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	Supplementary Figure 1. AgeAcceleration values calculated from four different epigenetic clocks. (a) Estimation plots of AgeAccelGrim, (b) Horvath-IEAA, and (c) Hannum-EEAA. Below each blot, paired mean differences show average paired mean difference (dot), 95% CI (black vertical line) and distribution in placebo and NR groups.




	     Supplementary Table 1. Adverse Events

	Adverse Event
	Placebo (n=10)
	NR (n=10)

	
	Number of AEs
n
	Participants experiencing AEs
n (%)
	Number of AEs
n
	Participants experiencing AEs
n (%)

	Blood and Lymphatic System Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Cardiac Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Congenital, Familial, and Genetic Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Ear and Labyrinth Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Endocrine Disorders
	1
	1 (10%)
	0
	0 (0.0%)

	Eye Disorders
	0
	0 (0.0%)
	1
	1 (10%)

	Gastrointestinal Disorders
	3
	2 (20%)
	8
	2 (20%)

	General Disorders
	1
	1 (10%)
	1
	1 (10%)

	Hepatobiliary Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Immune System Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Infections and Infestations
	0
	0 (0.0%)
	0
	0 (0.0%)

	Injury, Poisoning and Procedural Complications
	0
	0 (0.0%)
	0
	0 (0.0%)

	Investigations
	0
	0 (0.0%)
	0
	0 (0.0%)

	Metabolism and Nutrition Disorders
	0
	0 (0.0%)
	1
	1 (10%)

	Musculoskeletal and Connective Tissue Disorders
	4
	4 (40%)
	4
	3 (30%)

	Neoplasms Benign, Malignant, and Unspecified (Including cysts and polyps)
	0
	0 (0.0%)
	0
	0 (0.0%)

	Nervous System Disorders
	3
	3 (30%)
	0
	0 (0.0%)

	Pregnancy, Puerperium and Perinatal Conditions
	0
	0 (0.0%)
	0
	0 (0.0%)

	Product Issues
	0
	0 (0.0%)
	0
	0 (0.0%)

	Psychiatric Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Renal and Urinary Disorders
	0
	0 (0.0%)
	1
	1 (10%)

	Reproductive System and Breast Disorder
	1
	1 (10%)
	0
	0 (0.0%)

	Respiratory, Thoracic and Mediastinal Disorders
	8
	4 (40%)
	2
	1 (10%)

	Skin and Subcutaneous Tissue Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Social Circumstances
	0
	0 (0.0%)
	0
	0 (0.0%)

	Surgical and Medical Procedures
	0
	0 (0.0%)
	0
	0 (0.0%)

	Vascular Disorders
	0
	0 (0.0%)
	0
	0 (0.0%)

	Overall Adverse Events
	21
	7 (70%)
	18
	7 (70%)



	Supplementary Table 2. Complete blood count with differential collected before (Pre) and after (Post) 10 weeks of oral placebo vs NR supplementation. 

	Measure
	Placebo
	NR
	Group Difference

	
	Pre
	Post
	Pre
	Post
	Difference (95% CI)
	p-value

	HCT (%)
	40.66 ± 2.35
	39.99 ± 4.03
	40.89 ± 4.85
	40.47 ± 4.55
	0.25 [-1.91, 2.41]
	0.811

	HBG
	13.61 ± 0.87
	13.29 ± 1.22
	13.7 ± 1.79
	13.51 ± 1.64
	0.13 [-0.52, 0.78]
	0.676

	WBC (103 μL-1)
	6.26 ± 1.17
	5.69 ± 1.31
	5.48 ± 1.36
	5.29 ± 0.62
	0.38 [-0.46, 1.22]
	0.352

	RBC (106 μL-1)
	4.31 ± 0.31
	4.21 ± 0.45
	4.46 ± 0.44
	4.41 ± 0.44
	0.05 [-0.16, 0.26]
	0.650

	RDW (%)
	13.86 ± 0.79
	13.75 ± 0.46
	26.46 ± 38.84
	14.28 ± 0.77
	-12.07 [-40.01, 15.87]
	0.354

	MCV (fL)
	94.43 ± 2.19
	95.06 ± 2.53
	91.6 ± 3.59
	91.81 ± 4.22
	-0.42 [-2.03, 1.19]
	0.588

	MCH (pg)
	31.63 ± 0.94
	31.65 ± 1.08
	30.68 ± 1.81
	30.64 ± 1.97
	-0.06 [-0.9, 0.78]
	0.882

	MCHC (g dL-1)
	33.5 ± 0.8
	33.31 ± 0.83
	33.47 ± 0.82
	33.36 ± 0.98
	0.08 [-1.01, 1.17]
	0.878

	MPV (fL)
	8.88 ± 1.01
	8.78 ± 0.87
	8.69 ± 0.78
	8.2 ± 0.8
	-0.39 [-0.81, 0.03]
	0.066

	Platelet (103 μL-1)
	224.4 ± 64.93
	230.5 ± 61.97
	247.1 ± 64.05
	238.3 ± 54.11
	-14.9 [-41.06, 11.26]
	0.247

	HCT, hematocrit; HGB, hemoglobin; WBC, white blood count; RBC, red blood count; RDW, red cell distribution width; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MPV, mean platelet volume. Data are means ± SD. N=10 Placebo, N=10 NR.  *P < 0.05 vs. placebo.





	Supplementary Table 3. Comprehensive metabolic panel collected before (Pre) and after (Post) 10 weeks of oral placebo vs NR supplementation. 

	Measure
	Placebo
	NR
	Group Difference

	
	Pre
	Post
	Pre
	Post
	Difference (95% CI)
	p-value

	Total Protein (g dL-1)
	7.27 ± 0.47
	7.09 ± 0.48
	7.13 ± 0.46
	6.95 ± 0.31
	0 [-0.24, 0.24]
	1.000

	Albumin
	4.26 ± 0.23
	4.21 ± 0.25
	4.07 ± 0.22
	4.01 ± 0.1
	-0.01 [-0.19, 0.17]
	0.908

	AST (SGOT) (IU L-1)
	19.7 ± 3.97
	21.6 ± 6.55
	15.5 ± 5.17
	18.3 ± 3.37
	0.9 [-5.1, 6.9]
	0.756

	Alkaline Phosphatase (IU L-1)
	56.4 ± 13.89
	56 ± 15.25
	72 ± 18.8
	69.4 ± 21.95
	-2.2 [-8.38, 3.98]
	0.462

	Total Bilirubin (mg dL-1)
	0.6 ± 0.23
	0.51 ± 0.2
	0.6 ± 0.25
	0.64 ± 0.23
	0.13 [0.01, 0.25]
	0.035

	ALT (SGPT) (IU L-1)
	17.8 ± 4.44
	19.6 ± 8.18
	14.8 ± 7.8
	17 ± 8.31
	0.4 [-4.94, 5.74]
	0.876

	Creatine (mg dL-1)
	0.8 ± 0.16
	0.79 ± 0.17
	0.9 ± 0.29
	0.88 ± 0.27
	-0.01 [-0.1, 0.08]
	0.871

	BUN (mg dL-1)
	18.1 ± 4.41
	19.9 ± 6.17
	18.08 ± 4.46
	17.9 ± 5.04
	-1.98 [-5.86, 1.9]
	0.289

	Anion Gap (mEq L-1)
	7.8 ± 1.87
	7.2 ± 1.55
	7.5 ± 2.59
	6.1 ± 1.79
	-0.8 [-2.75, 1.15]
	0.399

	Calcium (mg dL-1)
	9.51 ± 0.5
	9.38 ± 0.56
	9.42 ± 0.39
	9.38 ± 0.46
	0.09 [-0.24, 0.42]
	0.573

	Glucose (mg dL-1)
	107.2 ± 11.74
	107.3 ± 10.34
	104.3 ± 20.21
	110 ± 19.17
	5.6 [-2.36, 13.56]
	0.156

	Sodium (mEq L-1)
	140.4 ± 1.58
	140.6 ± 2.41
	138 ± 2.11
	138.2 ± 1.75
	0 [-2.29, 2.29]
	1.000

	Potassium (mEq L-1)
	4 ± 0.24
	3.92 ± 0.21
	4.16 ± 0.48
	4.2 ± 0.53
	0.12 [-0.14, 0.38]
	0.352

	Chloride (mEq L-1)
	105.1 ± 2.42
	106.8 ± 3.91
	102.8 ± 1.69
	104.2 ± 2.62
	-0.3 [-2.89, 2.29]
	0.810

	CO2 (mEq L-1)
	27.5 ± 1.72
	26.6 ± 2.55
	27.7 ± 2.5
	27.9 ± 2.28
	1.1 [-1.4, 3.6]
	0.367

	Osmolality (mosmol kg-1)
	282.6 ± 2.52
	283.57 ± 4.39
	276.87 ± 5.14
	277.4 ± 4.83
	-0.44 [-5.43, 4.55]
	0.854

	AST, aspartate aminotransferase; SGOT, serum-oxaloacetic transaminase; ALT, alanine aminotransferase; SGPT, serum glutamic-pyruvic transaminase; BUN, blood urea nitrogen; CO2, carbon dioxide. Data are means ± SD. N=10 Placebo, N=10 NR.





	Supplementary Table 4. Total lipid panel collected before (Pre) and after (Post) 10 weeks of oral placebo vs NR supplementation. 

	Measure
	Placebo
	NR
	Group Difference
	Reference Range

	
	Pre
	Post
	Pre
	Post
	Difference (95% CI)
	p-value
	

	Total Cholesterol (mg dL-1)
	169.3 ± 26.9
	172.6 ± 30.23
	158.6 ± 37.83
	151.8 ± 30.65
	-10.1 [-26.6, 6.4]
	0.214
	140 – 220

	Triglycerides (mg dL-1)
	125.6 ± 44.22
	108.4 ± 67.49
	125.2 ± 68.88
	122.2 ± 73.99
	14.2 [-30.2, 58.6]
	0.497
	35 – 135

	HDL (mg dL-1)
	52.5 ± 16.97
	120 ± 219.37
	54.5 ± 16.01
	54.8 ± 19.66
	-2.06 [-6.85, 2.74]
	0.364
	40 – 85

	LDL (mg dL-1)
	91.8 ± 25.1
	97.1 ± 24.88
	78.9 ± 33.05
	72.5 ± 29.38
	-67.2 [-226.23, 91.83]
	0.101
	80 – 100

	VLDL (mg dL-1)
	25 ± 8.86
	25.5 ± 9.11
	22.44 ± 11.35
	20.89 ± 9.84
	-11.7 [-25.92, 2.52]
	0.374
	8 – 25

	HDL, high-density lipoprotein; LDL, low-density lipoprotein; VLDL, very low-density lipoprotein. Data are means ± SD. N=10 Placebo, N=10 NR.





	Supplementary Table 5. Intervention Effects on  Gray Matter as Measured by MRI


	Brain Region
	Placebo
	NR
	Group Difference

	
	Pre
	Post
	p-value
	Pre
	Post
	p-value
	p-value

	l. Hippocampus
	0.5668 ± 0.06
	0.542 ± 0.06
	0.935
	0.5465 ± 0.07
	0.5493 ± 0.07
	0.768
	0.806

	r. Hippocampus
	0.5786 ± 0.08
	0.5582 ± 0.08
	0.984
	0.5677 ± 0.07
	0.5666 ± 0.07
	0.902
	0.939

	Both Hippocampus
	0.5722 ± 0.07
	0.5494 ± 0.07
	0.949
	0.5562 ± 0.06
	0.5573 ± 0.06
	0.898
	0.895

	r. Thalamus
	0.2055 ± 0.04
	0.2 ± 0.04
	0.459
	0.1977 ± 0.03
	0.1981 ± 0.03
	0.933
	0.587

	l. Thalamus
	0.2034 ± 0.04
	0.2014 ± 0.04
	0.74
	0.1937 ± 0.02
	0.1913 ± 0.02
	0.459
	0.477

	Whole Thalamus
	0.1996 ± 0.04
	0.1962 ± 0.04
	0.884
	0.1913 ± 0.02
	0.1904 ± 0.02
	0.798
	0.939

	Whole Cortex
	0.368 ± 0.02
	0.3597 ± 0.02
	0.124
	0.3533 ± 0.01
	0.3533 ± 0.01
	0.99
	0.182

	Whole cerebellum
	0.4806 ± 0.05
	0.4676 ± 0.05
	0.395
	0.4805 ± 0.04
	0.481 ± 0.04
	0.9
	0.453


l: left; r: right. Data are means ± SD. N=10 Placebo, N=10 NR.




	Supplementary Table 6. Intervention Effects on Physical Performance

	Physical Measure
	Placebo
	NR
	Group Difference

	
	Pre
	Post
	p-value
	Pre
	Post
	p-value
	p-value

	4m Gait Speed (time, sec)
	4.05 ± 0.63
	3.67 ± 0.63
	0.127
	4.57 ± 1.1
	4.83 ± 0.88
	0.204
	0.044

	Balance Score (1-4)
	3.11 ± 1.05
	3.33 ± 0.87
	0.622
	3.9 ± 0.32
	3.6 ± 0.7
	0.279
	0.321

	Five Times Sit-to-Stand (sec)
	17.54 ± 4.57
	13.35 ± 2.66
	0.008
	14.47 ± 4.67
	14.21 ± 2.97
	0.846
	0.03

	Grip Strength (kg)
	23.25 ± 10.6
	20.27 ± 11.92
	0.224
	23.14 ± 8.9
	25.63 ± 8.26
	0.307
	0.108

	SPPB Total Score
	8.67 ± 2.12
	10.11 ± 1.62
	0.044
	
10.4 ± 1.51	
	
9.5 ± 2.12
	0.134
	0.011


SPPB: short physical performance battery; sec: second. Data are means ± SD. N=10 Placebo, N=10 NR.

	Supplementary Table 7. Intervention Effects on Vitals and Physiological Measures

	Physical Measure
	Placebo
	NR
	Group Difference

	
	Pre
	Post
	p-value
	Pre
	Post
	p-value
	p-value

	Temperature
	98.16 ± 0.49
	97.94 ± 0.58
	0.191
	97.97 ± 0.67
	97.85 ± 0.46
	0.485
	0.686

	Weight
	152.18 ± 29.52
	156.02 ± 30.55
	0.171
	168.55 ± 26.58
	167.83 ± 26.11
	0.589
	0.155

	Systolic Blood Pressure
	136.29 ± 14.99
	135.15 ± 13.94
	0.950
	132.29 ± 16.49
	126.29 ± 16.92
	0.214
	0.402

	Heart Rate
	66.43 ± 9.94
	66.31 ± 6.13
	0.811
	69.43 ± 12.71
	67.21 ± 7.96
	0.538
	0.714

	Respiratory Rate
	16.14 ± 0.53
	16.15 ± 0.55
	1.000
	16.29 ± 0.73
	16.43 ± 0.85
	0.583
	0.678

	Body Mass Index
	26.72 ± 3.6
	27.27 ± 3.73
	0.205
	28.6 ± 4.76
	28.54 ± 4.97
	0.771
	0.229

	Left Ear
	36.61 ± 9.01
	35.36 ± 9.62
	0.334
	30.36 ± 9.76
	29.82 ± 4.81
	0.868
	0.835

	Right Ear
	37.34 ± 8.33
	38.12 ± 8.1
	0.706
	33.54 ± 8.31
	29.79 ± 5.67
	0.126
	0.139


Left Ear and Right Ear refer to hearing testing. Data are means ± SD. N=10 Placebo, N=10 NR.
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