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Organism Status a NCBI Project 
ID GenBank ID b Genome Size (Mb) cas1 cas2 Locus Number Spacer Number

Assignable 
Subtype c References d

Subsection I, Subclade Pro/Syn
Cyanobium gracile PCC 6307 F 158695 CP003495 3.34 0 0 0 0 Shih et al., 2012
Cyanobium sp. PCC 7001 D 19301 ABSE00000000 2.83 0 0 0 0
Prochlorococcus marinus AS9601 F 13548 CP000551 1.67 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus MIT9202 D 19343 ACDW00000000 1.69 0 0 0 0
Prochlorococcus marinus MIT9211 F 13551 CP000878 1.69 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus MIT9215 F 18633 CP000825 1.74 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus MIT9301 F 15746 CP000576 1.64 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus MIT9303 F 13496 CP000554 2.68 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus MIT9312 F 13910 CP000111 1.71 0 0 0 0 Coleman et al., 2006
Prochlorococcus marinus MIT9313 F 220 BX548175 2.41 0 0 0 0 Rocap et al., 2003
Prochlorococcus marinus MIT9515 F 13617 CP000552 1.70 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus NATL1A F 15660 CP000553 1.86 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus NATL2A F 13911 CP000095 1.84 0 0 0 0 Kettler et al., 2007
Prochlorococcus marinus, subsp. marinus CCMP1375 F 419 AE017126 1.75 0 0 0 0 Dufresne et al., 2003
Prochlorococcus marinus, subsp. pastoris CCMP1986 F 213 BX548174 1.66 0 0 0 0 Rocap et al., 2003
Synechococcus sp. BL107 D 13559 AATZ00000000 2.28 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. CB0101 D 46501 ADXL00000000 2.69 0 0 0 0
Synechococcus sp. CB0205 D 46503 ADXM00000000 2.43 0 0 0 0
Synechococcus sp. CC9311 F 12530 CP000435 2.61 0 0 0 0 Palenik et al., 2006
Synechococcus sp. CC9605 F 13643 CP000110 2.51 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. CC9902 F 13655 CP000097 2.23 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. RCC307 F 13654 CT978603 2.22 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. RS9916 D 13557 AAUA00000000 2.66 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. RS9917 D 13555 AANP00000000 2.58 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. WH 5701 D 13554 AANO00000000 3.04 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. WH 7803 F 13642 CT971583 2.37 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. WH 7805 D 13553 AAOK00000000 2.62 0 0 0 0 Dufresne et al., 2008
Synechococcus sp. WH 8016 F 61805 AGIK00000000 2.71 0 0 1 5
Synechococcus sp. WH 8102 F 230 BX548020 2.43 0 0 0 0 Palenik et al., 2003
Synechococcus sp. WH 8109 D 37911 ACNY00000000 2.12 0 0 0 0

Subsection I, Subclade non-Pro/Syn
Acaryochloris marina MBIC11017 F 12997 CP000828;  CP000838~46 8.36 0 0 0 0 Swingley et al., 2008
Acaryochloris sp. CCME5410 D 16707 AFEJ00000000 7.88 0 0 4 1 Miller et al., 2011
Chamaesiphon minutus PCC 6605 P 158825 CP003600~02 6.76 1 1 3 59 I-C Shih et al., 2012
Crocosphaera watsonii WH 0003 D 61839 AESD00000000 5.89 0 0 3 12 Bench et al., 2011
Crocosphaera watsonii WH 8501 D 10651 AADV00000000 6.24 0 0 0 0 Shi et al., 2010
Cyanobacterium aponinum PCC 10605 F 158691 CP003947~48 4.18 3 3 10 166 I-D; III-A/B Shih et al., 2012
Cyanobacterium stanieri PCC 7202 F 39697 CP003940 3.16 2 2 2 15 I-UN; III-B Shih et al., 2012
Cyanothece sp.  PCC 7424 F 20479 CP001291~97 6.55 4 3 15 343 I-A; I-D; I-E Bandyopadhyay et al., 2011
Cyanothece sp. ATCC 51142 F 20319 CP000806~11 5.46 2 2 3 17 I-A Welsh et al., 2008
Cyanothece sp. ATCC 51472 F 59973 AGJC00000000 5.46 2 2 3 17 I-A Bandyopadhyay et al., 2011
Cyanothece sp. CCY 0110 e D 18951 AAXW00000000 5.88 0 0 4 61
Cyanothece sp. PCC 7425 F 28337 CP001344~47 5.79 4 3 7 249 I-D; I-E Bandyopadhyay et al., 2011
Cyanothece sp. PCC 7822 F 28535 CP002198~204 7.84 4 4 9 133 I-A; I-D Bandyopadhyay et al., 2011
Cyanothece sp. PCC 8801 F 20503 CP001287~90 4.79 1 1 5 67 I-D Bandyopadhyay et al., 2011
Cyanothece sp. PCC 8802 F 28339 CP001701~05 4.80 2 2 7 59 I-D Bandyopadhyay et al., 2011
Dactylococcopsis salina PCC 8305 F 158703 CP003944 3.78 0 0 0 0 I; III f Shih et al., 2012
Geminocystis herdmanii PCC 6308 P 62511 N/A 4.26 1 1 2 33 III-A Shih et al., 2012
Gloeobacter violaceus PCC 7421 F 9606 BA000045 4.66 0 0 0 0 Nakamura et al., 2003
Gloeocapsa sp. PCC 73106 D 159497 N/A 4.03 3 3 4 50 I-A; I-D Shih et al., 2012
Gloeocapsa sp. PCC 7428 F 158831 CP003646~50 5.88 2 2 3 98 I-D Shih et al., 2012
Halothece sp. PCC 7418 F 40817 CP003945 4.18 2 2 4 443 I-D Shih et al., 2012
Microcystis aeruginosa NIES-843 F 27835 AP009552 5.84 1 1 4 179 I-D Kaneko et al., 2007
Microcystis aeruginosa PCC 7806 D 15702 N/A 5.20 3 2 6 189 I-D Frangeul et al., 2008
Prochloron didemni P1 (metagenome; symbiont) g D 13452 N/A 6.20 1 0 4 20 Donia et al., 2011
Synechococcus elongatus PCC 6301 F 13282 AP008231 2.70 0 0 0 0 Sugita et al., 2007
Synechococcus elongatus PCC 7942 F 10645  CP000100~01 2.74 0 0 0 0
Synechococcus sp. JA-2-3B F 16252 CP000240 3.05 2 1 6 119 III-B Bhaya et al., 2007
Synechococcus sp. JA-3-3Ab F 16251 CP000239 2.93 1 3 6 89 I-D; III-B Bhaya et al., 2007
Synechococcus sp. PCC 6312 F 158717  CP003558~59 3.72 2 2 4 154 I-A Shih et al., 2012
Synechococcus sp. PCC 7002 F 28247 CP000951~57 3.41 3 3 3 141 I-A; I-D
Synechococcus sp. PCC 7335 D 19377 ABRV00000000 5.97 0 0 1 4 Honda et al., 1999
Synechococcus sp. PCC 7336 F 158719 N/A 5.14 2 3 8 285 I-A; I-D; III-A Shih et al., 2012
Synechococcus sp. PCC 7502 F 159509 CP003594~96 3.58 1 2 2 62 III-B Shih et al., 2012
Synechocystis sp. PCC 6803 F 60 BA000022; AP004310~12; AP006585 3.95 3 3 3 143 I-D; III h Kaneko et al., 1996
Synechocystis sp. PCC 7509 D 159501 N/A 4.77 1 1 1 6 I-D Shih et al., 2012
Thermosynechococcus elongatus BP-1 F 308 BA000039 2.59 0 0 0 0 Nakamura et al., 2002
Unicellular cyanobacteria UCYN-A (symbiont) F 30917  CP001842 1.44 0 0 0 0 Tripp et al., 2010

Subsection II
Chroococcidiopsis sp. PCC 6712 F 158687 N/A 5.72 1 2 5 47 I-A Shih et al., 2012
Chroococcidiopsis thermalis PCC 7203 F 38119 CP003597~99 6.69 1 1 2 64 I-D Shih et al., 2012
Pleurocapsa sp. PCC 7319 P 158813 N/A 7.39 1 1 1 68 I-D Shih et al., 2012
Pleurocapsa sp. PCC 7327 F 158829 CP003590 4.99 2 2 4 100 I-D; III-B Shih et al., 2012
Stanieria cyanosphaera PCC 7437 F 158877 CP003653~58 5.54 3 3 4 74 I-A; I-D Shih et al., 2012
Xenococcus sp. PCC 7305 D 159499 N/A 5.93 2 1 5 37 II-B; III-A Shih et al., 2012

Subsection III
Arthrospira maxima CS-328 D 29085 ABYK00000000 6.00 3 2 8 118 III-A Carrieri et al., 2011
Arthrospira platensis NIES-39 F 42161 AP011615 6.79 4 2 10 225 III-A; III-B Fujisawa et al., 2010
Arthrospira platensis Paraca i D 34793 ACSK00000000 5.00 3 2 0 0 III-A
Arthrospira sp. PCC 8005 D 40633 CAFN00000000 6.15 3 2 5 114 III-A Janssen et al., 2010
Coleofasciculus chthonoplastes PCC 7420 D 19325 ABRS00000000 8.68 3 2 23 173 I-A; I-C; I-D
Crinalium epipsammum PCC 9333 F 158835 CP003620~28 5.62 2 2 6 113 I-D Shih et al., 2012
Geitlerinema sp. PCC 7105 P 158727 N/A 6.15 4 4 15 650 I-A; I-D; III Shih et al., 2012
Geitlerinema sp. PCC 7407 F 158833 CP003591 4.68 0 0 1 23 Shih et al., 2012
Leptolyngbya boryana PCC 6306 P 158729 N/A 7.26 2 1 5 80 III-B Shih et al., 2012
Leptolyngbya sp. PCC 6406 P 159511 N/A 5.61 4 4 9 168 I-C; I-D; III Shih et al., 2012
Leptolyngbya sp. PCC 7104 P 62311 ALVP00000000 6.89 1 1 4 75 I-D Shih et al., 2012
Leptolyngbya sp. PCC 7375 P 43137 ALVN00000000 9.42 2 2 12 188 I-D; III-A Shih et al., 2012
Leptolyngbya sp. PCC 7376 F 43487 CP003946 5.13 0 0 0 0 Shih et al., 2012
Lyngbya sp. CCY9616 D 13409 AAVU00000000 7.04 3 3 14 262 I-A; I-D
Microcoleus sp. PCC 7113 F 158839 CP003630~38 7.97 4 2 10 72 I-D; III Shih et al., 2012
Microcoleus vaginatus FGP-2 P 47601 AFJC00000000 6.70 0 0 4 47 I; III j Starkenburg et al., 2011
Moorea producta 3L D 60895 AEPQ00000000 8.48 0 0 8 33 Jones et al., 2011
Oscillatoria acuminata PCC 6304 F 158709 CP003607~09 7.80 1 3 10 279 I-D Shih et al., 2012
Oscillatoria formosa PCC 6407 P 158733 N/A 6.89 2 3 10 95 I-D Shih et al., 2012
Oscillatoria nigro-viridis PCC 7112 F 158711 CP003614~19 8.27 1 1 9 304 I-D; III-B Shih et al., 2012
Oscillatoria princeps PCC 10802 P 158815 N/A 8.59 3 3 18 531 I-D Shih et al., 2012
Oscillatoria sp. PCC 6506 D 49445 CACA00000000 6.68 4 3 10 117 I-D; I; III Méjean et al., 2010
Prochlorothrix hollandica PCC 9006 P 158811 N/A 5.65 1 1 8 237 I-D Shih et al., 2012
Pseudanabaena sp. PCC 6802 P 158731 N/A 5.62 2 2 2 77 I-A Shih et al., 2012
Pseudanabaena sp. PCC 7367 F 158713 CP003592-93 4.89 1 1 7 160 I-C Shih et al., 2012
Pseudanabaena sp. PCC 7429 D 158837 N/A 5.48 2 2 14 610 III-A Shih et al., 2012
Spirulina major PCC 6313 F 158715 N/A 5.05 4 4 7 102 III-B; I; III Shih et al., 2012
Spirulina subsalsa PCC 9445 F 158827 ALVR00000000 5.32 4 4 17 625 I-A; I-C; I-D Shih et al., 2012
Trichodesmium erythraeum IMS101 F 318 CP000393 7.75 0 0 0 0

Subsection IV
Anabaena cylindrica PCC 7122 F 43355 CP003661.1 7.06 5 4 13 367 I-D; II-B; III-B Shih et al., 2012
Anabaena sp. PCC 7108 F 158737 N/A 5.89 1 1 7 95 I-D Shih et al., 2012
Anabaena variabilis ATCC 29413 F 10642 CP000117~21 7.11 1 1 6 176 I-A; I-D
Calothrix sp. PCC 6303 F 158041 CP003610~13 6.96 4 2 6 72 I-D; III Shih et al., 2012
Calothrix sp. PCC 7103 P 159495 N/A 11.58 3 4 13 178 I-A; I-D Shih et al., 2012
Calothrix sp. PCC 7507 F 158683 CP003943 7.02 7 4 10 336 I-D; I Shih et al., 2012
Cylindrospermopsis raciborskii  CS-505 D 40109 ACYA00000000 3.88 2 2 10 219 I-D Stucken et al., 2010
Cylindrospermum stagnale PCC 7417 P 158809 CP003642~45 7.61 1 1 10 191 I-D; II-B Shih et al., 2012
Microchaete sp. PCC 7126 P 158817 N/A 5.74 2 2 4 88 I-A; I-D Shih et al., 2012
Nodularia spumigena CCY9414 D 13447 AAVW00000000 5.32 1 1 2 36 I-D
Nostoc azollae 708 (symbiont) k F 30807 CP002059~61 5.49 0 0 0 0 I-D Ran et al., 2010
Nostoc punctiforme PCC 73102 F 216 CP001037~42 9.06 1 1 8 149 I-D
Nostoc sp. PCC 7107 F 158705 CP003548 6.33 3 2 14 252 III-A Shih et al., 2012
Nostoc sp. PCC 7120 F 244 BA000019~20; AP003602~06 7.21 3 2 10 107 I-D; III Kaneko et al., 2001
Nostoc sp. PCC 7524 F 158707 CP003552~54 6.72 2 2 6 278 I-D Shih et al., 2012
Raphidiopsis brookii D9 D 40111 ACYB00000000 3.19 3 1 5 110 III-B Stucken et al., 2010
Rivularia sp. PCC 7116 F 63147 CP003549~51 8.73 2 2 15 256 I-A; I-D Shih et al., 2012
Tolypothrix sp.  PCC 9009 D 63425 N/A 8.18 4 3 15 201 I-D; III-B; I Shih et al., 2012

Subsection V
Fischerella sp. JSC-11 D 61093 AGIZ00000000 5.38 4 2 7 272 I-D; III-A
Fischerella sp. PCC 9339 P 159505 ALVS00000000 8.40 3 2 7 26 I-D; III-B Shih et al., 2012
Fischerella sp. PCC 9431 P 158821 N/A 7.14 4 4 4 18 I-A; I-D; III-B; Shih et al., 2012
Fischerella sp. PCC 9605 P 158819 N/A 8.20 4 2 2 11 I-D; III Shih et al., 2012
Mastigocladopsis repens PCC 10914 P 158735 ALVW00000000 6.31 2 2 0 0 I-A; III Shih et al., 2012
Unidentified cyanobacteria PCC 7702 P 158823 N/A 4.90 2 2 2 8 I-A; I-D; III Shih et al., 2012
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Consensus Sequence

GUCC__AAC_CCUACC_AAUUCCCCGUCAGGGGACGGAAAC
GUUUCAAUCCCUAAUAGGGAUUUUGAGGAAUUGCAAC
GUUUCCAAUUUC_UAGGGAUCCCCCCGAAGGGGGAAC
AUUGCAAUCCCAAAUAAGCACUAUUAGAAAUUGAA_AC
GUUUCAAUCCCAUUACUAGGAUUCAUUAAAAAGAAAC
GCCGCAAUUAAACCAAAUCCCUAU_UAG__GGAUUGAAAC
GCUUCAA__CCCCUAAAACCCUUUUAGAG__AUUGAAAC
CUUUAAACUUCUUUGAAAGUUAAACGUAUGGAAAC
GUUGCAACUUCAAUUAAUCCCUAUUAGGGAUUGAAAC
GUUUCCAACAAUUCCUAUUCAAC_CCAAUAGGU__AGGG
GCCCGCU____UCCCUCUGGGAAGUGGAAU_AAUGGAAAC
GUUUCCAUCCCCGUGAGGGGUAAAGGAAUUAAAAC
GUCACAACCAACCACUUCCCCUCACGGGGAUUGAAAC
GUUUCCGUCCCCUUGCGGGGAAAAGGUAGGGAUCAAC
GC__CCAACCAAUCCGAUUAAACCCAAUCAGUAG___AC
GUUCCUCUUUAAUGGGGGACUAAAUUGAAUGGAAAC
GUUUCCAUUCAAUUAGGAUCCCCAGCGAGUGGGGAU
GUUUCAGUCCCCUUGCGGGGUAAUGGGUUUGAAAG
GUUUCAAUCCCCUUACCCCGCAAAAAAACGGAAAC
CUCCCCACUCGCUGGGGAAACUAAUUGAAUGG_AAAC
GUUUCAAUCCCUAAUAGGGAGUAAUAGAAAUUGCAAU
GUUGAAAUCAACUUAAAUCCCUAUCAGGGAUUGAAAC
GUUUCAAUCCCUUGAAGGGAUUUUAUUGGGUUUCAAC
GUUUCAAUCCCUAGAAGGGAUUUUUGGGUUUUUCAAC
GUUCCAAUUAAUCUUAAACCCUAUUAGGGAUUGAAAC
GUUUAAAUUCCACUUAAUCCCUAUCAGGGAUUGAAAC
GUCGAAAUCCUCUAUAAUCCCUAUCAGGGAUUGAAAC
GUUCCCACUCGCUGGGGAUAUUAAUUGAAUGGAAAC
CC___CCACCGAUUGGGUUAAUUCGGAUUAGUUGGAAAC
GUUUCCAUUAAUUCCACUUCCUAGAAG_AAAGCGGAC
CUUUAAACUUCUUCGGAAGUUGAAUUAAUGGAAAC
GUUUCCAUCCCCGUGAGGGGUAAGAGAUUAAAAAC
CUUGCUUCCAAUUCGUGAAGCGUAUGAAUGGAAAC
GUUUCCAUCCCCGUGAGGGGUAAU_UAAUUGAAAAC
AAGCCCAACUACGAACCUUUGGGCUGAAGCCCAACUACGAACCUUUGGGCU
CUUUCCGCGAACUUAAUCCCCGCAAGGGGACUGAAA_A
AA_UGCAAUUCAAACUAAUCCCUAUUAGGGAUUGAAAC
GUUUCAAUCCCUGAUAGGGUUUUAGGUUGUUUCCGGC
GCCGCAAUC__CCUAACACCCAAUCAGG__AAUUGAAAC
GUCA__CCCUACC_AUUCCCCGCAAGG_GGACGG__AAAC
GUUUCAAUACA_CUAACCCCCACAA_GGAGACCGAAAC
AUUGCAAUUUUCAUUAAUCCCUAUUAGGGAUUGAAAC
GUUUCAACUACCAUCCCGACUAGGGGUGGGUUGAAAG
CUUGAAAUGAGCUAUAAUGCCUAUGAGGUAUUGAAAC
GUUGAAAUACCGAAUAAGCACUAUAAAGCAUUGAAAC
GUUUCAAUUCCUCAUAGGAAUUAUUAAUAGUUUAAAC
CCCGCAAACCCAAAAGCCCCGACAAGGGGACGGAAAC
GUUUCAAUCCCUAAUAGGGAUUAAGUGAAAUUUCAAC
GUUCCAAUC_ACUGAAAGCCAUAUAAGG_AAUUGAAAC
GUUCCUAUAAACUAAAAUCCCUAUCAGGGAUUGAAAC



UAUGGCCUAACCUUUGAUGCCGUAAGGCGUUGAUCAC
GUUUCAAUCCCUAAGAGGUAUUAAUAAGAGUUUAAAC
GUUUCCGUCCCCUUACGGGGUAAAUGUGGAAAUCAAC
GUUUCAAUA__CCUAAGAACGGACUAGG__GAUUGAAAC
GUUUCAAUCCCUGAGAGGGUUUGGGGGGGGUUGGAGC
CCAGCGCCCAGCCUCCAGGCUGGGUGAGGAUUGGAAC
GUUUCAAU___UAACAAAAAUCCCUAUCAG___UUAAAAC
GUUGCAACACCACAUAAUCCCUAUUAGGGAUUGAAAC
GUUAAAACCCCCGAAAAGCACUAUAAAGGAUUGAAAC
GUUUCUAUUAACACAAAUCCCUAUCAGGGAUUGAAAC
CUUUCAAUCCAAUG__GCCAGG__UAACGAAAUAGAAAC
CUUUCAAC__CCAUCCCCAACAGGAAUGG__GUUGAAAC
GUUGCAAU___UAACAAGAAUCCCUAUGA___AUUGAAAC
GUUUCAAUCUCCUAUGGAGAUAAGUCUAAAUUUGAAC
GUUACAAUC__CCUAAAACCCAAUCAGG__AAUUGAAAC
CUUUCAA_CCCAAAUAAAGACCUAUUAAAG_UUGAAAC
GUGCGAUUACCUUUGAUGCCGUAAGGCGUUGAGCA_C
CUUUCAAUACAAU___UCCCGGCA___ACGGGAAUGAAAC
GUCCCAAUGACCUCUAAUCCCUUUCAGGGAUUGAAAC
GCGAAAACCCACCAAAACCCCUCUUAGGGAUUGAAAC
AUUGCAAC__CCCCUUACCCCGCAAAGGA__ACUGAAAC
CUUUACAA__CCACUUCCCCGCAAGGGGA__UGGAAAC
GUUUCCAAUCAGGUGAUUUCCCAAGGUGUGGGAAAG
GUUUCCAAUUAUUCCGAAUUAACCCAAUCGGUGGGG
GUCUCCAAUCAAUGAAGACC_CC_AGCGAGUGGAAAC
GUUUCCAUUCAACUAAGUUCUCUUAUAAAAAGAGAG
GUCACUUCUAUUCUGAGAAGUGGAAUUAAUGGAAAC
GUGCCCCAACCUUAGAUGCCAUAAGGCGUUGAUCAC
GUUUCCAACUAUUCCGAAUUAACCCAUUCGGUAGGG
CUUCCCACUCAAUGAGAAAUCCAAGCGAAUGGAAAC
GUCCCUACUUGUUAGGGAAAUCAAUUGAAUGGAAAC
CCCU__AACUAUUCCGAUAAAAACCAAUAGGU__AAAC
CUUUCCAUCCUAGGAGCAACCUAAUAAAAGGAAAAC
CUUUCCAUU_AACAGAGGACACCAGCU_AAGGGAAAC
GUCGCA__ACCUACGCAAGAAGGAAAAGGU__CAAGAC
CUUUCAGUACCC_UUGCCCCGAAA_GAGGAAGGAAAC
GUGAUUAAACCUUUGAUGCCGUAAGGCGUUGAGCAC
GUUUCCAUUCAACUUGUUUUCCCAGCGAGUGGGAAG
GUUUCCAUCCCCGCUGAGGGGAGUUGGUUUGGAAAG
CUCUAUCUUUUGUAGAGAAACUAAUUGAAUGGAAAC
GUGCUCAACGCCUUACGGCAUCUAAGGUAGAGGAAC
GUUUCCAAUCAAUUAGUUUUCCUGUGAAGGAAAAG
GUUUCCAUUCAACUAGGUUCUCCGUUAAGAGAAAG
GUUUCCGUCCCCUUGCGGGGUAAUGGAUUUUGAAC
CUUUCCACUCAG_GAGAAAACUA_CAAAAAGAAAAC
GUUUCA___CCCUUACCAAAGAGAAAAGG___UCAAAC
GC_ACGGUCACCACGGCCCCGAAAACCGC_CC
CGGUUCACCCCCACGGGUGUGGGGACAAC
GCGCCCCACACUGCGCCCCACAG
ACCCUUCGAACAGCAGCCGAGAGUUUGGGACGCAUCGGUGCGGGGAACGAGA
CACCGACCAUAUUAAUAAACCCGCCCCUCUCACCGACCAUAUUAAUAAACC
CGGUCAAAGUCUUUGAUGGCUUGGUCAUAAUGCUCCAUCAACUGAUAAGU
GUAGGCGGGCUUCGUCUGUAUAGCCGCGAUUUCCAAUCGCCAGGAACCU



UAGGGCUAAGGUAUCUUUGUGGUCUUUGUAACCUUGAACUAACUGUU
GUAGUUGGGCUUUAGCCCAAAGGUUUGUAGUUGGGCUUUAGCCCAAA
CUACCAAGACCUAGGAAACAAACAAGCAGCCGUAGAAGAUUAUAC
AGUUGGGCUUUAGCCCCAGUGUUUGUAGUUGGGCUUUAGCCC
CCUUUCAACCCACCUCUAGCCGGGAUGGUUGUUGAAACU
GGUUCGCAGUUGGGCUUCAGCCCAAAGGUUCGCAGUUGG
AUCAAGACCUUUAGCAAUCAGCAGUUCUACCAUCUCUUU
AGUUUCAAUCCCUAAUAGGGAUUUAUGUUAGUUUCAACU
UAUUACAACCCUCACCAGCCCCGAAAGGCUGAUGUCAC
GUUUCAAUGACCAUCCCACGUUGGGAUGGAUUGAAAGA
CAACAAUUAAAUACAAAUACUCAGCAACAAAUCGAACC
AGUCUGAAUUCCAUAUAAUCCCUAUCAGGGAUUGAAAC
CUUUCAACCCUCCCAUUACUGGAAGGAGGGUUGCAACG
AGUUUCAUCAACCCUCCUGAUGUGGGAUGGGUUGAAAG
CCCUACCUAUUGGGUUAAAUAGGAAUAGUUGGAAACGA
GUUUCCGUCCCCUUGCGGGGAAUUGGUAGGGUUGGAC
CUUUCAACCCGCCCCACUCCGGGAGGGGUGUUGAAAC
GUUUCAGUCCCCUUGCGGGGAUUAUUUAUUUGGAAAC
GUUUCAAUCCCUAAUAGGGAUUAUUUGAAAUUUCAAC
GUCUCCACUAACCAUGUGGAGGCGCCUUAAUGAAAAC
GUUUCAAUCCCUAUUAGGGAUUAUUGAUAGUUUAAAC
CUUUAAAUAUUACGAAUCCCGUCUUCGGGACUGAAAC
AUUGCAAUAUUAAAUAAUCCCUUUAAGGGAUUGAAAC
GUUUAAACUUUAAAUAAUCCCUUAUAGGGAUUGAAAC
AUUACAAUUUCAUUUACUCCCUAAUAGGGAUUGAAAC
AUUACAAUUUCUCUUACUCCCUAAUAGGGAUUGAAAC
GUUUAAAUGCACCUAAAUCCCUUUUAGGGAUUGAAAC
GCGAAAAUAGCUAAUAAUCCCUUUUAGGGAUUGAAAC
GUUUCCGUCCCCUUGCGGGGAAAAGAUAGUAUCUGAC
GUUCCAAUCCUCGAUCAACCCGAAAGCCGAUCGCUAC
GUUUCAAUCCCUAAUAGGGCGUUAAUUAAAUUUCAAC
GUUUCAAUCCCUGAGAGGGUUUCAGCGUAAUUGCAAC
GUUUCAAUUCCUAAUAGGCAUUAUACAUUAUUUCAAG
GUUUCAAUACCUCAUAGGCAUUAUAGGUGAUUUCAAG
GUGAUCAACGCCUAACGGCGAUCUAAGGUUAACUCAC
GUUUCAAUACCUAAUAGGCAUUAUAGAUCAUUUCAAG
GCUUCAAUGGAGCCACUCAUUUAGAGGGAAUUAAAAC
GUUUCAAUCCUCACCCAGCCCGGAGGCCGGGUGCUAC
GUGAUCAACGCCUAAUGGCGAUCUAAGGUUAUUUCAC
GUUUCAAUACCUCAUAGGCAUUAUACGUUAUUUCAAG
GUUGAAAUUUACCUUAAUCCCUAUUAGGGAUUGAAAC
GUGGCAACAACCUUCCAGGUACUAGGUGGGUUGAAAG
CUCGCGCCGACUGCGUUAAGUCGGAUUAGUUGGAAAC
GUUUCCAUUAAUUCCGCUUCUAAAGAAUAGAAGCGAC
GUUUCAAUCCCUAAUAGGGAUUUAAGUUAAUUGCAAC
GUCACAAUUAACUUAAAUCCCUAUUAGGGAUUGAAAC
GUUUCAAUCCCGUUGCCGGGAAUCAUUUAUUUGAAAG
CUUUCAAUUAAAUGAAACCCGGCAACGGGAUUGAAAC
GUUUCCAUUAAUUCAGCUUCAAGAGAAGCUUUGAAAC
GGUUUCCAUUAAUUCCACUACCCAUAAGAGUAGCAAU
GUUUCCGUCCCCUUACGGGGUAAAUGAGGAAAUUAAC
GUUUAAACUCUAAUUAAUACCUAUAAGGGAUUGAAAC
GUUCGAUUCCACAUUUACCCCGUAAGGGGACGGAAAC



GUUUCAGUCCCCUUGCGGGGAGUUGGUUAGCGGAAAG
GUUUCAAUCCCUAAUAGGGAUUUUGAUGUUUUGCAAG
CUUUCCGCUAACUAAUUCCCCGCAAGGGGACUGAAAC
GUUACAAUUCACCCAAAUCCCUAUCAGGGAUUGAAAC
GUUUCAAUCCCCUUUCGGGGUUUUGUGAGGUAGAAAC
UCUUCAAAGGGGCCGCAUCUUGAGAAUGCGGUGAGAC
GUUUCAAUCCCAUUUCUAGGAUUCAUUAAUAGGAAAC
GUUUCCGUCCCCUUGCGGGGAAAAAGUAGGGAAAAAC
UUCAGAUGGGUGAGAUUGGCUAAGGGGGUGAUGUCCU
CUUUCCAAUUUCCAAAUCCUGGAAACGGGAUUGAAAC
AUUUCAAUUAACAUAAAUCCUUAUCAGGGAUUGAAAC
GUUUCAAUUUAGUCCCUUCAAUAAAAGGGAUUUCUAC
GUUUAAAUCCCCGAUUUUCAGGGGACUAAAUUGAAAC
CUUUCAAUCGCCCCCUUGCCGCAAACCUGGAUGAAAC
CUUUCAAUCGUUCCCAUGCCUCGAAGGGUGAGGCAAC
GUCACAAAACCCUCCAAACCCUCUCAGGGAUUGAAAC
GUUUCAAUCCCUGAUAGGGAUUUAAGUUAAUUAAAAC
GUUCCAAUUAACAUGAAUCCCUAUUAGGGAUUGAAAC
GUUACUUACCAUCACUUCCCCGCAAGGGGAUGGAAAC
CUUUCCUUCUACUAAUCCCGGCGAUCGGGACUGAAAC
GUUCAACACCCUCUUUUCCCCGUCAGGGGACUGAAAC
AUUGCAAUUAACUAAAAUCCCUAUCAGGGAUUGAAAC
GUGACAAUAGCCCUUCCCGUGUUGAGCGGGUUGAAAG
CUUUCAACCCCCAACACCCUCAAAAGGACGUUGCGAC
GUUUCAGUCCCGUAAUCGGGAUUUAGUGGUUGGAAAG
CUUUCAACCCACCCAGUACCUGGAGGGUUGUUGCCAC
GUUUCAUACAGGUUUUUGACCUCCCAUUGAUUGAAAG
GUUACAAUUAAAAUGAAUCCCUAUUAGGGAUUGAAAC
GUUUCAAUCCCGUUGCCAGGAUUCAUUAAUUAAAAAG
GUUUCCAAGCCUGAAUCCCGGUCUACGGGACUGAAAC
GUUUCAAUCCCUCAUAGGGAUUAACAAUAAUUGGAAC
CUUUCAACCUACCCCUUAUCGGGAUGGCGGUUGAAAC
GUUUCAAUCCCGUUUCCAGGAUUCAUUUAAUAGAAAG
GUUUCAAUCCCCUUGCGGGGAAUUUUGCUUUGGAAAG
GUUUCAAUCCCUAAUAGGGAUUAUAGGUGAUUUCGAG
GUUUCAAUCCCUAAUAGGGAUUAUUGGUAAUUGUAAC
CUUUCCAACAUUAAAUUCCCCGCAAGGGGACUGAAAC
GUUUCAAUCCCUCAUAGGGAUUAUAGAUGAUUUCAAC
CUAGAAAUUACUAUUAAUACCUAUUAGAGAUUGAAAC
GUUUUUCAUAACCAUUUCCCCGCAAGGGGACGGAAAC
CUUUCAAUCCAUUUCAUCAAUCAAAAUAGAUUGCGAG
GUUUCAAUCCCUGAUAGGGAUUCAGGGGAAUUCCAAG
GUUUCCAUUAAUUCAGCUUCCCAACAGAGUGGGAAAC
GUUUCCUUAUAAUGAAUCCCGGCAACGGGAUUGAAAC
GUCUAAAUCCCCCUGAAUCCCUAUCAGGGAUUGAAAC
GUUUCCAUUCAACUUGUUUUCCCAGCGAGUGGGAAAC
GUCGCAAUCACCCAUCUUGGACGGGGUGGGUUGAAAG
GUUUCAAUCCCUAAUAGGGAUUAAGGUUAAUUGCAAU
AUUGCAAUUAACACUAAUCCCUAUUAGGGAUUGAAAC
GUUUAAACAUCAACUAAUCCCUAUUAGGGAUUGAAAC
GUUGCAAUUUCUAUUAAUCCCUAUCAGGGAUUGAAAC
GUUUCAAUCCCUAAUAGGGAUUAGGUGAAGUUUAAAC
UUUGGGCUAAAGCCCAACUACAAACUUUUGGGCUAAA



GUUUCAAUCCCGUUGCCGGGAUUCAGCUAUAGGAAAG
GUCUCAAUAACCCCUAAUCCCUUUCAGGGAUUGAAAC
GCCGGAAUCAACCUAAACCCCUAUCAGGGAUUGAAAC
GUUUCAAUCCCUAAUAGGGUUUUAGUUUGAUUGCGGC
GCCGAAAUAAACCUAAAACCCUAUCAGGGAUUGAAAC
UUUGAAAAUCAACUAAAUCCCUAUCAGGGAUUGAAAC
GUUUCAAUCCCUAAUAGGGAUUAAGAAUGUUUGGAAU
GUUUAAACUACAAUUAAUUCCUAUGAGGAAUUGAAAC
GUUGCACCUGGCCUUCGGGCUGGGUGAGGAUUGGAAC
GUCUCCUACUCGCUAGGGGACGCGAUCGAUUGGAAAU
GUUUCCAACUAAUCCGACUUAAUCCAGUCGGCGGAAG
GUUGAAACUCACCUUAAUCCCUAUUAGGGAUUGAAAC
GUUGAAAUAACCUCUAAUCCCUAUUAGGGAUUGAAAC
GUUUCCGUCCCCUUACGGGGUAAUGGUGGAGUUUAAC
GUUUCCGUCCCCUUACGGGGUAAAGAUGGAGUUUAAC
AUUUCAAUUACUACAAAUCCCUAUCAGGGAUUGAAAC
GUCGCAAACCUUAUAAUCCCAACUACGGGACUGAAAC
GUGCUGUAACCUAAGAUGUCGCAAGGCGUUGAGCAG
CCUUACCGAUUGGUUUAAAUCGGAAUUAUUGAAAAC
CCCUUCCAAUUGGGUCAAAUUGGAAUCAUUGGAAAC
GUCCCUACUCGUUAGGGAAAUUAAUUGAUUGGAAAC
CUUCCACUAACCAUUUCCCCGUAAGGGGACGGAAAC
GUUUCCGUCCCCUUGCGGGGAAAGUGGAUUCGAGAC
CCUUUUCCCAUUCGUUGGAAUGGAUUAGUUGGAAAC
GUUUCCAUCCCCUUGCGGGGAAAAGGUGGAAAGCAG
GUGCCCCAACCAUUGAUGCCGUAAGGCGUUGAGCAC
CUGUACCCACCUUAGAUGCCAUAAGGCGUUAAGCAC
GUGUCUUAACCUCAGAUACCGUAAGGUGUUGAUCAC
GUGCUCAACGCCUUGCGGCAUCAGAGGUUCGAUCGC
GUGCCUACUCGCUAGGCAAAACAAUAGAUUGGAAAC
GUUUCCAUUAAUUCCACUUCUCCGAAGAAAAGUGAC
GUUUCCAAUAAUUCCACUACCCCGAAGGGUAGCGAC
GUGAUCAACGCCUAAUGGCGAUCUGAGGUUUAACAG
CUCUCCCUUAAUGGGAGAAACUAAUUGAAUGGAAAC
GUGCUCAACGCCUUGCGGCAUCAAAGGUUUGGACAC
GUGCUCAACGCCUAACGGCGAUCGAAGGAAAUUCAC
GUGUUUUAACCUUAGAUGCCACAAGGCGUUGAUCAC
GUCUCUUUUCCUAAGAGAAACUAAUUGAAUGGAAAC
GUUUCCAUUCAAUUGUUUGCCCCCAUCAAUGGAGAC
GUUUCCAUUCAAUUAAUUGCCUCUAUUAAAAGAGAC
GUUUCCAUUAGUUCUACUUCCUAAGAAGUAAUUGGG
CUUUACCGAUCGACUCAGGUCGGAAUAGUUGGAAAC
CUCUCUACUCGCUAGAGAAAUUAAUUGAAUGGAAAC
GUUUCCAACUAAUCCUAUUUGACCUAAUAGGUAAGG
GUUUACGCAAGCACUUCCCCGCAAGGGGAUGGAAAC
GUCGCUUUUCUUUGGAGAAGCGGAAUUAAUGGAAAC
GUUUCCAUCCCCUUUCGGGGUGAUGUGAUCGGAAAG
GUCUCCACUCGUAGGAGAAAUUAAUUGAUUGGAAAC
GUGUCCAAACCAUUGAUGCCGUAAGGCGUUGAGCAC
GUUUCCAAUCUAUUUGCUUCUCAGGUGAAGAGAAAC
GUGAUCAACGCCUUUCGGCAUCAAAGGUUAAAGUAG
GUUUCAACACCUUUUCUUUCUAAUGAAAGUCGCUAC
CCCUACCGCCUGGGUUAAAGCGGAUUAGUUGGAAAC



GUCCCUACUCGCUAGGGAAACUAAUUGAAUGGAAAC
GUUUCCAUUAAUUCCACUAUUCCGAAGAAUAGCGAC
GUUUCCAUCCCCGUUAGGGGAAGAGGUUAUGGAAAG
GUUUCCAUCCCCUGACGGGGAAAGGGUAAAGGAAAG
GUCUUGACCUUCAUAAGAAGGAAUAGGUAUUACGAC
GUGCUCAACGCCUAAUGGCAUCAAAGGUUUAAACAC
CUUUACAAACACACUUCCCCGCAAGGGGACGGAAAC
GUUUCCAUCCCCUUUCGGGGAAGUGAGUUUGUCAAG
GUUUCCAUCCCCUUGCGGGGGAAGUGGUUUGGAUAC
GGUUUCCAUUAAUUCGACUUCCGGGCGGAAGCCAAG
GUGCUCAACGCCUUACGGCAUCAAAGGUGUGUCCAG
GUUUCAAUCCCCUCUCGGGGAAGUGGUAAAGGAGAC
GUUUCAAUCCCCUUGCGGGGAAAAGUGAAUUGCGAC
CUCUCUAUUUAUUAGAGAAAUUAGUUGAAUGGAAAC
CUUUACUAACCCCUAAUCCCUAAUAGGGAUGGAAAC
GUGAUCAACGCCUAACGGCAUCUAAGGUUAGUACAC
GUCGUAGGUGUAGCGGGUAGUCCGGUUGAGUGGAUC
GUUUCCAUUCAAUUGUUUUCCCUAGCGAGUAGGGAG
GUUUCCAAUCAAUUAGGUUCCCUAGCGAGUAGGGAG
GUUGCCAUACGUUCGACUUUCAAAGAAGUCUCAAG
CUUUUAACUUCUUAGAAAGUUGAACUAAUGGAAAC
GUUUCCAAUCAGGUGAUUUCCCAAGGACUGGGAAG
GUUUCCAUCCCCGUGAGGGGUAAUUGGUUGAAAAC
GUUUCCAUCCCCGUGAGGGGAAGAGGAAUUAAAAC
GUUUCAAUUUCUCUUCCCCUCACGGGGAUGGAAAC
GUUUCCGUCCCCUUGCGGGGAAUGGGAGAUGAAUC
GUUUCCGUCCCCUUUCGGGGUAAGGGAUUUUGAAC
GUUCAGAUUCCAUUACCCCGAAAGGGGACGGAAAC
CUUUCAUUCCAAUUACCCCGCAAGGGGACGGAAAC
GUUUCAAAUCUCUUCCCCUUUACGGGGACGGAAAC
GUUUCAAUUAACUUCCCCUUUACGGGGACGGAAAC
UGAGCAACGCCAAUAGGCAGUAAACCAUGAUGUAC
CUUUAGACUUCUCCGGAAGUCGAAUUAAUGGAAAC
CUUUAGACUUCCCUAGAAGUCGAAUUAAUGGAAAC
GUUUCCAACGAGUCCGAUUUUAACUAAUCGGUAAG
UCCCCUUAUCCCCAAAGGGGACCCCUACCUUCCCC
CUUUUGAAAACCUCAAAAGUCAAAUUAAUGAAAAC
GUUUCCGUCCCCUUGCGGGGUAAUGGGUGUGAAAC
GUUUCCGUCCCCUUGCGGGGUGUUAGGCGUGAAAC
GUUUCCAUCCCCUGACGGGGUUAAAGAUUAAAAAC
GUUUCCGUCCCCGUGAAGGGGAAUUAAUUUAAAAC
GUUUCCAUCCCCGUAAGGGGUUAAGGAAUUAAAAC
CUUUCCUCUUAGUAGGAAACUAAUAGAUUGGAAAC
CUUUCCUCUUAGUAGGAAAUUAAUAGAAUGGAAAC
CUUUUGAAAUGCUCGCCCCGUCAGGGGAUGGAAAC
CUUUUGAAACCUUCGCCCCGUCAGGGGAUGGAAAC
GGUUUCCAUUAAUUCAUCUCCUUGAGGGAGAUUG
GUCAGCGGUCAGCGGUCAGCGGUCAGCCGUCAGC
GUAGCCGCACCAGAAGUAGCCGCACCAGAAGUAG
GUUGCAAAACACCUCAUCCCUGAUAGGGAUUCAA
GUUUCCGUCCCCUUGCGGGGAAUUGAUAGGAAUU
AGUAACGCCUUGCGACAUCAAGCUAUAAAUCAC
UGACUUGGAUGCGGAUUCCGAUGACUUGGAUGC



AUCCCGUUUCCAGGAUUCGCUAAGUUUCAAGCU
GGCACCACUAAGAUUAGCACCACGCAGGUCAG
CCACCCAGCUGGGGAUUAGCGAAACCGACCUG
AUGUUUGUAGUUGGGCUUUAGCCCAAUACCCU
UUAUUCGGACUCUCCAAUCGGAUUCGCUGGUC
UGGGGAUUGGGGAUUGGGGAUUGGGGAUUGGG
CAUUGCGAAUGUAUCGGCUUACAUUGCGAAUG
AUUGGACGCUCACCAUCUACAUCAAAAGUAU
AUCAGCCUCCCACGAAUAGGUGGGCUGAAAG
CACGCUUAACAACAGCGGCAGGCUUGACAAC
AACGCCUAAUGACAUCUAAUAGUUGGGCAGU
UAGCUCUAUCGCGAUUAUCCCAAAUUGCUG
AGUAGCCUGCCACCCGAAAUCGGAAAGCUC
AAUCAAAUAUCUGAUAUUAGUCCCUUGAAA
GUGUUGAGGUACUUCAAACUUGUGUUGAGG
CUUUUGAAAACCUCAAAAGAUGAAUUAAUG
UGUAGAUAUCACUGUUGAGUCAAUGGUGA
GUAUUCCCCAUGCUUGUGGGGGUGAACCG
CGGCUCACCCCCACAGGUAUGGGGACAAC
CUGUAGUGAUUCCGGUUCCCACUCCAGAC
AAAAUGAAAAUUAAAUGAAAUUCUUCUAU
AGUCUCCUCAAGAAGAAGCGCAACCAGAA
GCUCCACUCAAGUCGGCUCCACUCAAGU
ACCAGCCAACUACCUACACCCGCCCCAG
GCAUUUGUGAAAUUGGCAUUUUUAAGGU
CGCCUCAAGCUAGGAGGCGCAUUGAAAC
GCGUAGCGUGGCCAUAGGCCAAUCGCAU
CCAACACCAGAACCGGUAGUAACCCCAA
GGGGGAGAAAGGGAGAGGGGGAGAAAGG
CUUCUAGGCGGGCGAUUGUUGCUUUUUG
AGGAUCACGCCCACCGUAGUGAGCAAUU
UACUGUUCCUGAAUCAUUGAAAAUUCC
AGUGCUGUUGGUCGCAUUUACUGUGCC
UCUCACCGAUUCUUUGCGAUCGGAUUA
GAAGACCCUUACGGCGACCCCGCAGAU
UUAGCAUGACUGAGGUUAGCGCGGGG
UAAUAAUCCCUUUUAGGGAUUGAAAC
GUUUCCAUUAAUUCCAAUCUAAAGUG
GGUUGGUUGAAGGUUGGAGGUUGGUU
AAUGCUAUUACAGAUAUCACUCCUCU
AACAAGAAACUUCUCGUUUCAUCCUU
ACUCGGAGUUCCAGGCUUUUUGCUCG
AACCCAGCUAGAGGUGGGUUGAAAG
AUGCUAAUCUUCAAUAUGCAGAUCU
UCCCCCUUGUCCCCCUUGUCCCCCU
AGUUGAAAUCGGAAUAGUUGGAAAC
CCCGACAGGAUUUGAACCUGCAAAA
CCAAAAACAUCAUCUAAGGAAGGAG
CGGUGACAUCACCUUCUCCGGCACC
GUAGGUUGGGUGAAACCCAACAAAG
CCACUCAAAUCAGCUUGGCUCAGAU
AUCAUCGCCAGAACCGCCAUCCAGG
AGGAAAUGACACCAUUGAUGGGGGU



UAUGCAAUACGCCCCUACAAGAAAC
UCUUAACGGCAAUGAUGGAAAUGA
ACUUCCCCCACCUGUCACCUGUCA
CACAAACCCCACCACCUCCAUCUG
AAGCUACCAUCAGUUGGGAUGCCA
UAGAGCAGCUAGCAAAAGAUGAAA
UGGUAAGGGUAUUUAUAAAUUUGC
GGUGCUGUAAAACUAUUGCAUUGU
AUUUGCGCCGCGUAAAUCCGCCCC
GCCUGAAGCGGAAUUAAUGGAAAC
ACCACCAUCGAGGAUGUCAUCGCC
UUCUGAUUCCGGCAGCAGUGAUUC
UUUGGGCUAAAGCCCAACUGCGAA
GUUUGUAGUUGGGCUAAAGCCCAA
UUGGGCUAAAGCCCAACUACAAAC
CGGCACAGACACCACACCCGGUGG
CGUGUCCCCCUUCCCGUGUCCCCC
GCCUCGGCUUUGGAUUCGGCAAAG
UAGCUAAAAGAAGUAGCAUUUCCC
GUAGUGAUUAGGAAGAUAUACUCA
GGGUUCUAGUGUAUUUUGUAAUCA
GUGCUUUCAGGAGAUGGUGUUGU
GACAUUCCCACACCGGACAUGGU
ACUCAAAUCAGCCCCACUCAAAU
GAAGAAACCGUCGCCGAAGAAUC
GAAUUUCCGGAGACUGUGGAGUU
CUUUUCCCUGGUGGCUGGUGGCA
AACUAUGACAGCAGCACGCUGAA
AUCGGCACCCCCCUUAUCAAGGG
UCAUUACCCGCUCCACCGUUGAG
AAUCAACUGACAACUUUACCCCC
GUCAAUAUGGCGGGUUUACGUCC
AAAGCUCUUGCAACUGGGUGAGG
CUUCCCCCAGAAAUUGGGCAACU
GGAAGAGAGGAAGAGAGGAAGAG
UCAUCGCCGCGAUCGCCAAAUAG
GAGGUUGUCUCAAUUGUCGGAAU
UGCUCCCCUGCUCCCCUGCUCCC
AUAGCCAGAAAAAUUCUUGAUAU
AACUGGCCCAGGAGAAAGCGGCA
UCUUUUCAACCCGCCUAAAGCUU



Number of 
Sequences in 

Cluster

Number of 
Organisms 
with Cluster

Structure 
Predicted as 
Stem-loop

Rfam Hit

8 2 yes
8 2 no RF01318
7 2 yes RF01371
6 3 no
6 2 no
6 2 yes
6 1 yes
6 3 no
5 2 yes RF01365
5 1 yes
5 1 yes
5 2 yes RF01347
4 1 yes RF01347
4 2 yes RF01370
4 2 yes
4 1 yes
4 1 yes
4 1 yes
4 1 yes
3 3 yes
3 2 yes RF01318
3 2 yes RF01318
3 1 yes RF01318
3 1 yes RF01318
3 2 yes RF01318
3 1 yes RF01318
3 1 yes RF01318
3 3 yes
3 2 yes
3 1 no
3 2 no
3 3 yes RF01347
3 1 yes
3 1 yes RF01347
2 1 yes
2 1 yes RF01365
2 1 yes RF01318
2 2 yes
2 2 yes
2 1 yes
2 1 yes
2 2 yes RF01318
2 2 yes RF01329
2 1 yes RF01318
2 1 yes
2 2 yes RF01318
2 1 yes
2 2 yes RF01318
2 1 yes
2 1 yes RF01318



2 2 yes RF01343
2 1 yes RF01318
2 1 yes RF01370
2 1 yes
2 1 yes
2 1 yes RF01340
2 2 yes
2 2 yes RF01318
2 2 yes
2 2 yes RF01318
2 1 yes
2 1 yes
2 1 yes
2 1 yes
2 2 yes
2 2 yes
2 1 yes RF01343
2 1 yes
2 1 yes RF01318
2 1 no
2 1 yes
2 1 yes
2 1 yes
2 1 yes
2 1 yes
2 2 yes
2 1 yes
2 1 yes RF01343
2 1 yes
2 2 yes
2 1 yes
2 1 yes
2 1 yes
2 1 yes
2 1 yes
2 2 yes
2 2 yes RF01343
2 1 yes
2 1 yes
2 1 yes
2 1 yes RF01343
2 1 yes
2 2 yes
2 1 yes RF01347
2 1 no
2 2 yes
2 2 yes
2 2 yes
2 2 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes



1 1 yes
1 1 yes
1 1 no
1 1 yes
1 1 yes RF01329
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 no
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01370
1 1 yes
1 1 yes RF01365
1 1 yes RF01318
1 1 yes
1 1 yes RF01318
1 1 yes RF01365
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01318
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01370
1 1 yes RF01322
1 1 yes RF01342
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01343
1 1 yes RF01318
1 1 yes
1 1 yes RF01340
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01329
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes



1 1 yes RF01365
1 1 yes RF01318
1 1 yes RF01365
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01347
1 1 yes
1 1 yes RF01359
1 1 yes RF01318
1 1 yes
1 1 yes RF01342
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01370
1 1 yes RF01365
1 1 yes
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes RF01365
1 1 yes RF01329
1 1 yes
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes
1 1 yes RF01318
1 1 yes
1 1 yes RF01347
1 1 yes
1 1 yes RF01318
1 1 yes
1 1 yes RF01365
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01365
1 1 yes RF01365
1 1 yes RF01365
1 1 yes



1 1 yes RF01365
1 1 yes RF01318
1 1 no
1 1 yes
1 1 no
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01340
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 yes RF01318
1 1 yes RF01370
1 1 yes
1 1 yes RF01318
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01370
1 1 yes
1 1 yes
1 1 yes RF01347
1 1 yes RF01343
1 1 yes RF01343
1 1 yes RF01343
1 1 yes RF01343
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01343
1 1 yes RF01343
1 1 yes RF01343
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01343
1 1 yes
1 1 yes RF01343
1 1 yes
1 1 yes



1 1 yes
1 1 yes
1 1 yes RF01347
1 1 yes
1 1 yes
1 1 yes RF01343
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01343
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01343
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01347
1 1 yes RF01347
1 1 yes RF01347
1 1 yes RF01370
1 1 yes RF01347
1 1 yes
1 1 yes RF01365
1 1 yes RF01347
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01370
1 1 yes
1 1 yes RF01347
1 1 yes RF01347
1 1 yes RF01347
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes



1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 no
1 1 no
1 1 yes
1 1 no
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes RF01318
1 1 no
1 1 no
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes



1 1 yes
1 1 no
1 1 no
1 1 no
1 1 yes
1 1 yes
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 no
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 yes
1 1 no
1 1 no
1 1 yes
1 1 yes
1 1 yes
1 1 no
1 1 yes
1 1 yes
1 1 no
1 1 yes
1 1 no
1 1 no



NCBI GI Domain Top Hit Genome Name/Scaffold Cyanobacterium Genome Name

256374160 Bacteria Actinosynnema mirum DSM 43827 
chromosome Synechocystis sp. PCC 6308

211593993 Bacteria
Aurantimonas manganoxydans SI85-
9A1 scf_1099451004081 genomic 
scaffold

Oscillatoria sp. PCC 10802

Synechococcus sp. PCC 7002 
plasmid pAQ6
Synechococcus sp. PCC 7002 
plasmid pAQ6

403048614 Bacteria Clostridium sp. JC122 JC122T 
genomic scaffold, scaffold00001 Spirulina sp. PCC 9445

134093294 Bacteria Herminiimonas arsenicoxydans 
chromosome Pleurocapsa sp. PCC 7327

148283997 Bacteria Orientia tsutsugamushi str. Boryong Crinalium epipsammum PCC 9333

319785620 Bacteria Pseudoxanthomonas suwonensis 11-
1 chromosome Microchaete sp. PCC 7126

323356407 Bacteria
Streptococcus vestibularis ATCC 
49124 genomic scaffold 
SCAFFOLD1

Arthrospira platensis NIES-39

313846893 Eukarya
Anolis carolinensis unplaced 
genomic scaffold, AnoCar2.0 
chrUn0294

Calothrix sp. PCC 7507

347611422 Eukarya
Oreochromis niloticus unplaced 
genomic scaffold, Orenil1.0 
scaffold00079

Microcystis aeruginosa PCC 7806

302809162 Eukarya Selaginella moellendorffii unplaced 
genomic scaffold SELMOscaffold_72 Calothrix sp. PCC 6303

115304338 Viruses Phormidium phage Pf-WMP4 Leptolyngbya sp. PCC 6306

NCBI GI Domain Top Hit Genome Name/Scaffold Cyanobacterium Genome Name
Synechococcus sp. PCC 7002 
plasmid pAQ6
Synechococcus sp. PCC 7002 
plasmid pAQ6

341908879 Metagenome Hot springs metagenome ctg3753 Synechococcus sp. JA-2-3B'a(2-13)
341907640 Metagenome Hot springs metagenome ctg5361 Synechococcus sp. JA-3-3Ab
341906534 Metagenome Hot springs metagenome ctg6698 Synechococcus sp. JA-3-3Ab
341913414 Metagenome Hot springs metagenome ctg6942 Synechococcus sp. JA-2-3B'a(2-13

Synechococcus sp. JA-3-3Ab
Synechococcus sp. JA-3-3Ab
Synechococcus sp. JA-3-3Ab
Synechococcus sp. JA-3-3Ab

341905256 Metagenome Hot springs metagenome ctg8228 Synechococcus sp. JA-3-3Ab

131104569 Metagenome Marine metagenome 
ctg_1101667016826 Calothrix sp. PCC 6303

59978746 Metagenome Metagenome 
2662324_fasta.screen.Contig29817 Nostoc sp. PCC 7120

188050466 Metagenome Microbial mat metagenome 
hsmat01_BHWG1956_x1

Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003789 

refseq_genomic

env_nt

341913397 Metagenome Hot springs metagenome ctg7937

####### Bacteria Burkholderiales bacterium 
JOSHI_001 chromosome

197449997 Metagenome Freshwater sediment metagenome 
lwFormate_BCIX11460_g1



Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 

188042671 Metagenome Microbial mat metagenome 
hsmat01_BHWG6877_y1

Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 

188053976 Metagenome Microbial mat metagenome 
hsmat02_BHWH14320_y1

Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003782 

188063308 Metagenome Microbial mat metagenome 
hsmat02_BHWH5666_y1 Geitlerinema sp. PCC 7105

Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 
Coleofasciculus chthonoplastes 
PCC 7420 scf_1103659003816 

188071483 Metagenome Microbial mat metagenome 
hsmat03_BHWI3562_y1

Cylindrospermopsis raciborskii CS-
505 CS505_72

188067028 Metagenome Microbial mat metagenome 
hsmat03_BHWI6525_x1 Oscillatoria sp. PCC 10802

364558569 Metagenome Microbial mat metagenome MIS-
Os_c1758 Nostoc sp. PCC 7107

364557817 Metagenome Microbial mat metagenome MIS-
Ph1_c587 Tolypothrix sp. PCC 9009

364547818 Metagenome Microbial mat metagenome MIS-
Unclassified_c11216 Oscillatoria sp. PCC 10802

364553671 Metagenome Microbial mat metagenome MIS-
Unclassified_c5315 Microchaete sp. PCC 7126

179808362 Metagenome Stromatolite metagenome 54426327 Leptolyngbya sp. PCC 7104

179861119 Metagenome Stromatolite metagenome 54461039 Cylindrospermopsis raciborskii CS-
505 CS505_72

179831165 Metagenome Stromatolite metagenome 54481267 Cyanothece sp. PCC 7425 plasmid 
pP742501

179800342 Metagenome Stromatolite metagenome 54481595 Fischerella sp. JSC-11

NCBI GI Domain Top Hit Genome Name/Scaffold Cyanobacterium Genome Name

315353639 Bacteria 
(uncultured)

1099893297741 M60 Mushroom 
Spring microbial mat library 
uncultured bacterium genomic clone 
MSU/Amplicon M60B005J21

Synechococcus sp. JA-3-3Ab

gss

188076061 Metagenome

188058376 Metagenome Microbial mat metagenome 
hsmat02_BHWH11547_x1

188058375 Metagenome Microbial mat metagenome 
hsmat02_BHWH11547_y1

188042672 Metagenome Microbial mat metagenome 
hsmat01_BHWG6877_x1



315341500 Bacteria 
(uncultured)

1119065707113 M60 Mushroom 
Spring microbial mat library 
uncultured bacterium genomic clone 
MSU/Amplicon M60B455A17

Geitlerinema sp. PCC 7105

329032525 Eukarya P.MONODON-F2514E07.xg Tiger 
shrimp fosmid genomic library Calothrix sp. PCC 6303

Scaffold 
Accession Domain Top Hit Genome Name/Scaffold Cyanobacterium Genome Name

NC_009928 Bacteria Acaryochloris marina MBIC11017 
plasmid pREB3 Fischerella sp. JSC-11

NC_007412 Bacteria Anabaena variabilis ATCC 29413 
plasmid C Nostoc sp. PCC 7524

NC_011880 Bacteria Cyanothece sp. PCC 7425 plasmid 
pP742501 Nostoc sp. PCC 7107

NC_011885 Bacteria Cyanothece sp. PCC 7425 plasmid 
pP742502 Nostoc sp. PCC 7107

NC_014533 Bacteria Coleofasciculus chthonoplastes 
PCC 7420

NC_014533 Bacteria Leptolyngbya sp. PCC 7104

NC_013160 Bacteria Cyanothece sp. PCC 8802 plasmid 
pP880201 Cyanothece sp. PCC 8801

NC_010630 Bacteria Calothrix sp. PCC 7103
NC_010630 Bacteria Calothrix sp. PCC 7507

NC_003276 Bacteria Nostoc sp. PCC 7120 plasmid 
pCC7120alpha Tolypothrix sp. PCC 9009

cyanobacterial plasmids

Nostoc punctiforme PCC 73102 
plasmid pNPUN03

Cyanothece sp. PCC 7822 plasmid 
Cy782201



Spacer Name ID (%) E-value

Syn6308DRAFT_JRD.1_8_10 94.87 2.E-08

Osc10802DRAFT_Contig7.7_32_195 96.88 1.E-06

NC_010480_1_36 89.47 3.E-09

NC_010480_1_44 89.47 3.E-09

Contig210_18_30 100.00 3.E-07

Ple7327_Contig355.1_5_31 92.68 4.E-07

Cepi9333_unknown1_1_32 97.30 7.E-08

Mic7126DRAFT_MPQ.3_15_12 94.44 1.E-06

AP011615_15_5 100.00 3.E-07

Contig86_12_49 100.00 9.E-07

MICAP_embl_AM778913_AM778913.73_1_65 100.00 1.E-12

Csp6303_Contig662_2_6 100.00 6.E-08

LepboDRAFT_LPC.2_2_24 97.14 2.E-08

Spacer Name ID (%) E-value

NC_010480_1_36 89.47 6.E-09

NC_010480_1_44 89.47 6.E-09

NC_007776_1_3 97.06 1.E-07
NC_007775_7_1 100.00 9.E-12
NC_007775_9_9 99.91 0.E+00
NC_007776_5_1 100.00 9.E-12
NC_007775_7_16 100.00 6.E-13
NC_007775_7_15 100.00 2.E-13
NC_007775_7_14 100.00 1.E-10
NC_007775_7_13 97.67 8.E-13
NC_007775_2_33 100.00 2.E-07

Csp6303_Contig662_2_6 100.00 1.E-07

NC_003272_13_8 97.44 1.E-09

NZ_DS989880_1_19 89.05 2.E-115

refseq_genomic

env_nt



NZ_DS989846_5_9 100.00 3.E-07

NZ_DS989846_5_5 91.07 7.E-11

NZ_DS989846_4_1 89.29 2.E-08

NZ_DS989846_5_7 96.23 3.E-16

NZ_DS989846_5_3 91.07 7.E-11

NZ_DS989846_5_2 92.86 3.E-13

NZ_DS989846_4_2 88.79 3.E-24

NZ_DS989846_4_3 88.68 1.E-06

NZ_DS989846_4_4 91.30 3.E-07

NZ_DS989861_1_5 86.14 2.E-32

Gei7105DRAFT_GPC.5_13_3 97.50 2.E-09

NZ_DS989846_5_4 96.17 3.E-94

NZ_DS989846_5_6 92.45 2.E-11

NZ_DS989846_5_8 92.86 3.E-13

NZ_ACYA01000074_1_25 83.17 2.E-07

Osc10802DRAFT_Contig7.7_15_8 95.35 1.E-08

Nsp7107_Contig281_23_21 96.97 5.E-07

Contig652_3_2 100.00 3.E-09

Osc10802DRAFT_Contig7.7_30_3 81.75 6.E-10

Mic7126DRAFT_MPQ.3_8_30 97.22 8.E-09

Lepto7104DRAFT_LPD.1_4_4 90.32 2.E-10

NZ_ACYA01000074_1_33 94.59 6.E-07

NC_011880_2_6 91.67 4.E-26

Contig115_2_44 95.29 4.E-29

Spacer Name ID (%) E-value

NC_007775_4_1 100.00 7.E-08

gss



Gei7105DRAFT_GPC.5_13_3 91.67 1.E-06

Csp6303_Contig662_2_6 100.00 1.E-06

Spacer Name ID (%) E-value

Contig115_2_44 84.80 6.E-19

Nos7524_Contig213.1_2_35 95.12 2.E-10

Nsp7107_Contig281_11_20 79.31 7.E-22

Nsp7107_Contig281_23_2 88.52 1.E-08

NZ_DS989880_1_19 93.48 1.E-06

Lepto7104DRAFT_LPD.1_4_4 90.74 3.E-09

NC_011726_8_1 100.00 1.E-15

Cal7103DRAFT_CPM.6_4_3 84.21 2.E-08
Contig86_8_78 100.00 8.E-13

Contig652_3_2 100.00 6.E-20

cyanobacterial plasmids
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