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Figure S1 ToF-SIMS spectra in positive polarity of core-shell nanoparticles before biodegradation for i) Au@Si and ii) 
Au@Si@Gel, over 24 to 34 m/z range; the characteristic peaks are labelled in red.
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Figure S2 ToF-SIMS Tandem MS of Au@Si@Gel incubated 60 min in the culture medium. The middle spectrum shows the 
fragmentation of the precursor ion m/z 136.93, confirmed as HSi2O5-. The bottom spectrum shows the fragmentation of the 
precursor ion m/z 196.9, confirmed as HSi3O7-.

Au@Si@Gel (30 min)

Control Au@Si@Gel 
(60 min, no proteases)

Au@Si@Gel (60 min)

26 28 30 32
0.0
0.5
1.0
1.5
2.0

C
ou

nt
s 

1E
4

26.01 31.0229.04

28.02

30.0326.98

26 28 30 32
0.0
0.2
0.4
0.6
0.8
1.0

C
ou

nt
s 

1E
4

26.02 31.03

29.05

27.03
28.03

30.04

26 28 30 32
0
1
2
3
4
5
6
7

31.0229.04
27.02 30.04

27.98

26.02C
ou

nt
s 

1E
4

Si+

CH2N+

CH2N+

CH2N+

Si+

CH4N+

CH4N+

CH4N+

C2H3
+

C2H3
+

C2H3
+Al+

(wafer) 27.02
C2H5

+

C2H5
+

C2H5
+

27.97

28.02

m/z

i)

ii)

iii)

Figure S3 ToF-SIMS spectra of incubated nanoparticles in the positive polarity. i) control Au@Si@Gel incubated 60 min 
without proteases, ii) Au@Si@Gel incubated 30 min and iii) Au@Si@Gel incubated 60 min over 24 to 34 m/z range; the 
characteristic peaks are labelled in red.



Table S1 XPS quantitative analyses of nanoparticles before and after biodegradation with binding Energies (eV) and atomic 
percent concentrations (At.%) of a) type A gelatin, b) Au@Si before biodegradation, c) Au@Si@Gel before biodegradation, d) 
control Au@Si@Gel incubated 60 min without proteases, e) Au@Si@Gel incubated 30 min and f) Au@Si@Gel incubated 60 
min.
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Figure S4 XPS C 1s, O 1s, N 1s and Si 2p core peaks spectra of i) control Au@Si@Gel incubated 60 min without proteases, ii) 
Au@Si@Gel incubated 30 min and iii) Au@Si@Gel incubated 60 min with the At.% for all components.



Table S2 List of peptides de novo sequenced form the MS/MS data from the LC-ESI-MS/MS analysis of the positive gelatin 
control digested by trypsin. P represents hydroxyproline. N represents deamidated asparagine. M represents oxidized 
methionine.

Peptide Sequence m/z Charge Accession number Protein E-value Identity PepNovo+ 
Score

TGETGASGPPGFAGEK 1478.68 1 F1SFA7
Collagen type I 
alpha 2 chain 4.2E-10 100% 190.56

GPPGESGAAGPAGPIGSR 775.88 2 F1SFA7
Collagen type I 
alpha 2 chain 5.1E-12 100% 174

GEPGPAGLPGPPGER 1435.68 1 A0A5G2QQE9 Collagen type I 
alpha 1 chain 2.5E-9 100% 163.6

GEPGNIGFPGPK 1201.58 1 F1SFA7 Collagen type I 
alpha 2 chain 1E-6 100% 162.2

GSAGPPGATGFPGAAGR 730.35 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.4E-11 100% 160.5

GDGGPPGATGFPGAAGR 729.34 2 F1SFA7
Collagen type I 
alpha 2 chain 2.2E-11 100% 159.11

GPPGESGAAGPAGPIGSR 1550.76 1 F1SFA7 Collagen type I 
alpha 2 chain 5.1E-12 100% 156.68

GPPGPMGPPGLAGPPGESGR 916.93 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 5.8E-15 100% 155.51

TGETGASGPPGFAGEK 739.84 2 F1SFA7
Collagen type I 
alpha 2 chain 4.2E-1 100% 155.25

GAAGLPGVAGAPGLPGPR 1562.83 1 F1SFA7 Collagen type I 
alpha 2 chain 7.8E-12 100% 154.88

GETGPAGPAGPVGPVGAR 1546.8 1 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.6E-12 100% 154.59

GDGGPPGATGFPGAAGR 737.34 2 F1SFA7
Collagen type I 
alpha 2 chain 2.2E-11 100% 153.33

GPPGPMGPPGLAGPPGESGR 900.94 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 5.8E-15 100% 151.47

GPPGAVGNPGVNGAPGEAGR 874.42 2 F1SFA7 Collagen type I 
alpha 2 chain 2.6E-14 100% 147.43

GSAGPPGATGFPGAAGR 722.35 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.4E-11 100% 145.93

GSAGPPGATGFPGAAGR 1459.69 1 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.4E-11 100% 145.71

PGADGVAGPK 442.73 2 A0A5G2QQE9 Collagen type I 
alpha 1 chain 6.5E-4 100% 145.48

PGPAGAAGAPGPQGAVGPAGK 858.94 2 F1SFA7
Collagen type I 
alpha 2 chain 3.4E-15 100% 144.22

GPAGPPGPPGAAGTPGLQGMP
GER 1095.52 2 A0A286ZQ85

Collagen type III 
alpha 1 chain 4.1E-19 100% 143.13

GFSGLDGAK 851.43 1 A0A5G2QQE9
Collagen type I 
alpha 2 chain 9.6E-3 100% 142.41

GLPGVAGSVGEPGPL 1338.69 1 F1SFA7 Collagen type I 
alpha 2 chain 9.9E-9 100% 142.31

PGPAGAAGAPGPQGAVGPAGK 850.94 2 F1SFA7
Collagen type I 
alpha 2 chain 3.4E-15 100% 140.65

TGQPGAVGPAGIR 1180.64 1 F1SFA7
Collagen type I 
alpha 2 chain 2.8E-7 100% 140.19

GFPGSPGNVGPAGK 1273.62 1 F1SFA7 Collagen type I 
alpha 2 chain 1.9E-8 100% 138.5

GPAGAPGTPGPQGIAGQR 802.91 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 1.2E-12 100% 138.22

GSDGQPGPPGPPGTAGFPGSP
GAK 1085.49 2 A0A286ZQ85

Collagen type III 
alpha 1 chain 4.4E-19 100% 138.11

GVPGPPGAVGPAGK 1192.63 1 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.2E-8 100% 137.48

GPPGPMGPPGLAGPPGESGR 908.94 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 5.8E-15 100% 136.92

GEVGPAGPNGFAGPAGAAGQP
GAK 1034.49 2 F1SFA7

Collagen type I 
alpha 2 chain 2.2E-18 100% 136.74

GFPGSPGNVGPAGK 1273.62 1 F1SFA7
Collagen type I 
alpha 2 chain 1.9E-8 100% 136.63

TGQPGAVGPAGIR 1196.64 1 F1SFA7
Collagen type I 
alpha 2 chain 2.8E-7 100% 136.4

PGPPGAVGPAGK 518.77 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 2.7E-6 100% 136.07

PGPAGLPGPPGER 625.31 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 1.8E-7 100% 136.06



Peptide Sequence m/z Charge Accession number Protein E-value Identity PepNovo+ 
Score

TGETGASGPPGFAGEK 1478.68 1 F1SFA7
Collagen type I 
alpha 2 chain 4.2E-10 100% 190.56

GPPGESGAAGPAGPIGSR 775.88 2 F1SFA7
Collagen type I 
alpha 2 chain 5.1E-12 100% 174

GEPGPAGLPGPPGER 1435.68 1 A0A5G2QQE9 Collagen type I 
alpha 1 chain 2.5E-9 100% 163.6

GEPGNIGFPGPK 1201.58 1 F1SFA7 Collagen type I 
alpha 2 chain 1E-6 100% 162.2

GSAGPPGATGFPGAAGR 730.35 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.4E-11 100% 160.5

GDGGPPGATGFPGAAGR 729.34 2 F1SFA7
Collagen type I 
alpha 2 chain 2.2E-11 100% 159.11

GPPGESGAAGPAGPIGSR 1550.76 1 F1SFA7 Collagen type I 
alpha 2 chain 5.1E-12 100% 156.68

GPPGPMGPPGLAGPPGESGR 916.93 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 5.8E-15 100% 155.51

TGETGASGPPGFAGEK 739.84 2 F1SFA7
Collagen type I 
alpha 2 chain 4.2E-1 100% 155.25

GAAGLPGVAGAPGLPGPR 1562.83 1 F1SFA7 Collagen type I 
alpha 2 chain 7.8E-12 100% 154.88

GETGPAGPAGPVGPVGAR 1546.8 1 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.6E-12 100% 154.59

GDGGPPGATGFPGAAGR 737.34 2 F1SFA7
Collagen type I 
alpha 2 chain 2.2E-11 100% 153.33

GPPGPMGPPGLAGPPGESGR 900.94 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 5.8E-15 100% 151.47

GPPGAVGNPGVNGAPGEAGR 874.42 2 F1SFA7 Collagen type I 
alpha 2 chain 2.6E-14 100% 147.43

GSAGPPGATGFPGAAGR 722.35 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.4E-11 100% 145.93

GSAGPPGATGFPGAAGR 1459.69 1 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.4E-11 100% 145.71

PGADGVAGPK 442.73 2 A0A5G2QQE9 Collagen type I 
alpha 1 chain 6.5E-4 100% 145.48

PGPAGAAGAPGPQGAVGPAGK 858.94 2 F1SFA7
Collagen type I 
alpha 2 chain 3.4E-15 100% 144.22

GPAGPPGPPGAAGTPGLQGMP
GER 1095.52 2 A0A286ZQ85

Collagen type III 
alpha 1 chain 4.1E-19 100% 143.13

GFSGLDGAK 851.43 1 A0A5G2QQE9
Collagen type I 
alpha 2 chain 9.6E-3 100% 142.41

GLPGVAGSVGEPGPL 1338.69 1 F1SFA7 Collagen type I 
alpha 2 chain 9.9E-9 100% 142.31

PGPAGAAGAPGPQGAVGPAGK 850.94 2 F1SFA7
Collagen type I 
alpha 2 chain 3.4E-15 100% 140.65

TGQPGAVGPAGIR 1180.64 1 F1SFA7
Collagen type I 
alpha 2 chain 2.8E-7 100% 140.19

GFPGSPGNVGPAGK 1273.62 1 F1SFA7 Collagen type I 
alpha 2 chain 1.9E-8 100% 138.5

GPAGAPGTPGPQGIAGQR 802.91 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 1.2E-12 100% 138.22

GSDGQPGPPGPPGTAGFPGSP
GAK 1085.49 2 A0A286ZQ85

Collagen type III 
alpha 1 chain 4.4E-19 100% 138.11

GVPGPPGAVGPAGK 1192.63 1 A0A5G2QQE9
Collagen type I 
alpha 1 chain 3.2E-8 100% 137.48

GPPGPMGPPGLAGPPGESGR 908.94 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 5.8E-15 100% 136.92

GEVGPAGPNGFAGPAGAAGQP
GAK 1034.49 2 F1SFA7

Collagen type I 
alpha 2 chain 2.2E-18 100% 136.74

GFPGSPGNVGPAGK 1273.62 1 F1SFA7
Collagen type I 
alpha 2 chain 1.9E-8 100% 136.63

TGQPGAVGPAGIR 1196.64 1 F1SFA7
Collagen type I 
alpha 2 chain 2.8E-7 100% 136.4

PGPPGAVGPAGK 518.77 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 2.7E-6 100% 136.07

PGPAGLPGPPGER 625.31 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 1.8E-7 100% 136.06



Table S3 List of peptides de novo sequenced form the MS/MS data from the LC-ESI-MS/MS analysis of the supernatant of 
Au@Si@Gel nanoparticles incubated in the culture medium for 60 minutes. P represents hydroxyproline.

Peptide Sequence m/z Charge Accession number Protein E-value Identity PepNovo+ 
Score

GVQGGKGEQGPAGPPGFQ 842.41 2 F1SFA7
Collagen type I 
alpha 2 chain 6.4E-13 100% 115.17

GAPGTAGPSGPSGLPGERGAA 890.43 2 F1SFA7
Collagen type I 
alpha 2 chain 8.4E-15 100% 113.52

DFGYEGDFYR 634.76 2 F1SFA7 Collagen type I 
alpha 2 chain 3.6E-5 100% 106.52

GISGPPGPPGPA 1035.51 1 F1SFA7 Collagen type I 
alpha 2 chain 2E-6 100% 101.6

GKEGPAGLPGID 563.79 2 F1SFA7
Collagen type I 
alpha 2 chain 5.3E-6 100% 94.53

PGLPGPR 363.2 2 F1SFA7
Collagen type I 
alpha 2 chain 5E-1 100% 93.86

GSVGEPGPL 828.41 1 F1SFA7 Collagen type I 
alpha 2 chain 1.1E-2 100% 89.04

GAPGTAGPSGPSGLPGERGAA 898.43 2 F1SFA7
Collagen type I 
alpha 2 chain 8.4E-15 100% 88.99

GEVGSAGPPGPPGLR 690.35 2 F1SFA7
Collagen type I 
alpha 2 chain 3.8E-9 100% 86.13

GYEGDFYR 503.72 2 F1SFA7 Collagen type I 
alpha 2 chain 9.6E-3 100% 82.03

GILGAPGFL 860.49 1 F1SFA7
Collagen type I 
alpha 2 chain 8.3E-3 100% 77.88

GPSGPSGLPGERGAA 663.33 2 F1SFA7
Collagen type I 
alpha 2 chain 8.2E-9 100% 77.31

GLMGPRGPPGAVGAPGPQ 824.42 2 F1SFA7
Collagen type I 
alpha 2 chain 7.3E-13 100% 76.24

DFGYEGDF 949.36 1 F1SFA7 Collagen type I 
alpha 2 chain 1.5E-2 100% 75.06

GLTGSPGSPGPDGKTGPPGPA 926.44 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 1.8E-15 100% 73.48

GFPGSPGNVGPA 544.75 2 F1SFA7
Collagen type I 
alpha 2 chain 2E-6 100% 71.55

GANGDRGEAGPAGPAGPAGPR 611.3 3 F1SFA7 Collagen type I 
alpha 2 chain 3.4E-15 100% 69.91

GAPGLPGPR 853.45 1 F1SFA7
Collagen type I 
alpha 2 chain 5.1E-3 100% 69.45

GPTGPPGPIGSVGAPGPK 779.91 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 1.2E-12 100% 68.68

GEVGLPGVS 830.43 1 F1SFA7
Collagen type I 
alpha 2 chain 1.5E-2 100% 66.57

GDQGPVGRTGETGASGPPGFA 965.95 2 F1SFA7 Collagen type I 
alpha 2 chain 1.4E-15 100% 66.45

GAAGATGARGL 451.25 2 F1SFA7
Collagen type I 
alpha 2 chain 1.9E-4 100% 65.34

DFGYEGDFY 1112.42 1 F1SFA7
Collagen type I 
alpha 2 chain 5.7E-4 100% 63.44

GPRGFPGSPGNVGPA 699.84 2 F1SFA7 Collagen type I 
alpha 2 chain 1.1E-9 100% 62.48

GAAGLPGVA 728.39 1 F1SFA7
Collagen type I 
alpha 2 chain 2.2E-2 100% 60.98

GGGYDFGYE 964.37 1 F1SFA7
Collagen type I 
alpha 2 chain 1.3E-3 100% 59.99



Table S4 List of peptides de novo sequenced form the MS/MS data from the LC-ESI-MS/MS analysis of the supernatant of 
Au@Si@Gel nanoparticles incubated in the culture medium for 30 minutes. P represents hydroxyproline.

Peptide Sequence m/z Charg
e Accession number Protein E-value Identity PepNovo+ 

Score

GAPGTAGPSGPSGLPGERGAA 890.43 2 F1SFA7
Collagen type I 
alpha 2 chain 8.4E-15 100% 124.67

GVQGGKGEQGPAGPPGFQ 842.41 2 F1SFA7
Collagen type I 
alpha 2 chain 6.4E-13 100% 119.25

DFGYEGDFYR 634.76 2 F1SFA7 Collagen type I 
alpha 2 chain 3.6E-5 100% 119.20

GISGPPGPPGPA 1035.51 1 F1SFA7 Collagen type I 
alpha 2 chain 2E-6 100% 93.61

GSVGEPGPL 828.41 1 F1SFA7
Collagen type I 
alpha 2 chain 1.1E-2 100% 99.13

PGLPGPR 363.2 2 F1SFA7
Collagen type I 
alpha 2 chain 5E-1 100% 92.95

GYEGDFYR 503.72 2 F1SFA7 Collagen type I 
alpha 2 chain 9E-3 100% 91.53

GKEGPAGLPGID 563.79 2 F1SFA7
Collagen type I 
alpha 2 chain 5.3E-6 100% 87.35

GAAGATGARGL 451.25 2 F1SFA7
Collagen type I 
alpha 2 chain 1.9E-4 100% 85.80

GPSGPSGLPGERGAA 663.33 2 F1SFA7 Collagen type I 
alpha 2 chain 8.2E-9 100% 83.44

GGGYDFGYE 964.37 1 F1SFA7
Collagen type I 
alpha 2 chain 1.3E-3 100% 79.08

GEQGPAGPPGFQ 579.26 2 F1SFA7
Collagen type I 
alpha 2 chain 1E-6 100% 76.53

GLTGSPGSPGPDGKTGPPGPA 926.44 2 A0A5G2QQE9
Collagen type I 
alpha 1 chain 1.8E-15 100% 76.30

GLMGPRGPPGAVGAPGPQ 824.42 2 F1SFA7 Collagen type I 
alpha 2 chain 7.3E-13 100% 72.24

GPSGPSGLPGERGAA 655.33 2 F1SFA7
Collagen type I 
alpha 2 chain 8.2E-9 100% 71.76

GGGYDFGY 835.33 1 F1SFA7
Collagen type I 
alpha 2 chain 1.4E-2 100% 61.16

GEVGSAGPPGPPGLR 690.35 2 F1SFA7 Collagen type I 
alpha 2 chain 3.8E-9 100% 71.22

GILGAPGFL 860.49 1 F1SFA7
Collagen type I 
alpha 2 chain 8.3E-3 100% 70.96

DFGYEGDF 949.36 1 F1SFA7
Collagen type I 
alpha 2 chain 1.5E-2 100% 70.92

GDQGPVGRTGETGASGPPGFA 965.95 2 F1SFA7
Collagen type I 
alpha 2 chain 1.4E-15 100% 68.36

AGPPGPPGLR 475.76 2 F1SFA7 Collagen type I 
alpha 2 chain 3.2E-4 100% 68.25

DFGYEGDFY 1112.42 1 F1SFA7
Collagen type I 
alpha 2 chain 5.7E-4 100% 62.98

GEVGLPGVS 830.43 1 F1SFA7
Collagen type I 
alpha 2 chain 1.5E-2 100% 59.85



F1SFA7_PIG - Collagen type I alpha 2 chain. Coverage 305/1365  22.34 %

MLSFVDTRTLLLLAVTSCLATCQSLQEATARKGPTGDRGPRGERGPPGPPGRDGDDGIPGPPGPPGPPGPPGLGGNFAAQYDGKGVG
AGPGPMGLMGPRGPPGAVGAPGPQGFQGPAGEPGEPGQTGPAGARGPPGPPGKAGEDGHPGKPGRPGERGVVGPQGARGFPGTP
GLPGFKGIRGHNGLDGLKGQPGAPGVKGEPGAPGENGTPGQTGARGLPGERGRVGAPGPAGARGNDGSVGPVGPAGPIGSAGPPGF
PGAPGPKGELGPVGNPGPAGPAGPRGEVGLPGVSGPVGPPGNPGANGLPGAKGAAGLPGVAGAPGLPGPRGIPGPAGAAGATGARG
LVGEPGPAGSKGESGNKGEPGAAGPQGPPGPSGEEGKRGPNGEVGSAGPPGPPGLRGNPGSRGLPGADGRAGVMGPPGSRGPTG
PAGVRGPNGDSGRPGEPGLMGPRGFPGSPGNVGPAGKEGPAGLPGIDGRPGPIGPAGARGEPGNIGFPGPKGPTGDPGKNGEKGHA
GLAGARGAPGPDGNNGAQGPPGPQGVQGGKGEQGPAGPPGFQGLPGPAGTAGEVGKPGERGIPGEFGLPGPAGPRGERGPPGES
GAAGPAGPIGSRGPSGPPGPDGNKGEPGVLGAPGTAGPSGPSGLPGERGAAGIPGGKGEKGETGLRGDVGSPGRDGARGAPGAVGA
PGPAGANGDRGEAGPAGPAGPAGPRGSPGERGEVGPAGPNGFAGPAGAAGQPGAKGERGTKGPKGENGPVGPTGPVGAAGPAGP
NGPPGPAGSRGDGGPPGATGFPGAAGRIGPPGPSGISGPPGPPGPAGKEGLRGPRGDQGPVGRTGETGASGPPGFAGEKGPSGEP
GTAGPPGTPGPQGILGAPGFLGLPGSRGERGLPGVAGSVGEPGPLGIAGPPGARGPPGAVGNPGVNGAPGEAGRDGNPGSDGPPGR
DGQAGHKGERGYPGNPGPAGAAGAPGPQGAVGPAGKHGNRGEPGPAGSVGPAGAVGPRGPSGPQGIRGEKGEPGDKGPRGLPGL
KGHNGLQGLPGLAGHHGDQGAPGPVGPAGPRGPAGPSGPAGKDGRTGQPGAVGPAGIRGSQGSQGPAGPPGPPGPPGPPGPSGG
GYDFGYEGDFYRADQPRSPPSLRPKDYEVDATLKSLNNQIETLLTPEGSRKNPARTCRDLRLSHPEWSSGYYWIDPNQGCTMDAIKVYC
DFSTGETCIRQPENIPAKNWYRNSKVKKHVWLGETINGGTQFEYNMEGVTTKEMATQLAFMRLLANHASQNITYHCKNSIAYMDEETGN
LKKAVILQGSNDVELVAEGNSRFTYTVLVDGCSKKTNEWRKTIIEYKTNKPSRLPILDIAPLDIGDADQEVSVDVGPVCFK

A0A5G2QQE9_PIG - Collagen type I alpha 1 chain. Coverage 219/1451  15.09 %

MFSFVDLRLLLLLAATALLTHGQEEGQEEGQQGQEEDIPPVTCVQNGLRYHDRDVWKPVPCQICVCDNGNVLCDDVICDEIKNCPSARV
PAGECCPVCPEGEVSPTDQETTGVEGPKGDTGPRGPRGPSGPPGRDGIPGQPGLPGPPGPPGPPGPPGLGGNFAPQLSYGYDEKSA
GISVPGPMGPSGPRGLPGPPGAPGPQGFQGPPGEPGEPGASGPMGPRGPPGPPGKNGDDGEAGKPGRPGERGPPGPQGARGLPG
TAGLPGMKGHRGFSGLDGAKGDAGPAGPKGEPGSPGENGAPGQMGPRGLPGERGRPGPPGPAGPTGPAGPPGFPGAVGAKGEAG
PQGARGSEGPQGVRGEPGPPGPAGAAGPAGNPGADGQPGGKGANGAPGIAGAPGFPGARGPSGPQGPSGPPGPKGNSGEPGAPG
SKGDTGAKGEPGPTGVQGPPGPAGEEGKRGARGEPGPAGLPGPPGERGGPGSRGFPGADGVAGPKGPAGERGSPGPAGPKGSPG
EAGRPGEAGLPGAKGLTGSPGSPGPDGKTGPPGPAGQDGRPGPPGPPGARGQAGVMGFPGPKGAAGEPGKAGERGVPGPPGAVG
PAGKDGEAGAQGPPGPAGPAGERGEQGPAGSPGFQGLPGPAGPPGEAGKPGEQGVPGDLGAPGPSGARGERGFPGERGVQGPPG
PAGPRGANGAPGNDGAKGDAGAPGAPGSQGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGAPGKDGVRGLTGPIGPPGPAGA
PGDKGETGPSGPAGPTGARGAPGDRGEPGPPGPAGFAGPPGADGQPGAKGEPGDAGAKGDAGPPGPAGPTGPPGPIGSVGAPGPK
GARGSAGPPGATGFPGAAGRVGPPGPSGNAGPPGPPGPAGKEGSKGPRGETGPAGRPGEAGPPGPPGPAGEKGSPGADGPAGAP
GTPGPQGIAGQRGVVGLPGQRGERGFPGLPGPSGEPGKQGPSGPSGERGPPGPMGPPGLAGPPGESGREGAPGAEGSPGRDGAP
GPKGDRGESGPAGPPGAPGAPGAPGPVGPAGKSGDRGETGPAGPAGPVGPVGARGPAGPQGPRGDKGETGEQGDRGIKGHRGFS
GLQGPPGPPGSPGEQGPSGASGPAGPRGPPGSAGAPGKDGLNGLPGPIGPPGPRGRTGDAGPVGPPGPPGPPGPPGPPSGGFDFS
FLPQPPQEKAHDGGRYYRADDANVVRDRDLEVDTTLKSLSQQIENIRSPEGSRKNPARTCRDLKMCHSDWKSGEYWIDPNQGCNLDAI
KVFCNMETGETCVYPTQPSVPQKNWYISKNPKDKRHVWYGESMTDGFQFEYGGEGSDPADVAIQLTFLRLMSTEASQNITYHCKNSVA
YMDQQTGNLKKALLLQGSNEIEIRAEGNSRFTYSVIYDGCTSHTGAWGKTVIEYKTTKTSRLPIIDVAPLDVGAPDQEFGIDLSPVCFL

A0A286ZQ85_PIG - Collagen type III alpha 1 chain. Coverage 135/1467  9.20 %

DMTSFVQKGTWLLFALLHPTVILAQQQEAIEGGCSHLGQSYADRDVWKPEPCQICVCDSGSVLCDDIICDDQELDCPNPEIPFGECCAVC
PQPPTAPTRPPNGHGPQGPKGDPGPPGIPGRNGDPGLPGQPGSPGSPGPPGICESCPTGGQNYSPQYESYDVKAGVAGGGIGGYPG
PAGPPGPPGPPGVSGHPGAPGSPGYQGPPGEPGQAGPAGPPGPPGAIGPSGPAGKDGESGRPGRPGERGLPGPPGLKGPAGMPGF
PGMKGHRGFDGRNGEKGDTGAPGLKGENGLPGENGAPGPMGPRGAPGERGRPGLPGAAGARGNDGARGSDGQPGPPGPPGTAGF
PGSPGAKGEVGPAGSPGPSGSPGQRGEPGPQGHAGAAGPPGPPGSNGSPGGKGEMGPAGIPGAPGLMGARGPPGPPGTNGAPGQ
RGAAGEPGKNGAKGEPGPRGERGEAGSPGIPGPKGEDGKDGSPGEPGANGLPGAAGERGMPGFRGAPGANGLPGEKGPAGERGGP
GPAGPRGVAGEPGRDGVPGGPGLRGMPGSPGGPGSDGKPGPPGSQGESGRPGPPGSPGPRGQPGVMGFPGPKGNDGAPGKNGE
RGGPGGPGLPGPPGKNGETGPQGPPGPTGPGGDKGDTGPPGQQGLQGLPGTSGPPGENGKPGEPGPKGEAGAPGIPGGKGDSGA
PGERGPPGAVGPSGPRGGAGPPGPEGGKGPAGPPGPPGAAGTPGLQGMPGERGGSGGPGPKGDKGDPGGSGADGAPGKDGPRG
PTGPIGPPGPAGQPGDKGESGAPGLPGIAGPRGGPGERGEHGPPGPAGFPGAPGQNGEPGAKGERGAPGEKGEGGPPGIAGQPGGT
GPPGPPGPQGVKGERGSPGGPGAAGFPGGRGLPGPPGSNGNPGPPGSSGPPGKDGPPGPPGSSGAPGSPGVSGPKGDAGQPGEK
GSPGPQGPPGAPGPGGISGITGARGLAGPPGMPGARGSPGPQGVKGENGKPGPSGLNGERGPPGPQGLPGLAGAAGEPGRDGNPG
SDGLPGRDGAPGSKGDRGENGSPGAPGAPGHPGPPGPVGPAGKNGDRGETGPAGPAGAPGPAGSRGAPGPQGPRGDKGETGERG
ANGIKGHRGFPGNPGAPGSPGPAGHQGAVGSPGPAGPRGPVGPSGPPGKDGASGHPGPIGPPGPRGNRGERGSEGSPGHPGQPGP
PGPPGAPGPCCGGGAAAIAGVGGEKAGGFAPYYGDEPMDFKINTDEIMTSLKSVNGQIESLISPDGSRKNPARNCRDLKFCHPELKSGE
YWVDPNQGCKMDAIKVFCNMETGETCISASPSTVPRKNWWTDSGAEKKYVWFGESMNGGFQFSYGNPELPEDVLDVQLAFLRLLSSR
ASQNITYHCKNSIAYMEHASGNVKKALRLMGSNEGEFKAEGNSKFTYTVLEDGCTKHTGEWGKTVFEYRTRKAVRLPIVDIAPYDIGGPD
QEFGADIGPVCFL

Figure S5 Protein coverage of the three proteins found in the positive trypsin-digested gelatin control. The identified peptides 
for Collagen type I alpha 2 chain protein had a 22.34 % protein coverage, for Collagen type I alpha 1 chain had a 15.09 % 
coverage and for Collagen type III alpha 1 chain had a 9.20 % coverage.



F1SFA7_PIG - Collagen type I alpha 2 chain. Coverage 223/1365  16.34 %

MLSFVDTRTLLLLAVTSCLATCQSLQEATARKGPTGDRGPRGERGPPGPPGRDGDDGIPGPPGPPGPPGPPGLGGNFAAQYDGKGV
GAGPGPMGLMGPRGPPGAVGAPGPQGFQGPAGEPGEPGQTGPAGARGPPGPPGKAGEDGHPGKPGRPGERGVVGPQGARGFP
GTPGLPGFKGIRGHNGLDGLKGQPGAPGVKGEPGAPGENGTPGQTGARGLPGERGRVGAPGPAGARGNDGSVGPVGPAGPIGSA
GPPGFPGAPGPKGELGPVGNPGPAGPAGPRGEVGLPGVSGPVGPPGNPGANGLPGAKGAAGLPGVAGAPGLPGPRGIPGPAGAA
GATGARGLVGEPGPAGSKGESGNKGEPGAAGPQGPPGPSGEEGKRGPNGEVGSAGPPGPPGLRGNPGSRGLPGADGRAGVMGP
PGSRGPTGPAGVRGPNGDSGRPGEPGLMGPRGFPGSPGNVGPAGKEGPAGLPGIDGRPGPIGPAGARGEPGNIGFPGPKGPTGDP
GKNGEKGHAGLAGARGAPGPDGNNGAQGPPGPQGVQGGKGEQGPAGPPGFQGLPGPAGTAGEVGKPGERGIPGEFGLPGPAGP
RGERGPPGESGAAGPAGPIGSRGPSGPPGPDGNKGEPGVLGAPGTAGPSGPSGLPGERGAAGIPGGKGEKGETGLRGDVGSPGR
DGARGAPGAVGAPGPAGANGDRGEAGPAGPAGPAGPRGSPGERGEVGPAGPNGFAGPAGAAGQPGAKGERGTKGPKGENGPVG
PTGPVGAAGPAGPNGPPGPAGSRGDGGPPGATGFPGAAGRIGPPGPSGISGPPGPPGPAGKEGLRGPRGDQGPVGRTGETGASG
PPGFAGEKGPSGEPGTAGPPGTPGPQGILGAPGFLGLPGSRGERGLPGVAGSVGEPGPLGIAGPPGARGPPGAVGNPGVNGAPGE
AGRDGNPGSDGPPGRDGQAGHKGERGYPGNPGPAGAAGAPGPQGAVGPAGKHGNRGEPGPAGSVGPAGAVGPRGPSGPQGIR
GEKGEPGDKGPRGLPGLKGHNGLQGLPGLAGHHGDQGAPGPVGPAGPRGPAGPSGPAGKDGRTGQPGAVGPAGIRGSQGSQGP
AGPPGPPGPPGPPGPSGGGYDFGYEGDFYRADQPRSPPSLRPKDYEVDATLKSLNNQIETLLTPEGSRKNPARTCRDLRLSHPEWS
SGYYWIDPNQGCTMDAIKVYCDFSTGETCIRQPENIPAKNWYRNSKVKKHVWLGETINGGTQFEYNMEGVTTKEMATQLAFMRLLAN
HASQNITYHCKNSIAYMDEETGNLKKAVILQGSNDVELVAEGNSRFTYTVLVDGCSKKTNEWRKTIIEYKTNKPSRLPILDIAPLDIGDAD
QEVSVDVGPVCFK

A0A5G2QQE9_PIG - Collagen type I alpha 1 chain. Coverage 39/1451  2.69 %

MFSFVDLRLLLLLAATALLTHGQEEGQEEGQQGQEEDIPPVTCVQNGLRYHDRDVWKPVPCQICVCDNGNVLCDDVICDEIKNCPSAR
VPAGECCPVCPEGEVSPTDQETTGVEGPKGDTGPRGPRGPSGPPGRDGIPGQPGLPGPPGPPGPPGPPGLGGNFAPQLSYGYDEK
SAGISVPGPMGPSGPRGLPGPPGAPGPQGFQGPPGEPGEPGASGPMGPRGPPGPPGKNGDDGEAGKPGRPGERGPPGPQGARG
LPGTAGLPGMKGHRGFSGLDGAKGDAGPAGPKGEPGSPGENGAPGQMGPRGLPGERGRPGPPGPAGPTGPAGPPGFPGAVGAK
GEAGPQGARGSEGPQGVRGEPGPPGPAGAAGPAGNPGADGQPGGKGANGAPGIAGAPGFPGARGPSGPQGPSGPPGPKGNSGE
PGAPGSKGDTGAKGEPGPTGVQGPPGPAGEEGKRGARGEPGPAGLPGPPGERGGPGSRGFPGADGVAGPKGPAGERGSPGPAG
PKGSPGEAGRPGEAGLPGAKGLTGSPGSPGPDGKTGPPGPAGQDGRPGPPGPPGARGQAGVMGFPGPKGAAGEPGKAGERGVP
GPPGAVGPAGKDGEAGAQGPPGPAGPAGERGEQGPAGSPGFQGLPGPAGPPGEAGKPGEQGVPGDLGAPGPSGARGERGFPGE
RGVQGPPGPAGPRGANGAPGNDGAKGDAGAPGAPGSQGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGAPGKDGVRGLT
GPIGPPGPAGAPGDKGETGPSGPAGPTGARGAPGDRGEPGPPGPAGFAGPPGADGQPGAKGEPGDAGAKGDAGPPGPAGPTGPP
GPIGSVGAPGPKGARGSAGPPGATGFPGAAGRVGPPGPSGNAGPPGPPGPAGKEGSKGPRGETGPAGRPGEAGPPGPPGPAGEK
GSPGADGPAGAPGTPGPQGIAGQRGVVGLPGQRGERGFPGLPGPSGEPGKQGPSGPSGERGPPGPMGPPGLAGPPGESGREGA
PGAEGSPGRDGAPGPKGDRGESGPAGPPGAPGAPGAPGPVGPAGKSGDRGETGPAGPAGPVGPVGARGPAGPQGPRGDKGETG
EQGDRGIKGHRGFSGLQGPPGPPGSPGEQGPSGASGPAGPRGPPGSAGAPGKDGLNGLPGPIGPPGPRGRTGDAGPVGPPGPPG
PPGPPGPPSGGFDFSFLPQPPQEKAHDGGRYYRADDANVVRDRDLEVDTTLKSLSQQIENIRSPEGSRKNPARTCRDLKMCHSDWK
SGEYWIDPNQGCNLDAIKVFCNMETGETCVYPTQPSVPQKNWYISKNPKDKRHVWYGESMTDGFQFEYGGEGSDPADVAIQLTFLRL
MSTEASQNITYHCKNSVAYMDQQTGNLKKALLLQGSNEIEIRAEGNSRFTYSVIYDGCTSHTGAWGKTVIEYKTTKTSRLPIIDVAPLDV
GAPDQEFGIDLSPVCFL

Figure S6 Protein coverage of the two proteins found in the supernatant of Au@Si@Gel nanoparticles incubated in culture 
medium for 60 min. The identified peptides for Collagen type I alpha 2 chain protein had a 16.34 % coverage and for Collagen 
type I alpha 1 chain had a 2.69 % coverage. Peptides corresponding to Collagen type III alpha 1 chain were not found in this 
sample.


