Diversity and distribution of extracellular microcrystals in holothuroid echinoderms
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Supplemental material
Supplemental Table S1 Measured pH of seawater, substances used in the cleaning and digestion of tissue samples (distilled water and sodium hypochlorite, respectively), ethanol (used to preserve Cucumaria frondosa from Nunavut and Psolus phantapus from the St. Pierre Bank), and bodily fluids of the holothuroid C. frondosa. Data shown as mean and standard deviation (SD) with sample size (n).

	Fluids
	Mean ± SD
	n

	Seawater
	8.05 ± 0.03
	3

	Distilled water
	6.74 ± 0.42
	3

	Sodium hypochlorite (concentration: 8.25%)
	12.90 ± 0.02
	3

	Ethanol (concentration: 75%)
	6.44 ± 0.17
	3

	Fluid expelled out of the body from the respiratory tree
	7.68 ± 0.07
	3

	Fluid from the perivisceral coelom
	7.55 ± 0.02
	3

	Fluid from the Polian vesicle
	7.66 ± 0.06
	3

	Fluid from the radial and ring canals
	7.73 ± 0.22
	3

	Fluid from the respiratory tree
	7.65 ± 0.04
	3

	Fluid from the vesicle of the tentacle
	7.72 ± 0.07
	3

	Mucus (discharged externally)
	8.10 ± 0.01
	3
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Supplemental Table S2 Occurrence of multiple morphologies of microcrystals grouped into six morphotypes in Cucumaria frondosa: cuboidal–barrel-shaped, rhomb-shaped, rosette-shaped, cylindrical and related variants, octahedral, and dodecahedral. 

	Body component
	Sample processing
	Number of samples
	Microcrystals
	Morphotypes

	
	
	
	
	Cuboidal–barrel-shaped
	Rhomb-shaped
	Rosette-shaped
	Cylindrical and related variants
	Octahedral
	Dodecahedral

	Tissues
	
	
	
	
	
	
	
	
	

	Ampulla of the podium
	Digested
	3
	Not detected
	
	
	
	
	
	

	Ampulla of the podium
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Calcareous ring
	Digested
	3
	Not detected
	
	
	
	
	
	

	Calcareous ring
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Circular muscle
	Digested
	3
	Present
	
	1
	
	
	1
	

	Circular muscle
	Undigested
	4
	Not detected
	
	
	
	
	
	

	Cloaca
	Digested
	3
	Present
	
	
	
	
	3
	1

	Cloaca
	Undigested
	3
	Present
	1
	1
	
	
	
	

	Genital papilla, female
	Digested
	3
	Not detected
	
	
	
	
	
	

	Genital papilla, female
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Genital papilla, male
	Digested
	4
	Not detected
	
	
	
	
	
	

	Genital papilla, male
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Gonad, female
	Digested
	4
	Not detected
	
	
	
	
	
	

	Gonad, female
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Gonad, male
	Digested
	5
	Present
	
	
	
	
	1
	

	Gonad, male
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Gonoduct, female
	Digested
	4
	Not detected
	
	
	
	
	
	

	Gonoduct, female
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Gonoduct, male
	Digested
	4
	Not detected
	
	
	
	
	
	

	Gonoduct, male
	Undigested
	6
	Present
	1
	1
	
	
	
	

	Integument of body wall, bivium
	Digested
	5
	Present
	
	
	
	
	2
	

	Integument, of body wall bivium
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Integument of body wall, trivium
	Digested
	5
	Present
	
	
	
	
	3
	

	Integument of body wall, trivium
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Integument of introvert
	Digested
	3
	Not detected
	
	
	
	
	
	

	Integument of introvert
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Intestine
	Digested
	3
	Not detected
	
	
	
	
	
	

	Intestine
	Undigested
	4
	Present
	1
	1
	
	
	
	

	Longitudinal muscle
	Digested
	3
	Not detected
	
	
	
	
	
	

	Longitudinal muscle
	Undigested
	3
	Present
	1
	1
	
	
	
	

	Madreporite
	Digested
	3
	Not detected
	
	
	
	
	
	

	Madreporite
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Mucus (discharged externally)
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Podium, bivium
	Digested
	3
	Not detected
	
	
	
	
	
	

	Podium, bivium
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Podium, trivium
	Digested
	5
	Not detected
	
	
	
	
	
	

	Podium, trivium
	Undigested
	5
	Not detected
	
	
	
	
	
	

	Polian vesicle
	Digested
	4
	Present
	
	
	
	
	2
	

	Polian vesicle
	Undigested
	12
	Present
	
	1
	1
	
	
	

	Radial and ring canals
	Digested
	6
	Not detected
	
	
	
	
	
	

	Radial and ring canals
	Undigested
	6
	Present
	1
	2
	
	
	
	

	Respiratory tree
	Digested
	6
	Present
	
	
	
	1
	1
	2

	Respiratory tree
	Undigested
	11
	Present
	2
	4
	
	
	
	

	Retractor muscle
	Digested
	5
	Present
	
	
	
	
	1
	1

	Retractor muscle
	Undigested
	5
	Present
	1
	2
	
	
	
	

	Stomach
	Digested
	3
	Not detected
	
	
	
	
	
	

	Stomach
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Stone canal
	Digested
	3
	Not detected
	
	
	
	
	
	

	Stone canal
	Undigested
	4
	Not detected
	
	
	
	
	
	

	Tentacle
	Digested
	4
	Present
	
	
	
	
	2
	

	Tentacle
	Undigested
	4
	Not detected
	
	
	
	
	
	

	Vesicle of tentacle
	Digested
	3
	Not detected
	
	
	
	
	
	

	Vesicle of tentacle
	Undigested
	3
	Not detected
	
	
	
	
	
	

	Soft tissues
	
	
	
	
	
	
	
	
	

	Coelomocyte aggregates from perivisceral coelom
	Digested
	4
	Not detected
	
	
	
	
	
	

	Coelomocyte aggregates from perivisceral coelom
	Undigested
	5
	Present
	1
	3
	
	
	
	

	Coelomocyte aggregates from Polian vesicle
	Digested
	4
	Not detected
	
	
	
	
	
	

	Coelomocyte aggregates from Polian vesicle
	Undigested
	5
	Present
	1
	1
	
	
	
	

	Fluids
	
	
	
	
	
	
	
	
	

	Fluid expelled out the body from respiratory tree
	Undigested
	21
	Present
	1
	3
	1
	
	
	

	Fluid from perivisceral coelom
	Undigested
	9
	Present
	8
	9
	
	
	
	

	Fluid from Polian vesicle
	Undigested
	12
	Present
	5
	3
	
	
	
	

	Fluid from radial and ring canals
	Undigested
	6
	Present
	4
	4
	
	
	
	

	Fluid from respiratory tree
	Undigested
	8
	Present
	5
	6
	
	
	
	

	Fluid from vesicle of the tentacle
	Undigested
	4
	Not detected
	
	
	
	
	
	


Supplemental Table S3 Prevalence (proportion of samples examined) of multiple morphologies of microcrystals grouped into six morphotypes in Cucumaria frondosa. Morphotypes: cuboidal–barrel-shaped, rhomb-shaped, rosette-shaped, cylindrical and related variants, octahedral, and dodecahedral. Prevalence of cuboidal–barrel-shaped, rhomb-shaped, rosette-shaped morphotypes based on undigested (fresh) samples; prevalence of cylindrical and related variants, octahedral, and dodecahedral morphotypes based on digested samples.

	Body component
	Prevalence (%)

	
	Cuboidal–barrel-shaped
	Rhomb-shaped
	Rosette-shaped
	Cylindrical and related variants
	Octahedral
	Dodecahedral

	Tissues
	
	
	
	
	
	

	Circular muscle
	
	Low (33)
	
	
	Low (33)
	

	Cloaca
	Low (33)
	Low (33)
	
	
	High (100)
	Low (33)

	Gonad, male
	
	
	
	
	Low (20)
	

	Gonoduct, male
	Low (17)
	Low (17)
	
	
	
	

	Integument of body wall, bivium
	
	
	
	
	Moderate (40)
	

	Integument of body wall, trivium
	
	
	
	
	Moderate (60)
	

	Intestine
	Low (25)
	Low (25)
	
	
	
	

	Longitudinal muscle
	Low (33)
	Low (33)
	
	
	
	

	Polian vesicle
	
	Low (8)
	Low (8)
	
	Moderate (50)
	

	Radial and ring canals
	Low (17)
	Low (33)
	
	
	
	

	Respiratory tree
	Low (18)
	Moderate (36)
	
	Low (17)
	Low (17)
	Low (33)

	Retractor muscle
	Low (0.20)
	Moderate (0.40)
	
	
	Low (0.20)
	Low (0.20)

	Tentacle
	
	
	
	
	Moderate (50)
	

	Soft tissues
	
	
	
	
	
	

	Coelomocyte aggregates from perivisceral coelom
	Low (20)
	Moderate (60)
	
	
	
	

	Coelomocyte aggregates from Polian vesicle
	Low (20)
	Low (20)
	
	
	
	

	Fluids
	
	
	
	
	
	

	Fluid expelled out the body from respiratory tree
	Low (5)
	Low (14)
	Low (5)
	
	
	

	Fluid from perivisceral coelom
	High (89)
	High (100)
	
	
	
	

	Fluid from Polian vesicle
	Moderate (42)
	Low (25)
	
	
	
	

	Fluid from radial and ring canals
	Moderate (67)
	Moderate (67)
	
	
	
	

	Fluid from respiratory tree
	Moderate (63)
	High (75)
	
	
	
	



