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Figure legends: 

 

Figure S1: Principal component analysis of hyposaline treatments for (A) M. trossulus 

and (B) M. galloprovincialis, using proteins that were significant for the interaction effect 

between salinity and time of recovery (two-way ANOVA).  Each symbol represents a 

mussel treated to a different salinity (for 4 h) without (0 h) and with a 24 h recovery at 

1000 mOsm/kg.  In each panel the horizontal axis represents PC1, and the vertical axis 

represents PC2.  Percentages represent the proportion of total variation in the dataset 

described by each component. For matching positive and negative protein loadings 

(above or below ± 1.0 only) of the two main effects (salinity and time of recovery; see 

also PCAs of the main effects in Figs 2 and 3 in the paper) and the interaction effect of 

proteins contributing to PC1 and PC2 see Figs S2-S4.  For a more detailed description of 

the role of positive and negative loadings see the publication by Fields et al. (2012). 

 

Figure S2: Hierarchal clustering using Pearson’s correlation of protein spots from (A) 

Mytilus trossulus and (B) M. galloprovincialis that changed significantly with hyposaline 

stress (salinity main effect only) and were identified with tandem mass spectrometry.  

Blue coloring represents a lower than average protein abundance (standardized volume), 

whereas orange represents greater than average protein abundance. The columns show 

individual mussels, which cluster according to treatment (N= 4-6 for each treatment for 

M. trossulus and N=6 for M. galloprovincialis). The rows represent the standardized 

protein abundances, which are identified to the right. Clusters talked about in the text are 

labeled for species (T versus G), main effect (S=salinity), and cluster (starting with A).  

Clusters do not adhere to specific criteria other than that they show similar changes in 
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protein abundance.  Positive and negative loadings (above or below 1) for PC1 and PC2 

as well as putative protein functions are given in columns to the right of the protein 

identifications. 

 

Figure S3: Hierarchal clustering of protein spots from (A) Mytilus trossulus and (B) M. 

galloprovincialis that changed significantly with hyposaline stress (time during recovery 

main effect only).  For further details see Fig S2. 

 

Figure S4: Hierarchal clustering of protein spots from (A) Mytilus trossulus and (B) M. 

galloprovincialis that changed significantly during recovery from hyposaline stress 

(salinity and time of recovery interaction effect).  For further details see Fig. S2. 

 



Fig. S1 

(A) M. trossulus 

(B) M. galloprovincialis 

35.0 psu   0 h 
35.0 psu +24 h 

24.5 psu +24 h 

29.8 psu   0 h 

24.5 psu   0 h 
29.8 psu +24 h 

PC1 (27.5%) 

PC2 (14.7%) 

PC1 (29.5%) 

PC2 (12.8%) 



33 94kDa glucose regulated protein  chaperone 
16 Cystatin-B - protease inhibition 
36 94kDa glucose regulated protein  chaperone 
190 Fatty acid binding protein  + fatty acid transfer 
136 Proteasome  α-type 1 + protein degradation 
176 β-Tubulin + cytoskeleton 
103 Rab1-GDP dissociation inhibitor  + vesicle transport 
178 F-actin cappping protein β + actin regulatory 
87 Actin + cytoskeleton 
85 Aldehyde dehydrogenase  + oxidative stress 
104 Actin + cytoskeleton 
173 Actin + cytoskeleton 
193 Guanine nucleotide binding β + + signaling 
82 Actin - cytoskeleton 
31 Actin - cytoskeleton 
100 Actin - cytoskeleton 
184 Translocon-associated protein β - - chaperone 
160 NADH dehydrogenase  energy metabolism 
6 mitochondrial  ATP synthase - energy metabolism 
191 Fatty acid binding protein  - fatty acid transfer 
106 NADP-Isocitrate dehydrogenase  - energy metabolism 
140 mito. Malate dehydrogenase energy metabolism 
150 NADP-Isocitrate dehydrogenase  energy metabolism 
144 DyP-type peroxidase - oxidative stress 
111 40S ribosomal protein SA - - protein  translation 
161 Ras-like GTPase Sar1 - signaling 
46 Major vault protein unspecified 
3 mito.  ATP synthase energy metabolism 
165 Superoxide dismutase  + oxidative stress 
59 Major vault protein  unspecified 
99 Actin cytoskeleton 
54 78kDa glucose regulated protein  + chaperone 
65 Heat shock cognate 71 - + chaperone 
19 Gelsolin actin regulatory 
116 Glutamine synthetase 2 - amino acid metabolism 
17 cyto. Malate dehydrogenase  energy metabolism 
196 mito. Aldehyde dehydrogenase  + oxidative stress 

Fig. S2A 
(A) M. trossulus- Salinity 

PC 1   2 Function Protein 

TSA 

TSB 

TSC 

TSD 

TSE 



38 α-Tubulin - cytoskeleton 
65 Rab-1 GDP dissociation inhibitor - vesicle transport 
45 Protein disulfide isomerase  - chaperone 
26 Heat shock cognate 70 - chaperone 
59 α-Tubulin - cytoskeleton 
82 Actin - cytoskeleton 
84 Actin - cytoskeleton 
42 β-Tubulin + cytoskeleton 
64 Intermediate filament gliarin + cytoskeleton 
72 Radial spoke head 1 + cilia 
47 β-Tubulin + cytoskeleton 
52 β-Tubulin + - cytoskeleton 
86 40S ribosomal protein SA + - protein translation 
103 α-Tubulin + cytoskeleton 
139 NADH dehydrogenase  energy metabolism 
129 Apextrin complement 
99 Squid C - unspecified 
159 Superoxide dismutase oxidative stress 
183 Profilin actin regulatory 
115 Apextrin complement 
121 Apextrin complement 
181 Myosin light chain 1 + cytoskeleton 
184 Myosin light chain 1 + cytoskeleton 
81 40S ribosomal protein SA - protein translation 
21 Chaperonin containing TCP1 β   chaperone 
102 Radial spoke head 9  - cilia 
101 F-actin cappping protein -α actin regulatory 
2 Major vault protein  - unspecified 
110 DyP-type peroxidase - oxidative stress 
166 Proactivator polypeptide complement 
24 Actin cytoskeleton 
57 β-Tubulin + cytoskeleton 
85 Actin cytoskeleton 
88 Actin cytoskeleton 
187 Heterog. nuclear RNP A + RNA processing 

Fig. S2B 
(B) M. galloprovincialis - Salinity 

PC 1   2 Function Protein 

GSA 

GSB 

GSC 

GSD 



76 Actin - cytoskeleton 
65 Heat shock cognate 71 - chaperone 
82 Actin - cytoskeleton 
31 Actin - cytoskeleton 
100 Actin - cytoskeleton 
87 Actin + cytoskeleton 
104 Actin + + cytoskeleton 
173 Actin + cytoskeleton 
199 Electron transfer flavoprotein-α  + energy metabolism 
189 Translationally controlled tumor   microtubule regulatory 
191 Fatty acid binding protein  fatty acid transfer 
185 RNA binding protein  RNA processing 
36 94kDa glucose regulated protein  chaperone 
16 Cystatin-B + protease inhibition 
92 Dihydrolipoyl dehydrogenase - energy metabolism 
190 Fatty acid binding protein  + fatty acid transfer 
14 Cystatin-B protease inhibition 
3 mitochondrial  ATP synthase - energy metabolism 
165 Superoxide dismutase oxidative stress 
57 α-Tubulin - cytoskeleton 
111 40S ribosomal protein SA - protein translation 
161 Ras-like GTPase Sar1 - signaling 
150 Isocitrate dehydrogenase  - metabolism/oxidative  
140 mito. Malate dehydrogenase - energy metabolism 
106 Isocitrate dehydrogenase  - metabolism/oxidative 
182 Actophorin (cofilin) - actin regulatory 
144 DyP-type peroxidase - oxidative stress 

Fig. S3A 

(A) M. trossulus- Recovery 

PC 1  2 Function Protein 

TTA 

TTB 

TTC 



39 α-Tubulin cytoskeleton 
84 Actin cytoskeleton 
18 78kDa glucose regulated protein  - - chaperone 
17 78kDa glucose regulated protein  - chaperone 
38 α-Tubulin - cytoskeleton 
33 α-Tubulin - - cytoskeleton 
34 α-Tubulin - cytoskeleton 
53 β-Tubulin cytoskeleton 
41 Heat shock protein 24.1 - chaperone 
144 Rho-GDP dissociation inhibitor - vesicle transport 
153 Peroxiredoxin 5 oxidative stress 
115 Apextrin + complement 
121 Apextrin complement 
113 β-Tubulin + cytoskeleton 
149 Thioredoxin-like + oxidative stress 
154 Calcyphosine - ion transport 
159 Superoxide dismutase  + oxidative stress 
163 Complement protein 1q + complement 
172 Nucleoredoxin + oxidative stress 
127 Heat shock protein 24.1 chaperone 
124 β-Tubulin cytoskeleton 
183 Profilin actin regulatory 
47 β-Tubulin cytoskeleton 
44 Dihydrolipoyl dehydrogenase energy metabolism 
72 Radial spoke head  1 + + cilia 
105 cyto. Malate dehydrogenase + energy metabolism 
61 ATP synthase β + energy metabolism 
64 Intermediate filament gliarin + cytoskeleton 
150 Calcyphosine + ion transport 
20 Heat shock cognate 71 - chaperone 
24 Actin + - cytoskeleton 
57 β-Tubulin + - cytoskeleton 
85 Actin - cytoskeleton 
88 Actin - cytoskeleton 
90 Complement protein 1q - complement 
94 Radial spoke head 9  cilia 
187 Heterogenous nuclear RNP A RNA processing 

Fig. S3B (B) M. galloprovincialis - Recovery 

PC 1  2 Function Protein 

GTA 

GTB 

GTC 

GTD 



16 Cystatin-B protease inhibition 
36 94kDa glucose regulated protein chaperone 
160 NADH dehydrogenase energy metabolism 
111 40S ribosomal protein SA - protein translation 
161 Ras-like GTPase Sar1 - signaling 
144 DyP-type peroxidase - oxidative stress 
182 Actophorin (cofilin) - + actin regulatory 
184 Translocon associated protein β  - chaperone 
3 Mito.  ATP synthase + energy metabolism 
165 Superoxide dismutase + oxidative stress 
57 α-Tubulin + cytoskeleton 
185 RNA binding protein + translation 
31 Actin - cytoskeleton 
100 Actin - cytoskeleton 
116 Glutamine synthetase 2 - amino acid metabolism 
174 α-Tubulin cytoskeleton 
175 Actin cytoskeleton 
99 Actin - cytoskeleton 
65 Heat shock cognate 71 chaperone 
19 Gelsolin actin regualtory 
196 Mito. Aldehyde dehydrogenase actin regulatory 
15 Cystatin-B chaperone 
71 Propionyl CoA carboxylase energy metabolism 
75 Aldehyde dehydrogenase + oxidative stress 
176 β-Tubulin + cytoskeleton 
180 Prohibitin actin regulatory 
45 Na/H exchange regulatory cofactor  + regulatory 
87 Actin + cytoskeleton 
104 Actin + cytoskeleton 
173 Actin + cytoskeleton 
136 Proteasome  α-type 1 protein degradation 
199 Electron transfer flavoprotein-α + energy metabolism 
16 Cystatin-B protease inhibition 

Fig. S4A 

(A) M. trossulus- Interaction between salinity and recovery  

PC 1  2 Function Protein 
TIA 

TIB 

TIC 

TID 



20 Heat shock cognate 71 chaperone 
88 Actin cytoskeleton 
130 Apextrin complement 
6 94kDa glucose regulated protein chaperone 
39 α-Tubulin cytoskeleton 
17 78kDa glucose regulated protein - chaperone 
38 α-Tubulin - cytoskeleton 
33 α-Tubulin - cytoskeleton 
34 α-Tubulin - cytoskeleton 
53 β-Tubulin - cytoskeleton 
26 Heat shock cognate 70 - chaperone 
59 α-Tubulin - cytoskeleton 
84 Actin - cytoskeleton 
65 Rab1-GDP dissociation inhibitor - vesicle transport 
18 78kDa glucose regulated protein - chaperone 
100 cyto. Malate dehydrogenase energy metabolism 
110 DyP-type peroxidase - oxidative stress 
75 Actin - cytoskeleton 
153 Peroxiredoxin 5 oxidative stress 
156 Eukaryotic translation IF5A translation 
166 Proactivator polypeptide + complement 
109 Pyruvate dehydrogenase energy metabolism 
42 β-Tubulin + cytoskeleton 
47 β-Tubulin - cytoskeleton 
103 α-Tubulin + cytoskeleton 
72 Radial spoke head 1  + cilia 
105 cyto. Malate dehydrogenase + energy metabolism 
64 Intermediate filament gliarin + cytoskeleton 
150 Calcyphosine + ion transport 
115 Apextrin + complement 
159 Superperoxide dismutase oxidative stress 
163 Complement protein 1q + complement 
172 Nucleoredoxin + oxidative stress 

Fig. S4B 

(A) M. galloprovincialis – Interaction between salinity and recovery 

PC 1  2 Function Protein 

GIA 

GIB 
GIC 

GID 

GIE 
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