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ABSTRACT: Acyl-Coenzyme As (acyl-CoAs) are a group of activated fatty acid molecules participating in
multiple cellular processes including lipid synthesis, oxidative metabolism of fatty acids to produce ATP,
transcriptional regulation and protein post-translational modification. Quantification of cellular acyl-CoAs is
challenging due to their instability in aqueous solutions and lack of blank matrices. Here we demonstrate an
LC-MS/MS analytical method which allows for absolute quantitation with broad coverage of cellular acyl-CoAs.
This assay was applied to profile endogenous acyl-CoAs under the challenge of a variety of dietary fatty acids in
prostate and hepatic cells. Additionally, this approach allowed for detection of multiple fatty acid metabolic
processes including the biogenesis of acyl-CoAs, and their elongation, degradation, and desaturation. Hierarchical
clustering in the remodeling of acyl-CoA profiles revealed a fatty acid-specific pattern across all tested cell lines,
which provides a valuable reference for making predictions in other cell models. Individual acyl-CoAs were
identified which were altered differentially by exogenous fatty acids in divergent tumorigenicity states of cells.
These findings demonstrate the power of acyl-CoA profiling toward understanding the mechanisms for the

progression of tumors or other diseases in response to fatty acids.
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Figure S1. Representative chromatograms of acyl-CoA analytes in HepG2 cells. Retention times (min) and peak

areas are labeled.
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Name Forward Sequence Reverse Sequence
ACSL1 TCTTCCCCGTGGTTCCAA TGGTGTTTGCTTGTCCGAAA
ACSL3 ACTCCACTGTGCGACAGCTTT CACCACACAACAGGAGACGAA
ACSL4 ACTGGCCGACCTAAGGGAG GCCAAAGGCAAGTAGCCAATA
ACSL5 TGGCTATCTTACAAACAGGTGTC TCCACTCTGGCCTATTCTGAG
ACSL6 CGCTACATCATCAATACAGCGG GCATGGACTTAATGACCACCC
GAPDH CCACATCGCTCAGACACCAT ACCAGGCGCCCAATACG

Table S1. Primer sets for real-time RT-PCR analysis of expression of ACSL genes.



PNT2 | Control | C10:0 C12:0 C14:0 C16:0 C18:0 C18:1 C18:1 C20:0
EA
10:0 240 = | 12988 £ | 26.61 =+ | 1544 =*=| 10.27 = 9.00 = 9.74+| 866 x| 281 %
CoA 0.99 35.13 1.44 0.80 1.00 2.99 1.35 242 181
12:0 355+ 1966 +| 36517 +| 3128 | 2175+ | 2161+ 876 +| 1142 +| 534 =+
CoA 1.22 4.95 44.89 6.62 7.12 1.80 1.42 1.16 1.66
14:0 2249 =+ 29.67 +| 4838 =*| 36356+ | 50.23+| 3797 | 1447+ 1535 %] 16.02 =+
CoA 0.41 6.21 1.37 55.25 3.23 2.32 1.68 3.20 3.81
16:0 36.81 x| 77.10%x| 34.70 = 72.05 316.58 3931 +| 1475+ 1583 =*=| 2371 =+
CoA 1.56 17.15 457 +13.08 | +1796 | 8.12 0.58 1.50 212
18:0 2333 +| 2987 x| 965 *| 1222 +| 39.95+| 298.33 1119 +| 1514 +=| 2153 =
CoA 3.15 7.66 1.73 1.89 297 +27.36 | 1.83 2.03 1.63
18:1 9225 x| 60.85=+| 30.55 =*| 47.97 | 103.78 = | 172.85 | 545.17 = | 76297 = | 63.04 =
CoA 6.74 16.74 297 11.38 8.36 9.33 46.29 24.58 11.62
18:2 438 x| 437 x| 284 x| 423 + 8.14 + 647 x| 1434 +| 673 x| 545 =*
CoA 4.48 0.71 0.67 1.25 1.38 1.69 161 1.17 2.55
20:0 228 x| 366 x| 072 x| 139 =+ 117 = 8.43 = 074 x| 092 *=| 3894+
CoA 0.18 1.05 0.76 1.14 0.68 2.15 0.32 0.43 11.49
20:4 803 x| 292 x| 114 x| 341 =+ 577+ 416 | 1029+ | 284 x| 265 =+
CoA 2.09 0.27 0.66 1.66 2.28 1.33 2.81 0.92 1.57
DU145 | Control | C10:0 C12:0 C14:0 C16:0 C18:0 C18:1 C18:1 C20:0
EA
10:0 18482 x| 11.74 = 123+ 232 + 131%+| 467 x| 134 x| 052 =+
CoA 073 =+ 32.23 0.81 0.45 0.58 0.37 1.15 0.74 0.10
0.38
12:0 7.39 +| 233.04 = 559 + 247 % 0.62 = 078 x| 236 x| 056 =+
CoA 058 £ 0.72 5.58 1.76 0.53 0.59 0.70 1.68 0.26
0.15
14:0 28.78 30.37 = | 36.67 | 260.33 | 36.66 x| 2286 *| 1534|2575 *=| 10.16 =+
CoA +0.67 2.56 1.65 30.37 3.52 2.84 4.29 7.58 0.62
16:0 43.61 5459 +| 3748 | 48.69 | 555.80 | 20.00 + 6.28 =] 1890 *| 1057 =%
CoA +2.17 6.13 1.30 4.42 24.79 2.45 143 2.81 2.60
18:0 28.96 2415+ 7.62 + 859+ | 4207 x| 28153 x| 597 =+| 2818 x| 6.27 *
CoA +5.28 3.67 1.73 0.98 2.33 13.10 0.71 8.73 0.36
18:1 75.54 3748 x| 2537 x| 2585+| 9476 =+| 5320+ | 53253 | 55221+ 1119 =+
CoA +8.97 6.31 0.17 244 6.47 1.25 +31.64 | 85.21 1.48
18:2 6.28 + 341 + 371+ 8.89 + 6.92 + 737 | 506 x| 549 =+
CoA 749 =+ 041 0.85 0.99 1.93 121 2.30 1.40 1.67
2.63
20:0 3.80 + 0.95 = 1.08 = 214+ 1117 % 075 x| 229 x| 2324 =+
CoA 234 £ 149 0.23 0.56 0.85 2.80 0.47 091 1.47




0.36
20:4 4.04 = 194 = 217 = 3.23 = 312 = 839+| 192 x| 378 %=
CoA 3.70 == 0.38 0.53 0.45 0.97 0.74 0.51 0.22 0.99

0.97
HepG | Control C10:0 C12:0 C14:0 C16:0 C18:0 ci18:1 C18:1 C20:0
2 EA
10:0 516 = | 13257 | 2351 % 792 = 584 = 5.61 = 6.65 + 597 = 6.13 =
CoA 1.07 18.76 1.69 0.17 0.49 2.86 1.34 1.00 1.67
12:0 6.90 x| 1287 x| 15532 | 20.51 + 932 x| 1016 % 8.70 = 9.95+| 10.04 =
CoA 0.35 2.36 9.00 3.52 1.23 3.19 1.63 0.28 1.75
14:0 90.62 +| 5491+ 67.8+| 23291 +| 8233+| 104.6+| 101.23 +| 110.71 = | 10431 +
CoA 11.26 9.23 2.29 58.40 5.63 21.37 7.87 18.00 10.77
16:0 14389 +| 81.25%| 9246 x| 132.75 % | 23755 x| 219.25 = | 14712 £ | 183.35 = | 179.17 =
CoA 17.40 8.43 4.42 5.73 10.31 42.27 7.24 19.71 22.09
18:0 5859+ | 36.84%x| 3198+ | 36.81%| 64.05=*| 20847 x| 4793 x| 67.40 =% 66.7 =
CoA 9.10 2.70 2.64 281 7.14 37.44 461 14.92 12.69
18:1 26257 +| 12324 +| 1519+ | 206.88 = | 275.4 +| 44583 +| 526.67 + | 664.62 + | 332.83 +
CoA 31.98 7.97 12.23 17.71 16.33 86.15 22.31 99.36 47.03
18:2 17.47 = 6.82 = 883 x| 1524 x| 1749%x| 2199+ | 2093 %| 2784 x| 18.67 =
CoA 2.84 0.99 0.92 3.17 1.74 5.13 3.40 2.32 3.34
18:3 135+ 0.53 = 0.83 = 0.54 = 0.69 = 163 %+ 0.86 = 134 + 1.46 +
CoA 0.26 0.30 0.52 0.47 0.66 1.01 0.78 0.74 041
20:0 251 + 2.29 + 112+ 185+ 146 = 456 + 143 = 156 +| 2183+
CoA 0.20 0.42 0.07 0.06 0.39 1.01 1.26 0.61 2.24
20:4 532 = 246 = 245 2.85 343 = 6.40 = 9.75 = 4.84 + 6.78 =
CoA 0.59 0.45 0.39 1.78 1.39 2.87 2.16 4.10 0.70
Hep3B | Control | C10:0 C12:0 C14:0 C16:0 C18:0 C18:1 C18:1 C20:0

EA

10:0 361 *£]4926 x| 1312+ 551 + 514 +| 483 =+ 473 = 8.39 = 474 =
CoA 0.38 6.96 2.56 0.66 1.03 0.30 0.18 2.36 0.67
12:0 120 x| 751 +| 4895+ 8.19 = 261 x| 244 =+ 2.10 = 3.14 + 192 +
CoA 0.57 0.85 1.88 1.07 0.60 0.63 0.22 0.48 0.82
14:0 3151 +| 5612 +| 7895+ 23885+ | 41.08=+|49.08 +| 51.32+| 7351+| 50.61=+
CoA 2.26 2.81 4.26 12.68 4.25 2.10 6.90 6.54 6.49
16:0 4279 *| 6111 *+| 4852+ | 8426 % | 92.00 x| 4987 *| 56.82 x| 5757 x| 76.09
CoA 9.33 3.01 1.03 4.18 9.78 7.90 10.20 7.06 5.33
18:0 773 x| 932 =% 451 + 893+ | 1143+ 3353 x| 1225+ | 1411+ | 1225=*
CoA 131 3.34 0.53 0.45 1.37 2.86 341 0.72 171
18:1 35.01 +£| 4064 x| 2498+ | 4322x| 4144 +|50.35 =*x| 153.16 | 187.26 =| 67.40 =
CoA 11.58 1.80 1.93 4.61 4.39 3.45 22.16 25.99 8.07
18:2 2829 £| 36.71 x| 2751 x| 4080=x| 3427 x| 4127 x| 46.86%| 5837 x| 4590
CoA 6.72 0.83 2.72 6.42 3.23 3.96 5.39 10.08 8.59




18:3 2.52 358 =+ 413 + 6.19 + 380+| 3.06 %= 214 = 212 = 331+
CoA 1.03 1.05 0.20 0.45 0.58 0.86 0.61 0.25 0.50
20:0 0.53 014 = 0.50 = 047 = 039+| 094 = 1.20 = 0.97 = 1.75 =
CoA 0.08 0.02 0.33 0.22 0.07 0.45 0.11 0.23 0.55
20:4 7.63 1026 +| 1034 %| 1744+ 1396+ | 1575 *=| 2121 +| 1644 x| 1517+
CoA 2.53 0.29 1.12 2.02 1.67 3.34 2.54 2.45 3.75

Table S2. Amounts of acyl-CoAs (pmol/mg protein) in PNT2, DU145, HepG2 and Hep3B cells (n = 3) incubated

with 400 uM fatty acids for 24 h.




