Supplemental Table S1. Individual amino acids summed for analysis by transport system and essential groups.

System Amino Acids Included

System A | Alanine, serine, glutamine

System Br | Valine, leucine, isoleucine

System Bo | Phenylalanine, tyrosine, tryptophan, valine, leucine, isoleucine

System N | Histidine, aspartic acid, glutamine

Cationic Lysine, ornithine

Anion Aspartic acid, glutamic acid

Essential Valine, leucine, isoleucine, threonine, methionine, phenylalanine, lysine, histidine




Supplemental Table S2. Individual amino acids in maternal plasma in the fall replicate.

P value
Amino Acid (pmol/L) ADQ-CON RES-CON ADQ-MEL RES-MEL NUT TRT  NUT*TRT
Alanine 186.58 £15.10> 34587+ 63.03* 23596 +42.49*  188.55+11.22° - - 0.05
Sarcosine 697+ 0.28° 882+ 0.62% 7.73 £ 0.40%¢ 730+ 0.26° - - 0.01
Glycine 328.15+41.74 32481+ 18.66  293.50+13.98 315.74 £ 35.45 0.19 0.38 0.83
a-Aminobutyric acid 1438+ 1.54° 25.04 + 3.88% 1771+ 1.56®  17.15+ 2.14%® - - 0.02
Valine 227.66+12.59  201.01+ 1259  254.09+12.59  238.16+11.74 0.10 0.02 0.67
B-Aminoisobutyric acid 746+ 0.18 981+ 1.20 7.84+ 0.43 736+ 0.33 0.99 0.28 0.14
Leucine 123.56+ 7.76  103.89+ 7.76 12595+ 7.76 127.14+ 7.24 0.24 0.11 0.18
Isoleucine 88.03+ 7.54 68.52+ 7.54 90.35+ 7.54 89.50+ 7.03 0.18 0.13 0.22
Threonine 4412+ 3.84 4242+ 3.79 5496 + 3.79 45.05+ 3.59 0.14 0.09 0.28
Serine 43.57+ 4.68 58.08+ 4.62 51.60 £ 4.62 48.84 + 4.38 0.21 0.90 0.07
Proline 60.81 £ 4.77 88.85+ 9.44 70.96 £ 9.46 66.06 = 5.30 0.11 0.75 0.06
Asparagine 2059+ 1.71 2620+ 1.74 23.89+ 1.76 2419+ 1.59 0.09 0.71 0.14
Thiaproline 250+ 042 2.11+ 0.55 1.25+ 0.59 1.87+ 0.55 0.79 0.14 0.79
Aspartic acid 10.12+ 0.22° 19.54 + 3.82° 1220+ 1.05% 10.68 + 0.58%® - - <0.01
Methionine 18.23 £ 0.96 1948+ 0.97 21.47+ 097 19.70 + 0.89 0.78 0.08 0.13
4-Hydroxyproline 21.01 £ 0.95 55.56+ 13.23 29.90 £10.75 2176 £ 1.14 0.04 0.36 0.63
Glutamic acid 66.60 £ 2.43° 22484+ 59.45% 95.48 £ 16.06®  79.33 +11.68" - - <0.01
Phenylalanine 4585+ 1.78 60.94+ 6.81 50.37+ 3.83 48.87+ 2.51 0.14 0.95 0.18
a-Aminoadipic acid 10.16 + 0.28° 1231+ 0.56 10.77+ 0.54® 1032+ 1.99° - - 0.03
Glutamine 280.27 £33.54>  635.50+110.09° 398.92 +78.03®® 278.39 £ 59.15° - - <0.01
Ornithine 48.63 £ 4.56 53.54+ 4.56 5842+ 4.56 48.82+ 4.26 0.60 0.57 0.12
Glycine-proline 0.03+ 0.02 1.90+ 0.73 0.84+ 0.83 0.13+ 0.09 0.17 0.22 0.09
Lysine 60.34 + 5.75° 75.75+ 5.75° 7136+ 5.75% 5750+ 5.36° - - 0.02
Histidine 41.18+ 5.58 48.50+ 5.58 47.02 + 5.58 36.37+ 5.20 0.76 0.57 0.11
Hydroxylysine 8.84+ 0.11%® 929+ 0.20° 9.08 = 0.16% 7.76 £ 1.13° - - 0.02
Tyrosine 40.75+ 3.98° 52.05+ 3.98°  49.87+ 398" 4188+ 3.71%® - - 0.02
Proline-hydroxyproline 19.12+ 0.38 3692+ 7.55 2639+ 7.58 19.75+ 0.39 0.02 0.78 0.54
Tryptophan 33.56 £ 2.58 3551+ 2.58 3530+ 2.58 29.07+ 2.41 0.41 0.37 0.12
Cystathionine 0.12+ 0.12% 404+ 2.02° 0.92+ 0.77%® 0.00+ 0.00° - - 0.04
Cystine 1624+ 1.12% 1929+ 1.44*® 19,03+ 1.03° 11.40+ 2.52¢ - - <0.01

Data are presented as means + standard error. Bolded P values are significant at P < 0.05. When there is a significant interaction, the P values for main
effects of nutrition and treatment are not shown and replaced with a dash (-). Superscripts(a,b,c) denotes differences at P < 0.05. Concentrations are
expressed in pmol/L. Experimental units: ADQ-CON, n = 6; RES-CON, n = 6; ADQ-MEL, n = 6; RES-MEL n = 7. Abbreviations: NUT, nutrition; TRT,
treatment; NUT*TRT, nutrition by treatment interaction; ADQ-CON, adequately fed control; RES-CON, restricted fed control; ADQ-MEL, adequately
fed melatonin supplemented; RES-MEL, restricted fed melatonin supplemented.



Supplemental Table S3. Individual amino acids in fetal plasma in the fall replicate.

P value
Amino Acid (umol/L) ADQ-CON RES-CON ADQ-MEL RES-MEL NUT TRT NUT*TRT
Alanine 45489+ 40.12 453.04+ 40.12 45944+ 40.12 432.80+ 37.43 0.72 0.84 0.76
Sarcosine 991+ 0.73 977+ 0.54 10.13+  0.89 925+ 044 0.53 0.56 0.93
Glycine 328.83+ 18.73 300.82+ 18.89 29132+ 19.72 32588+ 17.94 0.87 0.74 0.10
a-Aminobutyric acid 2833+ 370 32.68+ 3770 3043+ 3.70 2839+ 345 0.75 0.77 0.39
Valine 210.29+ 18.80 211.51+ 18.96 200.31+ 19.79 218.02+ 18.01 0.65 0.93 0.66
B-Aminoisobutyric acid 11.78+ 0.87 1038+ 0.87 10.59+ 0.87 11.63+ 0.81 0.84 0.97 0.17
Leucine 90.21 + 6.67 8493+ 6.85 86.34+ 7.13 8444+ 6.31 0.62 0.75 0.80
Isoleucine 5733+ 476 5741+ 4.89 54.63+ 5.08 53775+ 4.50 0.94 0.51 0.92
Threonine 4972+ 329 3797+ 3.78 51.83+ 5.11 3501+ 5.64 0.18 0.71 0.20
Serine 7512+  7.65 7153+ 826  77.74+ 8.13 7595+ 7.20 0.75 0.65 0.91
Proline 103.89+ 6.18 10537+ 635 101.53+ 6.61 10025+ 5.85 0.99 0.56 0.82
Asparagine 2450+ 1.25 2576 £+ 1.25 2427+ 1.25 2336+ 1.17 0.89 0.30 0.39
Thiaproline 1.26+ 0.59 2.08+ 0.54 1.25+ 0.59 1.82+ 0.53 0.59 0.98 0.99
Aspartic acid 2381+ 1.79 1851+ 2.31 26.00+ 3.01 2456+ 236 0.23 0.15 0.66
Methionine 2052+ 141 19.69+ 1.42 23.14+ 143 1828+ 1.32 0.05 0.67 0.17
4-Hydroxyproline 7753+ 6.31 78.69+ 6.31 83.48 + 6.31 75.15+ 5.88 0.57 0.85 0.45
Glutamic acid 306.37+ 38.63 26223+ 39.69 36237+ 4129 37723+ 36.54 0.72 0.04 0.45
Phenylalanine 81.70+ 530 78.67+ 5.72  70.03+ 5.63 81.53+ 4.99 0.47 0.41 0.19
a-Aminoadipic acid 1331+ 0.38 1290+ 0.43 13.26+ 0.46 1432+ 1.30 0.44 0.85 0.36
Glutamine 696.38 £121.28 690.72 £121.28 808.77 £121.28 730.39+113.17 0.73 0.53 0.76
Ornithine 55.61+ 6.43 58.69+ 6.54 6940+ 6.61 62.15+ 5.97 0.74 0.19 0.44
Glycine-proline 3.85+ 0.72 232+ 0.74 370+  0.77 3.00+ 0.68 0.16 0.72 0.57
Lysine 7850+ 7.52 7375+  7.52 81.35+ 752 6721+ 7.02 0.21 0.81 0.53
Histidine 49.63+ 6.48 3590+ 6.48 5042+ 648 38.65+ 6.05 0.06 0.78 0.88
Hydroxylysine 981+ 0.22 975+ 0.26 10.02+ 0.24 994+ 0.21 0.83 0.32 0.96
Tyrosine 6330+ 5.73 6325+ 6.18 60.70+ 6.09 5943+ 5.39 0.92 0.58 0.92
Proline-hydroxyproline 55.84+ 5.60 45.04+ 5.60 5851+ 5.60 47.61+ 523 0.06 0.64 0.99
Tryptophan 4294+ 394 3864+ 394 41.63+ 394 3247+ 3.67 0.09 0.35 0.54
Cystathionine 6.81+ 1.92 559+ 192 858+ 192 759+ 1.79 0.56 0.33 0.95
Cystine 18.72+ 0.48 1792+ 129 2020+ 122 1578+ 2.37 0.13 0.71 0.32

Data are presented as means + standard error. Bolded P values are significant at P < 0.05. When there is a significant interaction, the P values for main
effects of nutrition and treatment are not shown and replaced with a dash (-). Superscripts(a,b,c) denotes differences at P < 0.05. Concentrations are
expressed in umol/L. Experimental units: ADQ-CON, n = 6; RES-CON, n = 6; ADQ-MEL, n = 6; RES-MEL n = 7. Abbreviations: NUT, nutrition; TRT,
treatment; NUT*TRT, nutrition by treatment interaction; ADQ-CON, adequately fed control; RES-CON, restricted fed control; ADQ-MEL, adequately
fed melatonin supplemented; RES-MEL, restricted fed melatonin supplemented.



Supplemental Table S4. Individual amino acids in amnion in the fall replicate.

P value
Amino Acid (umol/L) ADQ-CON RES-CON ADQ-MEL RES-MEL NUT TRT NUT*TRT
Alanine 61.35+13.73>  156.58 +27.80* 209.48 +80.92®  108.93 +50.15% - - <0.01
Sarcosine 501+ 0.34 6.12+ 0.45 6.60 £ 0.92 6.09+ 1.21 - - 0.05
Glycine 56.09 £ 14.46°  193.54+41.24* 201.88+62.83* 129.96 = 75.90%° - - <0.01
o-Aminobutyric acid 6.24 + 0.74¢ 1201+ 1.66® 1335+ 2.72¢ 8.03+ 1.86% - - <0.01
Valine 18.86 = 4.69°  134.91+54.62° 115.05+4529% 2042+ 4.64 - - <0.01
B-Aminoisobutyric acid 629+ 0.34 6.37+ 0.44 6.90 + 0.31 6.72+ 0.70 0.65 0.34 0.44
Leucine 9.69 £ 1.44° 71.83£29.76° 6227 +£25.54% 9.93+ 1.59° - - <0.01
Isoleucine 5.87+ 0.80° 49.57 £20.57*°  38.05+16.03% 6.08 = 1.00° - - <0.01
Threonine 11.77+ 1.85° 33.76 £10.97*°  3439+11.16 1272+ 2.71° - - <0.01
Serine 16.00 £ 1.66° 36.06+ 8.30°  31.13+ 585% 2599 +11.12° - - <0.01
Proline 16.96 = 3.72° 42.09+11.46°  48.00£16.06° 2196+ 428" - - 0.03
Asparagine 8.38+ 0.42% 17.92+ 4.01*  15.02+ 3.15%® 993+ 1.51° - - <0.01
Thiaproline 1.23+ 0.58 125+ 0.59 1.24+ 0.58 1.08+ 0.52 0.07 057 0.54
Aspartic acid 749+ 034 8.93+ 0.83 8.45+ 0.55 7.56+ 0.47 0.54 0.9 0.22
Methionine 6.12+ 0.29° 10.94+ 2.52°  14.04+ 4.81° 620+ 0.29° - - <0.01
4-Hydroxyproline 19.36 + 3.19 2401+ 4.12 33.85+11.98 37.91 + 14.47 0.74 037 0.39
Glutamic acid 35.15+ 5.71 5441+ 9.78 4577+ 7.10 36.55+ 6.17 0.11 0.41 0.10
Phenylalanine 1095+ 1.13¢ 3032+ 8.02° 3073+ 9.09% 1232+ .47% - - <0.01
o-Aminoadipic acid 1121+ 0.46 11.82+ 0.81 11.97+ 0.73 13.86 + 1.97 0.41 0.58 0.83
Glutamine 68.49 £11.29*  171.93+40.51® 240.97 £95.72®  107.00 = 34.60%° - - 0.02
Ornithine 17.15+ 1.15° 3730+ 9.04*  39.82+10.76°  20.34+ 223% - - 0.01
Glycine-proline 277+ 0.44° 141+ 0.44° 1.69 £ 0.44%® 2.08+ 0.41%® - - 0.05
Lysine 2536+ 2.72 5233+ 11.61 50.16 + 11.41 28.32+ 5.45 - - 0.03
Histidine 1597+ 1.28 33.09+ 8.85 3422+ 9.11 21.59+ 6.90 - - 0.03
Hydroxylysine 9.39+ 0.24 947+ 0.36 9.55+ 0.31 10.15+ 0.94 027  0.99 0.99
Tyrosine 11.63+ 1.35° 29.54+ 7.70°  28.63+ 821* 1323+ 1.65% - - <0.01
Proline-hydroxyproline 47.74 + 7.35 31.09+ 7.35 42.15+ 7.35 4392+ 6.86 0.31 0.62 0.21
Tryptophan 10.15+ 0.36° 2271+ 5.94*  26.83+ 9.89®® 10.17+ 0.38° - - <0.01
Cystathionine 0.18+ 0.18 0.50+ 0.34 0.89+ 0.71 1.69+ 1.58 0.91 0.56 0.43
Cystine 2.88+ 0.76 534+ 1.56 534+ 1.53 238+ 0.99 0.68  0.84 0.06

Data are presented as means + standard error. Bolded P values are significant at P <0.05. When there is a significant interaction, the P values for main
effects of nutrition and treatment are not shown and replaced with a dash (-). Superscripts(a,b,c) denotes differences at P < 0.05. Concentrations are
expressed in umol/L. Experimental units: ADQ-CON, n = 6; RES-CON, n = 6; ADQ-MEL, n = 6; RES-MEL n = 7. Abbreviations: NUT, nutrition; TRT,
treatment; NUT*TRT, nutrition by treatment interaction; ADQ-CON, adequately fed control; RES-CON, restricted fed control; ADQ-MEL, adequately
fed melatonin supplemented; RES-MEL, restricted fed melatonin supplemented.



Supplemental Table S5. Individual amino acids in maternal plasma in the summer replicate.

P value
Amino Acid (umol/L) ADQ-CON RES-CON ADQ-MEL RES-MEL NUT TRT NUT*TRT
Alanine 305.54+ 67.55 319.15+ 61.21 350.56+ 73.22 271.85 +34.27 0.88 0.76 0.72
Sarcosine 7.70£ 0.77 7.81+ 037 816+ 0.33 790+ 0.87 0.48 0.86 0.39
Glycine 239.59+ 15.61 285.05+ 15.55 315.66+ 43.59 268.75 +15.43 0.44 0.34 0.17
a-Aminobutyric acid 1630+ 291 2250+ 291 2071+ 2091 19.81 + 2.70 0.36 0.77 0.22
Valine 26723+ 1570 20220+ 15.75 279.14+ 16.37 247.25+15.30 <0.01 0.08 0.32
-Aminoisobutyric acid 8.00+ 0.50 876+ 0.80 9.88+ 1.05 8.00+ 0.50 0.50 0.42 0.16
Leucine 112.69+ 1247  95.02+ 12.51 12246+ 12.64 131.99 +11.99 0.75 0.07 0.29
Isoleucine 7377+ 853 6141+ 856 7623+ 8.65 90.34 + 8.20 0.92 0.08 0.14
Threonine 50.76 £ 3.86 4317+ 6.66 5935+ 9.66 49.72 + 3.29 0.31 0.30 0.70
Serine 60.56+ 594 5533+ 750 8148+ 2553 54.02+ 6.02 0.55 0.91 0.68
Proline 76.59+ 11.20 8243+ 10.55 94.05+ 17.95 7533+ 7.21 0.94 0.95 0.45
Asparagine 2149+ 207 23.19+ 207 2146+ 235 26.01 + 1.98 0.18 0.51 0.50
Thiaproline 1.00+ 0.63 145+  0.65 195+ 0.62 1.66 + 0.59 0.39 0.50 0.18
Aspartic acid 12.07+ 1.73 13.84+ 241 29.00+ 15.82 11.13+ 1.10 0.97 0.55 0.36
Methionine 19.44+ 1.81 19.89+ 1.81 2243+ 181 21.76 + 1.68 0.95 0.19 0.76
4-Hydroxyproline 4629+ 14.08  41.55+ 11.25 48.17+ 14.62 2797+ 8.96 0.99 0.80 0.88
Glutamic acid 104.93 £ 25.62 13244+ 4232 150.19+ 4191 85.26 £24.42 0.63 0.88 0.18
Phenylalanine 6297+ 837 6216+ 7.66 6934+ 10.71 5196+ 4.76 0.29 0.79 0.74
a-Aminoadipic acid 1235+ 146  11.15+ 0.62 11.61+ 0.57 10.58 = 0.41 0.27 0.74 0.65
Glutamine 654.88 £182.88 702.49+184.74 601.34 +131.57 536.72 £96.27 0.78 0.87 0.77
Ornithine 4332+ 3.02 5055+ 3.02 4421+ 3.72 56.51+ 3.08 0.02 0.27 0.44
Glycine-proline .71+  0.82 194+ 1.13 281+ 1.34 0.46+ 0.44 0.38 0.66 0.27
Lysine 60.13+ 7.65 6375+ 7.63 7654+ 09.19 7243+ 7.77 0.98 0.12 0.63
Histidine 5173+ 620 5277+ 347 5674+ 7.06 60.43 + 3.88 0.15 0.20 0.52
Hydroxylysine 9.05+ 0.21® 934+ 0.21° 933+ 0.26° 8.70 £ 0.22° - - 0.05
Tyrosine 5468+ 4.83 53.68+ 6.72 67.60+ 10.22 5224+ 493 0.26 0.52 0.90
Proline-hydroxyproline 3757+ 938 3895+ 9.68 3791+ 9.35 2749 + 8.79 0.67 0.99 0.97
Tryptophan 40.13+ 345 3611+ 345 4121+ 345 3794+ 3.21 0.30 0.68 0.91
Cystathionine 371+ 191 7.16 £ 4.05 469+ 1.86 296+ 1.54 0.89 0.92 0.40
Cystine 2203+ 188 23.00+ 1.88 2534+ 1.88 23.63+ 1.75 0.84 0.30 0.48

Data are presented as means + standard error. Bolded P values are significant at P <0.05. When there is a significant interaction, the P values for main
effects of nutrition and treatment are not shown and replaced with a dash (-). Superscripts(a,b,c) denotes differences at P < 0.05. Concentrations are
expressed in umol/L. Experimental units: ADQ-CON, n = 6; RES-CON, n = 6; ADQ-MEL, n = 6; RES-MEL n = 7. Abbreviations: NUT, nutrition; TRT,
treatment; NUT*TRT, nutrition by treatment interaction; ADQ-CON, adequately fed control; RES-CON, restricted fed control; ADQ-MEL, adequately
fed melatonin supplemented; RES-MEL, restricted fed melatonin supplemented.



Supplemental Table S6. Individual amino acids in fetal plasma in the summer replicate.

P value
Amino Acid (umol/L) ADQ-CON RES-CON ADQ-MEL RES-MEL NUT TRT NUT*TRT
Alanine 450.59 +37.25 440.04 £37.26 54415+ 45.38 462.58 £35.79 0.27 0.14 0.40
Sarcosine 991+ 0.52% 8.69+ 0.52° 923+ 0.52% 10.25+ 0.48? - - 0.04
Glycine 276.83 +16.80 256.63 £36.04 289.56 + 14.23 323.04 £22.51 0.26 0.16 0.35
a-Aminobutyric acid 21.76 £ 247 27.09 £ 248 2777+ 2.58 3394+ 241 0.03 0.02 0.87
Valine 251.03+£17.16 183.96 +32.23 27230+ 21.71 22473 +£11.98 <0.01 0.27 0.84
-Aminoisobutyric acid 9.17+ 0.53 9.69 £ 0.53 959+ 0.54 11.47+ 0.50 0.03 0.05 0.23
Leucine 90.61 £ 6.23 70.77 £ 12.63 92.54+ 3.02 85.53+ 2.21 0.10 0.54 0.79
Isoleucine 5631+ 422 4217+ 7.83 59.75+ 3.02 57.00+ 2.00 0.06 0.09 0.43
Threonine 4746 £ 595 4523 £12.02 4870+ 443 36.77+ 2.92 <0.01 0.86 0.09
Serine 7143+ 5.28 59.20 8.21 70.93+ 3.05 7572+ 5.22 0.76 0.22 0.24
Proline 105.04+ 6.25 99.15+15.28 105.15+ 8.97 114.13+ 4.29 048 0.58 0.48
Asparagine 2488+ 1.19 2280+ 2.85 2386+ 1.30 2575+ 0.72 - - 0.05
Thiaproline 096+ 0.61 1.95+ 0.62 097+ 0.61 1.26 £ 0.59 0.66 0.22 0.40
Aspartic acid 13.51+ 1.58 1447+ 1.59 1523+ 1.61 19.64 + 1.51 0.10 0.04 0.31
Methionine 2049+ 2.21 20.00+ 2.21 2313+ 2.21 19.52+ 2.05 0.36 0.62 0.48
4-Hydroxyproline 72.81+ 5.86 73.41+ 5.88 79.11+ 594 84.03+ 5.63 0.64 0.16 0.72
Glutamic acid 139.15 +£24.30 139.69 + 24 .30 191.46 + 24.30 206.71 £22.29 0.74 0.02 0.77
Phenylalanine 81.82+ 424 72.90 + 12.68 83.59+ 547 69.99+ 4.59 0.21 0.33 0.41
a-Aminoadipic acid 12.03+ 0.33 11.56 £ 0.38 1289+ 0.79 11.59+ 0.29 0.22 0.88 0.90
Glutamine 900.51 +£99.07 858.60 £ 99.35 796.93 + 103.26 1140.78 +£ 96.52 0.15 0.37 0.08
Ornithine 51.02+ 4.84 5227+ 4.84 5373+ 5.00 59.61 + 4.58 0.47 0.30 0.64
Glycine-proline 252+ 0.56 3.14+ 0.50 408+ 1.26 421+ 0.72 0.27 0.14 0.85
Lysine 76.16 =+ 7.56 62.56 + 7.56 75775+  8.88 71.16 + 7.31 0.28 0.60 0.58
Histidine 61.94+ 4.6° 53.04+ 4.63° 4392+ 48° 62.18 + 4.50° - - <0.01
Hydroxylysine 984+ 0.15 9.64+ 0.15 983+ 0.16 983+ 0.14 0.52 0.54 0.54
Tyrosine 66.99 + 7.69 62.38+ 7.69 80.53+ 7.69 5999+ 7.14 0.11 0.47 0.30
Proline-hydroxyproline 52.58+ 445 61.13+ 4.46 51.82+ 4.64 64.26 + 4.34 0.03 0.79 0.68
Tryptophan 4518+ 3.70 40.22 + 3.71 4287+ 3.86 49.74 + 3.60 0.80 0.34 0.14
Cystathionine 6.20+ 1.19 9.04 + 1.93 8.04+ 251 10.35+ 2.00 0.10 0.46 0.38
Cystine 20.14+ 0.99 21.39+ 2.75 2358+ 1.85 21.72+ 0.80 0.80 0.04 0.95

Data are presented as means + standard error. Bolded P values are significant at P <0.05. When there is a significant interaction, the P values for main
effects of nutrition and treatment are not shown and replaced with a dash (-). Superscripts(a,b,c) denotes differences at P < 0.05. Concentrations are
expressed in umol/L. Experimental units: ADQ-CON, n = 6; RES-CON, n = 6; ADQ-MEL, n = 6; RES-MEL n = 7. Abbreviations: NUT, nutrition; TRT,
treatment; NUT*TRT, nutrition by treatment interaction; ADQ-CON, adequately fed control; RES-CON, restricted fed control; ADQ-MEL, adequately
fed melatonin supplemented; RES-MEL, restricted fed melatonin supplemented.



Supplemental Table S7. Individual amino acids in amnion in the summer replicate.

Amino Acid (umol/L) ADQ-CON RES-CON ADQ-MEL RES-MEL NUT TRT NUT*TRT
Alanine 247.61 £120.46 161.39 £22.29 149.37 +31.52 139.67 +£36.38 0.70 0.45 0.70
Sarcosine 7.68+ 0.96 6.34+ 0.46 630+ 0.63 8.53+ 2.67 0.30 0.42 0.90
Glycine 190.46 + 43.19 201.58 £48.70 189.75 +43.29 183.55 £ 74.41 0.47 0.38 0.42
a-Aminobutyric acid 1357+ 4.19 13.54+ 2.19 9.19+ 1.07 9.58+ 1.52 0.88 0.06 0.25
Valine 19632+ 69.56 177.73 +£52.55 107.88 £37.62 101.15 +49.88 0.77 0.13 0.95
-Aminoisobutyric acid 774+  0.59 6.88 + 0.35 6.83+ 0.46 894+ 2.26 0.35 0.39 0.87
Leucine 81.12+ 29.19  88.11 £25.84 53.34 +£18.43 49.84 +24.55 0.97 0.08 0.74
Isoleucine 53.77+ 20.56  58.27+17.52 34.97 £13.28 33.91+17.42 0.79 0.09 0.78
Threonine 37.60+ 10.35 3827+ 9.12 31.28 £ 7.30 2538+ 7.86 0.61 0.17 0.64
Serine 4472+ 886  36.26+ 7.48 31.96 £ 8.06 3141+ 7.48 0.58 0.28 0.63
Proline 61.86 £ 21.02  47.55+ 8.76 33.03+ 8.18 40.54 £ 11.06 0.93 0.23 0.54
Asparagine 18.63+ 3.49 16.77+ 2.78 14.06 + 1.99 13.53+ 248 0.54 0.24 0.97
Thiaproline 235+ 0.59 043+ 0.43 0.96 + 0.61 0.82+ 0.53 0.04 0.19 0.15
Aspartic acid 10.17+ 1.00 7.93+ 0.39 841+ 0.62 8.17+ 047 0.14 0.32 0.16
Methionine 1468+ 3.04 12.86 + 2.34 10.88 + 1.83 10.27 £ 2.39 0.52 0.15 0.83
4-Hydroxyproline 31.06 £ 12.39 2275+ 4.85 20.70 £ 4.88 60.85 £42.63 0.46 0.77 0.89
Glutamic acid 6525+ 1449 41.69+ 5.71 38.01 + 4.80 36.84+ 5.12 0.01 0.17 0.91
Phenylalanine 4151+ 13.60 36.18+ 7.14 2479 + 5.54 22.09+ 7.05 0.71 0.11 0.94
a-Aminoadipic acid 13.88+ 1.34 10.55+ 0.41 12.93 £ 2.62 1297+ 2.74 0.11 0.52 0.40
Glutamine 232.72+ 79.70  208.12 £34.34 173.71 + 38.50 175.49 £ 46.20 0.82 0.38 0.60
Ornithine 38.05+ 8.07 36.60+ 647 26.64 £ 3.50 35.79 +£10.44 0.88 0.19 0.91
Glycine-proline 1.34+ 0.66 149+ 0.67 2.09+ 0.95 1.93+ 0.59 0.67 0.31 0.23
Lysine 50.89+ 6.56 49.13+ 847 4248 £ 8.06 57.68 £27.69 0.43 0.15 0.58
Histidine 41.62+ 8.00 3857+ 6.12 3490+ 6.74 2797+ 5.62 0.28 0.12 0.59
Hydroxylysine 1038+ 1.18 8.890+ 0.10 9.74+ 0.79 1246 £ 3.52 0.44 0.92 0.75
Tyrosine 4127+ 10.79 3434+ 6.68 24.38 £ 4.60 21.81 + 6.58 0.31 0.02 0.42
Proline-hydroxyproline 4693+ 1560 3194+ 7.82 44.52 £ 4.60 43.37+10.37 0.66 0.41 0.06
Tryptophan 28.86+ 7.86 2554+ 526 19.89+ 4.22 18.55+ 5.56 0.19 0.07 0.79
Cystathionine 217+ 1.98 030+ 0.19 0.89+ 0.71 6.26+ 6.26 0.64 0.54 0.73
Cystine 815+ 131 1140+ 2.55 894+ 1.79 7.85+ 1.87 0.83 0.54 0.29

Data are presented as means + standard error. Bolded P values are significant at P <0.05. When there is a significant interaction, the P values for main
effects of nutrition and treatment are not shown and replaced with a dash (-). Superscripts(a,b,c) denotes differences at P < 0.05. Concentrations are
expressed in umol/L. Experimental units: ADQ-CON, n = 6; RES-CON, n = 6; ADQ-MEL, n = 6; RES-MEL n = 7. Abbreviations: NUT, nutrition; TRT,
treatment; NUT*TRT, nutrition by treatment interaction; ADQ-CON, adequately fed control; RES-CON, restricted fed control; ADQ-MEL, adequately
fed melatonin supplemented; RES-MEL, restricted fed melatonin supplemented.



