Table S1. The GenBank accession numbers for the echinoderms studied at the present work
Class Echinoidea
	Species
	GenBank accession number
	Reference
	ND6 variant

	Arbacia lixula 
	X80396.1 
	De Giorgi et al. 1996
	S

	Diadema setosum 
	KX385835.1 
	Li et al. 2016
	S

	Echinocardium cordatum 
	FN562581.1
	Perseke et al. 2010
	S

	Echinometra mathaei 
	KJ680291.1
	Jung et al. 2017
	S

	Echinometra sp. EZ
	MH685644.1
	Ketchum et al. 2018
	S

	Echinothrix diadema 
	KX385836.1 
	Li et al. 2017
	S

	Eucidaris tribuloides
	JZLH01S0471648.1
	Murali et al. 2015
	*

	Glyptocidaris crenularis 
	KX638403.1 
	Ding et al. 2017
	S

	Heliocidaris crassispina 
	KC479025.1 
	Jung et al. 2016
	L

	Hemicentrotus pulcherrimus 
	KC490911.1
	Jung et al. 2014
	S

	Hemicentrotus pulcherrimus
	KC898202.2
	Kober and Bernardi 2013
	S

	Heterocentrotus mamillatus 
	KJ680292.1 
	Jung et al. 2017
	L

	Loxechinus albus 
	KC490910.1 
	Jung and Lee 2015
	S

	Loxechinus albus
	JX888466.1
	Cea et al. 2015
	S

	Lytechinus variegatus
	MG676468.1
	Bronstein and Kroh 2018 
	S

	Lytechinus variegatus
	MG676469.1
	Bronstein and Kroh 2018 
	S

	Mesocentrotus franciscanus
	KC898199.2
	Kober and Bernardi 2013
	S

	Mesocentrotus franciscanus 
	KJ526170.1
	Gaitan-Espitia and Hofmann 2016
	S

	Mesocentrotus franciscanus
	MG676467.1
	Bronstein and Kroh 2018
	S

	Mesocentrotus nudus 
	JX263663.1
	Jung et al. 2013
	L

	Mesocentrotus nudus
	KC898201.2
	Kober and Bernardi 2013
	L

	Mesocentrotus nudus 
	AB863097.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863098.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863099.1
	Nam et al. 2013
	S

	Mesocentrotus nudus 
	AB863100.1
	Nam et al. 2013
	S

	Mesocentrotus nudus 
	AB863101.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863102.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863103.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863104.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863105.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863106.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863107.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863108.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863109.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863110.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863111.1
	Nam et al. 2013
	L

	Mesocentrotus nudus 
	AB863112.1
	Nam et al. 2013
	L

	Mespilia globules 
	KJ680293.1
	Jung et al. 2017
	L

	Nacospatangus altus
	KC990834.1
	Park et al. 2013
	S

	Paracentrotus lividus 
	J04815.1
	Cantatore et al. 1989
	S

	Pseudocentrotus depressus 
	KC490913.1 
	Jung and Lee 2013
	L

	Pseudocentrotus depressus
	KC898203.2
	Kober and Bernardi 2013
	L

	Salmacis bicolor rarispina
	KU302104.1
	Wu et al. 2017c
	S

	Salmacis sphaeroides 
	KU302103.1
	Wu et al. 2017a
	S

	Sterechinus neumayeri 
	KF214257.1
	Dilly et al. 2015
	S

	Sterechinus neumayeri
	KJ680295.1
	Jung, et al. 2017
	S

	Strongylocentrotus fragilis
	KC898200.2
	Kober and Bernardi 2013
	S

	Strongylocentrotus intermedius 
	KC490912.1
	Jung and Lee 2013
	L

	Strongylocentrotus intermedius
	KC898198.2
	Kober and Bernardi 2013
	L

	Strongylocentrotus intermedius
	KY964299.1
	Balakirev et al. 2017
	L

	Strongylocentrotus intermedius
	KY964300.1
	Balakirev et al. 2017
	S

	Strongylocentrotus intermedius
	KY964290.1
	Balakirev et al. 2017
	S

	Strongylocentrotus intermedius
	KY964291.1
	Balakirev et al. 2017
	S

	Strongylocentrotus intermedius
	KY964292.1
	Balakirev et al. 2017
	L

	Strongylocentrotus intermedius
	KY964293.1
	Balakirev et al. 2017
	L

	Strongylocentrotus intermedius
	KY964294.1
	Balakirev et al. 2017
	S

	Strongylocentrotus intermedius
	KY964295.1
	Balakirev et al. 2017
	L

	Strongylocentrotus intermedius
	KY964296.1
	Balakirev et al. 2017
	S

	Strongylocentrotus intermedius
	KY964297.1
	Balakirev et al. 2017
	L

	Strongylocentrotus intermedius
	KY964298.1
	Balakirev et al. 2017
	S

	Strongylocentrotus droebachiensis 
	AM900391.1
	Andersen and Moum 2016
	L

	Strongylocentrotus droebachiensis
	EU054306.1
	Rhee et al. 2012
	L

	Strongylocentrotus droebachiensis
	KC898196.2
	Kober and Bernardi 2013.
	L

	Strongylocentrotus pallidus 
	AM900392.1
	Andersen and Moum, 2016
	L

	Strongylocentrotus pallidus
	KC898197.2
	Kober and Bernardi 2013
	L

	Strongylocentrotus purpuratus 
	X12631.1 
	Jacobs et al. 1988
	L

	Temnopleurus hardwickii 
	KP070768.1
	Fu et al. 2014
	S

	Temnopleurus reevesii 
	KU302106.1
	Wu et al. 2017b
	S

	Temnopleurus toreumaticus 
	KU302105.1
	Wu et al. 2017c
	S

	Tripneustes gratilla 
	KJ680294.1
	Jung et al. 2017
	S

	Tripneustes gratilla
	KY268294.1
	Laruson 2017
	S


Class Asteroidea

	Species
	GenBank accession number
	Reference
	ND6 variant

	Echinaster brasiliensis
	MG636999.1
	Seixas et al. 2019
	S

	Acanthaster brevispinus, 
	AB231476.1
	Yasuda et al. 2006
	S

	Acanthaster planci
	AB231475.1
	Yasuda et al. 2006
	S

	Freyastera benthophila
	MG563681.1
	Mu et al. 2018
	S

	Pisaster ochraceus
	X55514.2
	Smith 2003
	S

	Asterias amurensis
	AB183559.1
	Matsubara et al. 2005
	S

	Aphelasterias japonica
	KM244709.1
	Tang et al. 2014
	S

	Patiria pectinifera
	D16387.1  
	Asakawa et al. 2016
	S

	Astropecten polyacanthus
	AB183560.1
	Matsubara et al. 2005
	S

	Luidia quinaria
	AB183558.1
	Matsubara et al. 2005
	S

	Echinaster brasiliensis
	MG636999.1
	Seixas et al. 2019
	S


Class Holothuroidea

	Species
	GenBank accession number
	Reference
	ND6 variant

	Apostichopus japonicus
	EU294194.1
	Shen et al. 2009
	S

	Holothuria scabra
	KP257577.1
	Xia et al. 2015
	S

	Holothuria forskali
	FN562582.1
	Perseke et al. 2010
	S

	Parapostichopus nigripunctatus
	AB525762.1
	Sasaki, Hamaguchi 2012
	S

	Apostichopus parvimensis
	KU168761.1
	Zhang et al. 2015
	S

	Apostichopus californicus
	KP398509.1
	Liu 2015
	S

	Stichopus horrens
	HQ000092.1
	Fan et al. 2011
	S

	Cucumaria miniata
	AY182376.1
	Scouras et al. 2004
	S

	Peniagone sp. YYH-2013
	KF915304.1
	Huo et al. 2014
	S

	Scotoplanes sp. TT-2017
	LC416624.1
	Tokano et al. 2018
	S


Class Ophiuroidea

	Species
	GenBank accession number
	Reference
	ND6 variant

	Ophiopholis aculeata
	AF314589.1
	Smith et al. 2000
	S

	Ophiocomina nigra
	FN562577.1
	Perseke et al. 2010
	S

	Astrospartus mediterraneus
	FN562580.1
	Perseke et al. 2010
	S

	Ophiura luetkenii
	AY184223.1
	Scouras et al. 2004
	S

	Amphipholis squamata
	FN562578.1
	Perseke et al. 2010
	S

	Ophiacantha linea
	KC990833.1
	Park et al. 2013
	S

	Ophiura albida
	AM404180.1
	Perseke et al. 2008
	S


Class Crinoidea
	Species
	GenBank accession number
	Reference
	ND6 variant

	Phanogenia gracilis
	DQ068952.1
	Scouras and Smith 2006
	S

	Neogymnocrinus richeri
	DQ068951.1
	Scouras and Smith 2006
	S

	Florometra serratissima
	AF049132.1
	Scouras and Smith 2001
	S

	Antedon mediterranea
	AM404181.1
	Perseke et al. 2008
	S


Sea urchin transcriptomes 

	Species
	GenBank accession number
	ND6 variant

	Arbacia punctulata
	SRX1391905
	S

	Arbacia lixula
	SRX1470204
	S

	Diadema setosum 
	SRX4383684
	S

	Echinocardium_cordatum
	SRX565112
	S

	Echinometra mathaei 
	SRX4383680
	S

	Hemicentrotus pulcherrimus 
	DRX100872
	S

	Loxechinus albus 
	SRX4222063
	S

	Lytechinus variegatus
	SRX446166
	S

	Mesocentrotus franciscanus
	SRX5847744
	S

	Mesocentrotus franciscanus 
	SRX847758
	S

	Mesocentrotus franciscanus 
	SRX847760
	S

	Mesocentrotus franciscanus 
	SRX847764
	S

	Mesocentrotus franciscanus 
	SRX5653410
	S

	Mesocentrotus franciscanus 
	SRX5653411
	S

	Mesocentrotus nudus
	SRX2345657
	L

	Mesocentrotus nudus
	SRX2345658
	L

	Mesocentrotus nudus
	SRX2345659
	L

	Mesocentrotus nudus
	SRX2345660
	L

	Mesocentrotus nudus
	SRX2347278
	L

	Mesocentrotus nudus
	SRX2347279
	L

	Mesocentrotus nudus
	SRX2347280
	L

	Mesocentrotus nudus
	SRX2347281
	L

	Mesocentrotus nudus
	SRX3529721
	L

	Mesocentrotus nudus
	SRX3529722
	L

	Mesocentrotus nudus
	SRX3529723
	L

	Mesocentrotus nudus
	SRX3529725
	L

	Mesocentrotus nudus
	SRX3529726
	L

	Mesocentrotus nudus
	SRX3652395
	S

	Paracentrotus lividus 
	SRX766113
	S

	Sterechinus neumayeri
	SRX846970
	S

	Strongylocentrotus intermedius
	SRX5702317
	L 

	Strongylocentrotus intermedius
	SRX5689921
	L 

	Strongylocentrotus intermedius
	SRX5702315
	S

	Strongylocentrotus droebachiensis 
	SRX1428004
	L

	Strongylocentrotus droebachiensis
	SRX1427970
	L

	Strongylocentrotus purpuratus 
	SRX5493395
	L

	Strongylocentrotus purpuratus
	SRX5650452
	L

	Tripneustes gratilla 
	SRX3800284
	S


The Eucidaris tribuloides ND6 variant (indicated by *) is shorter that the S variant of other sea urchins due to seven amino acids deletion of the C-terminal end (see Fig. S1).
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