Supplementary Figure Legends

Figure S1: We created 2 enrichment curves, one for [*3CJamino-adipic acid (a) and one for
[*°N]lysine (b) with authentic standards. We ran these along every single batch of samples to
ensure the response stayed within the linear range. Figures Sla and S1b are examples of each
curve in a typical batch analysis.

Figure S2: An oral glucose tolerance test (OGTT) was performed after 12 hours fast to determine
insulin sensitivity. (a) glucose and (b) insulin levels during OGTT. Mann-Whitney test was used
to compare between-group comparisons. Statistical significances are indicated as *p < 0.05; **p <
0.01; ***p < 0.001; ****p < 0.0001.

Figure S3: Insulin infusion decreased lysine and a-AA flux in insulin resistant OW people with
PCOS. Parameters were measured at a steady state before insulin infusion (Baseline) and
hyperinsulinemic-euglycemic clamp (Insulin) in 18 IR and 12 healthy controls. (a) Lysine flux,
and (b) a-AA flux. Two-way repeated measures of ANOVA were performed to identify
significantly altered parameters. Multiple comparisons were corrected by FDR method of
Benjamini and Hochberg. A P-value < 0.05 is considered as significant. a-AA: a-amino adipic
acid, IR: insulin resistance.

Figure S4: Association between insulin sensitivity and concentrations of a-AA and lysine is
affected by insulin resistance condition. Correlation between glucose infusion rate (GINF) and
lysine concentration at baseline (a), lysine concentration at hyperinsulinemia (b), lysine flux at
baseline (c), lysine flux at hyperinsulinemia (d), lysine metabolic clearance rate (MCR) at baseline
(e), lysine MCR at hyperinsulinemia (f), a-AA concentration at baseline (g), a-AA concentration
at hyperinsulinemia (h), a-AA flux at baseline (i), a-AA flux at hyperinsulinemia (j), a-AA MCR

at baseline (k), and a-AA MCR at hyperinsulinemia (I). Spearman correlation analysis was



performed to identify the correlation between the variables. A p-value < 0.05 is considered as

significant.

Supplementary Methods:

parameters.

Materials

[0-13C1]- a-AA powder (99 atom % excess, Sigma Aldrich, Saint Louis, USA) was diluted with
8.4% NaHCOg until the solution appeared clear with no visible precipitate. ImL of NaHCO3 was
used for every 50mg of powder. The solution was further diluted 9x with 0.9% NaCl, and pH was
adjusted with 2N HCI until it reached 7.02. The 5mg/mL stock solution was then sterile-filtered
by Mayo Clinic Pharmacy, diluted to 1mg/mL, and stored at 4°C. [0-°N]-Lysine-2HCI (98 atom
% excess Cambridge isotope laboratories, Inc. USA #NLM-143-0) stock solution was also

prepared by Mayo Clinic Pharmacy.

Analytical methods

Isotope measurements: Plasma samples were prepared for derivatization with modifications (17).
Briefly, the plasma sample (50 pl) was acidified using 50 pl of 50% acetic acid for 5 min after
adding [**Cs]-lysine and [**Cs]-glutamate as an internal standard (1S) for lysine and as a surrogate
IS for a-AA. The mixture was passed through a prewashed AG-50W cation exchange column. The
solution was allowed to pass under gravity, and the column was then rinsed twice with water (2 x
5ml). Bound amino acids were eluted with 4 M ammonium hydroxide (3 x 1ml) and evaporated to
dryness in a Speed-Vac without heat. Samples were derivatized to their methyl esters with 50 pl

of 4 M HCL in methanol at 85°C for 45 min and dried in a speed-vac without heat. For LC-MS



analysis, 50 pl of 5% acetonitrile was added to each sample, vortexed, and transferred to
autosampler vials.

UPLC Separation was achieved using the Dionex Ultimate 3000 system with a reversed-phase
C18 column (high-strength silica 2.1 x 150 mm, 1.8 um; Waters) heated to 30°C. Mobile phase A
was 99% Milli-Q water, 1 % acetonitrile (Fisher Scientific), and 0.1 % formic acid (Fluka). Mobile
phase B was 99% acetonitrile, 1 % Milli-Q water with 0.1 % formic acid. Data was acquired with
two separate injections to account for very high levels of lysine and significantly low levels of a-
AA in derivatized samples. For a-AA analysis, the gradient was as follows: 0-4.5 min, 5-35% B
at 0.3 ml/min; 4.5-5 min, 35-95% B at 0.4 ml/min; 5-7 min, 95% B at 0.4 ml/min; 7-7.5 min, 95-
5% B at 0.4 ml/min; 7.5-10 min, 5% B at 0.3 ml/min. An injection volume of 4 pl was used. The
UPLC system was connected to the ion source via a diverter valve, which was open for 1.5-4
minutes and then closed until the end of the run. Samples were diluted 4 times using 5 %
acetonitrile for lysine analysis, and the gradient was as follows: 0-2.5 min, 5-15% B at 0.3 ml/min;
2.5-3 min, 15-95% B at 0.4 ml/min; 3-7 min, 95% B at 0.4 ml/min; 7-7.5 min, 95-5% B at 0.4
ml/min; 7.5-10 min, 5% B at 0.3 ml/min. The UPLC system was connected to the ion source via a
diverter valve, which was open for 0.5-2.5 minutes and then closed until the end of the run. An
injection volume of 1 pl was used for lysine analysis. The HESI ion source was operated at +3.5
kV spray voltage and probe heater temperature of 300°C. Sheath, auxiliary, and spare gas were 48,
11, and 1 (au), respectively. The capillary temperature was maintained at 275°C.

A high-resolution orbitrap mass spectrometer (Thermo Q Exactive Plus) was used at 70,000
resolution for all analyses. A maximum injection time of 100ms was employed, and an AGC target
of 1e® was used for o-AA, whereas an AGC target of 2e®> was used for L-lysine. An isolation

window width of 4.0 m/z and 1.0 m/z was used for precursor isolation of lysine and a-AA,



respectively. The product ions were collected under high resolution. Precursor-transition pairs
corresponding to “N-lysine (161.12 > 144.1019), *N-lysine (161.12 > 144.1019), ?C- o-AA
(190.12 > 158.0809), 13C- a-AA (191.12 > 159.0842), and 5N- o-AA (191.12 > 159.0782) were
measured.

Based on [*°N1]-lysine infusion alone, product ion m/z 159.0784 corresponding to [**N1]- a-AA
was selected for enrichment calculations. Since the mass spectrometer was set at a resolution of
70,000, product ion m/z 159.0844 corresponding to [*3C]- a-AA could be distinguished from [**N]-
a-AA and was used to calculate [**N] and [*3C]- a-AA enrichment.

Important to note that since these data were acquired in a quadrupole-orbitrap under parallel
reaction monitoring mode (PRM) that included only 2 ions, 190.12 & 191.12, for 12C[AAA] &
[13C]JAAA respectively, at 1.0 m/z isolation width, dwell time was not one of the parameters.
Instead, we used the following parameters for this data acquisition: resolution at 70K, AGC target

of 1e6, and Maximum IT of 100 ms to achieve 10-15 points across each isotope peak.



Supplementary Table S1: Metabolomics data

Supplementary Table Sla: (Control)

Group Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control Control
Time point baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin baseline Insulin
Subject ca ca Q o] c a ca ca cs cs c6 c6 (o) c7 c8 c8 c9 c c10 c10 c11 c11 c12 c12
Valine(uM) 26236 81.44 204.53 10230 316.56 132.49 258.40 109.22 274.20 17.73 266.19 116.36 28585 104.33 21562 11881 243.99 11157 26855 13382 26367 107.15 260.44 112.08
Leucine(uM) 143.89 29.44 104.46 35.83 162.38 40.85 148.84 38.22 116.40 4441 136.84 41.29 144.49 34.15 116.12 4157 106.36 39.24 105.87 47.37 150.39 37.24 118.42 36.66
Isoleucine(uM) 97.57 14.45 70.59 1639 106.22 24.02 92.06 16.24 76.04 1914 84.24 1527 89.64 15.68 70.88 20.13 60.57 21.26 59.02 272 93.67 1731 73.10 1828
Phenylalanine(uM) 74.30 30.07 66.08 30.85 70.14 27.99 9453 3731 65.88 32.04 7938 34.89 68.48 26.57 74.47 33.06 69.10 34.92 78.74 40.92 79.35 27.68 72.64 2935
Tryptophan(uM) 67.12 25.99 72.97 34.43 78.08 27.22 65.22 3183 79.70 37.36 7839 39.11 7163 24.97 72.63 35.96 47.18 23.30 71.94 41.97 82.38 35.14 8237 3953
Methionine(uM) 3121 671 007 8.80 41.07 1013 37.84 8.49 21.88 930 27.06 805 29.75 7.63 13.85 9.09 26.17 1159 27.49 10.46 39.24 801 31.28 872
Lysine(uM) 18161 155.73 154.72 145.20 207.44 20253 23411 207.78 13224 159.33 180.92 187.62 172.14 169.16 99.47 194.81 161.68 22319 165.13 204.72 23137 186.36 182.68 21570
Histidine(uM) 163.98 76.54 107.21 77.33 134.90 93.84 130.76 7213 135.19 79.78 96.77 68.98 11559 74.15 79.14 73.24 109.23 71.02 11256 70.27 12391 61.67 14241 84.96
Threonine(uM) 11053 35.87 102.49 50.02 148.22 67.13 236.74 107.48 106.72 61.67 98.47 47.60 137.39 55.27 71.47 46.19 116.24 73.96 13133 7157 150.26 53.91 12048 54.30
Glycine(uM) 199.70 157.72 270.67 22530 200.12 198.18 267.61 198.26 228.22 25134 188.44 218.95 29436 240.43 34731 32082 206.67 237.25 33298 295.49 196.29 141.18 330.05 327.79
Sarcosine(uM) 1264 12.95 6.40 5.09 5.60 371 6.47 4.90 7.86 5.49 6.55 611 6.03 517 498 550 575 525 673 5.04 757 5.86 715 7.86
‘Alanine(uM) 286.11 180.59 33215 23159 41573 33182 408.47 262.77 256.83 186.88 357.68 199.53 306.90 176.52 23635 24937 319.76 23457 38288 257.09 41679 240.60 340.54 240.45
beta-Alanine(uiM) 622 175 1362 205 11.10 253 1122 193 18.60 176 852 265 827 225 165 206 374 113 763 064 1937 175 530 1.06
Serine(uM) 105.10 5358 92.65 60.27 11065 68.21 165.93 86.18 11344 90.15 8273 55.68 11061 58.53 95.49 56.81 100.82 79.18 108.71 66.36 12933 56.51 116.99 74.08
Arginine(uM) 7361 30.11 61.70 27.61 91.79 47.01 129.72 61.69 4935 32.69 76.26 3378 56.84. 26.81 76.49 3821 47.99 39.49 57.58 38.42 110.75 4175 60.76 34.07
Ornithine(uM) 45.12 13.69 3271 13.09 66.24 27.23 62.52 25.93 38.00 18.33 4074 2031 45.05 14.29 60.62 2451 49.75 26.96 52.62 25.28 63.30 23.99 4033 17.87
Citrulline(uM) 3167 1336 25.03 1462 3262 20.20 28.96 16.15 29.08 15.00 38.26 20.09 40.07 14.24 40.24. 18.08 2658 1316 2858 2255 3231 1575 25.25 16.76
Asparagine(uM) 84.56 3835 8373 39.60 11227 52.88 136.60 49.01 63.19 39.22 79.39 34.93 10157 42.25 90.74 44.64 115.66 63.85 105.20 61.43 117.02 4537 84.95 47.89
Aspartic Acid(iM) 363 179 1.40 103 2.05 119 321 168 176 111 258 1.59 1.95 0.69 181 089 175 089 125 070 1.69 078 090 066
Glutamine(uM) 404.64 278.42 447.14 30232 543.59 427.07 573.00 397.02 370.01 285.44 37257 30228 387.20 307.31 38297 33404 435.43 431.03 52521 387.13 490.69 308.09 445.05 392.60
Glutamic Acid(uM) 34.12 2545 1521 1693 2245 26.80 46.24 29.43 2561 23.10 46.29 30.95 37.48 2195 47.90 3111 43.70 40.89 2574 3073 3388 25.50 23.85 24.32
Tyrosine(uM) 59.68 15.93 54.99 20.03 87.26 24.91 80.13 2257 71.22 28.46 76.05 29.45 74.78 16.72 65.09 25.88 55.84 2383 70.67 31.24 98.68 28.48 5151 1963
Cysteine(uM) 824 5.10 1023 10.80 1237 17.41 1827 11.99 15.83 1531 1128 1184 874 1734 1398 25.43 2152 19.42 1763 23.96 1857 1766 15.00 13.05
Homocysteine(uM) 087 0.80 068 053 0.49 057 1.02 101 078 087 152 155 091 0.85 104 112 156 107 158 182 156 155 078 117
Cystathionine 1(uM) 061 027 041 025 0.48 025 036 021 0.40 023 041 023 027 023 024 025 078 033 045 025 068 025 032 020
alpha-Aminoadipic- 185 113 134 083 184 093 128 0.85 1.20 072 227 116 143 094 0385 089 167 086 172 111 1.40 096 123 1.09
acid(um)

Hydroxylysine 2(iM) 072 043 097 057 061 041 061 037 067 050 065 042 0.60 057 038 048 0.60 049 062 050 0.89 043 051 043
1-Methylhistidine(uM) 47.52 1136 28.46 875 55.97 1832 2956 854 53.73 1151 2423 657 1021 258 062 057 6.62 226 474 188 19.41 485 29.29 719
3-Methylhistidine(uM) 1154 511 689 430 7.80 457 495 238 1147 415 7.23 349 673 326 367 353 473 258 7.04 4.42 677 451 457 247
Proline(uM) 231.07 91.24 198.28 10239 334.20 150.10 30330 118.99 165.96 80.34. 216.72 69.42 254.24 78.04 168.28 92.62 232.74 104.25 23534 99.68 27656 77.15 179.55 73.02
Hydroxyproline(M) 12.10 6.15 16.20 9.90 1631 9.67 1628 876 1997 1066 1458 755 1713 7.40 1110 716 10.83 772 1391 6.67 1458 6.83 12.00 7.35
alpha-Amino-N-butyric- 17.02 1137 1353 9.84 2358 2151 25.83 16.94 2119 16.19 15.44 972 13.44 1278 273 1674 11.93 10.08 1413 14552 23.47 15.03 21.42 2024
acid(uMm)

beta-Aminoisobutyric- 112 0.96 174 135 160 152 091 081 1.06 090 150 148 241 249 201 188 152 142 093 0386 218 187 079 075
acid(um)

gamma-Amino-N-butyric- 019 0.16 021 018 021 017 017 0.16 020 017 0.19 018 020 0.18 018 019 0.17 015 019 016 021 018 018 0.16
acid(um)

Ethanolamine(uM) 386 385 5.08 452 5.09 5.16 4.00 3.97 6.45 5.60 4.16 455 384 391 394 475 318 337 5.08 268 543 545 4.42 421
Phosphoethanolamine(uM) 238 111 197 1.00 243 070 183 078 209 075 225 1.40 179 124 169 212 167 090 263 087 270 131 143 086




Supplementary Table S1b:

(Insulin Resistant-IR)

Group ® ® ® 0 0 0 ® ® ® " ® ® ® " " " " " " " " " " " " ® " ® " ® " " ® " ® "
Time point baseline nsul basel nsuli basel nsuli base nsul base bas ns basel nsuli basel nsuli s Insuli bas nsul baseline nsuli basel nsuli basel Tnsulin baseline Tnsulin basel Tnsulin baseline Tnsulin baseline Tnsulin basel
n i n ine n line in line elin uli ine n ine n elin n eli in n ine n ine ine
Subject TRT TRT "2 "2 "3 "3 Ra Ra 3 3 3 3 R7 "7 "8 "8 RS RS "L TR10 R11 R11 R12 R12 R13 RI3 R14 R1a RIS RIS R16 R16 RI7 17 R18 18
o
Valine(uM) B 670 2664 169 2855 11 291 T6# 339 1959 758 14 7329 26 293 517 285, 713 E 216, 39883 514 2654 980 3665 7386 28631 20457 3065 Tesss 3517 2735 B 26353 EE 7552
2 3 a 1 6 88 06 17 B % 18 3 B 55 8 a5 6 23 8 o 9 5 1 6 7
1 9
Leucine(uh) 19793 7188 1384 37 1079 5659 13 604 1 5202 128, 56, 1260 S112 168, 6368 147 670 g %81 2797 ato1 1116 8330 1537 5877 13671 5738 1853 8056 15939 189 26360 10028 1770 5783
7 5 % 3 9 59 0 3 05 2 58 5 5 9 a 1
B
TsoleucineluM] 2164 228 3 674 6342 3143 53 256 367 334 738 2 7738 946 105 327 501 3235 53 s 13338 1572 6245 3681 5952 2898 30 L3 47 067 0318 958 6752 2020 a1 3016
6 2 5 6 54 02 1 62 3 3 2
Phenyialanine(uh 9565 X 9978 5018 5260 2950 719 368 616 w023 744 3 7191 3110 772 3819 %02 3899 &0 50 5802 3173 6237 w77 Ga6a 3399 513 3196 7178 w568 7128 3080 3667 5033 78350 3710
) 3 o 6 3 27 7 4 % 2
Tryptophan(uv] 5523 3 5043 2723 5388 3927 749 G 5238 337 734 [ 5677 3011 £ w540 1 943 55 509 514 2T 7177 2303 7803 [rEny 712 987 5340 EXE 5048 3846 5207 w581 536 3758
6 1 9 9 2 1 2 14 0
Methionine(uh] 3617 78 2280 508 250 178 773 T2 %63 Tazs 321 T 68 Toa8 306 225 316 T30 = a5 a6 g 2005 Taas 832 528 2508 780 577 1230 3718 597 3420 Teas 3072 TT01
B 2 B B 5o 1 s 2 o
Cysine(v] 2173 2383 733 1876 1863 2721 236, 261 23 3164 24, 2 T84 247 2 2525 233, 2865 20 273, 27892 2116 Te86 2662 1707 20720 23987 32390 2520 28651 21993 22929 20228 32021 2092 23092
8 6 8 B 1 95 2 4 s 2% 05 4 1 2% 9 32 4 29 94 8 0 4 9 1 )
6 s
Histdineluh] 353 7315 a1 7100 1085 5725 118 100, 105 5020 4 85 5591 8954 107 6637 117 5066 i 770 12482 6994 5974 8077 1004 7724 5501 7620 058 5922 2544 5148 5243 12640 T34 GER
3 7 2 %0 38 56 7 20 57 a1 3 s 2 3
7
Threonine(aM] 12593 7343 1005 7600 22 7900 5 53 10, 51 3 3 272 150 129 673 159, To1a 1 105, Ta271 5556 9389 7053 5393 5131 5161 10746 T2a1 130 177.42 8062 1532 5787 1762 10575
s 3 a2 2 2 57 51 B 00 a 2 o1 86 1 s
1
Glycine(uM] 16652 247 2696 2853 1377 1377 246 265, 18] 1355 180, w 2303 2326 152 455 152 2165 g 23 2107 1833 611 1737 1883 19757 Ti652 1576 25 160,06 8386 1858 10405 3407 2071 21050
4 4 o 7 3 a4 06 9 6 o1 a9 8 0 66 1 87 0 80 a3 7 2 a 8 5 4
2 4
Sarcosne(M) 752 79 732 54 795 703 581 512 528 53 a8 3 52 TIas @17 328 565 s 52 060 565 726 561 58 590 592 595 734 12 T4 582 562 053 708 25 025
7 B
‘Alanineluh) 37390 3087 782 2462 5071 3355 @37, 271 357, 2351 2 % 7590 3059 370 2170 25, 3035 w 320, 47686 2709 2978 2022 2878 20575 57358 588 3562 25651 2288 75434 T3236 g [ 73515
3 1 3 o o 57 2% 86 0 7 65 5 s 2 9 97 3 31 a7 1 s 8 1 6 6
3 3
beta- Alanine(uM] 563 261 560 200 1302 195 567 Tea s 170 896 7 173 Tas ) 310 61 37 84 293 1244 T60 520 221 1501 Tes 3 71 571 247 3583 Ta2 1500 ) 1265 215
s B s 7 7
Serineluh) ES 6781 1108 622 B304 6305 578 818 73 6489 81 50 1000 6196 555 6243 305 5817 5. 125, 12610 5849 5793 7834 7318 5940 5056 7818 7388 6382 2672 535 5579 5308 7976 5874
3 6 3 7 s 8 1 o B 35 70
ArginineluM] 5361 5971 G368 2926 5017 1236 106, 558 363 5146 503 . 7452 5214 105 5105 58 6568 7 503 14295 5185 6085 5435 648 3093 7762 941 045 5964 5019 7456 5636 5269 Ties 5333
a2 1 o 9 66 9 s 66 7 6 9
Ormithine(h) 20 3338 5307 893 3683 219 558 298 567 2981 754 27 6183 H63 793 3293 72 260 6L EE 6206 7108 3321 27855 5290 595 3122 866 Tags ) 7782 2898 626 EES 663 3298
3 B B 3 36 s H 2% H 2
Citrallinelam) 26356 612 2684 927 588 872 350 66 388 261 395 o 148 2162 281 663 294 231 2% 62 3837 282 3041 2231 2676 1685 1956 389 2651 915 328 698 2852 2102 3661 2821
o 1 4 4 8 a 3 82 3
Asparagineluv] 7077 =0 G921 386 5189 5032 554 GE) 513 5577 589 . 5525 EX) ) ) 597 5405 7, 514 1250 w87 7617 5636 7582 g 0273 G557 5875 350 1278 552 G632 1856 5993 1856
6 3 B 3 a4 3 s 64 B
‘Aspartic Ac(AM) 338 255 218 08 278 3 Te1 136 202 166 318 s 3 T a7 253 238 160 25 o4 228 061 7 129 199 116 235 170 @23 234 228 055 =3 334 345 Tae
7 9 s
Glataminelah) 3516 3858 w025 2982 2035 3752 35, EQ 393 221 GO E) w12 3959 GO 3000 51, 3954 E) 352, 8214 3547 3757 3844 3336 29302 32566 30528 3265 3a1sa 56175 3 W38.46 w0953 Ta8s 35803
3 o 6 s o a2 14 a2 6 89 23 B 4 78 a 82 9 52 53 7 0 2 7 0 o
2 a
Glutamic EE 5530 5262 2615 w7 5824 368 9 G2 571 3 30, 3283 2748 710 697 397 £ 7. 110, 570 7733 5059 w80 5115 3275 5568 EX3 5017 3 3505 2814 EX) 885 5015 w79
Acidum) 1 2 7 1 08 7 6 o5 &7
Tyrosinelum] 519 w76 673 2648 5340 2715 535 w2 715 3861 732 EQ 6751 2694 838 3598 52 w578 &7 552 5513 7560 513 w018 6183 568 5830 6136 5638 75 8552 2878 12850 5621 1103 251
2 B 1 3 50 2 3 o7 9 3
Cysteineluh) 2391 2022 942 1052 1335 531 65 7 161 263 507 10 1980 1883 204 2268 211 2801 21 %88 2751 1766 1887 960 1589 2061 2045 1930 2059 2555 1574 1982 2355 2545 17 1253
4 s 6 7 B 9 95 3
Homocysteineli 080 080 070 052 060 067 057 078 057 100 120 08 118 137 150 57 168 16 02 3 078 17 3 Tes T 195 125 205 Tez 195 Tes 11 055 025 202 238
M) 1 a




Cystathionine 075 031 042 021 028 022 035 022 069 037 036 02 035 020 047 025 043 027 03 020 049 021 031 023 0z8 029 028 021 054 027 055 024 Tel CE 037 021
3 s
alpha- 320 129 138 076 Ta0 128 171 To1 177 T 153 1 080 071 238 17 Te7 Tao 27 57 260 112 59 130 203 T18 225 92 273 Tes 210 T00 3 150 259 105
Aminoadipic- 5 4
acid(uM)
Hydronylysine 059 052 T00 07 061 055 045 038 054 047 065 o 039 037 056 051 065 053 08 083 G2 043 18 102 o2 067 085 050 o8 065 050 043 Tas 052 08 052
2 8
T 2068 536 2792 3 3205 33 %8 563 618 110 372 82 T5a T8 533 290 568 1980 37, 518 2899 013 067 el 2503 625 3022 636 7252 277 5626 515 7654 2337 370 531
Methylhistidine(ys o B 6 s 3 6 78
)
3 Se8 328 507 £ o 35 S0 37 540 3 505 25 346 a5 525 EEE) 537 &3 57 372 T35 ) 735 o =3 31 500 341 556 579 730 3 Tias 750 528 23
Methylhistidine(ys 7 3
M)
Proline(uh] 30135 1207 3001 168 2814 511 242, 5838 154 1041 247 55 3381 T84 27 EX) 283 254 23 110 27501 5267 1282 5217 1756 5505 21434 10582 2616 3364 31025 12637 3507 8859 3505 6634
1 2 a 8 B 09 4 13 8 17 12 2 9 %0 7 8 as 76 3 5 a s
4
Hydroxyproline(s 13 837 561 570 1178 501 s 572 64 763 s 74 53 1033 51 715 78 1083 T 741 1482 513 1219 856 065 590 a6l 548 To6a 1081 1590 838 1282 1009 1857 558
M) 7 4 1 3 9 5 87
alpha-Amino-N 072 2551 1275 167 2633 2218 306 236 209 2031 218 1 573 726 344 249 296 2638 2 232 303 1731 2867 3075 15 a7 377 2585 2452 2588 2164 Tas 3067 2856 26a 2045
butyric-acid(um) s s 8 7 ) 6 s 7 s
beta- 15 137 119 T16 088 T07 230 229 Tag 158 T10 1 Tag 178 270 268 128 Tes 05 058 T11 083 236 255 105 15 086 094 3 050 080 o1 099 105 T05 082
Aminoisobutyric o 6
acid(uM)
gamma-Amino-N- 016 017 019 017 018 015 018 017 015 017 015 o1 015 015 021 015 018 018 o1 3 020 016 020 =g o1 016 o6 018 o1 017 o1 016 020 o1 020 017
butyric-acid(uM) 6 9
Ethanolamineluh 528 599 @20 503 3 393 =3 503 587 = =3 @3 Zas 728 76 3 509 595 52 02 510 515 3% T 765 =3 537 510 32 a2 278 769 505 798 =) 3
) o 6 4
Phosphocthancla Teo 121 116 To8 152 3 Ta1 073 oz 110 200 1 58 075 205 073 17 122 36 190 S8 153 192 126 258 T21 285 71 T81 112 273 030 267 127 366 084
mine(u) i s




