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Dataset S1. Raw data (6*°N %o) for amino acids extracted from the soy-wheat diet.

Steffan et al.

Samples analysed (units: 015N %) Parameters
Soy-wheat blend (diet)
1 2 3 4 mean g

Al 383 561 386 431 -4.40 0.84

Glycine 352 465 530 -4.78 -4.56 0.75

e 522 525 375 470 -4.73 0.70
. [Leucine 259 272 307 294 -2.83 0.21

Amino acids .

Isoleucine 445 453 387 360 -4.11 0.45

Aspartic acid +

Thrionine -6.56 -5.35 -4.17 -6.65 -5.68 1.17

Glutamic acid 383 436 387 -4.50 4.14 0.34

Phenylalanine 3.55 2.87 3.40 2.46 3.07 0.50

Dataset S2. Raw data (6*°N %) for amino acids extracted from the cranberry leaf diet.

Samples analysed (units: 515N %) Parameters
Cranberry leaves (diet)
1 2 3 mean o

GUTD 555 437 574 5.22 0.74

Glycine 122 1.48 2.40 0.89 1.88

Vel 770 765 182 7.72 0.09
.. Leudine 932 877 866 8.92 0.36

Amino acids '

Isoleticing 7.55 8.91 7.91 8.12 0.70

Aspartic acid +

Thrionine 11.19 11.58 8.75 10.51 1.54

Glutamic acid 770 716 742 7.43 0.27

Phenylalanine 1522 1569 14.93 15.28 0.38
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Dataset S3. Raw data (6*N %o) for amino acids extracted from the fall armyworm diet.

Samples analysed (units: 015N %) Parameters
Insect (diet)
1 2 3 mean (o

Al 458 485 501 4.81 0.22

Glycine 013 -008 0.8 0.24 0.39

e 227 310 331 2.89 0.55
. Leuine 251 238 242 2.44 0.07

Amino acids .

Isoleucine 4.67 5.74 4.97 5.13 0.55

Aspartic acid +

Thrionine 3.71 3.78 4.27 3.92 0.31

Elzripedt 474 499 555 5.09 0.41

Phenylalanine 4.96 5.87 5.65 5.49 0.47

Dataset S4. Raw data (6*°N %o) for amino acids extracted from the maple wood diet.

Samples analysed (units: 6'°N %o) Parameters
Maple wood (diet)
1 2 3 mean o
Gl LIS 259 -4.30 9.74
Glycine 2383 897  -19.19 -17.33 7.61
Valine -9.64 231  -1338 -6.90 8.19
. Leucine 874 156 -14.00 -7.06 7.91
Amino acids '
Isoleucine -14.54 0.84 -6.85 10.87
Aspartic acid +
Thrionine 5.14 -2.43 1.35 5.35
Glutamicacd | 1094 054 1239 -7.60 7.09
Phenylalanine 238 837 331 0.89 6.49
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Dataset S5. Raw data (6*°N %o) for amino acids extracted from the birch wood diet.

Steffan et al.

Samples analysed (units: 015N %) Parameters
Birch wood (diet)
1 2 3 mean o
Alaning 873 -658  -12.50 -9.27 3.00
Glycine 1717 -1121 -1761 -1533 357
e 813 573 -11.08 -8.31 2.68
. Leucine 1327 717 -1091 -10.45 3.08
Amino acids .
Isoleucine 2776 -7.76
Aspartic acid +
Thrionine -8.46 -7.01 -10.55 -8.67 1.78
Ghutamic acid 689 616 -10.46 -7.84 2.30
Phenylalanine 1.03 270 -1.31 0.81 2.02

Dataset S6. Raw data (6*°N %o) for amino acids extracted from the shiitake mushroom diet.

Samples analysed (units: 515N %) Parameters
Fungus (diet)
1 2 3 mean o

Alanine 0.85 -0.58 20.12 0.05 0.73

Glycine 303 557 -5.97 -4.86 1.59

Valine 066 604 683 -4.51 3.36
. [Leucine 1.80 0.00 0.82 0.87 0.90

Amino acids _

Isoleucine 0.04 0.77 1.07 0.62 0.53

Aspartic acid +

Thrionine 3.70 0.89 0.34 1.64 1.80

Glutamic acid 8.77 331 2 64 4.90 3.36

Phenylalanine 3.68 4.45 4.33 5.82 2.48
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Dataset S7. Raw data (6*N %o) for amino acids extracted from the growth media used to
culture Streptomyces.

Samples analysed (units: 6'°N %o) Parameters
Growth media (diet)
1 2 3 mean o

Al 055 069 017 0.10 0.62

Glycine 893 796  -8.48 -8.45 0.48

e 390 382 397 3.90 0.07
T 423 LIl -1.58 131 0.24

Amino acids .

Isoleucine 4.55 4.00 429 4.28 0.28

Aspartic acid +

Thrionine 1.09 1.46 1.98 151 0.44

Cllizit @ 578 553 518 5,50 0.30

Phenylalanine 590 6.63 6.29 6.27 0.37

Dataset S8. Raw data (6*°N %o) for amino acids extracted from the growth media used to

culture E. coli.
Samples analysed (units: 515N %) Parameters
Growth media (diet)
1 2 3 mean o

Alanine 0.15 010  -0.34 -0.10 0.24
Glycine 056 <033 -0.13 -0.34 0.22
Vel 270 367 312 3.17 0.49

. Leucine 1.44 1.62 1.72 1.60 0.14

Amino acids '

Isoleucine 324 3.32 2.8 3.13 0.27
Aspartic acid +
Thrionine 2.32 2.40 2.66 2.46 0.18
Glutamic acid 6.43 6.53 6.79 6.58 0.18
Phenylalanine 393 325 323 3.24 0.01
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Dataset S9. Raw data (6*°N %o) for amino acids extracted from the oak leaf diet provisioned to
the leaf-cutter ants.

Samples analysed (units: 6'°N %o) Parameters
Oak leaves (diet)
1 2 3 4 5 mean o
AU 1192 <1490 -11.09  -11.67 -10.16  -11.95 1.79
Glycine 1262 <1755 -1271 <1376 -1403  -14.13 2.01
velie 1352 -13.97  -1271 -12.81  -1516  -13.63  1.00
o Leucine 1311 -17.55  -12.58  -12.35  -14.57  -14.03 2.15
Amino acids .
Isoleucine 1647 -17.39  -12.63  -13.89  -12.83  -14.64 2.17
Aspartic acid +
Thrionine 1508 -16.69  -1322  -1627 -17.44  -15.74 1.65
Glutamicacd | 1408  -1404 1147 1414 1501 1377 136
Phenylalanine 520 701 290 663 583 -551 1.62

Dataset S10. Raw data (6*°N %o) for amino acids extracted from enoki fungi (Flammulina
velutipes) cultured on the soy-wheat diet.

Samples analysed (units: 515N %) Parameters
Fungus (consumer)
1 2 3 4 5 mean g

Alanine 222 3.07 256 320 2.76 0.46

Glycine 488 6.19 472 588 5.42 0.73

Valine 2.66 376 425 3.56 0.81
. [Leucine 251 214 2.68 2.44 0.27

Amino acids '

Isoleucine 0.18 174 -1.00 0.31 1.38

Aspartic acid +

Thrionine -1.19 -0.62 -1.59 -2.68 -1.52 0.87

Glutamic acid 3.54 3.65 342 358 3,55 0.09

Phenylalanine 327 3.16 3.59 3.74 3.44 0.27
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Dataset S11. Raw data (8*°N %) for amino acids extracted from the fungus, Trichoderma

viridae, cultured on the soy-wheat diet.

Samples analysed (units: 6'°N %o) Parameters
Fungus (consumer)
1 2 3 mean o

Alanine 124 092 -1.08 0.23

Glycine 212 021 2.28 0.13 2.20

Valine 0.37 1.04 0.70 0.48
T 305 057 0.16 0.78 1.98

Amino acids .

Isoleucine 127 0.23 0.43 0.64 0.55

Aspartic acid +

Thrionine 3.31 2.29 3.06 2.89 0.53

el e 2.42 1.58 1.26 1.75 0.60

Phenylalanine 349 270 320 3.13 0.40

Dataset S12. Raw data (6*°N %o) for amino acids extracted from the fungus, Leucoagaricus
gongylophorus, cultured on the soy-wheat diet.

Samples analysed (units: 515N %) Parameters
Fungus (consumer)
1 2 3 mean o

Alanine 0.26 0.26
Glycine 101 874 -7.46 -9.07 1.80
Valine
Leucine

Amino acids _
Isoleucine 2.03 -1.82 0.11 2.72
Aspartic acid +
Thrionine 522 -0.13 1.38 2.16 2.76
Glutamic acid 3133 1.46 753 2.44 0.94
Phenylalanine 4.44 268 2.78 3.30 0.99
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Dataset S13. Raw data (8'°N %) for amino acids extracted from fairy shrimp, Branchinecta,

cultured on the soy-wheat diet.

Samples analysed (units: 6N %o) Parameters
Crustacean (consumer)
1 2 3 mean (o

Al 444 473 784 5.67 1.88

Glycine 571 496 375 -4.81 0.98

e 392 269 3.0l 3.20 0.64
. [Leucine 658 214 386 4.19 2.24

Amino acids .

J5aloEe 1585 1027  10.63 12.25 3.13

Aspartic acid +

Thrionine 3.92 1.45 4.56 3.31 1.64

Glutamic acid 3.05 2.77 3.72 3.18 0.49

Phenylalanine 284 4.07 4.16 3.69 0.74

Dataset S14. Raw data (6*°N %) for amino acids extracted from mice, Mus musculus, cultured
on the soy-wheat diet.

Samples analysed (units: 515N %) Parameters
Mammal (consumer)
1 2 3 mean g

Alanine 448 5.50 275 4.24 1.39

Glycine 142 0.61 237 1.47 0.88

Valine 3.69 181 0.34 1.95 1.68
. [Leucine 3.97 5.72 2.08 4.22 1.39

Amino acids '

Isoleucine 338 3.13 2.79 3.10 0.30

Aspartic acid +

Thrionine -1.43 0.03 2.34 0.31 1.90

Glutamic acid 4.46 5.06 3.85 4.46 0.61

Phenylalanine 4.14 4.69 3.38 4.07 0.66
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Dataset S15. Raw data (6*°N %) for amino acids extracted from red flour beetles, Tribolium
castaneum, cultured on the soy-wheat diet.

Samples analysed (units: 6'°N %o) Parameters
Insect (consumer)
1 2 3 mean (o
Al 2.45 159 227 2.10 0.45
Glycine 0.69 075 -430 -1.45 2.57
e 091 241 297 1.49 2.10
. [Leucine 252 084 090 0.82 171
Amino acids .
Isoleucine 6.28 2.81 3.42 4.17 1.85
Aspartic acid +
Thrionine 2.66 1.09 1.81 1.85 0.78
Glutamic acid 1.43 4.59 4.26 3.43 1.74
Phenylalanine 2.92 4.89 516 4.32 1.23

Dataset S16. Raw data (6*°N %o) for amino acids extracted from the black mold, Aspergillus
niger, cultured on cranberry leaves.

Samples analysed (units: 515N %) Parameters
Fungus (consumer)
1 2 3 mean o
LU 115 1247 12.24 11.95 0.71
Glycine 7.31 11.19 9.8 9.36 1.95
Vel 1159 1243 13.16 1239 078
. Leucine 1199 1210 13.99 1269 113
Amino acids '
Isoleucing 1162 1127 1208 11.66 0.40
Aspartic acid +
Thrionine 15.50 12.92 13.81 14.08 1.31
Glutamic acid 1544 1589  16.33 15.89 0.44
Phenylalanine 1571 1477 1496 15.15 0.50
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Dataset S17. Raw data (6*°N %o) for amino acids extracted from the carnivorous fungus,
Beauveria bassiana, cultured on fall armyworm larvae.

Samples analysed (units: 6'°N %o) Parameters
Fungus (consumer)
1 2 3 mean o

Alanine 1229 589 11.15 9.78 3.41

Glycine 322 0.47 327 2.32 1.60

Valine 1399  7.87 13.13 11.66 331
. [Leucine 1116 3.63 7.14 7.31 3.77

Amino acids .

Isoleucine 9.96 3.73 9.34 7.68 3.43

Aspartic acid +

Thrionine 6.11 1.92 3.82 3.95 2.10

Glutamic acid 1542 971 11.93 12.35 2.88

Phenylalanine 7.4 3.07 6.32 5.54 2.19

Dataset S18. Raw data (6*°N %o) for amino acids extracted from carnivorous beetles,

Dermestes, cultured on dried fall armyworm homogenate.

Samples analysed (units: 515N %) Parameters
Insect (consumer)
1 2 3 mean o
LU 7.11 843 9.l 8.22 1.02
Glycine 390 943 824 7.19 2.91
Valine 9.89 7.13 10.71 9.24 1.88
. [leucne 559 617 339 5.05 1.47
Amino acids '
5Bl 8.06 8.76 6.02 7.62 1.42
Aspartic acid +
Thrionine 2.89 4.10 4.52 3.84 0.85
il Ee 1021 1059 1043 1041 020
Phenylalanine 153 4.70 315 3.13 1.58
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Dataset S19. Raw data (6*°N %o) for amino acids extracted from a freshwater fish, Poecilia
reticulata, cultured on dried fall armyworm homogenate.

Samples analysed (units: 6'°N %o) Parameters
Fish (consumer)
1 2 3 4 mean g
Alaning 9.79 6.86 7.88 7.20 7.93 131
Glycine 037 0.51 1.78 4.46 1.60 2.11
Valine 424 5.63 8.21 7.68 6.44 1.84
_ [Leucine 2.16 2.38 1.97 5.07 2.89 1.46
Amino acids .
Isoleucine 9.23 1020 12.56 9.56 10.39 1.50
Aspartic acid +
Thrionine 1.27 0.77 4.97 4.90 2.98 2.27
Citizinnle 1 1381 1127 1401 13.20 1307 125
Phenylalanine 6.04 4.18 7.72 5.70 5.91 1.46

Dataset S20. Raw data (6*°N %o) for amino acids extracted from a white-rot wood fungus, Irpex
lacteus, cultured on maple wood substrates.

Samples analysed (units: 515N %) Parameters
Fungus (consumer)
1 2 3 mean o

GUTD 870 -7.66 -8.18 0.73

Glycine 1376 929 -16.30 -13.12 3.55

Valine 3.43 6.77 -5.10 2.36
. leucine 421 692 845 -6.53 2.15

Amino acids '

Isoleucine 4.40 -9.95 -2.78 10.15

Aspartic acid +

Thrionine -0.09 -4.95 -7.25 -4.10 3.66

Glutamic acid 468 429 678 5.25 1.34

Phenylalanine 3.89 4.96 351 -4.12 0.75

10



PNAS

Steffan et al.

Dataset S21. Raw data (6*°N %) for amino acids extracted from a brown-rot wood fungus,
Gloephyllum trabeum, cultured on maple wood substrates.

Samples analysed (units: 6'°N %o) Parameters
Fungus (consumer)
1 2 3 mean (o

Al 220 655 -2.17 6.19

Glycine 1929 2146 -20.63 2046 1.09

e 266 820 -2.71 7.68
. |Leucine 431 870 9.6l -7.54 2.84

Amino acids .

Isoleucine 4.66 -1.86 -3.26 1.98

Aspartic acid +

Thrionine -4.54 -10.67 -10.54 -8.58 3.50

Glutamic acid 0.07 4.20 20.59 -1.57 2.30

Phenylalanine 1.98 3.18 0.66 -0.18 2.68

Dataset S22. Raw data (6*°N %o) for amino acids extracted from a white-rot wood fungus, Irpex
lacteus, cultured on birch wood substrates.

Samples analysed (units: 515N %) Parameters
Fungus (consumer)
1 2 3 mean o

Alanine -0.21 3.93 -1.49 -1.88 1.89

Glycine 500 41044 -6.44 -7.29 2.82

Vel 094 291 032 -0.55 2.01
... Leucine 258 658  -531 -4.82 2.04

Amino acids '

Isoleucine 3.65 -1.36 0.34 0.88 2.54

Aspartic acid +

Thrionine -0.33 521 -1.93 -2.49 2.49

Eitiizie &6t 207 303 -L71 -0.89 2.64

Phenylalanine 1.31 -1.57 0.30 0.01 1.46
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Dataset S23. Raw data (6*°N %) for amino acids extracted from a brown-rot wood fungus,
Gloephyllum trabeum, cultured on birch wood substrates.

Samples analysed (units: 6'°N %o) Parameters
Fungus (consumer)
1 2 3 mean g
Alanine 2.20 2.20
Glycine -19.29 -19.29
Valine 2.66 2.66
Leucine
Amino acids 431 4.31
Isoleucine
Aspartic acid +
Thrionine -4.54 -1.41 -2.97 2.21
Glutamic acid 0.07 1.14 0.60 0.75
Phenylalanine 1.98 0.54 1.26 1.02

Dataset S24. Raw data (6*°N %o) for amino acids extracted from the flour moth, Plodia

interpunctella, cultured on homogenates of dried shiitake mushrooms.

Samples analysed (units: 515N %) Parameters
Insect (consumer)
1 2 3 mean g

Alanine 9.92 8.28 9.78 9.33 0.91

Glycine 233 -0.10 6.25 1.27 4.45

Valine 7.50 5.39 6.45 6.45 1.05
. Leucine 6.61 231 6.96 5.30 2,59

Amino acids

Isoleucine

Aspartic acid +

Thrionine 8.57 9.53 12.53 10.21 2.07

Glutamic acid 1651 13.01 1447 14.66 1.76

Phenylalanine 8.94 6.50 7.16 7.53 1.26

12
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Dataset S25. Raw data (8'°N %) for amino acids extracted from the actinomycetous bacterium,
Streptomyces (sirexAA-E), cultured in a broth of yeast-extract, sucrose, and tryptic soy.

Samples analysed (units: 6'°N %o) Parameters
Bacterium (consumer)
1 2 3 mean (o}

Alanine 4.12 2.66 3.57 3.45 0.74

Glycine 168 <159 -112 -1.46 0.30

Valine 5.42 5.81 6.37 5.87 0.48
. Leuine 1.93 1.82 1.72 1.82 0.11

Amino acids '

ISl 9.21 8.50 9.57 9.09 0.55

Aspartic acid +

Thrionine 4.63 4.62 4.34 4.53 0.16

Glutamic acid 1257 1262 1221 12.47 0.23

Phenylalanine 6.83 6.56 587 6.42 0.50

Dataset S26. Raw data (6*°N %o) for amino acids extracted from the proteobacterium, E. coli
(DH5-a), cultured in a broth of yeast-extract and tryptone.

Samples analysed (units: 515N %) Parameters
Bacterium (consumer)
1 2 3 mean g

Alanine 6.02 5.94 6.62 6.19 0.37

Glycine 0.23 135 0.45 0.68 0.59

Valine 6.41 6.30 6.56 6.42 0.13
. [Leucine 3.44 2.57 3.66 3.22 0.58

Amino acids .

Isoleucine 332 3.12 3.07 3.17 0.13

Aspartic acid +

Thrionine 6.08 7.57 6.20 6.62 0.83

Glutamic acid 1350 1332 1343 13.42 0.09

Phenylalanine 333 3.79 3.64 359 0.23
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Dataset S27. Raw data (8'°N %) for amino acids extracted from pupae of the leaf-cutter ant,
Acromyrmex echinatior, collected from fungus-garden colonies.

Samples analysed (units: 6'°N %o) Parameters
Insect (consumer)
1 2 3 4 5 mean o
Gianie 024 101 -009  -066 036  -0.33 0.53
Glycine 059 342 583 594 412 -3.98 2.19
Vafiio 0.83 043 085 243  -026  -046 1.28
. Leucine 0.17 -0.37 -1.81 2.67 0.81 -0.84 1.39
Amino acids .
J5aloEe -1.75 -0.62 -0.71 LI5S 2.69 -0.31 1.73
Aspartic acid +
Thrionine -0.67 -2.90 -2.90 210 -0.29 -1.77 1.23
Glutamic acid 1.55 0.20 151 069 3.67 1.25 1.65
Phenylalanine 478 527 438 535  -445  -484 0.45

Dataset S28. Raw data (6'°N %o) for amino acids extracted from the fungus, Leucoagaricus
gongylophorus, cultured within leaf-cutter ant fungus-gardens.

Samples analysed (units: 515N %) Parameters
Fungus (consumer)
1 2 3 4 5 mean (o}

Alanine 3.19 -6.08 378 7182 522 2.14

Glycine 931 515 -10.17  -1128  -5.16 -8.21 2.88

Vel -3.47 471 541 244 401 1.32
_ [Leucine -3.65 838 421 535 -0.80  -4.48 2.75

Amino acids '

Isoleucine 436 361 485 044 -3.10 2.41

Aspartic acid +

Thrionine -1.71 -1.74 -3.76 -3.15 -1.85 -2.44 0.95

Glutamic acid 627 516 679 695 499  -6.03 0.91

Phenylalanine 489 484 479 494 486  -4.86 0.06
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Dataset S29. Raw data (6'°N %) for amino acids extracted from the fungus, Escovopsis, which

was sampled within leaf-cutter ant fungus-gardens.

Samples analysed (units: 6'°N %o) Parameters
Fungus (consumer)
1 2 3 4 mean (o

Alanine 020  -L11 3.42 221 1.18 2.02

Glycine 1192 893 818 -10.63 -9.92 1.68

velie 193 <133 047 -181 <115 111
. Leucine 169 037 202 -2.96 -1.58 1.40

Amino acids .

Isoleucine 1.66 3.16 0.33 1.72 1.42

Aspartic acid +

Thrionine 454 -3.88 0.06 -2.40 -2.69 2.04

Citizinnle 1 550 724 1127 806 8.02 2.42

Phenylalanine 017 090 349 045 1.25 1.52

Dataset S30. Raw data (6*°N %o) for amino acids extracted from the filamentous bacterium,
Pseudonocardia, collected from leaf-cutter ant exoskeletons.

Samples analysed (units: 515N %) Parameters
Bacterium (consumer)

1 2 3 4 mean g
Alanine
Glycine 7.11 6.14 6.63 0.69
Valine
Leucine

. 7.07

Amino acids 7.07 0

Isoleucine
Aspartic acid +
Thrionine 6.41 6.25 6.33 0.11
Glutamic acid 9.83 1115 891 733 1072 959 1.53
Phenylalanine 460 468  -456 492 378  -451 0.43
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