Supplementary material 1
Sensitivity analyses
When a sensitivity analysis performed on including or excluding the following participants did not change the outcome, the data are not reported: a) identified outlier(s); b) the participant whose biopsy samples were obtained ~ a month after Trial C; c) participants who self-reported not to have matched there overnight fast between trials (if > 14 ½ h (n = 3)); or d) for n = 3 participants whose adipose tissue protein quantification appeared abnormally low.
Aim 1: Relationship between the content of measured proteins in adipose tissue and skeletal muscle with peak fat oxidation 
For skeletal muscle FABPM and PFO (g·min-1) no significant correlation was apparent when the whole sample which had two potential outliers was analysed [n = 27; rs = 0.31, (-0.09 – 0.62)].
For Adipose tissue HSL and PFO (g·min-1) no significant correlation was apparent when a sensitivity analysis was performed with the participants who did not match their overnight fast time were removed [n = 29; rs = 0.35 (-0.03 – 0.64)].
For Adipose tissue ATGL and PFO (g·min-1) a significant positive correlation was apparent when a sensitivity analysis was performed with the participants who did not match their overnight fast time were removed [n = 25; rs = 0.52 (0.14 – 0.76)].
For Adipose tissue ATGL and PFO (mg·kg FFM-1·min-1) a significant positive correlation was apparent when a sensitivity analysis was performed with the participants whose adipose tissue protein quantification appeared abnormally low were removed [n = 25; rs = 0.42 (0.01 – 0.70)].
For Adipose tissue ATGL and PFO (mg·kg FFM-1·min-1) a significant positive correlation was apparent when a sensitivity analysis was performed with the participants who did not match their overnight fast time were removed [n = 25; rs = 0.56 (0.20 – 0.79)].







Supplementary tables
Supplementary table 1. Additional participant characteristics (whole sample n = 36) 
	
	Whole Sample
(n = 29)
	Range
	Male
(n = 17)
	Female
(n = 12)

	Plasma NEFA (mmolL-1)
	0.35a
	0.13 – 0.87
	0.26 (0.35)a
	0.42 (0.72)a

	Plasma triglyceride (mmolL-1) 
	0.63a
	0.39 – 1.51
	0.65 (1.12)a
	0.60 (0.32)a

	Plasma glucose (mmolL-1) 
	5.62 (0.50)
	4.57 – 6.83
	5.83 (0.42)
	5.21 (0.47)

	Plasma lactate (mmolL-1)
	0.64a
	0.43 – 1.41
	0.66 (0.96)a
	0.62 (0.60)a

	Plasma insulin (pmolL-1)
	20.8 (22.1)
	11.8 – 30.6
	22.2 (4.1)
	18.7 (4.7)

	Plasma oestradiol (mmolL-1) 
	83.9a
	18.4 – 808.1
	63.7 (111.1)a
	232.4 (789.7)a

	Plasma progesterone (nmolL-1) 
	0.52a
	0.22 – 3.63
	0.59 (3.26)a
	0.50 (0.83)a

	Energy Intake (kcalday-1)
	2219a
	1235 – 4852
	2713 (3234)a
	1788 (1262)a

	Carbohydrate (gday-1)
	231a
	37 – 527
	291 (351)a
	168 (243)a

	% Energy intake
	43a
	6 – 54
	43 (29)a
	42 (48)a

	Fat (gday-1)
	89a
	38 – 212
	108 (140)a
	67 (174)a

	% Energy intake
	35a
	26 – 76
	35 (20)a
	34 (51)a

	Protein (gday-1)
	94a
	43 – 221
	102 (142)a
	78 (72)a

	% Energy intake
	17a
	10 – 26
	17 (13)a
	17 (16)a

	Alcohol (gday-1)
	4a
	0 – 41
	6 (41)a
	0 (18)a

	% Energy intake
	1a
	0 – 12 
	2 (12)a
	0 (9)a

	Resting Metabolic Rate (kcalday-1)
	1723
	1182 – 2228
	1864 (168)
	1413 (132)


Data presented as mean (± SD) unless otherwise stated below. a = median (range), Mann-Whitney U test on medians; NEFA = non-esterified fatty acids; Energy intake, macronutrient intake and resting metabolic rate n = 36.
Supplementary table 2. Additional participant characteristics (adipose tissue matched sub-group n = 14)
	
	Male
(n = 6)
	Range
	Female
(n = 6)
	Range

	Plasma NEFA (mmolL-1)
	0.31 (0.14)
	0.14 – 0.48
	0.45 (0.12)
	0.24 – 0.61

	Plasma triglyceride (mmolL-1) 
	0.68a
	0.51 – 0.83
	0.54a
	0.49 – 0.66

	Plasma glucose (mmolL-1) 
	5.36a
	4.91 – 5.69
	5.65a
	5.31 – 6.10

	Plasma lactate (mmolL-1)
	0.69 (0.21)
	0.47 – 0.96
	0.56 (0.10)
	0.43 – 0.72

	Plasma insulin (pmolL-1)
	18.6a
	17.5 – 27.2
	19.3a
	12.6 – 23.8

	Plasma oestradiol (mmolL-1) 
	88.3
(34.7)*
	49.4 – 137.1
	217.9 (101.8)*
	98.0 – 349.8

	Plasma progesterone (nmolL-1) 
	0.61 (0.28)
	0.27 – 1.05
	0.59 (0.08)
	0.50 – 0.73

	Energy Intake (kcalday-1)
	2245a
	1618 – 3596
	1788a
	1438 – 2172

	Carbohydrates (gday-1)
	235a
	176 – 366
	191a
	149 – 280

	% Energy intake
	43 (5)
	38 – 52 
	44 (6)
	34 – 52

	Fat (gday-1)
	94a
	61 – 145
	64a
	41 – 69

	% Energy intake
	37 (6)
	29 – 44 
	32 (4)
	26 – 37

	Protein (gday-1)
	93a
	79 – 132
	89a
	43 – 115

	% Energy intake
	17 (3)
	14 – 20
	19 (5)
	11 – 25

	Alcohol (gday-1)
	3a
	0 – 36
	12a
	0 – 18

	% Energy intake
	1a
	0 – 7 
	5a
	0 – 9

	Resting Metabolic Rate (kcalday-1)
	1799a
	1614 – 1906
	1500a
	1298 – 1587


Data presented as mean (± SD) unless otherwise stated below. a = median, Mann-Whitney U test on medians; NEFA = non-esterified fatty acids; Energy intake, macronutrient intakes and resting metabolic rate n = 7 males and 7 females; * p < .05 male vs female.


Supplementary table 3. Additional participant characteristics (skeletal muscle matched sub-group n = 12)
	
	Male
(n = 5)
	Range
	Female
(n = 6)
	Range

	Plasma NEFA (mmolL-1)
	0.34 (0.13)
	0.14 – 0.48
	0.46 (0.10)
	0.31 – 0.61

	Plasma triglyceride (mmolL-1) 
	0.63 (0.11)
	0.51 – 0.77
	0.56 (0.07)
	0.49 – 0.66

	Plasma glucose (mmolL-1) 
	5.60 (0.33)
	5.31 – 6.10
	5.20 (0.42)
	4.57 – 5.70

	Plasma lactate (mmolL-1)
	0.72 (0.22)
	0.47 – 0.96
	0.55 (0.11)
	0.43 – 0.72

	Plasma insulin (pmolL-1)
	21.3 (4.3)
	17.5 – 27.2
	19.6 (4.6)
	12.6 – 23.8

	Plasma oestradiol (mmolL-1) 
	83.9a
	49.0 – 114.0
	232.4a
	98.0 – 808.1

	Plasma progesterone (nmolL-1) 
	0.48a
	0.27 – 0.74
	0.59a
	0.50 – 3.63

	Energy Intake (kcalday-1)
	2107a
	1618 – 2984
	1762a
	1438 – 2172

	Carbohydrate (gday-1)
	224a
	176 – 329
	180a
	149 – 280

	% Energy intake
	44 (5)
	38 – 52 
	44 (7)
	34 – 53

	Fat (gday-1)
	83a
	61 – 137
	66a
	41 – 67

	% Energy intake
	37 (7)
	29 – 44 
	31 (3)
	26 – 35

	Protein (gday-1)
	92a
	79 – 102
	92a
	45 – 115

	% Energy intake
	17 (3)
	14 – 20 
	20 (6)
	10 – 25

	Alcohol (gday-1)
	2a
	0 – 6
	6a
	0 – 18

	% Energy intake
	1a
	0 – 2 
	3a
	0 – 9 

	Resting Metabolic Rate (kcalday-1)
	1783a
	1614 - 1906
	1513a
	1183 - 1587


Data presented as mean (± SD) unless otherwise stated below. ^ = median, Mann-Whitney U test on medians; NEFA = non-esterified fatty acids; Energy intake, macronutrient intakes and resting metabolic rate n = 6 males.
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Supplementary figure 1. Representative immunoblots of the western blots used to quantify bands of interest for the proteins assessed in adipose tissue (A) and skeletal muscle (B). F = females; M = males. Boxed area indicates lanes chosen for the representative images in figure 3 and 4.
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Supplementary figure 2. Ponceau S stain of the nitrocellulose membrane after the electrotransfer for adipose tissue (A) and skeletal muscle (B) samples.
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