Supplemental Information


Supplemental Methods:
Six adult A. polyacanthus were used to compare closed system and flow-through respirometry techniques. Treatment order was randomized for each fish and a mix of species and treatments were tested on each experimental day. Each adult fish was tested in 3.33-3.43 L system (3.33 L chamber plus hosing). Food was withheld 24 hours prior to the commencement of each measurement to remove any effects of digestion on oxygen consumption. Placement of fish into chambers involved gently corralling the fish allowing them to swim into the chamber, thus there was no stress caused by handling or netting, and submerged in a temperature controlled aquarium. Oxygen consumption measurements began before 12:00 and were recorded for approximately seven hours using the Firesting O2 contactless oxygen monitoring system (PyroScience). During this time conditions alternated every 12 minutes between experimental conditions where the chamber was completely sealed, and a recovery period where new oxygenated water was flushed through the chamber. The output of the Firesting O2 system was formatted for analysis in Excel and the slopes of the fall in oxygen concentration over time was used to calculate the oxygen consumption of each fish in mg of O2 consumed kg-1 h-1. On each day that the experiment was run, a blank chamber was included for the calculation of microbial (background) oxygen consumption. Flow-through respirometry was used to calculate background oxygen consumption as there was no fish to mix the water in these chambers. Past studies have also shown that within the first 8-10 hours background oxygen consumption does not differ between closed system and flow-through methods (Rodgers et al. 2016; Rodgers 2018). The observed background recorded in the blank chamber was subtracted from the fish oxygen consumption values prior to the analyses. The blank chamber was not available for one day, and for those records all background measurements were used as reference (one individual tested with a recirculation pump and one without).
	We conducted an AMOVA to explore both the effect of a recirculation pump and the length of time to routine oxygen measurements (SPSS statistics v23.0.0.2, IBM). There was no significant difference in the oxygen consumption values obtained depending on the presence or absence of a recirculation pump (Figure S1; F1,5=0.122, p=0.741), or and interaction between recirculation pump presence and time (F17,85=0.434, p=0.973). There was a significant effect of time on oxygen consumption (F17,85=15.839, p<0.001), with the first two time points being significantly different from most of the later ones. Notably, the time point which is most similar to the one hour methods used in our study, 72 minutes, is not significantly different from any other later time points up to six hours later (with the exception of the measures at 168 minutes). 
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Figure S1: Mean oxygen consumption values (±SE) obtained for adult A. polyacanthus when in the presence of a recirculation pump (grey) or absence of a recirculation pump (black) throughout a daytime period (Rodgers 2018). 






Table S1. Origin of the F2 generation adults sampled for oxygen consumption, with respect to the wild grandparental breeding pairs (F0 Breeding Pairs). 

	F2 Treatments
	F0 Breeding Pairs

	
	BP3
	BP6
	BP14
	BP37
	BP41
	BP48
	BP68
	BP69
	BP?

	Control
	-
	0.210
	0.100
	0.070
	0.190
	0.190
	0.050
	0.120
	0.070

	Developmental +3.0°C
	-
	0.210
	0.130
	0.130
	0.040
	0.290
	0.040
	0.080
	0.080

	Transgenerational +1.5°C
	0.180
	-
	0.140
	0.140
	0.230
	0.180
	0.140
	-
	-

	Step +3.0°C
	0.100
	-
	-
	0.100
	0.300
	0.200
	0.200
	0.100
	-

	Transgenerational +3.0°C
	0.270
	-
	-
	-
	0.500
	0.170
	0.070
	-
	-




Table S2. Origin of the F2 generation adults in the gene expression assay, with respect to the wild grandparental breeding pairs (F0 Breeding Pairs). 

	F2 Treatments
	F0 Breeding Pairs

	
	BP3
	BP6
	BP14
	BP37
	BP41
	BP48
	BP68
	BP69
	BP?

	Control
	-
	0.200
	0.200
	0.100
	0.100
	0.100
	0.100
	0.100
	0.100

	Developmental+3.0°C
	-
	0.170
	0.170
	0.250
	-
	0.250
	-
	0.080
	0.080

	Transgenerational+1.5°C
	-
	-
	-
	0.375
	0.125
	0.500
	-
	-
	-

	Step +3.0°C
	0.250
	-
	-
	0.130
	0.250
	0.250
	-
	0.125
	-

	Transgenerational+3.0°C
	0.250
	-
	-
	-
	0.500
	0.125
	0.125
	-
	-







Table S3. Results of the Generalized Mixed4 Model (GLM) for three metabolic measurements: 
Routine Oxygen Consumption (MO2Routine), Maximum Oxygen Consumption (MO2Max) and Net Aerobic Scope (NAS). Significant P-values (p<0.05) are italicized. 



	Measure 
	 
	Type III Sum of Squares
	Mean Square
	F
	P-value 

	log MO2Routine 
	Treatment 
	0.057
	0.010
	2.921
	0.017

	 
	Weight 
	0.097
	0.097
	29.633
	0.000

	 
	Error
	0.150
	0.003
	-
	-

	log MO2Max
	Treatment 
	0.026
	0.004
	1.185
	0.331

	 
	Weight 
	0.094
	0.094
	25.659
	0.000

	 
	Error
	0.168
	0.004
	-
	-

	log NAS
	Treatment 
	0.139
	0.023
	2.774
	0.022

	 
	Weight 
	0.056
	0.056
	6.637
	0.013

	 
	Error
	0.385
	0.008
	-
	-









Fig. S2. Standard length (mm) and weight (g) for fish exposed to Control, Developmental +3.0°C, Transgenerational +1.5°C, Step +3.0°C and Transgenerational +3.0°C treatments. There were no significant differences for length and weight between treatments. 
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Fig. S3. Maximum Oxygen Consumption (MO2Max) for all thermal treatments. There were no significant differences between treatments, yet there was a trend of higher MO2Max for Step +3.0°C and both Transgenerational +1.5°C and +3.0°C. The values represent the least square means of oxygen consumption (mg O2 hr-1) for each treatment adjusted for the covariate individual weight (g). 
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Fig. S4. Heatmap for the differentially expressed genes in the pairwise contrast of Control versus Step +3.0°C treatment.  
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Fig. S5. Gene Ontology (GO) terms significantly enriched in the comparison of Step +3.0°C vs Control, for the categories Biological Process (a), Cellular Component (b) and Molecular Function (c). GO terms in red denote upregulated processes in Step +3.0°C, while those in blue are downregulated. Size and brightness of GO terms denotes the level of significance. Numbers that precede the category name are the genes present in this particular analysis, over the total number of genes that belong to that category. 
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Fig. S6. Gene ontology terms that were significantly enriched in the comparison of Step +3.0°C vs Transgenerational +1.5˚C, for the categories Biological Process (a), Cellular Component (b) and Molecular Function (c). GO terms in red denote upregulated processes in Step +3.0°C, while those in blue are downregulated. Size and brightness of GO terms denotes the level of significance. Numbers that precede the category name are the genes present in this particular analysis, over the total number of genes that belong to that category.
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[image: GO_MWU-master/BP-sc-tc-feb17.pdf] Fig. S7. Gene ontology terms that were significantly enriched in the comparison of Step +3˚C vs Transgenerational +3˚C, for the categories Biological Process (a), Cellular Component (b) and Molecular Function (c). GO terms in red denote upregulated processes in Step +3˚C, while those in blue are downregulated. Size and brightness of GO terms denotes the level of significance. Numbers that precede the category name are the genes present in this particular analysis, over the total number of genes that belong to that category.
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