
Table S4: 83 Previously described regulatory genes present in the genomes of the terminal heterocyst forming cyanobacteria C. raciborskii CS-505 

and the non-heterocystous R. brookii D9. 

 

Anabaena 

PCC 7120 

Gene C. raciborskii 

CS-505 

Identity 

(%) 

R. brookii 

D9 

Identity 

(%) 

Described function/role 

all1940 abp1 CRC_02963 76.30 CRD_02427 77.77  

Heterocyst glycolipid-layer formation [1] 

 
all1939 abp2 CRC_02964 72.69 CRD_02426 72.89 

alr3608 abp3 CRC_00830 56.18 - - 

alr4240 abp4 

(hlyD) 

CRC_02581 65.90 CRD_01244 64.24 

alr1010 ccbP - - - - Heterocyst differentiation [2] 

all0601 cnaT CRC_01748 65.60 CRD_01497 64.45 Nir operon transcriptional regulator [3] 

all0187 conR CRC_00948 62.62 CRD_02925 62.46 Heterocyst functionality [4] 

alr3712 devA CRC_00436 80.70 - -  

Heterocyst polysaccharide formation [5-8] alr3710 devB CRC_00438 65.32 - - 

alr3711 devC CRC_00437 77.74 - - 

alr3952 devH CRC_03275 98.32 CRD_01596 98.32 

alr0442 devRa CRC_02562 83.72 CRD_01268 79.84 

all1430 fdxH† CRC_02876 70.40 - - Heterocyst ferredoxin [9] 

alr3858 ftsZ CRC_03281 86.34 CRD_01589 86.41 Septum formation during cell division [10] 

all1691 furA CRC_01433 88.07 CRD_00658 88.74 Iron metabolism regulation [11] 

all2319 glnB CRC_02206 92.85 CRD_00313 93.75 N2 metabolism regulation [12] 

asr3935 hanA CRC_01160 92.47 CRD_00595 90.32 Heterocyst differentiation [13] 

alr0093 hcwA - - - -  

 

Heterocyst polysaccharide and envelope formation [4] 

 

alr1086 henR CRC_00384 69.04 CRD_03033 68.51 

alr2835 hepA† CRC_01570 57.19 CRD_02099 56.09 

alr3698 hepB CRC_03468 67.94 CRD_01842 68.46 

alr2834 hepC CRC_01572 41.50 CRD_02101 43.19 

all4496 hepK - - - - 

alr0117 hepN CRC_00406 48.58 CRD_01826 47.33 

all2760 hepS - - - - 



alr2817 hetC - - - - Required for pro-heterocyst cell division cessation[14] 

alr3546 hetF CRC_02207 52.46 CRD_00315 58.04 Heterocyst differentiation [15,16] 

all3740 hetL - - - - 

alr5357 hetM† 

(hglB) 

CRC_02052 65.60 - - Heterocyst glycolipid-layer formation [17] 

alr5358 hetN - - - - Late stage heterocyst pattern maintenance [18] 

alr2818 hetP CRC_01587 58.11 - -  

Heterocyst differentiation and maturation[19-22] alr3234 hetP-like CRC_00980 69.33 CRD_00495 69.33 

alr3234 hetP-like CRC_02972 41.26 - - 

alr2902 hetP-like CRC_01674 61.19 CRD_02196 62.68 

alr2339 hetR† CRC_03184 83.94 CRD_01519 82.94 

alr2300 hetY CRC_02119 65.94 CRD_02372 64.74 

alr0099 hetZ CRC_02801 79.07 CRD_02292 79.69 

all5359 hetI CRC_01556 51.96 CRD_01379 53.27  

 

 

Heterocyst glycolipid-layer formation[23-26] 

all5345 hgdA CRC_02043 69.23 - - 

all5347 hgdB CRC_02045 63.93 CRD_00126 48 

all5346 hgdC CRC_02044 82.39 CRD_00127 61.47 

alr5356 hglA CRC_02051 81.40 CRD_00121 75.62 

alr5355 hglC CRC_02050 61.19 - - 

alr5354 hglD CRC_02049 71.49 - - 

alr5351 hglEA CRC_02047 65.96 - - 

all1646 hglE2 - - - - 

alr5352 hglF - - - - 

alr5353 hglG CRC_02048 64 - - 

all0813 hglK CRC_00692 54.93 CRD_01636 54.24 

asr4517 nblA CRC_02186 82.25 CRD_00293 80.64 Phycobiliprotein degradation [27] 

all4312 nrrA CRC_00297 86.43 CRD_01945 85.27 Transcriptional regulator of hetR [28] 

alr4392 ntcA† CRC_00858 96.80 CRD_00550 91.94 N2 metabolism and heterocyst differentiation regulators 

[29,30] all0602 ntcB CRC_01749 77.59 CRD_01496 77.27 

all0521 patA† CRC_01956 40.15 - -  

Heterocyst differentiation and initial pattern formation all2512 patB CRC_01763 73.48 - - 



alr4812 patN CRC_03501 60.64 CRD_01874 61.11 [22,31-34] 

asl2301 patS CRC_02157 29* CRD_02133 23* 

asr0101 patU3 CRC_02800 51.76 CRD_02293 56.20 

alr2502 pkn22 - - - -  

NtcA mediated iron metabolism regulation [35,36] alr0709 pkn41 - - - - 

alr0710 pkn42 - - - - 

alr4366 pknA - - - - Heterocyst differentiation [37] 

alr4368 pknD CRC_02958 50.49 CRD_00759 47 N2 regulation [38] 

alr3732 pknE - - - -  

Heterocyst maturation [38,39] alr3731 prpA - - - - 

all1731 prpJ CRC_01339 55.29 CRD_02900 53.52 

alr4516 prpS CRC_02187 68.46 CRD_00294 61.95 Modification of PII (GlnB) [12] 

all1692 sigC CRC_01434 79.21 CRD_00657 78.60  

Transcriptional Regulators [40] alr3800 sigE CRC_02165 83.48 CRD_00081 84.40 

alr3280 sigG CRC_00607 87.09 CRD_02710 86.23 

asr1734 NA CRC_01342 87.09 CRD_02898 84.94 Heterocyst development inhibitor [41] 

all5343 NA CRC_02041 55.84 - - Heterocyst glycolipid-layer formation [23] 

alr5348 NA - - - - 

asr5349 NA - - - - 

alr2825 NA CRC_01582 89.10 CRD_02110 89.10  

 

 

Heterocyst polysaccharide envelope formation [42] 

 

alr2827 NA CRC_01580 87.64 CRD_02108 86.09 

alr2831 NA CRC_01575 79.44 CRD_02104 79.21 

alr2833 NA CRC_01573 70.88 CRD_02102 70.08 

alr2837 NA CRC_01568 54.76 CRD_02097 54.76 

alr2839 NA CRC_01567 62.46 CRD_02096 62.72 

alr2841 NA CRC_01565 49.77 CRD_02093 49.51 

* To assign the corresponding CDS as a patS homologue other features than amino-acid sequence identity were considered (see text). NA, not 

asinged. 

† Expression confirmed by qPCR. 
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