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Supplementary Figure S1. Log normalized gene expression of heat shock proteins related to date and intertidal zone height.
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Supplementary Figure S2. Raw data recording of field potentials from an individual crab in millivolts (mV) over time (minutes: seconds. milliseconds) a sampling rate of 40k/s. during a thermal ramp at 17ºC using LabChart software. (B) is a magnified view of action potentials from (A). 

Supplementary Tables


Supplementary Table S1. (A) Probe sequences, (B) raw and (C) normalized Nanoscript data from female and male crabs according to intertidal zone height and sampling date. 
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Supplementary Table S2. Summary statistics for gene expression principal components analysis, including PC loadings for each gene (from the prcomp function in R), standard deviation of each PC axis, variation explained by each PC axis, and cumulative variation explained by the PC axes.
Supplementary Videos
Supplementary Video 1. An example of a run during the behavioral heat avoidance experiment as a time lapse video. A crab is escaping the temperature chamber and has a (VTmax) of 23.6ºC. 
Supplementary Video 2. Video of an early iteration of the behavioral responses to isolated thermal stimulation experiment. Ambient (13ºC) and hot (40ºC) water was administered to the leg of a crab with a transfer pipette. The crab did not move away in response to the ambient thermal stimulus but moved away in response to the hot thermal stimulus. The actual experiment was conducted as stated in the methods with a syringe and one drop of water at discreet temperatures between 17-39ºC.
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PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 PC11 PC12 PC13 PC14 PC15 PC16 PC17 PC18 PC19 PC20 PC21 PC22 PC23 PC24 PC25 PC26 PC27 PC28 PC29 PC30 PC31
acyl-coa synthetase -0.20 -0.01 0.12 -0.20 0.29 -0.29 0.20 -0.10 0.09 -0.11 0.06 0.08 -0.47 0.15 0.06 0.40 -0.15 -0.29 -0.27 0.10 0.02 0.09 0.03 0.02 0.04 0.06 -0.15 -0.02 -0.12 0.09 0.00
wap domain protein 5 0.02 0.32 0.04 -0.04 -0.12 -0.04 0.19 0.05 -0.02 -0.02 0.23 0.37 0.22 -0.46 0.16 0.13 0.20 -0.26 0.00 0.18 -0.06 -0.16 -0.31 -0.09 -0.19 -0.03 -0.05 0.13 -0.15 0.03 0.05
ampk-5 0.17 -0.05 -0.25 -0.25 -0.22 0.23 0.20 0.09 -0.02 -0.08 -0.10 0.08 -0.19 0.14 -0.13 -0.24 -0.12 -0.05 0.00 0.47 0.27 0.20 -0.16 0.25 -0.23 -0.06 -0.13 0.15 0.11 -0.06 -0.03
phosphoenolpyruvate carboxykinase 0.07 0.08 -0.04 0.04 0.18 0.03 0.53 -0.69 -0.14 0.28 -0.11 -0.14 0.05 -0.11 0.05 -0.08 -0.03 0.16 0.07 0.03 0.05 -0.01 0.06 -0.05 -0.02 -0.03 0.00 0.03 -0.03 -0.03 0.00
hsp40 0.25 0.15 0.05 -0.16 -0.07 -0.11 -0.03 0.12 -0.16 -0.15 -0.17 -0.13 0.24 -0.19 0.28 0.19 -0.22 0.07 -0.23 -0.11 0.53 0.16 0.25 -0.17 0.00 0.02 -0.03 0.00 0.08 -0.09 0.12
complement c1q-like protein 4 0.03 0.35 0.08 0.05 0.04 0.10 0.06 0.07 -0.19 -0.03 0.07 0.11 -0.06 -0.13 0.02 0.10 -0.04 0.03 -0.02 0.22 -0.22 0.21 0.22 0.44 0.32 0.04 0.41 -0.21 0.19 -0.17 -0.05
sir-2 -0.07 0.17 -0.16 -0.42 0.01 -0.16 -0.25 -0.17 -0.02 0.21 -0.04 0.03 0.05 0.23 0.23 0.06 0.16 -0.31 0.47 -0.19 0.08 0.10 0.03 0.11 -0.06 -0.17 0.12 0.05 0.14 -0.06 0.00
retinitis pigmentosa gtpase regulator -0.05 -0.34 -0.06 -0.09 -0.01 -0.12 -0.12 -0.18 0.23 -0.06 -0.21 0.20 0.14 -0.21 -0.05 0.09 0.01 0.02 -0.06 0.08 -0.14 0.08 -0.01 0.07 0.02 -0.11 -0.16 -0.21 -0.04 -0.68 0.12
arginine kinase -0.30 0.00 0.16 -0.05 -0.11 0.00 -0.14 -0.09 0.04 0.11 0.01 -0.12 0.08 0.11 -0.08 0.06 -0.26 0.00 -0.17 0.23 0.11 -0.26 -0.03 -0.09 -0.12 -0.07 0.54 0.38 -0.16 -0.24 -0.08
hsp90 alpha -0.23 0.17 -0.08 0.05 0.13 0.04 0.16 -0.01 0.12 -0.44 -0.25 0.13 0.16 0.24 0.26 -0.09 -0.05 0.20 0.07 -0.10 0.10 0.01 -0.45 0.01 0.33 -0.14 0.07 -0.01 -0.11 0.00 -0.08
epididymal secretory glutathione peroxidase -0.20 -0.06 -0.23 -0.17 0.25 0.20 0.03 0.07 -0.27 -0.15 0.01 -0.17 0.05 -0.23 -0.13 0.12 -0.33 -0.07 0.05 -0.31 -0.04 -0.25 -0.22 0.25 -0.32 0.15 0.04 -0.18 0.10 -0.03 0.00
I-connectin -0.22 -0.11 0.12 -0.02 -0.04 0.32 -0.30 -0.11 -0.27 0.26 -0.15 -0.03 -0.09 -0.13 0.40 -0.14 -0.10 -0.14 -0.31 0.09 -0.16 0.17 -0.21 -0.11 0.10 -0.16 -0.16 -0.05 0.15 0.11 -0.08
ampk-2 0.04 -0.13 -0.27 0.11 0.16 0.49 -0.12 -0.06 -0.04 -0.10 -0.14 0.23 -0.21 0.04 0.20 0.29 0.37 0.05 -0.03 0.05 0.18 -0.28 0.26 -0.02 -0.04 0.02 0.13 0.07 -0.12 0.01 0.08
hsp83 -0.09 -0.31 -0.05 -0.14 -0.08 -0.12 -0.03 -0.12 0.21 0.00 -0.28 0.31 0.12 -0.35 -0.14 0.08 -0.13 0.07 0.04 0.00 0.03 0.08 0.10 0.13 0.10 0.00 0.22 0.11 0.14 0.55 -0.10
fatty acid-binding protein -0.18 -0.19 0.08 -0.29 0.18 0.03 0.13 0.26 -0.12 -0.06 0.09 -0.05 -0.25 -0.27 0.10 -0.16 0.08 0.25 0.35 0.08 -0.04 0.30 0.05 -0.38 -0.05 0.04 0.21 -0.01 -0.20 -0.08 0.04
cuticle protein am1159 0.30 0.00 -0.16 -0.06 0.17 -0.05 0.00 0.06 0.07 0.07 0.02 0.05 0.05 0.12 -0.07 -0.01 -0.06 -0.04 -0.18 0.12 -0.03 -0.06 -0.08 -0.25 -0.18 -0.47 0.31 -0.55 -0.06 0.15 -0.11
cytochrome p450 2l1 -0.23 -0.05 -0.18 -0.08 0.28 0.09 -0.04 -0.07 0.05 -0.11 0.22 -0.29 0.35 -0.07 -0.28 -0.06 0.41 -0.23 -0.24 0.12 0.20 0.27 0.00 -0.02 0.17 0.03 0.02 0.03 0.04 0.04 -0.09
cuticle protein amp1a 0.20 0.18 -0.11 -0.21 0.20 0.05 -0.23 -0.10 0.23 0.24 0.03 0.23 -0.02 0.03 0.02 -0.24 -0.11 0.06 -0.15 -0.01 0.06 -0.01 -0.17 -0.11 0.09 0.65 0.10 -0.10 -0.11 -0.03 0.02
v-type proton atpase subunit g 0.24 -0.11 0.27 -0.09 0.02 0.03 0.08 -0.08 -0.10 -0.22 -0.04 0.12 -0.08 0.03 -0.07 0.02 0.17 -0.10 -0.01 -0.15 -0.02 -0.09 -0.08 -0.21 -0.03 0.12 0.07 0.09 0.37 -0.20 -0.65
endocuticle structural glycoprotein SgAbd-3 -0.16 -0.01 0.10 -0.27 -0.01 0.18 0.37 0.38 -0.05 0.41 -0.27 0.13 0.32 0.28 -0.11 0.21 0.11 0.06 -0.11 -0.05 -0.13 -0.04 0.08 -0.06 0.04 0.09 -0.10 -0.04 0.00 -0.02 -0.02
hsp70 -0.19 0.22 0.18 0.04 0.11 0.05 -0.05 -0.11 0.20 -0.30 -0.21 0.00 0.18 0.12 0.14 -0.17 0.04 0.00 -0.04 0.14 -0.25 0.15 0.30 -0.03 -0.58 0.15 -0.02 -0.07 0.10 0.10 0.04
troponin I 0.06 -0.03 0.35 -0.04 0.26 0.22 -0.13 -0.02 0.29 0.16 0.37 0.03 0.09 0.01 0.08 0.26 -0.04 0.42 0.09 0.03 0.20 0.11 -0.15 0.23 -0.15 -0.17 -0.15 0.03 0.12 0.03 -0.08
cuticle protein am/cp1114 0.16 0.02 -0.23 -0.09 0.45 -0.09 0.02 0.17 0.01 -0.01 0.11 0.14 0.07 -0.03 0.10 -0.26 -0.16 0.04 -0.16 -0.06 -0.28 -0.12 0.23 0.01 0.09 -0.26 -0.10 0.49 0.14 -0.08 0.02
e3 ubiquitin-protein ligase ubr4 0.22 -0.02 -0.17 -0.28 -0.13 0.00 -0.01 0.00 0.23 -0.11 -0.05 -0.53 0.04 -0.06 0.24 0.28 0.06 0.13 0.04 0.29 -0.37 -0.19 -0.10 -0.03 0.13 0.12 -0.03 0.05 0.06 0.10 -0.06
v-type proton atpase subunit d 1 0.19 -0.14 0.33 -0.13 0.06 0.04 0.09 -0.06 -0.01 -0.10 -0.07 -0.03 -0.08 0.07 -0.08 -0.07 0.21 -0.06 -0.13 -0.10 -0.05 -0.04 -0.26 0.00 0.01 -0.03 0.26 0.08 0.33 0.04 0.66
v-type proton atpase 116 kda subunit 0.24 -0.09 0.26 -0.20 0.01 0.00 0.00 0.03 -0.01 -0.02 -0.15 -0.14 -0.01 -0.07 0.11 -0.22 0.20 -0.07 -0.18 -0.22 -0.03 0.00 0.03 0.46 -0.08 -0.08 0.06 0.04 -0.58 0.05 -0.16
cytochrome b-c1 complex subunit 8 0.13 -0.12 0.29 -0.17 0.14 0.11 -0.16 -0.15 -0.33 -0.22 0.06 0.12 0.28 0.15 -0.14 -0.03 -0.20 -0.13 0.29 0.33 -0.02 -0.21 0.12 -0.06 0.22 0.03 -0.19 -0.09 -0.20 0.12 0.08
cal guanine nucleotide dissociation stimulator 0.05 0.21 0.17 0.05 0.09 0.40 0.08 0.10 0.47 0.04 -0.21 -0.16 -0.12 -0.22 -0.15 -0.05 -0.21 -0.41 0.22 -0.09 0.07 -0.03 0.10 -0.13 0.17 -0.14 -0.05 0.01 -0.02 -0.06 0.01
cbiquitin-conjugating enzyme -0.05 -0.06 -0.09 -0.28 -0.41 0.32 0.16 -0.22 0.12 -0.20 0.46 0.13 0.05 0.11 0.05 -0.03 -0.15 0.00 -0.16 -0.32 -0.15 0.10 0.20 -0.10 0.08 -0.06 0.04 -0.05 -0.07 0.01 0.05
vitelline egg coat protein -0.29 -0.02 0.11 -0.19 -0.06 -0.13 0.11 0.07 0.14 0.03 0.12 -0.03 -0.09 -0.11 0.19 -0.37 0.13 0.06 -0.06 0.12 0.27 -0.53 0.20 0.12 0.11 -0.03 -0.09 -0.29 0.24 0.00 -0.02
vitellogenin -0.06 0.33 0.01 -0.22 -0.05 0.00 -0.17 -0.09 -0.08 -0.05 -0.13 0.02 -0.16 -0.07 -0.31 0.03 0.11 0.23 -0.08 -0.05 -0.03 -0.07 -0.01 -0.08 0.01 -0.15 -0.14 0.03 -0.01 0.03 0.02



Standard deviation 2.86 2.56 2.06 1.48 1.39 1.17 1.01 0.97 0.90 0.81 0.71 0.68 0.64 0.61 0.57 0.52 0.50 0.46 0.44 0.43 0.40 0.37 0.35 0.31 0.29 0.28 0.25 0.24 0.21 0.19 0.15
Proportion of Variance Explained 0.26 0.21 0.13 0.07 0.06 0.04 0.03 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cumulative Proportion of Variance Explained 0.26 0.46 0.59 0.66 0.72 0.76 0.80 0.83 0.85 0.87 0.89 0.90 0.92 0.93 0.94 0.95 0.95 0.96 0.97 0.97 0.98 0.98 0.98 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00










PC1PC2PC3PC4PC5PC6PC7PC8PC9PC10PC11PC12PC13PC14PC15PC16PC17PC18PC19PC20PC21PC22PC23PC24PC25PC26PC27PC28PC29PC30PC31

acyl-coa synthetase -0.20-0.010.12-0.200.29-0.290.20-0.100.09-0.110.060.08-0.470.150.060.40-0.15-0.29-0.270.100.020.090.030.020.040.06-0.15-0.02-0.120.090.00

wap domain protein 5 0.020.320.04-0.04-0.12-0.040.190.05-0.02-0.020.230.370.22-0.460.160.130.20-0.260.000.18-0.06-0.16-0.31-0.09-0.19-0.03-0.050.13-0.150.030.05

ampk-5 0.17-0.05-0.25-0.25-0.220.230.200.09-0.02-0.08-0.100.08-0.190.14-0.13-0.24-0.12-0.050.000.470.270.20-0.160.25-0.23-0.06-0.130.150.11-0.06-0.03

phosphoenolpyruvate carboxykinase0.070.08-0.040.040.180.030.53-0.69-0.140.28-0.11-0.140.05-0.110.05-0.08-0.030.160.070.030.05-0.010.06-0.05-0.02-0.030.000.03-0.03-0.030.00

hsp40 0.250.150.05-0.16-0.07-0.11-0.030.12-0.16-0.15-0.17-0.130.24-0.190.280.19-0.220.07-0.23-0.110.530.160.25-0.170.000.02-0.030.000.08-0.090.12

complement c1q-like protein 4 0.030.350.080.050.040.100.060.07-0.19-0.030.070.11-0.06-0.130.020.10-0.040.03-0.020.22-0.220.210.220.440.320.040.41-0.210.19-0.17-0.05

sir-2 -0.070.17-0.16-0.420.01-0.16-0.25-0.17-0.020.21-0.040.030.050.230.230.060.16-0.310.47-0.190.080.100.030.11-0.06-0.170.120.050.14-0.060.00

retinitis pigmentosa gtpase regulator-0.05-0.34-0.06-0.09-0.01-0.12-0.12-0.180.23-0.06-0.210.200.14-0.21-0.050.090.010.02-0.060.08-0.140.08-0.010.070.02-0.11-0.16-0.21-0.04-0.680.12

arginine kinase -0.300.000.16-0.05-0.110.00-0.14-0.090.040.110.01-0.120.080.11-0.080.06-0.260.00-0.170.230.11-0.26-0.03-0.09-0.12-0.070.540.38-0.16-0.24-0.08

hsp90 alpha -0.230.17-0.080.050.130.040.16-0.010.12-0.44-0.250.130.160.240.26-0.09-0.050.200.07-0.100.100.01-0.450.010.33-0.140.07-0.01-0.110.00-0.08

epididymal secretory glutathione peroxidase-0.20-0.06-0.23-0.170.250.200.030.07-0.27-0.150.01-0.170.05-0.23-0.130.12-0.33-0.070.05-0.31-0.04-0.25-0.220.25-0.320.150.04-0.180.10-0.030.00

I-connectin -0.22-0.110.12-0.02-0.040.32-0.30-0.11-0.270.26-0.15-0.03-0.09-0.130.40-0.14-0.10-0.14-0.310.09-0.160.17-0.21-0.110.10-0.16-0.16-0.050.150.11-0.08

ampk-2 0.04-0.13-0.270.110.160.49-0.12-0.06-0.04-0.10-0.140.23-0.210.040.200.290.370.05-0.030.050.18-0.280.26-0.02-0.040.020.130.07-0.120.010.08

hsp83 -0.09-0.31-0.05-0.14-0.08-0.12-0.03-0.120.210.00-0.280.310.12-0.35-0.140.08-0.130.070.040.000.030.080.100.130.100.000.220.110.140.55-0.10

fatty acid-binding protein -0.18-0.190.08-0.290.180.030.130.26-0.12-0.060.09-0.05-0.25-0.270.10-0.160.080.250.350.08-0.040.300.05-0.38-0.050.040.21-0.01-0.20-0.080.04

cuticle protein am1159 0.300.00-0.16-0.060.17-0.050.000.060.070.070.020.050.050.12-0.07-0.01-0.06-0.04-0.180.12-0.03-0.06-0.08-0.25-0.18-0.470.31-0.55-0.060.15-0.11

cytochrome p450 2l1 -0.23-0.05-0.18-0.080.280.09-0.04-0.070.05-0.110.22-0.290.35-0.07-0.28-0.060.41-0.23-0.240.120.200.270.00-0.020.170.030.020.030.040.04-0.09

cuticle protein amp1a 0.200.18-0.11-0.210.200.05-0.23-0.100.230.240.030.23-0.020.030.02-0.24-0.110.06-0.15-0.010.06-0.01-0.17-0.110.090.650.10-0.10-0.11-0.030.02

v-type proton atpase subunit g 0.24-0.110.27-0.090.020.030.08-0.08-0.10-0.22-0.040.12-0.080.03-0.070.020.17-0.10-0.01-0.15-0.02-0.09-0.08-0.21-0.030.120.070.090.37-0.20-0.65

endocuticle structural glycoprotein SgAbd-3-0.16-0.010.10-0.27-0.010.180.370.38-0.050.41-0.270.130.320.28-0.110.210.110.06-0.11-0.05-0.13-0.040.08-0.060.040.09-0.10-0.040.00-0.02-0.02

hsp70 -0.190.220.180.040.110.05-0.05-0.110.20-0.30-0.210.000.180.120.14-0.170.040.00-0.040.14-0.250.150.30-0.03-0.580.15-0.02-0.070.100.100.04

troponin I 0.06-0.030.35-0.040.260.22-0.13-0.020.290.160.370.030.090.010.080.26-0.040.420.090.030.200.11-0.150.23-0.15-0.17-0.150.030.120.03-0.08

cuticle protein am/cp1114 0.160.02-0.23-0.090.45-0.090.020.170.01-0.010.110.140.07-0.030.10-0.26-0.160.04-0.16-0.06-0.28-0.120.230.010.09-0.26-0.100.490.14-0.080.02

e3 ubiquitin-protein ligase ubr4 0.22-0.02-0.17-0.28-0.130.00-0.010.000.23-0.11-0.05-0.530.04-0.060.240.280.060.130.040.29-0.37-0.19-0.10-0.030.130.12-0.030.050.060.10-0.06

v-type proton atpase subunit d 1 0.19-0.140.33-0.130.060.040.09-0.06-0.01-0.10-0.07-0.03-0.080.07-0.08-0.070.21-0.06-0.13-0.10-0.05-0.04-0.260.000.01-0.030.260.080.330.040.66

v-type proton atpase 116 kda subunit0.24-0.090.26-0.200.010.000.000.03-0.01-0.02-0.15-0.14-0.01-0.070.11-0.220.20-0.07-0.18-0.22-0.030.000.030.46-0.08-0.080.060.04-0.580.05-0.16

cytochrome b-c1 complex subunit 80.13-0.120.29-0.170.140.11-0.16-0.15-0.33-0.220.060.120.280.15-0.14-0.03-0.20-0.130.290.33-0.02-0.210.12-0.060.220.03-0.19-0.09-0.200.120.08

cal guanine nucleotide dissociation stimulator0.050.210.170.050.090.400.080.100.470.04-0.21-0.16-0.12-0.22-0.15-0.05-0.21-0.410.22-0.090.07-0.030.10-0.130.17-0.14-0.050.01-0.02-0.060.01

cbiquitin-conjugating enzyme -0.05-0.06-0.09-0.28-0.410.320.16-0.220.12-0.200.460.130.050.110.05-0.03-0.150.00-0.16-0.32-0.150.100.20-0.100.08-0.060.04-0.05-0.070.010.05

vitelline egg coat protein -0.29-0.020.11-0.19-0.06-0.130.110.070.140.030.12-0.03-0.09-0.110.19-0.370.130.06-0.060.120.27-0.530.200.120.11-0.03-0.09-0.290.240.00-0.02

vitellogenin -0.060.330.01-0.22-0.050.00-0.17-0.09-0.08-0.05-0.130.02-0.16-0.07-0.310.030.110.23-0.08-0.05-0.03-0.07-0.01-0.080.01-0.15-0.140.03-0.010.030.02

Standard deviation 2.862.562.061.481.391.171.010.970.900.810.710.680.640.610.570.520.500.460.440.430.400.370.350.310.290.280.250.240.210.190.15

Proportion of Variance Explained 0.260.210.130.070.060.040.030.030.030.020.020.010.010.010.010.010.010.010.010.010.010.000.000.000.000.000.000.000.000.000.00

Cumulative Proportion of Variance Explained0.260.460.590.660.720.760.800.830.850.870.890.900.920.930.940.950.950.960.970.970.980.980.980.990.990.990.991.001.001.001.00
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