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DNA extraction
A 100µL aliquot of buffy coat was first treated for removal of intact red blood cells (RBCs) with 300µL RBC lysis buffer (eBioscience™). The resulting solution was incubated at room temperature for five minutes before being centrifuged at 14,000 x g for 30 seconds to pellet the white blood cells (WBCs). Supernatant containing lysed RBCs was removed and the pelleted WBCs were resuspended in 90µL PBS solution. The solution of WBCs was treated with 30µL of proteinase K (Qiagen™) and 4µL of RNase A (Qiagen™) to remove protein and RNA contamination for later genomic DNA evaluation and incubated at 56°C for 45 minutes. DNA extraction was then carried out using the Qiagen™ DNeasy Blood & Tissue Kit as per manufacturer instructions. 
[bookmark: _6z3ifuf25v4d]Telomere length measurements
Telomere length (TL) of peripheral blood mononuclear cells (PBMCs) is considered representative of TL in other somatic tissues (Daniali et al., 2013). Telomere and single copy gene primers for this work were designed using UCSC In-Silico PCR, Primer3 and Primer-BLAST, then validated prior to assay to have an efficiency within 90-110%. Two single copy genes were trialled to determine the most efficient primer for use in this study (see Supplementary Table 1).
PCR assays were prepared with 250nM in equivalent amounts of forward and reverse primer per well, for both telomere and eHBB primers and run immediately. All samples were run in triplicate, and every plate included a two-fold serially diluted inter-plate calibrator set (25ng, 12.5ng, 6.25ng), and negative control. Thermal profile for the telomere and eHBB assays were the same, with 10min at 95°C, then 40 cycles of 15s at 95°C followed by 1min at 60°C. Dissociation was assessed for a single peak through melt curve (60-95°C) analysis performed as a part of the primer validation standard curves. Data was input to the qBase+ software, which provided inter-plate correction and utilised a mean cycle threshold (Ct) for each sample triplicate, excluding outliers of >0.5 cycles. All samples fell within the standard curves established for the telomere and eHBB assays; hence, none were excluded for this reason. 



Supplementary Table 1. Primer pair details from design and validation PCR runs prior to undertaking assay work. Base order reported in 5’-3’ sequence order.
	Primer
	Forward Primer
	Reverse Primer
	Amplicon Size (bp)
	Efficiency (%)

	Telomere
	GGTTTGTTTGGGTTTGGGTTTGGGTTTGGGTTTGGGTT
	GGCTTGCCTTACCCTTACCCTTACCCTTACCCTTACCCT
	78
	82.79

	Equine Haemoglobin Subunit  (eHBB)
	GGTTCTTTGACTCCTTTGGGG
	GCTTGTCACAGTGCAGCTC
	168
	96.3

	Brain-derived neurotrophic factor (BDNF)
	CGTTGGCTGACACTTTCGAA
	CATGTTTGCAGCATCCAGGT
	194
	93.46



Supplementary Table 2. Full descriptive data for study cohort with covariates. 
	Foal ID
	Mare ID
	Mare Age (years)
	Maternal Care Style (high/low)
	Stallion Age (years)
	Foal Sex (M/F)
	Foal Birthweight (kg)

	2
	1
	4
	Low
	11
	F
	44

	4
	3
	13
	Low
	17
	F
	62

	6
	5
	5
	High
	17
	M
	47

	10
	9
	11
	High
	17
	M
	61

	12
	11
	6
	Low
	9
	M
	55

	14
	13
	7
	High
	17
	F
	62

	18
	17
	8
	High
	11
	F
	51

	22
	21
	9
	Low
	11
	F
	52

	24
	23
	8
	High
	11
	M
	57

	26
	25
	9
	High
	11
	M
	57

	28
	27
	6
	Low
	17
	M
	56

	30
	29
	6
	High
	7
	M
	53

	32
	31
	10
	Low
	11
	F
	59

	34
	33
	11
	Low
	6
	M
	47

	38
	37
	5
	Low
	17
	M
	51

	40
	39
	15
	High
	17
	F
	47

	42
	41
	10
	High
	12
	F
	51

	44
	43
	7
	High
	15
	M
	54

	46
	45
	16
	High
	12
	F
	53

	48
	47
	8
	High
	17
	F
	49

	50
	49
	17
	Low
	17
	M
	49

	52
	51
	16
	High
	17
	F
	56

	54
	53
	9
	Low
	16
	F
	58

	56
	55
	10
	High
	17
	F
	56

	58
	57
	5
	High
	6
	F
	45

	60
	59
	5
	High
	17
	M
	46

	62
	61
	5
	High
	11
	F
	50

	64
	63
	5
	High
	11
	F
	52

	66
	65
	11
	Low
	17
	M
	62

	68
	67
	12
	High
	11
	M
	57

	70
	69
	12
	High
	15
	M
	53

	72
	71
	10
	High
	11
	M
	56

	74
	73
	13
	Low
	16
	F
	64

	76
	75
	13
	Low
	11
	F
	52



Supplementary Table 3. List of variables used in linear mixed models (LMM) as additional fixed effects, to test for sources of variation in relative telomere length (RTL) with foal or mare RTL as the response variable and timepoint as a fixed effect. 
	Variable
	Data type
	Model role 
	Included in foal RTL model 
	Included in mare RTL model
	Rationale

	Timepoint (Birth, 3, 6, 9, and 12 months)
	Categorical
	Fixed effect
	

	

	Primary variable of interest to evaluate longitudinal changes in foal RTL over the developmental period 

	Offspring sex (female/male)
	Categorical 
	Fixed effect
	

	

	Test for sex-specific differences in RTL

	Birth weight (kg)
	Continuous 
	Fixed effect
	

	
	Indicator of early developmental and intrauterine conditions that nay influence RTL

	Mare age at time of breeding (yrs)
	Continuous 
	Fixed effect
	

	

	Included to evaluate potential maternal age effects on foal RTL and age on mare RTL

	Sire age at time of breeding (yrs)
	Continuous 
	Fixed effect
	

	
	Included to evaluate potential paternal age effects on foal RTL

	Maternal care style (high/low)
	Categorical
	Fixed effect
	

	

	Validated behavioural phenotype reflecting early-life stress exposure and caregiving environment to assess the impact of early-life stress exposure on RTL

	Timepoint x MCS interaction
	Interaction term
	Fixed effect
	

	
	Tested to assess whether foal telomere dynamics differed by maternal care style

	Individual identity (foal or mare)
	Random factor
	Random effect
	

	

	Accounts for repeated longitudinal sampling of the same individual 




Supplementary Table 4. Results of Tukey multiple-comparisons post-hoc tests for the fixed effect of sampling timepoint on foal relative telomere length (RTL), based on the linear mixed-effects model reported in Table 2. Estimates represent pairwise differences in model-predicted means between timepoints. P-values are adjusted for multiple comparisons using Tukey’s method (single-step adjustment).

	Comparison 
	Estimate
	SE
	95% CI
	z
	Adjusted p-value

	Birth − 3 months 
	-0.395 
	0.143 
	-0.785, -0.005
	-2.76 
	0.040

	Birth − 6 months 
	-0.309 
	0.143 
	-0.699, 0.081
	-2.163 
	0.192

	Birth − 9 months 
	-0.202 
	0.144 
	-0.596, 0.193
	-1.395
	0.622

	Birth − 12 months 
	-0.530 
	0.146 
	-0.929, -0.131
	-3.620
	0.003

	3 months − 12 months 
	-0.135 
	0.148 
	-0.538, 0.268
	-0.916
	0.911

	6 months − 3 months 
	-0.085 
	0.144 
	-0.479, 0.308
	-0.592 
	0.967

	6 months − 12 months 
	-0.221 
	0.149
	-0.626, 0.185
	-1.486 
	0.564

	9 months − 3 months 
	-0.193 
	0.146 
	-0.591, 0.205
	-1.325 
	0.648

	9 months − 6 months 
	-0.108 
	0.146 
	-0.506. 0.290
	-0.738 
	0.949

	9 months − 12 months 
	-0.328 
	0.148 
	-0.731, 0.074
	-2.224 
	0.168




References

Daniali, L., A., B., E., S., J.D., K., C., L., M., K., K., D., M., G., & Aviv, A. (2013). Telomeres shorten at equivalent rates in somatic tissues of adults. Nature Communications, 19(4), 1597(e). https://doi.org/10.1038/ncomms2602 

