Supplemental Table S1: Age and sex determinants of patients who received testosterone

replacement therapy (TRT) and their matched controls. Cohort 1, Vitalant Pittsburgh. Cohort 2,
Vitalant Denver. p-values were obtained by unpaired t-test.

Cohort 1 Cohort 2
TRT Control | p value TRT Control | p value
Age (meantSD) 44+3.7 44+1.5 0.896 5349.8 57+13.1 0.718
RBC count (M/pL) in
RBC unit (meantSD) | 6.910.3 6.240.3 0.07 7.6+0.7 7.0£02 0.218
Hemoglobin (g/dL) in
RBC unit (mean+SD) 17.7£1.9 | 15.6%+1.7 0.166 16.5+2.1 | 15.742.5 0.666
Males (n) 5 3 2 2
Females (n) 0 0 1 1
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mino acids

mino acids

mino acids

mino acids

mino acids

tryptophan
Ltyrosine.

mino acids

2226407

4.86E+06

7.56E+07

171E+07

9.61E+07

9.07E+06

Techmixl | Techmix2 [ Techmix3
N. compound CmpdiD Pathway p.lrenll medRt polarity | M1+ M8+ M9+ + + + Blank0+ | Blanki+ | Blank2+ | Blank3+
Male Female | Female
Lalanine €00041 mino acids 50.0555 069 25026620.00 1746407 | L6AE+07 1.89E+07 | 1.99E+07 | 1.83E+07 | 1.B6EOS | 0.00E#00 | 2.50E+05 | 2.72E+05
00062 mino acids 175.1188 0.62 6151808.00 5.62E406 | 6.59E+06 6.75E+06 | 5.16E+06 | 6.26E+06 8.836+04 1.04E+05
€00152 \mino acids 133.0608 0.70 893388.70 5.24E405 | 5.79E+05 6.05E+05 | 6.07E+05 1426404
00049 \mino acids 134.0446 0.70 416545400 5 | 6.62E+05 114E+06 | 1.10E+06 6.39E+03
00025 imino acids 148.0603 067 33836220.00 0E+07 3246407 | 2.88E+07 1.89E+05
1.49E+07 156E+07 | 152E+07

Lvaline

621148100.00

6.126408

22708 | 3576008

2376008 | 200E08

2.96E+08

2. 955‘07

2.99E+08

2.14E+08

2856408

3246408

2.49E+08

2.69E+08

1.04E+07

1.62E+07

2.00E+08

1.09E+07

1836407
1836407

2.54E+08

5.54E+06

3556408

9.03E+06.

1306407

3556408

3.20£+08 | 1.78E+07 | 2.51E+06 | 2.89E+06 | 2.56E+06

1.23£+07 | 5.17E+03 | 2.776+03 | 4.53E+03 | 6.23E+03

2.82E+06

1.71E+07

1.74E407

1.82E+07 | 8.13E+02 | LAAE+03 | 6.04E+03 | 8.55E403

2.82E+06

1.71E+07

184E+07

1.46E+06

5.00£+04

6.17E+06

2926407

1.69E+06

2.64E+08

1.61E+08

7.56E+02
3736405
1636405
4346402

6.04E+03
0.00E+00
1.38£+05
2.55E+03

2.65E+06

9.72E+06

2.976+07

6.08E+07

G27E07

2.726+07

2276407

2.90E+07

3536406

3126406

1236408

8.27E+07

8.76E+07

157640

171Ex
5.28E+

1716405 |
3.46E+0

8.10E+07

9.55E+

2.62E+

1.14E+0

5.48E+05

1
2.96E+05
1826406

7.88E+04
145406

4376404

Glycolysis. 1262196000 | 9.61E+06 | L54E+07 | 127E+07 1226407 1116407 | 1. 1276407 | 1.226+07 | 150E+07
Glycolysis, 2383673000 | 2.39E+07 | 1616+07 | 191Ev07 1636407 L86E+07 2.206:07
Glycolysis/ Glycogenolysis 1616407 | 191E+07 L86E+07
col X : 3806407 | 2.91E407 2526407
[oeraidenyde 3phosphate/Giycerone phospl ___ C00118 col 171005 | 084 - 2011507.00 2376406 | 1976406 | 2.10406 6 | L70E:06
1.3 Bisphosphoglycerate C00236 o 2649519 | 056 = 164236100.00 2.20/08 | 2.34E+08 | 2.00E408
2/3 PhosphoD-glycerate C00631 o 184.9848 | 056 = 63134670.00 7.08E:07 | 6.98E+07 | 6.63E407
8 Phosphoanolpyruvats C00074 col 1669742 | 057 = 23068090.00 2926407 | 3.04E07 | 2.626407
&) Ryruvate C00022 col 87.0073 | 066 = 2349507.00 186E/06 | 2.84E406 | L8IEF06
50 Lactate C01432 col 89,0229 | 065 = 8925822000 5.00E+07 | 8.35E+07
o1 Mattoss C00208 Other sugars 3411132 | 17 B 178276.90 L76E+ T69E+
o3 ‘Mannitol C00392 Other sugars 1810704 X B 1207344.00 5376w 5406405 |
o5 D-Ribose C00121 Other sugars 149.0447 X B 1521487.00 6936405 | 7326w
96 D-Rhamnose C01684 Other sugars 163.0604 X - 1935448.00 6| 6|
99 C00158 TCA cycle’ 1910188 X = 25134520, 1286407
100 2Owglutarate C00026 TCA cycle 1450133 | 059 = 397040.70 366706
101 20xogitaramate C009: TCA cycle 1430291 | 064 = 12727150 1796405
102 Succinate Co0 TCA cycle 1170179 | 060 = 1247415.00
103 Fumarate C0012 TCA cycle 115003 | 058 = 4730698.00 516106
104 Malate Co01 TCA cycle 1330531 058 = 44324660.00 3516007
[ 06| ZHydrowgiutarate/Criramalate C02630 lic acids 147.0290 | 059 = 1552782.00 3076006
[107] &Pnospho-D-gluconate C00345 entose Phosphate Pathway 2750173 | 055 = 2491406.00 3.50E+06
[ 108]_ D-Glucono-1-5-4actons &-phosphate C01236 entose Phosphate Pathway 257.0067 | 0.60 = 186842.50 1796405
[1o9] 'D-Exythross 4-phosphate te 339405
Sedoheptulose -phosphate te 2 2 2 2.74E106 | 2
aipha-D-Ribose 1-phosphate C00620 2290114 89187500 | L0BE?07 | B.75E+06 | 7.88E+06 | 7.01E#06 | B.56E¥06 | B.AOE+06 | 7356706 | 7.48E406 | 8.98E06 | 5.26E%06 | 7.81E406

gamma-L-GlutamyH.-<ysteine

Gamma-glutamyls

2510687

79657.13

3.66E+05

ethylsslencoysteine
(5-L-GiutamyiyL-gutamine

Gamma-glutamyls

313.0282

348688.80

3726405

2.38E+05

EGE

Gamma-glutamyls

276.1186

285750.40

3.11E+05

391E+05 | 2.78E+05

5LGlutamyktaurine

Omithine

Gamma-glutamyls

Urea cycle

255.0645

0.00

1460828.00

3436404

3.32E+06

2.39E+06

LCitrulline

Urea cycle

3681646.00 | 3.34E+06

4.59E+06

‘Argininosucainate

Urea cycle

102438.60

147E+05

8356404

3

2.026+05

1.28E+05

1.16E+05

7116406

1.37E+05

6.18E+05

2.84E405

3176405

2436405

4.39E406

1.94E405

2.46E+05

2.45E+05

6.57E+05

1.90E+05

6.99E+06

1.74E+05

3776405

4.07E+05

2.326+05

3.64E405

2776405

3.76E+05

6.95E406

1206403
6.57E+03
6.00E+03

3706403
2516403

2
7.23E406 117+03 | 2.02E403

1276404

0.00E+00

7.78E+04

5.47E+04

96E+06 | 2.80E+06 | 2.26E+06 | 2.82E+06 | 2.76E+06 | 2.28E+06 | 2.76E+06 | 2.98E+0(

oo e [
e | saoes [

434E+06 | 5.17E+06 | 4.916+06 | 5.70E+06 | 5.55E+06 | 5.25E+06

1.76E+05

5.976+04

5.24E404

5.10E+04

2.46E+06 | 2.91E+06 | 2.30E+06 | 2.89E+06 | 2.81E406 | 2.12E+04 | 7.55E+03 | 1.23E+04 | 1.35E+04
5.16E+06 | 4.37E+06 | 4.75E+06 | 4.57E+06 | 1.25E+04 | 0.00E+00 | 5.94E+03 | 2.93£+03

—m—mm



153
150 N-Acatyineuraminate C00270 ‘Aminosugars. 308.0985 | 064 3.42E+06 | 2.37E+06 | 1.8IE406 | 2.04E+06 | 1336406 | LA6E+06 | L.67E+06 | 1526406 | 1.69E+0 | 2.55E+06 | 2.07E406 | 2.02E+06 | 9.42E+03 | 1.50E403 | 5.
155 N-Glycoloy-neuraminate C03410 ‘Aminosugars. 32093 | 062 7.86E+05 | 7.04E+05 | 6.76E405 | 7.89E+05 | 6.97E+05 | 7.13E405 | 7.44E+05 | 1.22E+06 7.48E+05 | 6.276+05 | 4356403 | 4.876+02
[ 56| _aipha-DGiucosamine Lphosphate 06156 Aminosugars. 258.0382 063 1726405 | L. 1656405 | 1.00E+05 1256405 | 1.00E+05 | 1.39E+05 1436405 154E+03
[760] UDP-N-acety-D-glucosamine 00043 ‘Aminosugars. 606.0743 054 2.14E+06 | 1 1146406 | 1.18E+06 1356406 | 1.04E+06 | 1.63E+06 1526406 7.68E+05
[ 61} CMP-N-acetylneuraminate 00128 Aminosugars. 613.1408. 055 2.23E406 8E+06 2.64E+06 | 3.686406 | 3.30E+06 16406 0.00E+00
162 beta-LArabinose 1-phosphate C03906 ‘Aminosugars 2290115 | 061 7356406 5806 7.116+06 | 4.39E+06 | 6.57E405 S5E+06 6.00E+03
[T67] Phosphocreatine 02305 “Arginine and proline metabolism 212.0426 0.81 1.84E+04 2.28E+04. 2.30E+04 | 1.956404 | 6.49E+04 2.04E+04 0.00E+00
168 Creatine C00300 ‘Arginine and proline metabolism 1320768 | 068 1526408 1876408 T64E+08 | 1.79E+08 | 1826708 L66E+08 257405
169 Creatinine C00791 ‘Arginine and proline metabolism 1140665 | 0.69 159E+07 1456407 1896407 | 2.176+07 | 182E+07 182407 6.29E:04
T ‘-Acetamidobitanoate C02946 ‘Arginine and proline metabolism 143065 | 070 9.69E+04 1126405 5.30E+04 | 1516505 | 9.83E404 L.00E+05 272604
T: lomithine C00437 ‘Arginine and proline metabolism 1751077 | 069 2.106:06 2.52E+406 2.19E+06 | 2.49E+06 | 2.14E406, 2.46E+06 0.00E+00
T NSucoiny-Laftruline C18048 ‘Arginine and proline metabolism 2741045 | 063 3256405 2136005 T91E+05 | 1.13£+05 | 2.056+05 1536405 0.00E+00 | 0.00E+00 | 4.80E+02
7 S-Aminopentancate C00431 ‘Arginine and proline metabolism 1160704 | 070 124407 1356407 6.776+06 | 5.07E%06 | 1.29E407 1.28E+07 1.16E+04 | 1.19€+04 | 1.44E+04,
181 Fantothenol C00864 metabolism 2181031 | 069 159406 T10E406 | 8 7.50+05 | 149E+06 | L4GEA06 118E:06 8.53E+02 | 4.986+03 | 2886403
182 56 Dinyarouracll C00429 Panthothenate metabolism 1130343 | 065 = 4443580 | 6.25E05 | 3.12+05 | 4.38E+05 | 3.35£+05 | 3.78E+05 | 4.16E¥05 | 3.29E405 | 3.58E+05 | 2.99E+05 | 3.89E405 | 3.00E+05 | 2.68E%05 | 2.72E+05 | 3.88E+05 | 4.14E405 | 3.77E+05 | 3.54E+05 | 6.59E¥04 | 5.68E+04 | 8.16E+03 | 1.26E404
186 T
187 =
188 =
54 =
197
198 SHydroxyindoleacetate C05635 Indole and Tryptophan 1920645 | 175 - 39919860 | 3.99E405 | 5.99E+05 | 3.03£+05 | 3.29E+05 | 3.80E+05 | 3.94E+05 | 3.16E405 | 5.25E+05 | 4.89E405 | 5.94E+05 3.66E+05 | 3.93E405 | 3.49E+05 | 4.89E+05
[1o9] “3Methyleneaxindole C02796 Indole and Tryptophan 1460600 | 176 - 577285000 | 3.99E+06 | 448Ev06 | 4.09E+06 | 457Ev06 | 5.47E%06 | 4.58E+06 | 497E+06 | 5.27E406 | 4.07E+06 5326406 | 5516406 | 4.69E+06 | 5.116+06 | 4.30E406 | 5.86E+06
200 Indole C00463 Indole and Tryptophan 1180654 | 174 - 254963900 | 1826v06 | 189E+06 | 187Ev06 | 2.10Ev06 | 198E#06 | 2.03E406 | 2.18E+06 I 2 2 2.016+06 | 2.23E406 | 2.10E+06 | 2.67€+06
201 Indole@-acetaldehyde C00637 Indole and Tryptophan 1600757 | 174 - 27017780 | 15605 | 151E+05 | 158E+05 | 189E+05 | 2.11E+05 | 197€v05 | 2. ¥ g X X L 2.26E+05 | 2.24E405 | 195E+05 | 2.44E+05
[209] Neformyl kynurenine C02700 Indole and Tryptophan 237.0830 | 066 - 0.00 6.79E+05 | 3.04E+05 | 7.06E+05 | 6.13E+05 | 3.66E+05 | 0.00E400 7 I 0 L X 1.39E+06 | 5.65E405 | 6.88E+05 | 1.10E+06
‘Anthraniiate C00108 Indole and Tryptophan 1380548 | 069 - 244649000 | 5.676v06 | 3.24Ev06 | 549E+06 | 157Ev07 | 1236407 | 1.18E+07 | 1. T ¥ X - £ 8636406 | 8. X 8.00E+06
T Ploolinic ackl Ci0164 Indole and Tryptophan 1230406 | 0.60 - 269434700 | 3.9E+06 | 3.4Ev06 | 308E¥06 | 2556406 | 2.44E406 | 2.38E+06 3 2 2 3 2.20E+06
3 &Methoxykynurenate C05830 Indole and Tryptophan 2200581 | 175 - 18968120 | 2.80E+05 | 487Ev04 | 6.26E+04 | 3.16E#04 | 6.03E#04 | 7.99E+0 | 41 Y 6.23E404 | 2. X X X X E 7796404
7 LAdrenaline Signaling. - 274693.10 9BEW05 | 9626404 | 3.026405 | L5OE#05 | 2.41E405 | 2.79E+05 4476105 1 X X 3856405
5 Doparnine C03758 Signaling. 154.0862 - 81513980 | 9.56E105 | L0306 | B.92E+05 | 9.28E+05 | 1.27E+06 | 1.36E%06 | 136406 | L36E+06 | 1.57E%06 | L37E+06 | 1.34E+06 | 148E#06 | L29E+06 | 1.23E+06 | 1226706 | L37E+06 | 1.21E+06 | 2.14E¥04 | 3.78E+04 | 3.456+04 | 2.16E40

LCamitine C00318 Carnitine and fatty acid metabolism 1621123 - 13571760000 | 2.02£+08 | 6.89E+07 L0SE+08 | 9.40+07
237 "acetyl-carnitine (acy-C2) 02571 Carnitine and fatty acid metabolism 204.1228 0,69 v 571147300.00 | L.04E#09. 4.036408 | 4.676+08
[239] butanoyH-carnitine (acyFC4) 02862 Carnitine and fatty acid metabolism 2321539 173 v 3216477.00 3.28E+06 1836406
[2a1] "acy-C4-DC HMDB13133 Carnitine and fatty acid metabolism 2621279 0.80 v 1049827000 | 1.026+07 2.88E+07
‘acytC5:1 (Tiglylcamftine) Carnitine and fatty acid metabolism 2441541 174 v 152033.50 2.20E+05 107605
‘acy+C5-0H (hydroxylsovaleryicarnitine) ac107 Carnitine and fatty acid metabolism 2621642 | 111 - 43593110 2 2.14E405
hexanoyH_camitine (acyFCe) Carnitine and fatty acid metabolism 2601852 | 180 - 2196927.00 L.02E+06 | 7.416+05
Loctanoylcamnitine (acyl-C8) Carnitine and fatty acid metabolism 288.2162 187 v 2656532.00
‘octenayt-+-carntine (acyl-CB=1) aciil Carnitine and fatty acid metabolism 2862007 | 184 - 588592.20
'ODecenoytL-camitine (acy-C10:1) Carnitine and fatty acid metabolism - 1
‘O-dodecenoyoamitine (acyFC12: Carnitine and fatty acid metabolism 3422632 | 204 - 145516.80 1756405 | 2336405
L-Paimitoylcamifine (acy-C16) C02990 Carnitine and fatty acid metabolism 4003411 | 196 - 11811240.00 114E+07 | 8.06ET06
266 Hexanolc acld (caproate) C01585 ated Fatty acids 115.0751 176 5 302904.10 2.90E+05 | 3.21E+05
[267] Heptanolc acid C17714 Saturated Fatty acids 129.0908. 180 5 697991.10 8156405 | 7.47E+05
268 ‘Octanolc acid (capryllo acki) C06423 Saturated Fatty acids 1431066 | 188 = 867728.90 123406 | 1576406
[269] 'Nonanolc acid (pelargonic acld) 01601 Saturated Fatty acids 157.1223 199 5 1508237.00 156E+06 | LASE+06
[ 275 | _Tetradecenolc acid (myristolelc acid) C08322 ‘Monounsaturated Fatty Acids 227.2007 259 5 2873952.00 3.18E+06 | 3.17E406
[ 276 | _Hexadecendic acid (Paimftolelc acid) C08362 Monounsaturated Fatty Acids 2552327 296 5 34553380,00 7.626+07 | 4.84E+07
[277] ‘Octadecenolcacid (Olelc acld) 00712 Monounsaturated Fat 283.2641 3.49 5 20742150.00 2776407 | 2.55E407
8 [inolelc acld ((92,12Z)Octadecadlenolc acld turated 281.2484. 299 5 10406630.00 3156403
2792328 | 267 = 17325200.00 817602 | 4
3052485 | 274 = 876116.80 0.00E+00
2772172 | 248 = 221343600 0,00E+00 | 0.
3032328 | 257 = 5408376.00 0.00E+00
3292485 | 260 = 1050192.00 0.00E+00
BL1se7 | 177 = 3645937 1176:04
3332798 | 317 = 28865.85 04 0.00E+00
Essential fatty acids o763 | 305 - 417805.00 [2s8e:05 | [o0Ew00 |
Essential fatly acids Soaoms | 257 - S408376.00 5976006 [o0Ew00 |
288 )d ((7-102-137-162:192) Docosa-7-10-13-1] C16513 Essential fatty acids 3312642 | 283 = 226860.00 0.00E+00
[451] Pentobarbital C07422 Xenobiotics 27.13% | 173 B 40957.64 6.26E+04 1426+03
153 Biliubin C00486 Hemolysis markers 5852667 | 179 = 2899119 2.83E:04 0.00E+00
756 Triacarthine C08435 Other 2081227 | 069 - 571147300 4.076:08 251605
162 ‘2-Aminobenzoate C00568 Other 1380549 | 0.70 = 11601000 1536907 2.06£:03
163 Ergothionelne C02732 Other 2300953 | 069 - 67989720 1636907 0.00+00
264 GAminohaxanoate C02378 Other 1321015 | 070 - 81433050 9.69E+07 194E%05
465 Loucocyanidin C05906 Other 307.0824 | 080 - 366024800 4.04E+08 5.07E+04
466 | _L4-Hydrowglutamate semiaidehyde C05938 Other 1480603 | 067 - 33836220 2.256+07 1896405
[267] Methylenediurea 06381 Other 133.0732 068 v 1019753 1206406 0.00E+00
769 3Oxalomalate C01990 Other 2070139 | 056 = 2116657 5.55E+05 0.00E+00
a7a N&MethyLiyaine C02728 Other 611284 | 062 - 263887.2 415405 3356405 3016405 | 3736105 0.00E+00
aT7 Diallyl sufide C08370 Other 1150581 | 068 = 270769.2 2.01E+05 3126405 2.40E+05 | 2.25E+05 0.00E+00
479 D-gluconod,5-lactone C00198 Other 1750553 | 067 = 12621560 116907 5.54E406 T306%07 | 123407 2.776:03
[250] '2-Dehydro-3-deaxy-D-glucarate 03921 Other 153.0345 063 5 522789 8.19E+05 5.656+05 6.426+05 | 6.13£405 913403
[252] Dihydrofiavonol C15570 Other 241.0893 187 v 166440.2 2.88E+05 2.60E+05 2256405 | 2.41E+05 0.00E+00
489 Ribofiavin C00255 Other 3771447 | 175 - 260508 271605 168EA05 2.16E405 | L66E05 2.206:04 1456404
298 SAcyiglutathione C02589 Other 3350753 | 061 = 8911415 T00E%05 2.02E:04 6.84E+04 | 5516104 0.00+00 0.00E+00
501 Ryridoxamine C00534 Other 1690948 | 061 - 597449.1 6.48E+05 811405 7.226405 | 6.88E+05 3.536:03 6.69E:03
506 L-Noradrenaline C00547 Other 1700811 | 175 - 590922.6 7676405 5.08E+05 | 9 874405 | B.55E+05 1206704 2016104
500 Hydraxyacetone phosphate C03505 Other 1550088 | 065 = 576694.2 237605 L60E405 2526405 | 2.69E+05 7.69E:02 4516002
58] Oxalosuccinate C05379 Other 1910188 | 060 B 25134520 150607 1226:07 1756407 | 164E+07 9.58E+03 2266404
520|  20xo-7-methyithioheptanokc adid C17220 Other 1910762 | 061 - 318259.0 356405 3.89E405 4136405 | 3.576+05 4.56E:03 TO7Ev04
[521] LHomocHrulline C02427 Other 1501185 | 068 - 387178.1 3176405 | 436E405 | 2.56E+05 | 2.27E+05 | 2.66E+05 | 2.03E+05 | 2.15E405 | 244E+05 | 3.29E+05 | 3.49E405 | 3.40E+05 | 2.15E+05 | 3.36E+05 | 2.82E+05 | 2.94E405 | 2.526+05 | 2.516+05 | 1.60E+03 | 0.00E+00 | 0.00E+00 | B.05E+03
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Supplementary Table S3: Evaluation of sex and testosterone-dependent differences in red blood cell metabolites. Numbers
represent p values from t-test analyses between testosterone replacement therapy (TRT) and control subjects or between castrated
males (Cas) and intact males or males (Cas or intact) and female mice. Highlighted are significant (p<0.05) metabolites common to
humans and Cas/intact male mice.

Human Mice Mice Mice

TRT / Controls | Cas male/Male Cas male / Female | Male / Female
L-alanine 0.004 0.061 0.258 0.019
L-tyrosine 0.080 0.067 0.035 0.037
S-Glutathionyl-L-cysteine 0.047 0.006 0.316 0.010
Dehydroascorbate 0.015 0.095 0.028 0.397
S-Adenosyl-L-methionine 0.019 0.015 0.010 0.247
UDP-N-acetyl-D-glucosamine 0.002 0.047 0.001 0.495
CMP-N-acetylneuraminate 0.021 0.082 0.463 0.048
Creatinine 0.034 0.020 0.017 0.128
5-Hydroxyindoleacetate 0.049 0.166 0.044 0.307
Trihydroxycyclohexane-dione 0.009 0.212 0.003 0.004
3-Oxalomalate 0.050 0.083 0.435 0.018
N6-Methyl-L-lysine 0.035 0.047 0.202 0.040
UDP-glucose 0.360 0.414 0.005 0.015
Lactate 0.491 0.270 0.022 0.021
S-Adenosyl-L-homocysteine 0.229 0.346 0.020 0.034
Methenyltetrahydrofolate 0.224 0.336 0.023 0.035
N-Glycoloyl-neuraminate 0.124 0.001 0.037 0.015
Anthranilate 0.206 0.003 0.005 0.002
Picolinic acid 0.227 0.221 0.014 0.001
Acetylcholine 0.413 0.160 0.002 0.065
Pyridoxamine 0.462 0.029 0.383 0.040
Oxalosuccinate 0.333 0.037 0.222 0.085
Oxo-methylthioheptanoic acid 0.484 0.125 0.227 0.042
L-Carnitine 0.207 0.162 0.071 0.084
butanoyl-l-carnitine (acyl-C4) 0.048 0.341 0.105 0.121
acyl-C4-DC 0.123 0.003 0.222 0.008
acyl-C5-OH 0.112 0.059 0.442 0.083
acyl-Cé6 0.128 0.488 0.029 0.265
(acyl-C8) 0.287 0.172 0.016 0.382
(acyl-C8:1) 0.339 0.418 0.179 0.271
(acyl-C12:1) 0.117 0.000 0.041 0.007
(acyl-C16) 0.029 0.286 0.312 0.239
Hexanoic acid (caproate) 0.441 0.208 0.193 0.027
Heptanoic acid 0.079 0.137 0.373 0.163
Octanoic acid (caprylic acid) 0.187 0.162 0.088 0.279
Nonanoic acid (pelargonate) 0.244 0.421 0.178 0.200
Tetradecenoic acid 0.070 0.350 0.205 0.258
Hexadecenoic acid 0.242 0.119 0.116 0.272
Octadecenoic acid 0.212 0.055 0.186 0.105
Linoleate 0.419 0.063 0.106 0.035
Octadecatrienoic acid 0.498 0.069 0.098 0.027
Eicosatetraenoic acid 0.405 0.042 0.345 0.027
Eicosapentaenoic acid 0.231 0.004 0.010 0.125
Docosahexaenoic acid 0.058 0.443 0.127 0.216
Dodecanedioic acid 0.252 0.266 0.033 0.357
Icosatrienoic acid 0.239 0.272 0.137 0.239
Icosapentaenoic acid 0.231 0.004 0.010 0.125
Docosa-pentaenoic acid 0.432 0.094 0.023 0.135




Supplementary Table S4: Multivariate linear regression was performed to test the effect of
testosterone replacement therapy (TRT) for all three hemolysis measures at each time point of
RBC cold storage. Testosterone intake (TRT) and donation site (cohort) were included as
covariates in the model. Since only cohort 2 had data at storage week 1, this time point was
excluded from the regression analysis. TRT was significantly (p<0.05) associated with increased
osmotic hemolysis except at week 4. This model also identified cohort as a significant modifier of
hemolysis.

Hemolysis Storage p-value of TRT
week
Spontaneous 2 0.100
(cold storage) 0.250
0.119
0.064
0.058
0.010*
0.011*
0.181
0.022*
0.003*
0.211
0.211
0.233
0.583
0.271

Osmotic

Oxidative
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Supplementary Figure S1: Bar graphs displaying alterations in RBC metabolic pathways from intact male, female and
orchiectomized FVB/NJ mice. Figure highlights metabolic pathways altered by intact males verses females, and intact males
verse orchiectomized mice. Bar plots (mean +SEM) display most impacted metabolites along related pathways. Significant (*,
p<0.05, ** p<0.01) metabolite changes were determined by two-tailed t-test.
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Supplementary Figure S2. An overview of the major red blood cell metabolic pathways, which were modified by storage duration (six weeks) and/or by

testosterone replacement therapy (TRT). Line plots represent Mean=SEM in each storage week. n=5 TRT donors (red curves) and n=3 matched controls (blue
curves). *, p<0.05 by two-way ANOVA.
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Supplementary Figure S3. An overview of the major red blood cell metabolic pathways, which were modified by storage duration (six weeks) and/or by
testosterone replacement therapy (TRT). Line plots represent Mean=SEM in each storage week. n=3 TRT donors (red curves) and n=3 matched controls (blue

curves). *, p<0.05 by two-way ANOVA.
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