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Stauroneis constricta 1 1 1 2 2 1 2 1 2 1 1 2 
Craspedostauros australis 1 1 2 1 1 1 1 2 1 2 1 2 2 
Cylindrotheca closterium 1 1 2 1 1 1 2 2 
Glenodinium foliaceum 3 4 3 4 3 3 1 1 2 2 1 
Durinskia baltica 1 1 2 1 1 1 1 1 2 1 1 1 1 2 2 
Kryptoperidinium foliaceum 3 4 3 4 3 3 3 2 2 1 1 
Nitzschia punctata 1 1 2 2 1 1 1 2 1 2 1 2 2 
Fragilariopsis cylindrus 3 2 1 3 3 3 3 2 2 1 2 1 2 1 
Fragilariopsis kerguelensis 4 3 3 1 2 1 1 4 2 2 2 1 2 2 
Pseudo-nitzschia australis 3 4 3 3 4 3 3 2 2 2 1 2 2 
Pseudo-nitzschia multiseries 1 1 1 2 1 
Pseudo-nitzschia pungens 3 4 3 1 2 1 1 2 1 2 1 2 2 
Pseudo-nitzschia fraudulenta 4 3 3 3 4 3 3 1 1 2 1 2 2 
Pseudo-nitzschia heimii 1 2 2 2 

Pseudo-nitzschia arenysensis 4 3 3 3 3 3 3 2 2 2 1 2 2 
Pseudo-nitzschia 
delicatissima 4 3 3 3 4 3 3 2 1 2 2 2 
Haslea RCC2667 3 4 3 3 4 3 3 1 2 1 2 1 2 
Nitzschia sp. 1 2 1 3 4 3 3 2 1 2 1 2 2 
Fistulifera solaris 3 3 1 2 4 3 1 2 2 1 1 2 2 
Phaeodactylum tricornutum 1 3 4 2 2 2 2 2 2 2 2 1 2 2 
Amphora coffeaeformis 3 4 3 4 3 3 3 2 1 1 2 1 2 2 2 
Entomoneis sp. 2 1 1 3 4 3 3 1 1 1 2 
Amphiprora paludosa 1 2 3 4 3 3 3 2 2 1 1 2 2 
Amphiprora sp. 3 4 3 4 3 3 3 2 2 1 1 2 1 2 
Pleurosigma RCC3090 1 1 4 1 1 1 1 1 2 1 2 2 
Navicula RCC3092 3 3 3 3 4 3 3 4 1 2 2 1 1 1 2 2 
Synedra acus 1 1 1 1 2 1 1 1 1 2 2 2 1 
Synedra RCC2510 1 1 2 2 2 1 1 1 1 2 1 1 2 2 2 2 
Synedropsis recta cf 1 1 2 2 2 1 1 1 1 2 1 1 2 1 1 2 
Thalassiothrix antarctica 1 1 2 2 1 1 1 1 1 2 2 1 1 2 2 2 
Thalassionema nitzschioides 1 2 2 2 1 1 1 4 3 2 2 2 1 3 2 2 
Thalassionema frauenfeldii 1 1 2 2 1 1 1 2 1 2 1 2 1 2 1 
Licmophora paradoxa 2 1 2 1 2 1 2 2 
Astrosyne radiata 1 1 2 2 2 1 1 1 1 2 2 1 2 1 2 2 
Cyclophora tenuis 1 1 4 2 2 1 1 3 1 1 2 1 2 2 
Grammatophora oceanica 1 1 1 2 1 1 1 1 2 2 1 2 1 1 1 2 
Staurosira complex sp. 2 1 2 1 1 1 1 1 2 2 1 2 1 2 1 
Asterionellopsis glacialis 3 3 4 3 4 3 1 3 1 2 2 2 2 2 2 2 
Striatella unipunctata 
Attheya septentrionalis 1 1 2 2 1 1 1 2 2 1 1 1 1 1 
Chaetoceros sp. 1202 
Chaetoceros curvisetus 1 2 2 2 2 1 1 2 1 2 
Chaetoceros brevis 2 2 1 1 2 1 1 1 1 2 
Chaetoceros debilis 3 4 4 3 4 3 3 3 1 1 2 
Chaetoceros cf. neogracile 3 4 2 3 4 3 3 1 2 
Chaetoceros affinis 2 1 1 1 2 1 1 1 1 2 
Chaetoceros neogracile 3 3 4 3 4 3 3 3 1 1 2 2 
Chaetoceros dichaeta 
Dactyliosolen fragilissimus 3 4 1 2 1 1 2 1 2 
Eucampia antarctica 3 4 2 1 1 3 1 2 1 1 1 2 
Extubocellulus spinifer 3 4 4 3 4 3 3 3 2 2 1 2 2 1 1 
Minutocellus polymorphus 3 4 4 3 4 3 3 2 2 1 1 2 2 1 1 
Odontella sp. 
Odontella sinensis 1 1 2 1 2 1 1 1 1 1 1 2 2 2 
Triceratium dubium 1 2 1 1 2 1 1 1 2 1 1 1 2 2 1 2 
Skeletonema dohrnii 4 4 4 1 1 1 1 3 1 2 2 
Skeletonema marinoi 4 4 4 3 3 3 3 4 1 1 2 2 1 
Skeletonema grethea 3 4 2 1 1 1 1 1 1 2 2 
Skeletonema japonicum 4 4 4 3 1 1 3 2 2 2 
Skeletonema costatum 4 4 4 3 3 1 3 2 1 2 2 
Skeletonema menzelii 4 4 4 3 1 1 3 2 1 2 2 1 
Minidiscus RCC1721 
Detonula confervacea 3 4 4 3 3 3 3 2 1 1 2 1 1 
Thalassiosira antarctica 3 4 4 3 3 3 3 2 1 1 2 2 
Thalassiosira punctigera 3 4 4 3 3 3 3 3 1 2 2 
Thalassiosira gravida 2 1 2 2 1 
Thalassiosira rotula 3 3 4 2 1 2 2 
Thalassiosira miniscula 3 4 4 3 3 3 3 2 1 1 1 2 2 1 
Shinoodiscus bioculatus 2 2 1 2 1 
Thalassiosira oceanica 3 3 3 3 3 4 1 1 1 2 2 
Cyclotella meneghiniana 3 4 4 1 1 1 1 2 3 3 3 4 2 
Thalassiosira pseudonana 4 2 4 3 3 3 1 2 1 1 2 2 
Thalassiosira sp. FW 
Thalassiosira weissflogii 4 4 4 3 3 3 3 3 1 1 1 1 2 2 
Helicotheca tamensis 1 1 2 1 2 1 1 3 2 
Ditylum brightwellii 3 4 2 1 2 1 4 2 1 1 2 2 1 
Coscinodiscus wailesii 3 3 3 1 4 3 1 3 2 2 1 2 1 1 1 
Rhizosolenia setigera 1 1 2 1 1 1 1 1 1 2 2 1 
Guinardia deliculata 1 1 2 2 1 1 1 2 1 1 2 2 1 
Aulacoseira subarctica  1 1 1 2 1 1 1 2 1 2 1 1 1 2 1 2 
Stephanopyxis turris 1 2 2 1 1 1 1 3 1 1 2 2 
Proboscia inermis 2 1 1 1 1 1 1 1 2 1 2 2 2 
Proboscia alata 2 1 1 1 1 1 2 2 1 2 1 2 2 1 
Leptocylindrus danicus 3 4 4 1 1 1 1 3 1 1 1 1 2 1 2 
Corethron hystrix 1 1 1 1 1 1 2 1 1 1 2 2 1 1 
Corethron pennatum 3 4 2 1 2 2 2 1 1 
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Figure	S2.	Evolutionary	distribution	and	localisation	of	diatom	carbonic	anhydrases.	This	figure	shows	the	
evolutionary	distribution	of	orthologues	of	experimentally	localised	carbonic	anhydrases	from	the	model	
diatoms	P.	tricornutum	and	T.	pseudonana	41,	72,	98,	as	inferred	by	reciprocal	BLAST	best	hit	and	floating	
threshold	evalue	BLAST	searches.	Query	proteins	are	labelled	per	structural	type	of	carbonic	anhydrase	
(alpha,	beta,	or	theta);	and	their	experimental	localisation	(chloroplast,	or	other	compartments	e.g.,	
cytoplasm,	endomembrane	system,	and	mitochondria).	Orthologoues	are	shaded	according	to	their	inferred	
localisation,	based	on	in	silico	prediction,	and	whether	they	are	detected	by	both	or	only	one	of	the	two	
BLAST	strategies	employed.	Diatom	species	are	ordered	following	previously	published	phylogenies	26.	
Further	details	on	the	carbonic	anydrases	identified	are	provided	in	Table	S2.	


