynechococcus
Downstream of NtcA binding site NtcA site 

and -10 like box1 position
1 tlr1330 - GTAttattcgtTAC GAAATGATAGGTATTAGATTTGCTAGATTAG -125 14.75439
2 tlr1349 nirA GTAgcaaaattTAC AAATGTTCATGATTCATCTGGCTAAATTGGA -69 14.74845
3 tlr1120 urtA GTAgcctagcaTAC AGTTTGCCCCAATAACCTCCTCTTAAGCTAT -68 14.69383
4 tsr2448 - GTAttggatatTAC AATTTGCCAATCCTGAATCCTAGGGTCTCTT -50 14.60239
5 tll1021 tll1022 tll1023 - - - GTTaagcgggaTAC ATTTTTTGGGAAGGCATGAGCTTTAAAATGT -352 13.94199

 tll1024 tll1025 - - 
6 tlr0592 tlr0593 - - GTAgcaatagcTAC ATTATCTCTGATCGGCGAGCGATCGCCCAAG -79 13.8677
7 tlr1468 - GTAgttgagttTAC AACTGCATCGAATTGACAATGTTAGGCTAAC -72 13.82521
8 tll0590 tll0591 aroE glnB GTAgctattgcTAC ACGCTATACTCTTTTGCCAATGCTAAATAAA -65 13.76371
9 tll1985 amt GTAtaacgtgaTAC AGATTTTCCAATCTGAGAACTGGTGCAATCA -175 13.61188
10 tlr1254 - GTGtccaaaaaTAC AACGACTCTCGCTCAAATCGGTTATGCTAGT -118 13.51412
11 tlr0066 - GTTtgcttctcTAC AATATCAGGGTTACGCTCTTTGCTGCTGCGA -77 13.50423
12 tll2090 tll2091 - - GTGaagaaacaTAC AAATTGAGAGCCCAACCAAGGTCTAAATTAA -89 13.37053
13 tll2446 tll2447 - - GTAatatccaaTAC TGAACTATTTTAATTTTTGCCCTAGGGAGCT -175 13.17517
14 tll1357 tll1358 tll1359 - - ntcB GTAtcaatcaaCAC ACTTTACCATGGGAAAGTTGCATAGATTGAA -107 13.16372
15 tll0306 tll0307 - clpC GTAaattggcaTAC AAAAACACGCCAAAGTGGACGTGTTAAGATG -69 13.1492
16 tll1975 - GTAgagcagagGAC TGAAAATCCTCGTGTCGCCAGTTCAATTCTG -52 13.02452
17 tll1659 - GTAtagaaaacTAC ACATAAGCCCTGCTAATTAATAAAATTCTTA -173 12.97041
18 tlr1592 tlr1593 tlr1594 - - ycf53 GTTattatcgcTAC ATTTTGTCAATTTAAGACGTGATAAAATTTA -175 12.78389

tlr1595 -
19 tll0830 tll0831 - sigB GTAgattaggaTAC AGGCTAACTCCCTCTCCCCTGCTAGGCTAAC -195 12.71235
20 tll2333 tll2334 tll2335 - pilin - GTAagtttgttTAC ACTGAAGGCAAGTGTGGATCAACTGGATAAG -309 12.61023

tll2336 -
21 tll1334 - GTAgtcgtggaTAC ATTGTTGACTTTAATGATGAGCCTGTATCCA -267 12.59979
22 tlr1660 - GTAgttttctaTAC TATATTTAAGCAAACCCAACAAGATCAGCTC -162 12.43139
23 tll0396 tll0397 tll0398 - - - GAAgtccccatTAC TGGTAACGTGGTATGGAAGCCATATGATGGC -65 12.40654
24 tlr1050 isiA GTTtctggaaaTAC AACGCCCCTGGCCGTCAGTTACATATCTGTT -182 12.36656
25 tll0312 - GTAttctattaTAC GATTTTCCAATATTCATACGGTAAACGCCAG -70 12.34701
26 tll1486 tll1487 tll1488 - - - GTAagtagcacAAC TATACTCGGCAGTCATAGACTGCCGCTCTTA -231 12.34164
27 tlr0833 lrtA GTAatccccgaTAC GAAGATGTTAGGGTGGAAGTAGATCAGCCTT -67 12.33556
28 tlr1530 tsr1531 psbB psbT GTAgctgaagtTAC GGGTAAATTGGCCGTTAAACTCTTAGTAGGG -115 12.29831
29 tll1048 - GTAcaactgcgCAC CAGCACCGTTGACCGTCCTAAATG -25 12.2856
30 tll0832 - GTAtcggggatTAC AGGGCATCCTGAGGCTCTTCACCTTTATTCG -80 12.27722
31 tlr2380 tlr2381 desC1 - GTAgctcgttaTAC TAAAGTCTGATAGGGGCTGTTCAAGCTCAGC -70 12.17003
32 tll0616 tll0617 - sigA GTTagaaaggcTAC AATCAATGAGGTTTTAGTTAAAATTACTCAA -198 12.14681
33 tlr0782 - GTAatttaatgTAC ATTTCACAAATCTGTATTAGCCTTAAGTTAA -66 12.11459
34 tll0559 - GTGtaaattgtTAC AAACCATTACGAGTGCGCACTAGACTGGGAA -58 12.1118

ScoreRank Transcription unit Name NtcA site

1 Bold, -10 like boxes.
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Table s11.  Predicted NtcA promoters in WH8102

1 Bold, -10 like boxes.

Downstream of NtcA binding site NtcA site 
and -10 like box1 position

1 synw2442 urtA GTTccggttgaTAC CAAAGCGGTGGGGGGCCCTTTTTTACCTTCC -52 14.1879
2 synw1073 glnA GTGcgcgttgaTAC AAAACAGGGCATAACGGCTCCTTACGGTCGT -60 13.7574
3 synw2485 synw2486 synw2487 cynA cynB cynC GTAtcacctgaTAC AACATCCGCGTTCGCTTTCCAACTATAAATA -51 13.692
4 synw0165 - GTAgtttaggaAAC ATATGGGTTAAAGATTTTTCGTTATCAAGAG -39 13.1547
5 synw1105 - GTGttagttaaTAC ACAAGCATGTACTAGACTGCGCTAGTTTAAT -64 13.1128
6 synw0153 synw0154 - - GTAgtcgccgcTAC ATCTGGTGGGGTGGGCAGACCGTCCTCCACC -62 13.1126
7 synw0347 - GTAgctaatttTAC TCTAGCCTTGTTTTCTATATAGCTAGCACTA -173 13.0991
8 synw1434 synw1435 - - GTAacaacaccTAC AGCCTGAACCAGTCCACTCGGTAACACTATG -143 12.7911
9 synw2477 nirA GTAattccatcAAC AGAACAACTTTTGAGTACGAACTAGAAAAGG -349 12.7111
10 synw0253 amt1 GTTcagtcggaTAC ACCATCCGGCGTGACCAGCAGCTCTGCACTC -37 12.7063
11 synw1412 synw1413 synw1414  - hypA2 hypB GTAgctgatcaCAC CGCGCGTGCCACCGGTGCCGCAGACAGTGGA -69 12.6782

synw1415 synw1416 synw1417  - - - 
synw1418 -

12 synw2475 synw2476 cobA - GTTgatggaatTAC GATTCCGCTCGTATTGCCGTCTGTAACTCTT -199 12.5851
13 synw1507 synw1508 - - GTAataaagacTGC GGAATTAATATTTCGGCAATACTTATACCTT -111 12.5376
14 synw0152 rnc GTAgcggcgacTAC CGATATCGGCGCTCCTGACGGGGCTGGCGGG -527 12.4768
15 synw1422 synw1423 synw1424 - - - GTCgtatttcgTAC ATTTTTTGTGGGCCGACCGGAGCCAGTCTTT -52 12.4149

synw1425 synw1426 - -
16 synw0462 glnB GTTacaggggcTAC CCACACCGCCACCATTCACGTCATGCTTAAT -51 12.2099
17 synw2171 - GTCatggatacTAC CCTTGCCCACCTCTGTACACTTTCGGGTAGC -56 12.1677

ScoreRank Transcription unit Name NtcA site
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Group 1

Group 3

Group 2

Figure s1. Phylogenetic relationships of the σ-factors bearing a putative NtcA promoter in their regulatory regions of the 9 genomes in 
our analyses. The unrooted tree was generated by the neighbor-joining method based on the multiple amino acid sequence alignments by 
the ClustalX program using the default settings. The σ70 of E. coli is included in this tree (B3067). The proteins are labeled by their 
synonyms. The dotted  lines show the division of the groups. A star (*) indicates that the putative promoter is identified at p-value <0.01, 
otherwise at p-value <0.05. The gnomes that these proteins are from are as follows. CCMP1375: Pro1791 and Pro1863; PCC7421: 
Gll0203, Gll3762 and Gll3008; MIT9313: Pmt2246 and Pmt0456; PCC7120, All4249, Alr3810, Alr3280, All3853, All3800 and 
All5263; PCC6301, Syc2171_d, Syc2495_c and Syc0953_d; PCC6803, Sll1689, Sll2012 and Slr1545; thermosynechococcus: Tll0831, 
Tll0617 and Tlr0264; WH8102: Synw2496. Scale bar, substitutions per position. 
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