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Table S1| Equipment list. 
 
Name  Model  Manufacturer  
Gas chromatograph  8890  Agilent  
ToF-MS  7250  Agilent  
Autosampler  PAL3 RTC 120  PAL  
GC column  DB-5ms  Agilent  
Low pressure drop split/splitless liner  5190-2295  Agilent  
Vortex mixer  Wizard  ThermoFisher Scientific  
Centrifuge  5430 R  Eppendorf  
Heat block  Dri-Block DB3-A  Techne  
Vacuum concentrator  Savant SpeedVac SPD130DLX  ThermoFisher Scientific  
Vapour trap  Savant RVT5105  ThermoFisher Scientific  

 
Table S2| GC-MS injection sequence.  

 



Table S3| Software and libraries used in data processing. 
 
Software  Version  Usage  
MassHunter Workstation  10.0  GC-MS instrument control, autosampler control, data 

acquisition  
MassHunter Qualitative Analysis  10.0  Manual data quality checks  
ProteoWizard MSConvert  3.0.22286-7583e1c  MS raw file conversion  
MS-DIAL  4.9221218  Spectral deconvolution, retention index assignment, peak 

alignment, library matching, blank subtraction  
R/R Studio  4.1.2/2022.02.0 Build 443  Library building, format changes  
QCMxP  0.1  Batch correction, normalisation  
MetaboAnalyst  6.0  Statistics  
Library  Version  
NIST  20  
Fiehn  2013  
MS-DIAL KovatsRI  VS3  

 
Table S4| Master data matrix containing processed output of the spectral deconvolution, alignment and 
annotation algorithms from Odontaster validus and Sterechinus neumayeri tissue samples. The data matrix 
is available here: https://github.com/NJ-Barrett/Antarctic_echinoderm_osmolytes  
 
Table S5| Fold change analysis between low and control salinity treatment metabolites in Odontaster 
validus 
 

 FC -log2(FC) p.ajusted -LOG10(p) 
Leucine 0.17853 -2.4857 0.0054468 2.2639 
Valine 0.21927 -2.1892 0.0054468 2.2639 
Isoleucine 0.22942 -2.124 0.0055891 2.2527 
4-Hydroxypyridine 0.14344 -2.8015 0.0081085 2.0911 
methanolphosphate 2.6489 1.4054 0.0081085 2.0911 
Phosphate 1.6269 0.70216 0.0081085 2.0911 
Glutamic acid 2.9491 1.5603 0.01467 1.8336 
2-Thiouracil 3.7722 1.9154 0.018295 1.7377 
LIMONENE DIOXIDE 16.907 4.0795 0.02649 1.5769 
Methionine 0.3561 -1.4896 0.037767 1.4229 
Niacinamide 2.2883 1.1943 0.038141 1.4186 
     

 
Table S6| Fold change analysis between low and control salinity treatment metabolites in Sterechinus 
neumayeri 

 FC log2(FC) p.ajusted -LOG10(p) 
3-Hydroxyisovaleric acid 5.0394 2.3332 0.00058716 3.2312 
octanol 2.4392 1.2864 0.0040554 2.392 
Dihydroorotic acid 3.1628 1.6612 0.0069785 2.1562 
2-Hydroxypyridine 1.6014 0.67932 0.0071639 2.1449 
decanone (2-) 1.6184 0.69456 0.008901 2.0506 
Salicyl alcohol-b-glucoside 0.24577 -2.0246 0.009084 2.0417 
Gly-Gly 0.48067 -1.0569 0.009084 2.0417 
Ornithine 0.23509 -2.0887 0.021913 1.6593 
Inositol 2.0518 1.0369 0.021913 1.6593 
Cadaverine 0.51158 -0.96697 0.027631 1.5586 
Niacinamide 1.5813 0.6611 0.027631 1.5586 
oleic acid 0.48922 -1.0314 0.029657 1.5279 
Nicotinic acid 2.0427 1.0305 0.029657 1.5279 
Picolinic acid 2.1107 1.0777 0.032281 1.4911 
2-METHYL-1-HEXANOL 0.79785 -0.32582 0.037754 1.423 
Propylene glycol 0.50596 -0.9829 0.038623 1.4132 
N-Methylnicotinate 3.0963 1.6306 0.045119 1.3456 
methanolphosphate 1.2575 0.33056 0.045119 1.3456 
linoleic acid 0.34481 -1.5361 0.046377 1.3337 
Palmitoleic acid 0.36818 -1.4415 0.046377 1.3337 
4-Hydroxypyridine 0.4038 -1.3083 0.046377 1.3337 
Tyramine 0.45991 -1.1206 0.046377 1.3337 
Lysine 0.47292 -1.0803 0.046377 1.3337 
isopentadecanoic acid 0.49991 -1.0003 0.046377 1.3337 
acetyl alanine TBS 1.7654 0.82003 0.046377 1.3337 

 



 
 
 
Table S7| Statistics data for total osmolyte analysis.  
 
Total osmolytes (peak value)– Odontaster validus          

One way ANOVA 
d.f. F P value (Model: Total peak value~Salinity ) resid df 

  20 2.00 8.313 0.002360 

Post hoc Tukey test  
comparisons 
(‰) CI lower CI upper P value 

  34.5 v 29 21335.64 630102.4 0.0346776 
  34.5 v 24 180262.31 810395.8 0.0020487 
  29 v 24 -145456.73 484676.8 0.3790199 
Total osmolytes (peak value)– Sterechinus neumayeri          
One way ANOVA 

d.f. F P value (Model: Total peak value~Salinity ) resid df 
  21 2.00 5.981 0.008800 

Post hoc Tukey test  
comparisons 
(‰) CI lower CI upper P value 

  34.5 v 29 -344799.66 316032.8 0.9933867 
  34.5 v 24 54819.26 715651.7 0.0205424 
  29 v 24 69202.69 730035.2 0.0161244 

 
Table S8| Significant ANOVA results for differentially expressed metabolites in Odontaster validus 
 

 f.value P.value -log10(p) FDR Fisher's LSD 
Leucine 16.554 0.000057 4.2413 0.0046133 Control - Low; Control - Medium; Medium - Low 
Valine 15.809 0.000076 4.1177 0.0046133 Control - Low; Control - Medium 
Phosphate 13.763 0.000174 3.7589 0.0069897 Low - Control; Medium - Control; Low - Medium 
Isoleucine 13.101 0.000231 3.6363 0.0069897 Control - Low; Control - Medium 
4-Hydroxypyridine 12.169 0.000349 3.4574 0.008442 Control - Low; Control - Medium 
methanolphosphate 11.467 0.000481 3.3178 0.0091332 Low - Control; Medium - Control; Low - Medium 
Niacinamide 11.267 0.000528 3.2771 0.0091332 Low - Control; Low - Medium 
D-(+)-Maltose 7.884 0.002988 2.5247 0.04519 Control - Medium; Low - Medium 

 
Table S9| Significant ANOVA results for differentially expressed metabolites in Sterechinus neumayeri  
 

  f.value P.value -log10(p) FDR Fisher's LSD 
3-Hydroxyisovaleric acid 37.214 1.25E-07 6.9033 1.51E-05 Low - Control; Low - Medium 
octanol NIST 17.948 2.85E-05 4.5451 0.0017244 Low - Control; Low - Medium 
Salicyl alcohol-b-glucoside 15.762 6.60E-05 4.1805 0.0022849 Control - Low; Medium - Low 
Dihydroorotic acid; 15.427 7.55E-05 4.1219 0.0022849 Low - Control; Low - Medium 
decanone (2-) 14.369 0.00011698 3.9319 0.002831 Low - Control; Low - Medium 
2-Hydroxypyridine 11.837 0.00036117 3.4423 0.0072835 Low - Control; Low - Medium 
DL-Pyroglutamic acid; 9.2793 0.001295 2.8877 0.022385 Control - Low; Medium - Low 
oleic acid 8.6081 0.0018608 2.7303 0.028145 Control - Low; Medium - Low 
Gly-Gly 8.1432 0.00241 2.618 0.032401 Control - Low; Medium - Low 
Propylene glycol 7.6401 0.0032119 2.4932 0.0386 Control - Low; Medium - Low 
Nicotinic acid 7.4069 0.0036794 2.4342 0.0386 Low - Control; Medium - Control 
Ornithine 7.2526 0.0040293 2.3948 0.0386 Control - Low; Medium - Low 
2-METHYL-1-HEXANOL 7.1563 0.0042663 2.37 0.0386 Control - Low; Medium - Low 
Palmitoleic acid 7.0795 0.0044661 2.3501 0.0386 Control - Low; Medium - Low 
Picolinic acid 6.7996 0.0052858 2.2769 0.042638 Low - Control; Low - Medium 
Cadaverine 6.6078 0.0059422 2.2261 0.043555 Control - Low; Medium - Low 
Taurine 6.56 0.0061192 2.2133 0.043555 Control - Low; Medium - Low 
pentadecane 6.3918 0.0067902 2.1681 0.045645 Control - Low; Medium - Low 
Niacinamide 6.1938 0.0076852 2.1143 0.046782 Low - Control; Medium - Control 
glycerol-alpha-phosphate 6.184 0.0077326 2.1117 0.046782 Control - Low; Medium - Low 

 
 
 
 
 



Figure S1| Volcano plot showing fold change analysis (threshold 1) and T-tests (P-value threshold ≤0.05) 
for low and control treatment metabolites for Odontaster validus 

 
 
 
Figure S2| Volcano plot showing fold change analysis (threshold 1) and T-tests (P-value threshold ≤0.05) 
for low and control treatment metabolites for Sterechinus neumayeri 
 

 


