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SUPPLEMENTARY MATERIALS
Oxidative status biomarkers analysis
To test for differences in stress profiles of the Colorado potato beetles that had overwintered for two years compared to those that had only overwintered one year, we measured various oxidative status biomarkers such as, catalase (CAT), glutathione peroxidase homolog (GPx), glutathione reductase homolog (GR), ratio of reduced and oxidized glutathione (GSH/GSSG), glutathione-S-transferase (GST), superoxide dismutase (SOD), and total glutathione (tGSH). These biomarkers were measured according to Margus et al (2019) and Rainio et al. (2019). We used principal component analysis (PCA) to analyse oxidative status biomarkers. We used PCA to reduce the number of variables for further analysis. We performed PCA analysis with a Promax rotation method and we tested sampling adequacy with Kaiser-Meyer-Olkin (KMO) test (KMO = 0.647, Approx. χ2 = 61.7; df = 21; p < 0.001). The PCA for the oxidative status biomarkers resulted in three principal components (PC): PC1 (CAT↑, SOD↑, tGSH↑), PC2 (GR↓, GPx↓) and PC3 (GSH/GSSG↓, GST↑). The arrow after each variable shows the direction of increasing or decreasing value for each oxidative stress biomarker variable. PC1 explained 37.5 % (Eigenvalue 2.6), PC2 19.0 % (Eigenvalue 1.3), and PC3 15.9 % (Eigenvalue 1.1) of variance. The PCs were used in further analysis to analyse the effects of parental diapause duration on the oxidative stress biomarkers. The effects of diapause on oxidative status biomarkers were performed separately for each PC and tested with independent sample t-test similarly to Stauffer et al (2017). Females and males were analysed separately.

RESULTS
[bookmark: _GoBack]The results suggest that the 2‑year‑diapause females have higher PC3 (GSH/GSSG↓, GST↑) scores than 1-year-diapause females suggesting that prolonged diapause decreases GSH/GSSG and increases GST activities (Supp. Table S1). We identified a similar trend in males (Supp. Table S1), meaning that the diapause duration decreases GSH/GSSG activity and increases GST activity. However, our dataset was likely too small to detect significant differences in males. Prolonged diapause did not lead to changes in CAT, SOD, tGSH, homologous GR and homologous GPx activities in females and males.

The GSH/GSSG ratio is a good indicator of cellular oxidative stress and DNA damage (Asensi et al. 1999). Decreased GSH/GSSG ratio could be a result of the decreased oxidation of GSH and increased reduction of GSSG (Zhao et al. 2014). The GSH activity has been shown to decline with the adult age due to the decreased GSH synthesis rather than increased oxidation (Collatz and Sohal, 1986). GSH is the major intracellular non-protein defence against free radical (Collatz and Sohal, 1986; Krishnan et al. 2009), thus decreased GSH/GSSG ratio could mean decreased defence against free radicals. 

Supplementary table S1. Diapause duration (2‑year‑diapause and 1‑year‑diapause) effects on the PC scores for oxidative status biomarkers in females and males. Statistically significant differences (i.e. p < 0.05) are indicated in bold. (n- sample size).
	
	2‑year‑diapause
	1‑year‑dipause
	Diapause duration
	

	
	n
	Mean
(± s.e.)
	n
	Mean 
(± s.e.)
	ta
	df
	pa

	Females
	PC1 (CAT↑, SOD↑, tGSH↑)
	10
	0.044 
(± 0.481)
	6
	0.137
(± 0.303)
	-0.14
	14
	0.891

	
	PC2 (GR↓, GPx↓) 

	10
	0.092
(± 0.348)
	6
	0.082
(± 0.329)
	0.019
	14
	0.985

	
	PC3 (GSH/GSSG↓, GST↑) 

	10
	-0.471
(± 0.317)
	6
	0.863
(± 0.520)
	-2.334
	14
	0.035

	Males
	PC1 (CAT↑, SOD↑, tGSH↑)

	7
	0.011
(± 0.332)
	10
	-0.134
(± 0.197)
	0.399
	15
	0.696

	
	PC2 (GR↓, GPx↓) 

	7
	-0.209
(± 0.307)
	10
	0.005
(± 0.386)
	-0.403
	15
	0.693

	
	PC3 (GSH/GSSG↓, GST↑) 

	7
	-0.374
(± 0.289)
	10
	0.215
(± 0.189)
	-1.788
	15
	0.094


aIndependent samples t-test, equal variances assumed based on Levene´s test
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