friricd applied
1 sciences

Supporting Information

Organic Materials Used for Giant Buddhas and Wall Paintings
in Bamiyan, Afghanistan
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Figure S1. MS/MS spectra of peptides identified for type I collagen a1-chain in BMM194.
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Score Mass Matches Sequences emPAI
4.1 CO1A2 BOVIN 147 128985 7(7) 7(7) 0.22
Collagen alpha-2(1) chain 0S=Bos taurus GN=COL1A2 PE=1 SV=2
vz id (7 (1] )
Query Dupes Observed Mr (expt) Mr (calc) Delta M Score Expect Rank U Peptide
4697 605.1700 1208.3254 1207.6673 0.6581 0 43 0.026 ’l U R.IGQPGAVGPAGIR.G + Oxidation (P)
4939 631.5900 1261.1654 1260.6211 0.5444 0 44 0.0017 }l U R.GEAGPAGPAGPAGPR.G
4954 634.5400 1267.0654 1266.6681 0.3974 0 45 0.0021 'l U R.GIPGPVGAAGATGAR.G + Oxidation (P)
6054 791.2400 1580.4654 1579.7591 0.7064 0 64 0.00021 p1 U R.GPPGESGAAGPTGPIGSR.G + Oxidation (P)
6161 809.1200 1616.2254 1615.7954 0.4300 0 35 0.01 p1 U K.GELGPVGNPGPAGPAGPR.G + Deamidated (NQ); Oxidation (P)
8160 1066.2800 2130.5454 2130.1070 0.4385 0 68 0.00092 p1 U R.GLPGVAGSVGEPGPLGIAGPPGAR.G + 3 Oxidation (P)
8648 1131.3700 2260.7254 2260.1237 0.6018 0 57 6.5e-005 p1 U R.GYPGNAGPVGAAGAPGPQGPVGPVGK.H + 2 Oxidation (P)
’3 and inter (4 subset pi in total)
Score Mass Matches Sequences emPAI
V6.1 CO1A1 BOVIN 115 138854 8 (8) 7(7) 0.23
Collagen alpha-1(I) chain OS=Bos taurus GN=COL1A1 PE=1 SV=3
v6.2 CO1A1 HUMAN 91 138827 4 (4) 3(3) 0.11
Collagen alpha-1(I) chain OS=Homo sapiens GN=COL1A1 PE=1 SV=4
V6.3 CO1A1 CHICK 70 137670 2(2) 2(2) 0.05
Collagen alpha-1(I) chain OS=Gallus gallus GN=COL1A1 PE=1 SV=3
V10 id hes (10 (1] )
Query Dupes Observed Mr (expt) Mr (calc) Delta M Score Expect Rank U 1 2 3 Peptide
5007 641.6100 1281.2054 1280.6109 0.5945 0 46 0.0048 p1 o | K.GEAGPSGPAGPTGAR.G
5155 667.2000 1332.3854 1331.6470 0.7384 0 47 0.0066 p1 L | R.GPSGPQGPSGPPGPK.G + Oxidation (P)
5488 718.4000 1434.7854 1434.6739 0.11150 61  0.00055 P1 U W R.GEPGPAGLPGPPGER.G + 3 Oxidation (P)
5577 730.5500 1459.0854 1458.6852 0.4003 0 62 0.0036 p1 U B B B R.GSAGPPGATGFPGAAGR.V + 2 Oxidation (P)
5943 774.1300 1546.2454 1545.7900 0.4555 0 52 0.00051 ’1 U [ | R.GETGPAGPAGPVGPVGAR.G
5999 781.2700 1560.5254 1559.8056 0.7198 0 40 0.013 p3 o | R.GETGPAGPAGPIGPVGAR.G
9833 903.0600 2706.1582 2705.2318 0.9264 0 54 0.028 ’.1_ umm R.GFSGLOGPPGPPGSPGEQGPSGASGPAGPR.G + Deamidated (NQ); 3 Oxidation
(®)
9834 903.5800 2707.7182 2706.2158 1.5024 0 53 0.0018 p; U B R.GFSGLQGPPGPPGAPGEQGPSGASGPAGPR.G + 2 Deamidated (NQ); 4 Oxidation
B (®)
9834 903.5800 2707.7182 2706.2158 1.5024 0 51 0.0026 p2 ' B | R.GFSGLQGPPGPPGSPGEQGPSGASGPAGPR.G + 2 Deamidated (NQ); 3 Oxidation
- (®)
10168 951.9800 2852.9182 2852.4053 0.5128 1 45 0.049 p1 oy | R.GLTGPI P PGI TGAR.G + 2 Oxidation (P)
) 5 subsets and intersections (6 subset proteins in total)
Score Mass Matches Sequences emPAI
9.1 CASA1_BOVIN 56 24513 3(3) 2(2) 0.33
Alpha-S1-casein 0S=Bos taurus GN=CSN1S1 PE=1 SV=2
P 1 sameset of CASA1_BOVIN
w3 peptide hes (2 1 )
Query Dupes Observed Mr (expt) Mr (calc) Delta M Score Expect Rank u Peptide
4960 }l 635.2600 1268.5054 1267.6812 0.8243 0 46 0.0094 'l U R.YLGYLEQLLR.L + Deamidated (NQ)
5339 692.9600 1383.9054 1383.7227 0.1827 0 43 0.0077 P11 U R.FFVAPFPEVFGK.E

P 1 subset or intersection (2 subset proteins in total)

Figure S2. The details of peptides identified by MASCOT search of proteins in BMM191. This figure
corresponds to the list of peptides matched to those originated from CO1A1, CO1A2, and CASAL.
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Score Mass Matches Sequences emPAI
5.1 CO1A1 BOVIN 134 138854 7(7) 6 (6) 0.17
Collagen alpha-1(l) chain OS=Bos taurus GN=COL1A1 PE=1 SV=3

7 peptide matches (6 non-duplicate, 1 duplicate)

Observed Mr (expt) Mr (calc) Delta M Score Expect Rank u Peptide

666.7400 1331.4654 1332.6310 1.1656 0 55 0.0091 1 U R.GPSGPQGPSGPPGPK.G + Deamidated (NQ)
- Oxidation (P)

781.2500 1560.4854 1559.8056 0.6798 0 56 0.0022 1 U R.GETGPAGPAGPIGPVGAR.G
854.4600 1706.9054 1705.7656 1.1399 0 44 0.019 I U K.DGEAGAQGPPGPAGPAGER.G + Oxidation (P)
880.7900 1759.5654 1758.7115 0.8539 0 42 0.033 I U K.GEPGSPGENGAPGQMGPR.G + Deamidated (NQ) 3
Oxidation (P) Oxidation (M)
8620 659.6500 1975.9282 1974.9872 0.9410 1 40 0.017 1 U K.SGDRGETGPAGPAGPIGPVGAR.G
10097 850.7600 2549.2582 2548.1831 1.0751 0 95 3.4e 007 i U R.GNDGATGAAGPPGPTGPAGPPG PGAVGAK.G +

Deamidated (NQ) 3 Oxidation (P)

5 subsets and intersections (6 subset proteins in total)

o

Score Mass Matches Sequences emPAI

6.1 CO1A2 BOVIN 119 128985 6 (6) 6 (6) 0.18
Collagen alpha-2(l) chain OS=Bos taurus GN=COL1A2 PE=1 SV=2

6 peptide matches (6 non-duplicate, 0 duplicate)

Query Dupes Observed Mr (expt) Mr (calc) Delta M Score Expect Rank U Peptide

5739 597.0800 1192.1454 1191.6724 0.4730 0 63 9.7e 005 1 U R.IGQPGAVGPAGIR.G

7184 791.1300 1580.2454 1579.7591  0.4864 0 65 0.00023 1 U R.GPPGESGAAGPTGPIGSR.G + Oxidation (P)

7381 825.3000 1648.5854 1647.8217 0.7638 0 51 0.0019 1 U R.GSTGEIGPAGPPGPPGLR.G + 2 Oxidation (P)

9165 1066.8100 2131.6054 2130.1070 1.4985 0 48 0.0045 1 U R.GLPGVAGSVGEPGPLGIAGPPGAR.G + 3 Oxidation (P)

9557 1131.8000 2261.5854 2260.1237 1.4618 0 28 0.043 1 U R.G PGNAGPVGAAGAPGPQGPVGPVGK. + 2 Oxidation
(®)

10482 931.9900 2792.9482 2792.3002 0.6480 0 53 0.025 1 U K.GEQGPAGPPG QGLPGPAGTAGEAGKPGER.G +

Deamidated (NQ) 3 Oxidation (P)

2 subsets and intersections (2 subset proteins in total)

Figure S3. The details of peptides identified by MASCOT search of proteins in BMM199. This figure
corresponds to the list of peptides matched to those originated from CO1A1 and CO1A2.
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Score Mass Matches Sequences emPAI
V1.1 CO1A1 BOVIN 782 138854 60 (60) 32(32) 2.34
Collagen alpha-1(I) chain 0S=Bos taurus GN=COL1A1 PE=1 SV=3
V1.2 CO1A1 HUMAN 693 138827 49 (49) 25 (25) 1.64
Collagen alpha-1(I) chain 0S=Homo sapiens GN=COL1A1 PE=1 SV=4
vi1.3 CO1A1 RAT 393 137869 34 (34) 18 (18) 0.93
Collagen alpha-1(I) chain OS=Rattus norvegicus GN=Collal PE=1 SV=5
V1.4 CO1A1 CHICK 311 137670 22 (22) 11 (11) 0.57
Collagen alpha-1(I) chain OS=Gallus gallus GN=COL1A1 PE=1 SV=3
v1.5 CO1A1 CYNPY 96 137479 4(4) 3(3) 0.11
Collagen alpha-1(I) chain 0S=Cynops pyrrhogaster GN=COL1A1 PE=2 SV=1
v1.6 CO2A1 XENLA 56 142176 3(3) 2(2) 0.08
Collagen alpha-1(II) chain OS=Xenopus laevis GN=col2al PE=2 SV=2
(57 12 )
Observed Mr(expt) Mr(calc) Delta M Score Expect Rank U Peptide
473.5100 945.0054 944.4312 0.5743 0 70 0.00027 P31 U K.QGPSGASGER.G
544.8200 1087.6254 1087.5298 0.0956 0 48 0.034 ’I U R.GFPGADGVAGPK.G + Oxidation (P)
545.6500 1089.2854 1088.5727 0.7127 0 48 0.047 ’I U R.GVQGPPGPAGPR.G
548.3700 1094.7254 1094.5581 0.1673 0 49 0.028 )I U R.GRPGAPGPAGAR.G + 2 Oxidation (P)
558.7400 1115.4654 1115.4843 -0.0189 0 48 0.036 p1 U R.EGAPGAEGSPGR.D + 2 Oxidation (P)
564.2700 1126.5254 1126.5731 -0.0476 1 29 0.044 P71 U R.GAAGLPGPKGDR.G + 2 Oxidation (P)
580.9800 1159.9454 1159.6350 0.3105 0 39 0.038 }I U R.GVPGPPGAVGPAGK.D
589.6300 1177.2454 1176.5598 0.6857 0 50 0.00079 )i u R.GQAGVMGFPGPK.G + Oxidation (P); Oxidation (M)
589.8000 1177.5854 1177.5438 0.0417 0 71 0.00021 'l UNmEENR R.GQAGVMGFPGPK.G + Deamidated (NQ); Oxidation (P); Oxidation
(M)
8515 621.7000 1241.3854 1241.5888 -0.2034 0 53 0.0014 Py u K.GLTGSPGSPGPDGK.T + Oxidation (P)
8581 630.0200 1258.0254 1257.5837 0.4417 0 58 0.0002 'I u K.GLTGSPGSPGPDGK.T + 2 Oxidation (P)
8642 641.5900 1281.1654 1280.6109 0.5545 0 58 0.004 'I U K.GEAGPSGPAGPTGAR.G
8726 656.3800 1310.7454 1310.6215 0.1239 0 45 0.015 'I U K.GETGPSGPAGPTGAR.G
8765 665.1000 1328.1854 1327.6409 0.5446 0 51 0.013 'I U R.GFPGLPGPSGEPGK.Q + 2 Oxidation (P)
8819 667.1800 1332.3454 1331.6470 0.6984 0 73 0.00012 'I U R.GPSGPQGPSGPPGPK.G + Oxidation (P)
8824 667.6200 1333.2254 1332.6310 0.5944 0 47 0.055 ’I U R.GPSGPQGPSGPPGPK.G + Deamidated (NQ); Oxidation (P)
8880 672.7600 1343.5054 1343.6358 -0.1303 0 45 0.016 b1 U R.GFPGLPGPSGEPGK.Q + 3 Oxidation (P)
9268 718.4600 1434.9054 1434.6739 0.2315 0 45 0.04 'I U R.GEPGPAGLPGPPGER.G + 3 Oxidation (P)
718.6400 1435.2654 1434.6739 0.5915 0 65 0.0009 .I U R.GEPGPAGLPGPPGER.G + 3 Oxidation (P)
730.6000 1459.1854 1458.6852 0.5003 0 49 0.038 'I u R.GSAGPPGATGFPGAAGR.V + 2 Oxidation (P)
9797 774.2200 1546.4254 1545.7900 0.6355 0 45 0.0075 'I u R.GETGPAGPAGPVGPVGAR.G
9849 p1 781.2500 1560.4854 1559.8056 0.6798 0 51 0.026 ’; U R.GETGPAGPAGPIGPVGAR.G
9856 ’I 781.9000 1561.7854 1561.7737 0.0118 0 62 0.0022 ’I U K.DGLNGLPGPIGPPGPR.G + Deamidated (NQ); 3 Oxidation (P)
9869 782.7500 1563.4854 1561.7737 1.7118 0 51  0.0043 p1 U K.DGLNGLPGPIGPPGPR.G + Deamidated (NQ); 3 Oxidation (P)
9942 P 794.1600 1586.3054 1585.7485 0.5570 0 53 0.0028 p1 U K.GANGAPGIAGAPGFPGAR.G + Deamidated (NQ); 3 Oxidation (P)
10201 846.3100 1690.6054 1689.7707 0.8348 0 78 6.9e-006 '; U K.DGEAGAQGPPGPAGPAGER.G
10351 854.7300 1707.4454 1706.7496 0.6958 0 53 0.016 'I u K.DGEAGA( E .G + Di idated (NQ); Oxidation (P)
10353 P31 854.7700 1707.5254 1705.7656  1.7599 0 66 4.3e-005 P1 U K.DGEAGAQGPPGPAGPAGER.G + Oxidation (P)
10523 873.1400 1744.2654 1743.7660 0.4995 1 41 0.0073 b1 U R.EGAPGAEGSPGRDGSPGAK.G + 3 Oxidation (P)
10576 880.6900 1759.3654 1758.7115 0.6539 0 63  0.0019 b1 U K.GEPGSPGENGAPGQMGPR.G + Deamidated (NQ); 3 Oxidation (P);
Oxidation (M)
11030 ’2 916.8800 1831.7454 1831.8523 -0.1069 0 70 0.00037 '1 u R.GPPGPMGPPGLAGPPGESGR.E + 2 Oxidation (P); Oxidation (M)
11001 924.8400 1847.6654 1847.8472 -0.1818 0 54 0.015 p1 U R.GPPGPMGPPGLAGPPGEAGR.E + 4 Oxidation (P); Oxidation (M)
11091 924.8400 1847.6654 1847.8472 -0.1818 0 48 0.054 '; U R.GPPGP)
11651 659.2600 1974.7582 1974.9872 -0.2290 1 36 0.058 ’I U K.SGDRGETGPAGPAGPIGPVGAR.G
12170 1037.3100 2072.6054 2072.0036 0.6019 0 57  0.00016 Py U K.GAPGADGPAGAPGTPGPQGIAGQR.G + Oxidation (P)
12176 1037.8700 2073.7254 2072.9876 0.7379 0 39 0.012 ’I U K.GAPGADGPAGAPGTPGPQGIAGQR.G + Deamidated (NQ); Oxidation (P)
12393 1059.9400 2117.8654 2116.9814 0.8840 0 43 0.0019 'I U R.GEPGPPGPAGFAGPPGADGQPGAK.G + 2 Oxidation (P)
12442 1067.9000 2133.7854 2132.9763 0.8091 0 39 0.0036 'I U R.GEPGPPGPAGFAGPPGADGQPGAK.G + 3 Oxidation (P)
12446 1068.2500 2134.4854 2133.9604  0.5251 0 33 0.047 b1 U R.GEPGPPGPAGFAGPPGADGQPGAK.G + Deamidated (NQ); 3 Oxidation
(

P)
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12455 1069.8600 2137.7054 2136.0600 1.6454 0 54 0.00028 p1 UEEENR R.GETGPAGPPGAPGAPGAPGPVGPAGK + Oxidation (P)
12493 717.9000 2150.6782 2150.9869 -0.3087 0 48 0.055 }I U W R. DGQSGLK.G + Deamidated (NQ); Oxidation (P)
12506 ’; 1077.8600 2153.7054 2152.0549 1.6505 0 52 0.0013 }z UHEER R. PGAPGAPGAP + 2 Oxidation (P)
12761 1108.2400 2214.4654 2213.9608 0.5047 0 76 3.4e-006 ’l o | | K.GDAGAPGAPGSQGAPGLQGMPGER.G + 4 Oxidation (P); Oxidation (M)
12775 ’l 1109.8000 2217.5854 2215.9288 1.6567 0 70 1.5e-005 ’l o 3 | K.GDAGAPGAPGSQGAPGLQGMPGER.G + 2 Deamidated (NQ); 4
Oxidation (P); Oxidation (M)
13171 770.6600 2308.9582 2307.1132 1.8450 0 36 0.054 ’l i B | K.GDAGPPGPAGPAGPPGPIGNVGAPGPK.G + Deamidated (NQ); 3
Oxidation (P)
13604 829.7000 2486.0782 2486.2038 -0.1256 1 36 0.04 'l L BN | R.GPPGSAGSPGKDGLNGLPGPIGPPGPR.G + Deamidated (NQ); 5
Oxidation (P)
13725 845.4800 2533.4182 2532.1881 1.2300 0 71  2.7e-005 ’l ' B | R.GNDGAT P .G + Deamidated (NQ); 2
Oxidation (P)
13757 850.4700 2548.3882 2547.1991 1.1891 0 37 0.043 P ' B | R.GNL PPGP' 2 .G + 3 Oxidation (P)
13760 b1 850.6700 2548.9882 2548.1831  0.8051 0 72 0.00025 b1 U MM R.GNDGATGAAGPPGPTGPAGPPGE P .G + Deamidated (NQ); 3
Oxidation (P)
14089 897.6000 2689.7782 2689.2369 0.5413 0 49 0.05 ’l ' B | R.GFSGLQGPPGPPGSPGEQGPSGASGPAGPR.G + Deamidated (NQ); 2
oOxidation (P)
14089 897.6000 2689.7782 2689.2369  0.5413 0 49 0.053 pp U ] R.GFSGLOGPPGPPGAPGEQGPSGASGPAGPR.G + Deamidated (NQ); 3
Oxidation (P)
14467 951.8100 2852.4082 2852.4053 0.0028 1 57 0.0092 p1 um R.GLTGPI \PGL TGAR.G + 2 Oxidation (P)
14473 952.7300 2855.1682 2854.3846 0.7836 1 51 0.0023 ’I U | | R.GLTGPI \PGL TGAR.G + 2 Oxidation (P)
14521 961.6600 2881.9582 2882.4159 -0.4577 1 51 0.0026 Py U [ | R.GLTGPI PAGAPGL TGAR.G + 2 Oxidation (P)
14527 962.3000 2883.8782 2884.3952 -0.5170 1 47  0.0068 p1 U W R.GLTGPIGPPGPAGAPGDKGESGPSGPAGPTGAR.G + 3 Oxidation (P)
14527 962.3000 2883.8782 2882.4159 1.4623 1 47  0.0068 b2 U ] R.GLTGPIGPPGP .G + 2 oxidation (P)
15178 1082.4400 3244.2982 3243.3494 0.9487 1 43  0.0043 b1 U MM R.GANGAPGNDGAKGDAGAPGAPGSQGAPGLQGMPGER .G + 4 Deamidated
(NQ) ; 5 Oxidation (P); Oxidation (M)
Score Mass Matches Sequences emPAIl
Vi3 CO1A2 BOVIN 320 128985 20 (20) 15 (15) 0.53
Collagen alpha-2(I) chain OS=Bos taurus GN=COL1A2 PE=1 SV=2
V3.2 CO1A2_CANFA 199 129321 8(8) 6 (6) 0.18
Collagen alpha-2(I) chain OS=Canis familiaris GN=COL1A2 PE=2 SV=2
vi3.3 CO1A2 HUMAN 127 129209 5(5) 5(5) 0.15
Collagen alpha-2(I) chain OS=Homo sapiens GN=COL1A2 PE=1 SV=6
v13.4 CO1A2 MOUSE 102 129478 3(3) 3(3) 0.09
Collagen alpha-2(I) chain 0S=Mus musculus GN=Colla2 PE=2 SV=2
v24 id hes (20 i 4 icate)
Query Dupes Observed Mr (expt) Mr (calc) Delta M Score Expect Rank U | Peptide
8474 612.5700 1223.1254 1222.6055 0.5200 1 35 0.012 U R.GPAGPSGPAGKDGR
8510 620.6100 1239.2054 1238.6367 0.5687 0 45 0.0018 u R.GIPGPAGAAGATGAR.G + Oxidation (P)
8590 631.6800 1261.3454 1260.6211 0.7244 0 48 0.021 U R.GEAGPAGPAGPAGPR.G
8660 645.1400 1288.2654 1287.6095 0.6559 0 53 0.008 U R.GFPGSPGNIGPAGK.E + Deamidated (NQ); 2 Oxidation (P)
9562 747.2500 1492.4854 1491.6842 0.8013 0 41 0.03 U R.SGETGASGPPGFVGEK.G + Oxidation (P)
9738 766.8200 1531.6254 1531.7743 -0.1489 0 50 0.0017 U R.GEPGPAGAVGPAGAVGPR.G + Oxidation (P)
9759 769.7900 1537.5654 1537.7121 -0.1466 0 61 0.00026 U R.GAPGAIGAPGPAGANGDR.G + Deamidated (NQ); 2 Oxidation (P)
9925 791.3200 1580.6254 1579.7591 0.8664 0 55 0.00039 U R.GPPGESGAAGPTGPIGSR.G + Oxidation (P)
10031 808.8400 1615.6654 1615.7954 -0.1300 0 54 0.0017 U K.GEiGPVGNPGPAGPAGPR.G + Deamidated (NQ); Oxidation (P)
10147 p1 825.7300 1649.4454 1647.8217 1.6238 0 45 0.019 U R.GSTGEIGPAGPPGPPGLR.G + 2 Oxidation (P)
12089 1026.8800 2051.7454 2050.9708 0.7746 0 82 2.6e-005 U R.GEVGPAGPNGFAGPAGAAGQPGAK.G + Deamidated (NQ); Oxidation (P)
12428 P13 1065.9400 2129.8654 2130.1070 -0.2415 0 91 3e-006 U R.GLPGVAGSVGEPGPLGIAGPPGAR.G + 3 Oxidation (P)
12428 1065.9400 2129.8654 2130.1070 -0.24150 50 0.042 U R.GLE( PGPLGIAGPPGAR.G + 4 Oxidation (P)
12433 1066.6000 2131.1854 2130.1070 1.0785 0 72 0.00026 U R.GLPGVAGSVGEPGPLGIAGPPGAR.G + 3 Oxidation (P)
12492 1076.0400 2150.0654 2150.0240 0.0414 0 33 0.034 U K.GEPGVVGAPGTAGPSGPSGLPGER.G + 3 Oxidation (P)
13030 ’l 1132.9300 2263.8454 2262.0917 1.7537 0 64 5.8e-005 U R.GYPGNAGPVGAAGAPGPQGPVGPVGK.H + 2 Deamidated (NQ); 2 Oxidation
(®)
14224 915.0600 2742.1582 2742.3070 -0.1488 1 65 0.00025 b1 U M R.GAPGAVGAPGPAGATGDRGEAGAAGPAGPAGPR.G + 3 Oxidation (P)
14323 928.1400 2781.3982 2780.3226 1.0755 1 55: 0.0018 ’i U R.GAPGAIGAPGPAGAN! G + Deamidated (NQ); 2
Oxidation (P)
14359 b1 931.8400 2792.4982 2792.3002 0.1980 0 56 0012 b1 UM K.GEQ PGFQGLP PGER.G + Deamidated (NQ); 3 Oxidation
(P)
14417 941.4700 2821.3882 2820.3315 1.0567 0 57 0.0011 'l U n K.GEQ( PGFQGLPX PGER.G + Deamidated (NQ); 3 Oxidation

(P)
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Score Mass Matches Sequences emPAI
JIs.1 CO3A1_BOVIN 268 93594 17 (17) 15 (15) 0.86
Collagen alpha-1(III) chain OS=Bos taurus GN=COL3A1 PE=1 SV=1
JIs.2 CO3A1_RAT 120 138851 5(5) 4 (4) 0.14
Collagen alpha-1(III) chain OS=Rattus norvegicus GN=Col3al PE=2 SV=3
vis i hes (17 i 1 i )
Query Dupes Observed Mr (expt) Mr (calc) Delta M Score Expect Rank U 1 2 Peptide
7283 483.4400 964.8654 964.4978 0.3676 0 27 0.023 P71 o | R.GPVGPSGPPGK.D + Oxidation (P)
7409 498.7800 995.5454 995.4672 0.0782 0 52 0.0052 'I U Bl B R.GGAGPPGPEGGK.G + Oxidation (P)
7697 525.1500 1048.2854 1047.5098 0.7757 0 35 0.012 ’i N | R.GPPGAGGPPGPR.G + 2 Oxidation (P)
7856 543.0500 1084.0854 1083.5196 0.5658 0 42 0.0094 p1 N | R.GPAGANGLPGEK.G + Deamidated (NQ); Oxidation (P)
7987 564.8200 1127.6254 1127.5394 0.0861 0 56 0.0064 }I O | R.GLAGPPGMPGAR.G + 2 Oxidation (P); Oxidation (M)
8611 637.5200 1273.0254 1272.5847 0.4407 0 57 0.00086 }I U | R.GSPGGPGAAGFPGGR.G + 2 Oxidation (P)
8663 645.5500 1289.0854 1288.5797 0.5058 0 63 0.00049 ’I um R.GSPGGPGAAGFPGGR.G + 3 Oxidation (P)
9276 719.6700 1437.3254 1436.6532 0.6722 0 45 0.00066 p1 U W  R.GPPGPPGTNGVEPGQR.G + 2 Deamidated (NQ); 3 Oxidation (P)
9767 770.6400 1539.2654 1537.7121 1.5533 0 56 0.0054 '; L | R.GETGPAGPSGAPGPAGSR.G + Oxidation (P)
9972 800.2700 1598.5254 1598.7285 -0.2031 0 57 9.1e-005 p7 U WM  K.GEVGPAGSPGSSGAPGQOR.G + 2 Oxidation (P)
10155 827.1800 1652.3454 1651.8352 0.5103 0 70 0.00029 }I U B B K.GEMGPAGIPGAPGLiGAR.G + Oxidation (P); Oxidation (M)
11044 b1 917.7300 1833.4454 1832.9017 0.5437 0 71 1.6e-005 ’I um R.GPPGPQGLPGLAGTAGEPGR.D + 3 Oxidation (P)
12684 1098.9300 2195.8454 2194.9913 0.8541 0 51 0.03 }I L | K.GAAGPPGPPGSAGTPGLQGMPGER.G + 4 Oxidation (P); Oxidation (M)
12757 1107.8800 2213.7454 2212.0509 1.6945 0 31 0.031 'I L | K.GEGGPPGAAGPAGGSGPAGPPGPQGVK.G + 2 Oxidation (P)
13040 756.2000 2265.5782 2264.0458 1.5324 0 45 0.012 'I U M R.GENGSPGAPGAPGHPGPPGPVGPSGK.N + Deamidated (NQ); 2 Oxidation (P)
13040 756.2000 2265.5782 2264.0458 1.5324 0 43 0.017 }; un R.GENG: PGAPGHPGPPGPVGPAGK.S + Deamidated (NQ); 3 Oxidation (P)
14690 989.2200 2964.6382 2965.4530 -0.8149 1 43 0.017 ’; N | R.GPTGPIGPPGPAGQPGDKGESGAPGVPGIAGPR.G + 4 Oxidation (P)
Score Mass Matches Sequences emPAI
9.1 CASA1_BOVIN 64 24513 4 (4) 3(3) 0.78
Alpha-S1-casein 0S=Bos taurus GN=CSN1S1 PE=1 SV=2
v4 id, hes (4 i (1] i )
Query Dupes Observed Mr (expt) Mr (calc) Delta M Score Expect Rank U Peptide
8602 634.6400 1267.2654 1266.6972 0.5683 0 54 0.0033 p3 U R.YLGYLEQLLR.L
8605 635.2100 1268.4054 1267.6812 0.7242 0 51 0.0095 ’I U R.YLGYLEQLLR.L + Deamidated (NQ)
9115 693.2200 1384.4254 1383.7227 0.7027 0 37 0.028 }I U R.FFVAPFPEVFGK.E
9930 791.5700 1581.1254 1579.8206 1.3049 0 29 0.02 ’i U K.VPQLEIVPNSAEER.L

» 2 subsets and intersections (3 subset proteins in total)

(b)

Figure S4. (a) The details of peptides identified by MASCOT search of proteins in BMM201. This
figure corresponds to the list of peptides matched to those originated from CO1A1 and CO1A2. (b)

The details of peptides identified by MASCOT search of proteins in BMM201. This
figure corresponds to the list of peptides matched to those originated from CO1A3

and CASA1.
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Figure S5. ESI-MS/MS spectrum of the precursor ion peak at m/z 791.6 (z = 2). This peptide was
isolated by nano-LC of tryptic digest of a protein obtained from the specimen BMM201. In the se-
quence of VPQ*LEIVPN*SAEER, GIn (Q*) and Asn (N*) can be deamidated to Glu (E) and Asp (D),
respectively, probably due to aging. Considering the existence of five COOH groups including those
of Q* and N*, we assigned the base peak at m/z 668.6 (z =2, indicated by an asterisk *) to the neutral
loss of COz from y12* ion. The similar product ion peak at m/z 1235.8 (z =1, indicated by an asterisk
* shown in the inset) could occur by neutral loss of CO2 from b12* ion. The amino acid sequence of
this peptide differs from that of goat collagen VPQ*LEIVPKSAEER, in contrast to the peptide
YGLYLEQ*LLR (the spectrum is shown in Figure 6 in the main text) commonly occurs in cattle and
goat (Figure 5 in the main text).
Table S1. Details of Table 7: detected peptides from BMMO061, 078 and 194.
BMMO061
. Confi- e
N Protein dence Sequence Modifications Cleavages AMass Prec MW z
1 Alpha-S1-casein 99 FFVAPFPEVF cleaved F-G@C-term 0.0061 1198.6127 1
99 FFVAPFPEVFGK 0.0064 1383.7291 2
1 d F-F@N-term;
99 FVAPFPEVF ceave 10,0043 10515416 1
cleaved F-G@C-term
99 YLGYLEQLLR 0.0059 1266.7031 2
) AQTQSLVYPFPG- cleaved F-A@N-term;
2 Beta- 99 0.0067 1727.8950 2
ela-casen PIPN cleaved N-S@C-term
99 LLYQEPVLGPVR cleaved F-L@N-term 0.0084 1382.8007 2
99 GPFPIIV 0.0023 741.4448 1
3 Alpha-52-casein 99 NAVPITPTLNR 0.0064 1194.6785 2
BMMO078
N Protein Confidence Sequence Modifications Cleavages AMass Prec MW z
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1 Alpha-5S1-casein 99 FFVAPFPEVE cleaved F-G@C-term 0.0052 1198.6117 1
99 FFVAPFPEVFGK 0.0046 1383.7273 2
Deami-
99 YLGYLEQLLR dated(Q)@7 0.0076 1267.6888 2
. LA- Cq L.
2 ATP synthase subunit  98.9 GNVMAGHAVIK Oxidation(M)@6 -0.0974 1295.6046 2
BMM194
N Protein Confidence Sequence Modifications Cleavages AMass Prec MW z
11 Ipha-1(I
Co agecr;:irlf a1 g GVVGLPGQR  Oxidation(P)@6 -0.0028 897.5005 2
Deami-
99 GVQGPPGPAGPR dated(Q)@3; Ox- 0.01 1105.5616 2
idation(P)@6
Confidence > 95%.

Table S2. MASCOT Search Results of Proteins in BMM191.

Num. of Significant Num. of Significant Se- .

Description ¢ Score Mass (Da) Matches quences mPAI
Keratm, type II cytoskeletal 1 /Homo sa- 341 65999 15 1 1.04
piens
Ker.atm, type II cytoskeletal 6A /Homo 85 60008 3 3 02
sapiens
Keratin, ty.pe II cytoskeletal 2 epidermal 76 65393 5 5 0.32
[Homo sapiens
Ker‘atm, type II cytoskeletal 1b /Homo 76 61650 1 1 0.06
sapiens
Z(nesratm, type I cytoskeletal 9 /Homo sapi- 194 62027 6 4 0.26
Keratm, type I cytoskeletal 10 /Homo sa- 195 58792 10 10 0.85
piens
Keratm, type I cytoskeletal 14 /Homo sa- 104 51529 4 4 0.32
piens
Keratm, type I cytoskeletal 16 /Homo sa- 110 51236 4 4 0.32
piens
Trypsin /Sus scrofa 142 24394 7 4 1.06
Collagen alpha-2(I) chain /Bos taurus 147 128985 7 7 0.22
Collagen alpha-1(I) chain /Bos taurus 115 138854 8 7 0.23
Collagen alpha-1(I) chain /Homo sapiens 91 138827 4 3 0.11
Collagen alpha-1(I) chain /Gallus gallus 70 137670 2 2 0.05
Calmodulin-like protein 5 /Homo sapiens 84 15883 1 1 0.25
Alpha-S1-casein /Bos taurus 56 24513 3 2 0.33
Cathepsin K /Canis familiaris 47 37037 1 1 0.1

a Collagen and casein of cattle origin are highlighted on yellow background. Collagen originated
from animal species other than cattle are printed on pale green background. Keratin and other pro-
teins considered as contaminations are shown on pale blue background.
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Table S3. MASCOT Search Results of Proteins in BMM199.

Num. of Significant Num. of Significant .

Descripti Mass (D PAI
escription Score Mass (Da) Matches Sequences m
Keratin, type II cytoskeletal 1 /Homo sapiens 354 65999 14 13 1.15
Keratin, type II cytoskeletal 6A /Homo sapiens 118 60008 4 4 0.27
Keratin, type II cytoskeletal 1b /Homo sapiens 61 61650 1 1 0.06
Keratin, type I cytoskeletal 9 /Homo sapiens 394 62027 14 10 1.01
Keratin, type I cytoskeletal 10 /Homo sapiens 157 58792 5 5 0.36
Keratin, type I cytoskeletal 14 /Homo sapiens 95 51529 3 3 0.23
Trypsin /Sus scrofa 172 24394 9 3 2.19
Collagen alpha-2(I) chain /Bos taurus 119 128985 6 6 0.18
Collagen alpha-1(I) chain /Bos taurus 134 138854 7 6 0.17
Cystic fibrosis transmembrane conductance 48 167935 1 1 0.02
regulator /Oryctolagus cuniculus
Dermcidin /Homo sapiens 60 11277 1 0.35
Cathepsin K /Canis familiaris 52 37037 1 0.1
# Colour system of this Table is the same as that applied to Table S2.
Table S4. MASCOT Search Results of Proteins in BMM201.
Description Score Mass (Da) Num. of Significant of Significant Se- mPAI
Matches quences
Keratin, type II cyt95keletal 1 /Homo sa- 384 65999 19 9 1.04
piens
Keratin, type II cytgskeletal 6A /Homo 105 60008 5 5 0.35
sapiens
Keratin, type II cytoskel‘etal 2 epidermal 58 65393 3 3 018
/Homo sapiens
Keratin, type II cytos.keletal 75 [Rattus 191 58991 3 3 02
norvegicus
Collagen alpha-1(I) chain /Bos taurus 782 138854 60 32 2.34
Collagen alpha-1(I) chain /Homo sapiens 693 138827 49 25 1.64
Collagen alpha-lq) chain /Rattus 393 137869 34 18 0.93
norvegicus
Collagen alpha-1(I) chain /Gallus gallus ~ 311 137670 22 11 0.57
Collagen alpha-1(I) chain /Cynops pyr- 9% 137479 4 3 011
rhogaster
Collagen alpha-2(I) chain /Bos taurus 320 128985 20 15 0.53
Collagen alpha—ZIgiizham [Canis famil- 199 129321 8 6 018
Collagen alpha-2(I) chain /Homo sapiens 127 129209 5 5 0.15
Collagen alpha-2(I) chain /Mus musculus 102 129478 3 3 0.09
Collagen alpha-1(III) chain /Bos taurus 268 93594 17 15 0.86
Collagen alpha—l(IH) chain /Rattus 120 138851 5 4 0.14
norvegicus
Alpha-S1-casein /Bos taurus 64 24513 3 2 0.33

# Colour system of this Table is the same as that applied to Table S2.
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Table S5. MASCOT Scores of Proteins in Backgrounds of BMM191, BMM199, and BMM201.

BMM191 BMM199 BMM201

Description
Score
Keratin, type I cytoskeletal 9 /Homo sapiens 835 199 239
Keratin, type I cytoskeletal 10 /Homo sapiens 550 148 262
Keratin, type I cytoskeletal 14 /Homo sapiens 358 ND 73
Keratin, type I cytoskeletal 16 /Homo sapiens 260 ND ND
Keratin, type I cytoskeletal 17 /Homo sapiens ND 58 ND
Keratin, type I cytoskeletal 18 /Rattus norvegicus ND ND 60
Keratin, type I cytoskeletal 18 /Scyliorhinus stellaris 59 ND ND
Keratin, type I cytoskeletal 79 /Bos taurus 71 ND ND
Keratin, type I cuticular Ha4 /Homo sapiens 48 ND ND
Keratin, type II cytoskeletal 1 /Homo sapiens 656 152 494
Keratin, type II cytoskeletal 1b /Homo sapiens ND 61 100
Keratin, type II cytoskeletal 2 epidermal /Homo sapiens 404 ND 134
Keratin, type II cytoskeletal 5 /Homo sapiens 129 ND 87
Keratin, type II cytoskeletal 6A /Rattus norvegicus 188 ND ND
Keratin, type II cytoskeletal 6B /Homo sapiens 212 ND 147
Keratin, type II cytoskeletal 75 /Mus musculus 133 ND ND
Trypsin*! /Sus scrofa 64 178 205
Cathepsin K /Canis familiaris ND 60 ND
Dermcilin /Homo sapiens ND 64 50
NACHT, LRP and PYD domains-containing Protein 6 /Homo sapiens 43 ND ND
Glutamine-rich protein 2 /Homo sapiens ND ND 55
Advillin /Mus musculus ND ND 54

Cell surface glycoprotein MUC18 /Rattus norvegicus 54 ND ND




