Table 1S. Main methodological parameters and results of studies on Trichodesmium nitrogenase localisation using different labelling and visualisation methods, listed in chronological order. AMCA – 7-amino-4-methylcoumarin-3-acetic acid; BBF – borax buffered formalin; CLSM – confocal laser scanning microscopy; DAB – 3,3'-diaminobenzidine; EpiFluo-M – epifluorescence microscopy; EtOH – ethanol; FA – formaldehyde; Fluo-LM – fluorescence light microscopy; GA – glutaraldehyde; HRP – horseradish peroxidase; LG-SIMS – large geometry secondary ion mass spectrometry; LM – light microscopy; NanoSIMS – nanoscale secondary ion mass spectrometry; NCA – not conclusively analysed; PFA – paraformaldehyde; SIP – stable isotope probing; TEM – transmission electron microscopy.

	Species, and sampling locations
	Strain 
(lab cultures)
	Colony shape
puff/tuft
	Culture age 
	Fixation 

	Immunolabelling
primary antibody
	Other type 
of labelling
	Visualisation 
technique
	Conclusion: diazocyte 
yes/no/NCA
	References

	Field colonies of Trichodesmium, North Carolina coastal Atlantic Ocean and west Caribbean Sea
	
	 
	
	2% GA
	Anti-Fe protein of both R. rubrum and universal (i.e., derived from a variety of N2-fixing bacteria, including R. rubrum)
	
	TEM
(10-nm gold particles)
	NCA
(nitrogenase throughout the cytoplasm; virtually in all cells, i.e., all trichomes)
	Paerl et al. (1989)

	Field colonies of T. thiebautii, south east of Bermuda and south west of Sargasso Sea
	
	
	
	2.5% GA
	Anti-Fe protein of R. rubrum

	
	TEM
(10-nm gold particles)
	NCA 
(nitrogenase throughout the cytoplasm or very close to the cytoplasmic membrane; only 10–40% of randomly distributed cells, i.e., trichomes, have nitrogenase)
	Bergman and Carpenter (1991)

	
	
	
	
	
	
	
	LM
(10-nm gold particles enhanced with silver deposition)
	
	

	Field colonies of T. thiebautii, south west of Sargasso Sea
	
	
	
	4% PFA 
	Anti-Fe protein of T. thiebautii
	
	TEM
(5-nm gold particles)
	NCA
(nitrogenase throughout the cytoplasm of certain cells, i.e., trichomes)
	Siddiqui et al. (1992)

	Field colonies of T. thiebautii, north east of Caribbean Sea and Bahamas
	
	
	
	Liquid N2
	Anti-Fe protein of T. thiebautiia
	
	TEM
(5-nm gold particles)
	NCA
(nitrogenase throughout the cytoplasm of certain cells; existence of N2-fixing and non-N2-fixing trichomes is assumed)
	Carpenter et al. (1992)

	Field colonies of T. thiebautii, south west of Sargasso Sea
	
	
	
	4% PFAb
	Anti-Fe protein of T. thiebautii
	
	TEM
(5-nm gold particles)
	NCA
(nitrogenase throughout the cytoplasm of certain cells, i.e., trichomes)
	Bergman et al. (1993)

	Field trichomes of T. contortum, north east Caribbean Sea
	
	
	
	4% PFA
	Anti-Fe protein of T. thiebautiia and R. rubrum
	
	TEM
(10- and 15-nm gold particles, for the two primary antibodies respectively)
	Yes
(nitrogenase throughout the cytoplasm)
	Janson et al. (1994)

	
	
	
	
	2.5% GA
	
	
	LM
	
	

	Field colonies of T thiebautii, T. tenue, and T. erythraeum, east Caribbean Sea
	
	Tuft
	
	3% PFA
	Anti-Fe protein of R. rubrum
	
	TEM
(10-nm gold particles)
	NCA
(nitrogenase throughout the cytoplasm of certain cells, i.e., trichomes, but existence of diazocytes is not excluded)
	Fredriksson and Bergman (1995)

	
	
	
	
	
	
	
	Fluo-LM
(Biotin)
	
	

	Field colonies of T thiebautii, T. tenue, and T. erythraeum, east Caribbean Sea
	
	Tuft
	
	3% PFA
	Anti-Fe protein of R. rubrum
	
	TEM
(10-nm gold particles)
	Yes
(nitrogenase throughout the cytoplasm of certain cells; partial longitudinal sections of T. tenue only)
	Fredriksson and Bergman (1997)

	Field colonies of Trichodesmium, off-shore waters of Zanzibar (Tanzania) of the Indian Ocean, and lab culture of T. erythraeum 
	IMS101 

	
	Exponential and stationary (for the lab culture)
	100% EtOH
	Anti-Fe protein of R. rubrum
	
	Fluo-LM
(AMCA)
	Yes
	Lin et al. (1998)

	Field populations, Arafura and Timor Sea (north Australia), and lab culture, both of T. erythraeum 
	IMS101 

	
	
	100% EtOHc
	Anti-Fe protein of R. rubrumd

	
	Fluo-LM
(Alexa-350)
	Yes
	Berman-Frank et al. (2001b)

	
	
	
	
	
	
	
	CLSM
(Alexa-568)
	
	

	Field trichomes of the Katagnymene genus, i.e., K. pelagica and K. pelagicae, from New Zealand to Fiji in 
the South West Pacific Ocean, off Barbados in the Atlantic Ocean, and Zanzibar channel (Tanzania) in the Indian Ocean
	
	
	
	100% EtOH
	Anti-Fe protein of R. rubrum
	
	EpiFluo-M
(Alexa-350)
	Yes
(nitrogenase throughout the cytoplasm)
	Lundgren et al. (2001)

	
	
	
	
	3% PFA
	
	
	TEM
(10-nm gold particles)
	
	

	Field populations, coastal waters of Zanzibar (Tanzania) of the Indian Ocean, and lab culture, both of T. erythraeum
	IMS101 

	
	
	100% EtOH
	Anti-Fe protein of R. rubrum
	
	Fluo-LM
(Alexa-350, only on the lab culture of T. erythraeum IMS101)
	Yes
	El-Shehawy et al. (2003)

	
	
	
	
	1% BBF
	
	
	LM
	
	

	Lab culture of Trichodesmium sp.
	NIBB1067
	
	
	100% EtOH
	Anti-Fe protein and anti-FeMo protein (both α and β subunits) of Trichodesmium sp. NIBB1067
	
	Fluo-LM
(Alexa-350)
	No
	Ohki (2008)

	
	
	
	
	
	
	
	LM
(DAB deposition
catalysed by HRP)
	
	

	Lab culture of Trichodesmium sp.
	NIBB1067
	
	Mid exponential growth phase
	3% PFA
	Anti-Fe protein of Trichodesmium sp. NIBB1067
	
	Fluo-LM
(Alexa-350)
	No
	Taniuchi et al. (2008)

	
	
	
	
	
	
	
	LM
(DAB deposition
catalysed by HRP)
	
	

	Lab culture of T. erythraeum
	IMS101
	
	
	2% GA
	
	15N2
	TEM
	No
	Finzi-Hart et al. (2009)

	
	
	
	
	
	
	
	SIP-NanoSIMS
	
	

	Lab culture of T. erythraeum
	IMS101
	
	
	3% PFA
	Anti-Fe protein of R. rubrum
	
	TEM
(5-nm gold particles)
	Yes
(nitrogenase throughout the cytoplasm)
	Sandh et al. (2009)

	
	
	
	
	100% EtOH
	
	
	Fluo-LM
(Alexa-350)
	
	

	
	
	
	
	
	
	Lugol’s solution
	LM
	
	

	Field trichomes and colonies of Trichodesmium, on- and off-shore waters of Shitaba Bay (Japan) 
	
	
	
	3% PFA
	Anti-Fe protein and anti-FeMo protein (α subunit) of Trichodesmium sp. NIBB1067
	
	LM
(DAB deposition
catalysed by HRP)
	No
(trichomes either with or without nitrogenase are reported)
	Ohki and Taniuchi (2009)

	Lab culture of T. erythraeum
	IMS101
	
	35- and 55-d-old culture
	95% EtOH
	Anti-Fe protein derived from Baltic Sea cyanobacteriaf
	
	Fluo-LM
(Qdot-525)
	No 
(in 35-d-old culture)
Yes 
(in 55-d-old culture)
	Orcutt et al. (2009)

	Lab culture of T. erythraeum
	IMS101
	
	
	4% PFA and 0.5% GA
	Anti-Fe protein of R. rubrum

	
	TEM
(5-nm gold particles)
	Yes
(nitrogenase throughout the cytoplasm)
	Sandh et al. (2011)

	
	
	
	
	
	
	Lugol’s solution
	LM
	
	

	Lab culture of T. erythraeum
	IMS101
	
	
	100% EtOH
	Anti-Fe protein of R. rubrum
	
	TEM
(5-nm gold particles)
	Yes
(nitrogenase throughout the cytoplasm)
	Sandh et al. (2012)

	
	
	
	
	
	
	Lugol’s solution
	LM
	
	

	Lab culture of T. erythraeum
	IMS101
	
	
	2% PFA
	
	15N2
	SIP-NanoSIMS
	No
(all analysed cells actively fixing N2)
	Berthelot et al. (2016)

	Field trichomes of Trichodesmium, Cape Verde in tropical North Atlantic Ocean
	
	
	
	1% FA
	
	15N2
	SIP-NanoSIMS
	Yesg
(almost all cells fixed CO2, but only 46% of these cells fixed N2)
	Martínez-Pérez et al. (2016)

	Field colonies of Trichodesmium, surface waters of Station ALOHA of the North Pacific Ocean
	
	Puff
	
	2% PFA
	
	15N2
	SIP-Nano/LG-SIMS 

	Yes
(cells located at an intermediate position in the trichome had lower N2 fixation rates than the central or peripherally located cells)
	Eichner et al. (2017)


 aIt is not specified if the antibody was from T. thiebautii. However, it was provided by J. Zehr, who in other papers (e.g., Siddiqui et al. 1992, Bergman et al. 1993) reports it to be from this species.
bWe assumed that the fixative compound was 4% PFA since the double gold tagging that concerned nitrogenase was performed as detailed by Siddiqui et al. (1992).
cIt is specified only for the experiment with Alexa-568.
dIt is specified only for the experiment with Alexa-350.
eK. pelagica and K. spiralis are now included in the Trichodesmium genus and united into one species named T. pelagicum (Orcutt et al. 2002, Lundgren et al. 2005, Hynes et al. 2012).
fK. Gundersen, personal communication.
gThe authors do not discuss diazocytes.

