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[bookmark: _Hlk210074452][bookmark: _Hlk210895520][bookmark: _Hlk210893449][bookmark: _Hlk210893487]Supplementary Table 1. Correlations between feed efficiency (G:F ratio) and telomere length (TL), hair cortisol and testosterone concentrations, of isolated calves at 89 days of age, based on Standard Least Squares analysis. 
	Trait
	R2
	P-value

	Calf TL at calving
	No correlation
	0.83

	Calf TL at 2 months
	No correlation
	0.24

	Calf cortisol at calving
	-0.15
	0.04

	Calf cortisol at 2 months
	-0.11
	0.08

	Calf testosterone at calving
	No correlation
	0.38

	Calf testosterone at 2 months
	No correlation
	0.70

	Dam TL at parturition
	No correlation
	0.20


Gain-to-feed was calculated as the ratio between body weight gain and the total feed intake (kg) from the beginning to the end of the trial. Telomere length was determined by qPCR using the S/T analysis. Hair cortisol and testosterone concentrations were expressed as ng/mg.


Supplementary Table 2. Stepwise multivariate regression analysis of correlations between feed efficiency (G:F ratio) at 89 days, and housing system (individual vs. group), calves' and dams' telomere length (TL) at calving, and hair cortisol and testosterone concentrations measured at calving and at 2 months of age.
	
	Trait
	P-value

	
	Housing system*
	0.0035

	Calf
	
	

	
	Testosterone, calving
	0.093

	
	Testosterone, 2 months
	0.312

	
	TL, calving
	0.337

	
	Cortisol, calving
	0.514

	
	TL, 2 months
	0.601

	
	Cortisol, 2 months
	0.861

	Dam
	
	

	
	TL, calving
	0.049


*Individual vs. group housing

Supplementary Table 3. Stepwise multivariate regression analysis - factors affecting variation in the calf-dam TL difference at parturition (P<0.000001)
	Factor
	LogWorthϯ
	P‑value

	Dam's TL, calving
	13.189
	0.000001

	Dystocia*
	1.590
	0.026

	Dam's age at parturition 
	1.290
	0.05

	Metritis
	0.977
	0.105

	Herd of origin
	0.791
	0.162


* Estimated Breeding Value (EBV); calving difficulty; ϯ-log₁₀(P-value)
 










Supplementary Table 4. Stepwise multivariate regression analysis - factors affecting variation in the calf TL at parturition (P<0.000001)
	Factor
	LogWorthϯ
	P‑value

	Dam's TL, calving
	5.602
	0.000001

	Dystocia*
	1.766
	0.017

	Dam's age at parturition 
	1.488
	0.032

	Herd survival*
	0.835
	0.146

	Metritis
	0.824
	0.149

	Body condition score
	0.453
	0.352

	Lactation persistency* 
	0.251
	0.562

	Ketosis
	0.151
	0.705

	Corrected milk yield (Kg)
	0.134
	0.734

	Herd of origin, SCC*, calving season (Dam's mother, dam's grandmother)
	0.001
	0.998


* Estimated Breeding Value (EBV); calving difficulty; ϯ-log₁₀(P-value)

Supplementary Table 5. Stepwise multivariate regression analysis - factors affecting dam TL at parturition
	Factor
	LogWorthϯ
	P‑value

	EBV (dystocia)*
	1.055
	0.088

	Metritis
	0.877
	0.132

	Calf mortality
	0.871
	0.134

	Season at calving: Dam (F2) 
	0.857
	0.139

	Ketosis
	0.839
	0.144

	Body condition score
	0.589
	0.257

	Parity**
	0.437
	0.365

	Age at parturition: Dam (F2)
	0.664
	0.217

	Herd of origin
	0.266
	0.541

	Herd survival
	0.244
	0.570

	Season at calving: Dam's mother (F1) 
	0.211
	0.615


* Estimated Breeding Value (EBV); calving difficulty; ϯ-log₁₀(P-value); 
** Based on calving history.
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Supplementary Figure 1. Linear regression between dams' calving age and the difference in telomere length (TL) between calf and corresponding dam at parturition. A temperature-based model was used to estimate gestational heat-stress exposure, following the approach described Weller et al. (2021) [44]. A multivariate regression model was fitted with the dam–calf TL difference (ΔTL = TL_calf − TL_dam) as the dependent variable. Independent variables included: dam age at calving; dam estimated breeding value (EBV) for survivability, used as a proxy for longevity; occurrence of summer during the second trimester of the dam's gestation (categorical), representing direct gestational heat-stress exposure; occurrence of summer during the second trimester of the maternal grandmother's gestation (categorical), representing ancestral heat-stress exposure; and postpartum uterine inflammation in the dam (categorical), representing potential inflammatory stress. Heat-stress exposure during the maternal grandmother's gestation was included as a candidate transgenerational factor, since the calves (F3 offspring) were not directly exposed to the environmental conditions experienced by the maternal grandmother during her gestation. Accordingly, associations involving this ancestral exposure variable were interpreted as consistent with, rather than definitive proof of, a transgenerational effect.
Supplementary Table 6. Primers of telomeres and the reference gene.
	Primer
	Sequence

	Tel1b 
	5'- CGGTTTGTTTGGGTTTGGGTTTGGGTTTGGGTTTGGGTT-'3

	Tel2b
	5'- GGCTTGCCTTACCCTTACCCTTACCCTTACCCTTACCCT-'3

	B2M F1 short
	5'-ACTTGGTTGTGCCTGGTTTT-'3

	B2M R1 short
	5'- CTGGATCCCACTGACATTGA-'3
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