Signal transduction mechanisms in heme-based globin-coupled oxygen sensors with a focus on a histidine kinase (AfGcHK) and a diguanylate cyclase (YddV or EcDosC)


Jakub Vávra, Artur Sergunin, Petr Jeřábek, Toru Shimizu and Markéta Martínková 




Supplementary material




Table S1: Origin and functions of heme-based oxygen sensors.
	Heme-based oxygen sensora
	Origin
	Functionsb
	Reference

	Globin fold (GCS)
	
	
	

	HemAT
	Bacillus subtilis
	MCP
	(Aono et al. 2002)

	YddV (EcDosC)
	Escherichia coli
	DGC
	(Lengalova et al. 2019)

	AfGcHK
	Anaeromyxobacter sp. Fw109-5
	HK, TCS with RR
	(Stranava et al. 2017)

	HemDGC
	Desulfotalea psychrophila
	DGC
	(Sawai et al. 2010)

	AvGReg
	Azotobacter vinelandii
	DGC
	(Germani et al. 2020)

	BpeGReg
	Bordetella pertussis
	DGC
	(Germani et al. 2020; Walker et al. 2020)

	GsGCS
	Geobacter sulfurreducens
	putative membrane-bound transport
	(Hammerschmid et al. 2021)

	HemAC-Lm
	Leishmania major
	adenylate cyclase
	(Sen Santara et al. 2013)

	EcGReg
	Escherichia coli
	DGC
	(Wan et al. 2017)

	DcpG
	Paenibacillus dendritiformis
	DGC, PDE (bifunctional)
	(Patterson et al. 2021a, 2021b) 

	PccGCS
	Pectobacterium carotovorum
	DGC
	(Rivera et al. 2016; Walker et al. 2020) 

	PAS fold
	
	
	

	RmFixL
	Rhizobium meliloti
	HK, TCS with FixJ
	(Miyatake et al. 2000)

	BjFixL
	Bradyrhizobium japonicum
	HK, TCS with FixJ
	(Hao et al. 2002)

	EcDOS (EcDosP)
	Escherichia coli
	PDE
	(Yan et al. 2015)

	AxPDEA1
	Acetobacter xylinum
	PDE
	(Chang et al. 2001)

	PaAer2
	Pseudomonas aeruginosa
	MCP
	(Orillard et al. 2021)

	VcAer2
	Vibrio cholerae
	MCP
	(Greer‐Phillips et al. 2018)

	ThkA
	Thermotoga maritima
	HK, TCS with TrrA
	(Yamada et al. 2006)

	GAF fold
	
	
	

	DosS (DevS)
	Mycobacterium tuberculosis
	HK, TCS with DosR (DevR)
	(Kumari et al. 2020; Zheng et al. 2020)

	DosT
	Mycobacterium tuberculosis
	HK, TCS with DosR (DevR)
	 (Sousa et al. 2007, 2020) 

	Other types of fold
	
	
	

	AppA
	Rhodobacter sphaeroides
	transcriptional regulation with PpsR
	(Moskvin et al. 2007) 

	Gyc-88E
	Drosophila melanogaster
	GC
	(Huang et al. 2007)

	Ct H-NOX
	Caldanaerobacter tengcongensis
	putative MCP
	(Petrova et al. 2021)



aHemDGC: heme-containing diguanylate cyclase, PccGCS: globin coupled sensor from Pectobacterium carotovorum ssp. Carotovorum, PaAer2: aerotaxis transducer from Pseudomonas aeruginosa, VcAer2: aerotaxis transducer from Vibrio cholerae, Ct H-NOX: heme nitric oxide/oxygen binding sensor from Caldanaerobacter tengcongensis.
bMCP: methyl-accepting chemotaxis, DGC: diguanylate cyclase, HK: histidine kinase, TCS: two-component system, RR: response regulator, PDE: phosphodiesterase, GC: guanylate cyclase.
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