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Supplementary Table S1. Summary of m/z values and assigned chemical identities of observed fragment ions from 19 a-amino acids,

including 18 proteinogenic amino acids and ornithine.

Observed m/z values of fragmentation products

Protonated —q)@ Number of possible
amino acid (n=3) Proposed chemical identity . P e Chemical formula Theoretical m/z Mass error
(Theoretical m/z) Mean D €@ Standard Error of the chemical formulae (ppm)
Mean, SEM
133.03155 0.00002 [M+H-NH,]* 1 [CsHyO,S] 133.03177 -1.7
104.05275 0.00005 [M+H-H,0-COJ* 1 [C4aH1oNS]T* 104.05285 -0.9
102.05484 0.00004 [M+H-CH3SH]* 1 [C4sHgNO,]* 102.05495 -1.1
87.02624 0.00005 [M+H-NHz-H,0-COJ* 1 [CaHST 87.02630 0.7
o 85.02841 0.00002 [M+H-CH4SH-NHg]* 1 [CaH:0]" 85.02841 0.0
Methionine
(150.05833) 84.04429 0.00002 [M+H-CH,SH-H20]* 1 [C4HsNOJ* 84.04439 12
74.05994 0.00002 [M+H-CH.SH-COJ* 1 [CsHeNOJ* 74.06004 13
74.02358 0.00002 [M+H-CH3SH-CoH.]* 1 [CHNOSJ* 74.02365 1.0
61.01072 0.00002 [M+H-H;0-CO-C,HsN]* 1 [C2HsS]* 61.01065 12
[M+H-H,0-CO-CH3SH]* or
56.04969 0.00001 1 [CsHsN]* 56.04948 3.8
[M+H-CHsSH-H,0-COJ*
105.00042 0.00003 [M+H-NHs]* 1 [C3Hs0,S]* 105.00048 -0.6
88.03923 0.00004 [M+H-H,S]* 1 [CsHsNOSJ* 88.03930 0.8
Cysteine . .
(122.02703) 86.98989 0.00003 [M+H-NH;-H,0] 1 [CsH:0S] 86.98991 02
76.02151 0.00002 [M+H-H,0-COJ* 1 [C2HsNS]* 76.02155 -05
58.99525 0.00003 [M+H-H,0-CO-NH;]* 1 [C.H5ST* 58.99500 4.2
Leucine 86.09628 0.00002 [M+H-H,0-COJ* 1 [CsH1N]* 86.09643 17
(132.10191) 69.06988 0.00002 [M+H-H,0-CO-NHs]* 1 [CsHo]* 69.06988 0.0
Isoleucine 86.09627 0.00002 [M+H-H,0-COJ* 1 [CsH1N]* 86.00643 1.9
(132.10191) 69.06987 0.00002 [M+H-H,0-CO-NHs]* 1 [CsHo]* 69.06988 01
_ 72.08053 0.00004 [M+H-H,0-COJ* 1 [CaHioN]* 72.08078 35
Valine (118.08626)
55.05446 0.00005 [M+H-H,0-CO-NH;]* 1 [CH7T* 55.05423 4.2
188.07031 0.00005 [M+H-NH.]* 1 [CuHNO,J* 188.07060 16
170.05975 0.00006 [M+H-NHz-H,0]* 1 [CHsNOJ* 170.06004 17
Tryptophan . .
(205.09715) 159.09145 0.00006 [M+H-H,0-CO] 1 [CioHiN;] 159.00167 -1.4
146.05976 0.00011 [M+H-NH;-CH,COJ* 1 [CoHsNOT* 146.06004 -1.9
144.08058 0.00009 [M+H-NHa-CO,J* 1 [C1oH1N]* 144.08078 14
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143.07268 0.00006 [M+H-NH3-CO,-eH]* 1 [CioHsNe]* 143.07295 19

142.06491 0.00008 [M+H-NH,-H20-COJ* 1 [CaoHeN]* 142.06513 16

132.08054 0.00009 [M+H-H,0-CO-HCN]* 1 [CoHioN]* 132.08078 18

130.06489 0.00008 [M-+H-H,0-CO-HCN-H,]* 1 [CoHsN]* 130.06513 18

118.06499 0.00004 [M+H-NH,-CH,CO-COJ* 1 [CoHsN]* 118.06513 12

117.06970 0.00008 [M+H-NH,-CO,-HCN]* 1 [CoHo]" 117.06988 16

117.05712 0.00008 [M+H-H,0-CO-HCN-eCH]* 1 [CoHiNe]* 117.05730 15

115.05404 0.00004 [M+H-NHa-H,0-CO-HCN]* 1 [CoHi]" 115.05423 16

103.05410 0.00007 [M-+H-H,0-CO-HCN-H,-HCN]* 1 [CoHy]" 103.05423 12

91.05406 0.00003 [M+H-NH,-CH,CO-CO-HCN]* 1 [CoHT" 91.05423 18

74.02352 0.00005 [M+H-CoHNJ* 1 [CHNOS] 74.02365 18

149.05952 0.00006 [M+H-NH,]* 1 [CoHsO]* 14905971 13

131.04895 0.00005 [M+H-NHs-H,0]* 1 [CoHO]" 131.04914 14

120.08061 0.00003 [M+H-H,0-COJ* 1 [CaHioN]* 120.08078 14

118.06496 0.00005 [M+H-H,0-CO-H,]* 1 [CoHsN]* 118.06513 14

Phenylalanine 107.04899 0.00004 [M+H-NH;-CH,CO]* 1 [C;H;0]" 107.04914 -1.4
(166.08626) [M+H-NH,-H,0-COJ* or

103.05408 0.00003 V- HiO-CO- N 1 [CoHiT* 103.05423 15

93.06978 0.00004 [M+H-H,0-CO-HCN]* 1 [CoHo]" 93.06988 11

91.05406 0.00002 [M+H-H,0-CO-HCN-H,]* 1 [CoH]" 91.05423 19

79.05411 0.00002 [M+H-NHy-CH,CO-COJ* 1 [CoHy]" 79.05423 15

165.05434 0.00013 [M+H-NH,]* 1 [CoHsO3]* 165.05462 17

147.04392 0.00002 [M+H-NHa-H,0]* 1 [CoH:0:]* 147.04406 10

136.07542 0.00018 [M+H-H,0-COJ* 1 [CoH1NOT* 136.07569 2.0

_ 123.04391 0.00003 [M+H-NHy-CH,CO™ 1 [CHO: 123.04406 12

Tyrosine
(182.08117) 119.04909 0.00002 [M+H-NH,-H0-COJ" or 1 [CoH:O]* 119.04914 0.4
[M+H- H,0-CO- NH]*

107.04904 0.00002 [M+H-H,0-CO-HCN-H,]* 1 [CoH,O" 107.04914 0.9

95.04904 0.00003 [M+H-NHy-CH,CO-COJ* 1 [CoH,OT" 95.04914 11

91.05411 0.00002 [M+H-NHy-H,0-CO-COJ* 1 [CoH]" 91.05423 13

65.03868 0.00002 [M+H-NH,-CH,CO-CO-CH,0]* 1 [CoHql* 65.03858 15

Glutamine 130.04968 0.00007 [M+H-NH]* 1 [CsHaNO]* 130.04987 14

(147.07642) 102.05480 0.00006 [M+H-NH,-COJ* 1 [CaHsNO,J* 102.05495 15
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101.07084 0.00004 [M+H-H,0-COJ* 1 [C4HeNO]* 101.07094 -1.0
84.04428 0.00006 [M+H-NH;-H,0-CO]* 1 [C4HsNO]* 84.04439 -13
56.04972 0.00004 [M+H-NHs-H,0-CO-COJ"* 1 [CsHsN]* 56.04948 4.4
116.03411 0.00013 [M+H-NH]* 1 [C4HsNOS]* 116.03422 -1.0
88.03928 0.00012 [M+H-NH;-COJ* 1 [CsHsNO,]* 88.03930 0.2

Asparagine . .
(133.06034) 87.05521 0.00009 [M+H-H,0-CO] 1 [CsH:N20] 87.05529 0.9
74.02359 0.00009 [M+H-NH;-CH,COJ* 1 [C.HNO,]* 74.02365 08
70.02874 0.00007 [M+H-H,0-CO-NH:]* 1 [CsH,NOT* 70.02874 0.0
102.05502 0.00013 [M+H-H,0]* 1 [C4HsNO,]* 102.05495 0.7
84.04431 0.00007 [M+H-2H,0]* 1 [C4HsNOJ* 84.04439 0.9

Threonine . .
(120.06552) 75.04401 0.00009 [M+H-NH;-CO] 1 [CsH;0;] 75.04406 0.7
74.05993 0.00006 [M+H-H,0-COJ* 1 [CsHsNOJ* 74.06004 -15
56.04971 0.00004 [M+H-H,0-CO-H,0]* 1 [CsHsN]* 56.04948 4.2
88.03917 0.00007 [M+H-H,0]* 1 [CsHsNO,]* 88.03930 -1.4
Serine (106.04987) 70.02870 0.00006 [M+H-2H,0]* 1 [CsHJNO]* 70.02874 0.6
60.04457 0.00004 [M+H-H,0-COJ* 1 [C.HsNOJ* 60.04439 2.9
130.04966 0.00009 [M+H-H,0]* 1 [CsHaNO3]* 130.04987 -16
- 102.05478 0.00007 [M+H-H,0-COJ* 1 [CsHsNO,]* 102.05495 -1.7

Glutamic acid 0-H.0-CO
M+H-H,0-H,0-COJ* or
G 84.04427 0.00006 [ 20-H;0-CO] 1 [CHeNOT* 84.04439 14
[M+H-H,0-CO-H,0]*

56.04970 0.00003 [M+H-H,0-H,0-CO-COJ* 1 [CsHsN]* 56.04948 3.9
116.03401 0.00011 [M+H-H,0]* 1 [C4HsNOS]* 116.03422 11

Aspartic acid N +
(133.04478) 88.03914 0.00008 [M+H-H,0-CO] 1 [CsHsNO] 88.03930 -1.9
74.02362 0.00005 [M+H-H,0-CH,COJ* 1 [C.HNO,] 74.02365 05
110.07114 0.00006 [M+H-H,0-COJ* 1 [CsHsN3]* 110.07127 12
95.06013 0.00005 [M+H-NH3-CO,J* 1 [CsH7No]* 95.06037 25
93.04460 0.00005 [M+H-H,0-CO-NH:]* 1 [CsHsN,]* 93.04472 -1.3
Histidine 83.06021 0.00005 [M+H-H,0-CO-HCN]* 1 [C4H:N]* 83.06037 -1.9
(156.07676) 82.05242 0.00004 [M+H-H,0-CO-HCN-e H]* 1 [CaHeNoo]" 82.05255 16
81.04459 0.00006 [M+H-H,0-CO-HCN-H,]* 1 [CaHsNo]* 81.04472 -16
68.04949 0.00003 [M+H-NH3-CO,-HCN]* 1 [C4HsN]* 68.04948 0.1
56.04971 0.00003 [M+H-H,0-CO-HCN-HCN]* 1 [CsHsN]* 56.04948 4.0
Arginine 158.09217 0.00006 [M+H-NH]* 1 [CeH1N:05]* 158.09240 -15
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(175.11895)

157.10817 0.00005 [M+H-H,0]* 1 [CsH1sNLOT* 157.10839 -1.4

130.09735 0.00006 [M+H-NH;-COJ* 1 [CsH1N5OT* 130.09749 11

116.07045 0.00004 [M+H-CHsN3]* 1 [CsH1oNOS]* 116.07060 -1.3

112.08669 0.00002 [M+H-NH;-H,0-CO]* 1 [CsHioNs]* 112.08692 2.0

98.05983 0.00001 [M+H-CHsN3-H,0]* 1 [CsHsNOJ* 98.06004 21

97.07583 0.00001 [M+H-NH3-NHs-CO,]* 1 [CsHoN,]* 97.07602 2.0

88.07549 0.00001 [M+H-CHsN5-COJ* 1 [C4H1NOT* 88.07569 23

72.08068 0.00002 [M+H-CHsN3-CO2]* 1 [CaHioN]* 72.08078 -1.4

71.04906 0.00006 [M+H-NH;-CO-CHsN;]* 1 [C.H,O 71.04914 -1.2

70.06509 0.00007 [M+H-CHsN3-H,0-CO]* 1 [C4HsN]* 70.06513 0.6

60.05568 0.00005 [M+H-CsHoNO,]* 1 [CaHsN3]* 60.05562 11

130.08608 0.00009 [M+H-NH]* 1 [CsH1NOS]* 130.08626 -1.4

Lysine (147.11280) 84.08064 0.00005 [M+H-NH;-H,0-CO]* 1 [CsHioNT* 84.08078 -1.7
67.05425 0.00005 [M+H-NH;-H,0-CO-NHs]* 1 [CsH]* 67.05423 0.3

56.04967 0.00003 [M+H-NH3-H,0-CO-C,H,]* 1 [CaHsNT* 56.04948 3.3

o 116.07048 0.00003 [M+H-NH,]* 1 [CsH1oNO,]* 116.07060 -1.0
(3300715) 115.08651 0.00003 [M+H-H0]" 1 [CsHuN:O]" 115.08659 07
70.06511 0.00002 [M+H-NH;-H,0-CO]* 1 [C4HsN]* 70.06513 0.2

Proline (116.07060) 70.06512 0.00002 [M+H-H,0-COJ* 1 [C4HsN]* 70.06513 0.1

aThe mean m/z value was calculated using the data from three independent experiments performed on different days.

b Previously unreported fragment ions are in italics.

¢ Isobaric fragment ions are shown in bold, and the underlined one was previously unreported.

d The Fragment ion that was incorrectly annotated in the previous investigations is shown in green.

€ The chemical formula of each fragment was calculated using the observed mean m/z + 5 ppm with the element constraints: N: 0-10, O: 0-15, C: 1-30, H: 0-60. For Met and
cysteine, sulfur atom (S: 0-10) was also included for chemical formula calculation. The chemical formula calculation was performed using the tool embedded in Thermo Qual
Browser (Thermo Scientific Xcalibur v 3.0).
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Supplementary Table S2. Information of the amino acids used in this work.

Amino acid standard Form Commercial provider Cat. No. Purity Stock concentration (mM)
L-Arginine Neutral Sigma-Aldrich, USA PHR1106 99.6% 11
L-Asparagine Neutral Sigma-Aldrich, SWITZERLAND 51363 99.6% 4
L-Aspartic acid Neutral Sigma-Aldrich, USA PHR1104 99.6% 2
L-Cysteine Neutral Sigma-Aldrich, USA 95437 98.4% 5
L-Glutamic acid Neutral Sigma-Aldrich, USA PHR1107 99.7% 8.5
L-Glutamine Neutral Sigma-Aldrich, USA PHR1125 100.1% 59
L-Histidine Neutral Sigma-Aldrich, USA PHR1108 99.9% 8
L-Isoleucine Neutral Sigma-Aldrich, USA PHR1099 98.9% 6
L-Leucine Neutral Sigma-Aldrich, USA PHR1105 99.0% 13
L-Lysine Neutral Sigma-Aldrich, SWITZERLAND 23128 100.0% 18
L-Methionine Neutral Sigma-Aldrich, USA M9625 99.0% 3
L-Ornithine Monohydrochloride Sigma-Aldrich, USA 57197 100.0% 55
L-Phenylalanine Neutral Sigma-Aldrich, USA PHR1100 99.9% 6.5
L-Proline Neutral Sigma-Aldrich, USA PHR1332 100.0% 24
L-Serine Neutral Sigma-Aldrich, USA PHR1103 99.9% 14
L-Threonine Neutral Sigma-Aldrich, USA PHR1242 100.0% 14
L-Tryptophan Neutral Sigma-Aldrich, USA PHR1176 100.0% 5
L-Tyrosine Neutral Sigma-Aldrich, USA PHR1097 99.6% 10
L-Valine Neutral Sigma-Aldrich, USA PHR1172 98.9% 23
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Supplementary Figure S1. Fragmentation graph of protonated Met under different collision energies.
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Supplementary Figure S2. Pseudo MS? spectrum of the fragment ion at m/z 104.05275 from protonated Met.
Two fragment ions at m/z 56.04969 and m/z 61.01080 were observed.
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Supplementary Figure S3. Pseudo MS® of the fragment ion at m/z 102.05484 from protonated Met. Five
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two isobaric fragment ions are shown in red, and the underlined one was previously unreported.
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Supplementary Figure S4. Representative MS/MS spectra of [Met-ds + D]* acquired using collision energy

NCE 30% (a) and 70% (b). The two previously unreported fragment ions are shown in blue. The fragment ions

corresponding to the two isobaric fragment ions of protonated Met are shown in red, and the underlined one was

previously unreported.
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Supplementary Figure S5. Fragmentation graph of protonated Cys under different collision energies.
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Supplementary Figure S6. Representative MS/MS spectra of protonated Cys acquired using collision energy

NCE 30% (a) and 70% (b). The previously unreported fragment ion is shown in blue.
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Supplementary Figure S7. Representative MS/MS spectra of [Cys-d, + D] acquired using collision energy
NCE 30%. The loss of H,S from protonated Cys was confirmed by the observation of the loss of D.S from

deuteronated Cys-da. The previously unreported fragment ion is shown in blue.
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Supplementary Figure S8. Postulated fragmentation pathways of protonated Cys. The previously unreported

fragment ion is shown in blue. The theoretical m/z value of each fragment ion is provided under the chemical
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Supplementary Figure S9. Fragmentation graph of protonated Leu under different collision energies.
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Supplementary Figure S10. Representative MS/MS spectra of protonated Leu acquired using collision energy

NCE 30% (a) and 70% (b).
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Supplementary Figure S11. Fragmentation graph of protonated Ile under different collision energies.
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Supplementary Figure S12. Representative MS/MS spectra of protonated lle acquired using collision energy
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Supplementary Figure S13. Fragmentation graph of protonated Val under different collision energies.
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Supplementary Figure S15. Postulated fragmentation pathways of protonated Leu (a), protonated lle (b) and

protonated Val (c). The theoretical m/z value of each fragment ion is provided under the chemical formula.
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Supplementary Figure S16. Fragmentation graph of protonated Trp under different collision energies.
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Supplementary Figure S17. Representative MS/MS spectra of [Trp-ds + D]* acquired using collision energy
NCE 30% (a) and 70% (b). The fragment ions corresponding to the two isobaric fragment ions of protonated Trp
are shown in red, and the underlined one was previously unreported. The fragment ion corresponding to the

fragment ion that was incorrectly annotated in a previous investigation is shown in green.

Suppl Information Page 27



—+—166.08619
80 -
—e— 149.05952
—=— 131.04895
60 -
— ——120.08061
S
2
D —=+— 118.06496
oy
i)
£
.02) 40 4 107.04899
s
[5)
x —a—103.05408
—e—93.06978
20 -
—4— 91.05406
—e—79.05411
0 )
0 10 20 30 40 50 60 70 80 90 100

Normalized collision energy

Supplementary Figure S18. Fragmentation graph of protonated Phe under different collision energies.
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Supplementary Figure S19. Representative MS/MS spectra of protonated Phe acquired using collision energy
NCE 30% (a) and 70% (b).
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from protonated Phe. The fragment ion at m/z 103.05408 was observed in both spectra.
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Supplementary Figure S21. Postulated fragmentation pathways of protonated Phe. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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Supplementary Figure S22. Fragmentation graph of protonated Tyr under different collision energies

Suppl Information Page 32



f=4
o

(a)

8

@
o

-~
o

@D
o

foul
o

B
o

w
o

n
o

-CO

.

136.07555
OH
NH
HO ? M +H]"

-NH3 (H20+CO)

A

165.05441

| 23.0‘;390 U0 LN |
- 147.04389
119.04905 -« H20 |
-CO

—
o

91.05413

A

182.08097
|

51,0647

j=4
o o

(b)

Relative abundance
@ ~ @ 8
o o o

o
o

9504904

B
o

w
o

-CH20

i

-(HCN+H2)

119.04908

n
o

—
o

5303889 65.03866

o

! .co 123,04391

107.04904

136.07557
118.08503

147.04391

50 60 70 80 90 100

| | | |
LR I I B s L M L L ] A L] L A L L D M A B A L M A B A R A L A A A LA AN A A B R A MR MM A AR

LAMLAAE AR R AARE A MR AR LARE LA L BAMY AR A RAM WA LAM MM AR I |
120 130 140 150 160 170 180 1¢
m/z

Supplementary Figure S23. Representative MS/MS spectra of protonated Tyr acquired using collision energy

NCE 30% (a) and 70% (b).
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Supplementary Figure S24. Pseudo MS? spectrum of fragment ions at m/z 136.07542 (a) and m/z 147.04392 (b)

from protonated Tyr observed the same fragment at m/z 119.04909.
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Supplementary Figure S25. Postulated fragmentation pathways of protonated Tyr. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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Supplementary Figure S26. Fragmentation graph of protonated GIn under different collision energies.
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Supplementary Figure S27. Representative MS/MS spectra of protonated Gln acquired using collision energy

NCE 30% (a) and 70% (b). The previously unreported fragment ion is shown in blue.
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Supplementary Figure S28. Pseudo MS? spectrum of fragment ions at m/z 130.04968 from protonated Gln.

There was no sign of elimination of CO from m/z 130.04968.
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Supplementary Figure S29. Representative MS/MS spectra of [GIn-ds+D]* under collision energy NCE 30%.
The previously unreported fragment ion is shown in blue.
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Supplementary Figure S30. Postulated fragmentation pathways of protonated GIn. The previously unreported
fragment ion is shown in blue. The theoretical m/z value of each fragment ion is provided under the chemical

formula.
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Supplementary Figure S31. Fragmentation graph of protonated Asn under different collision energies.
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Supplementary Figure S32 Representative MS/MS spectra of protonated Asn acquired using collision energy
NCE 30% (a) and 70% (b).
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Supplementary Figure S33. Postulated fragmentation pathways of protonated Asn. The theoretical m/z value of
each fragment ion is provided under the chemical formula. The theoretical m/z value of each fragment ion is

provided under the chemical formula.
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Supplementary Figure S34. Fragmentation graph of protonated Thr under different collision energies.
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Supplementary Figure S35. Representative MS/MS spectra of protonated Thr acquired using collision energy
NCE 30% (a) and 70% (b).
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Supplementary Figure S36. Postulated fragmentation pathways of protonated Thr. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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Supplementary Figure S37. Fragmentation graph of protonated Ser under different collision energies.
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Supplementary Figure S38. Representative MS/MS spectra of protonated Ser acquired using collision energy
NCE 30% (a) and 70% (b).
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Supplementary Figure S39. Postulated fragmentation pathways of protonated Ser. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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Supplementary Figure S40. Fragmentation graph of protonated Glu under different collision energies.
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Supplementary Figure S41 Representative MS/MS spectra of protonated Glu acquired using collision energy
NCE 30% (a) and 70% (b).
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Supplementary Figure S42. Pseudo MS? spectra of fragment ions at m/z 130.04966 (a) and m/z 102.05478 (b)

from protonated Glu.

Suppl Information Page 52



@) @) 0O
HOJ\/\)LOH H0O W
57 "N+ OH
H>

NH3
CsH1oNO,* CsHgNO3*
m/z: 148.06043 m/z: 130.04987

-(H,0+CO) -(H0+CO)

O
’ OM H,0 Q
O N+
N3 H

C4HgNO," C,HgNO"
m/z: 102.05495 m/z: 84.04439

l-co

O

N+
H

C3HgN™
m/z: 56.04948

Supplementary Figure S43. Postulated fragmentation pathways of protonated Glu. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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Supplementary Figure S44. Fragmentation graph of protonated Asp under different collision energies.
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Supplementary Figure S45 Representative MS/MS spectra of protonated Asp acquired using collision energy
NCE 30% (a) and 70% (b).
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Supplementary Figure S46. Postulated fragmentation pathways of protonated Asp. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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Supplementary Figure S47. Fragmentation graph of protonated His under different collision energies.
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Supplementary Figure S48. Representative MS/MS spectra of protonated His acquired using collision energy

NCE 30% (a) and 70% (b).
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Supplementary Figure S49. Postulated fragmentation pathways of protonated His. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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Supplementary Figure S50. Fragmentation graph of protonated Arg under different collision energies.
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Supplementary Figure S51. Representative MS/MS spectra of [Arg-d- + D]* acquired using collision energy

NCE 30% (a) and 70% (b). The four previously unreported fragments are shown in blue.
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Supplementary Figure S52. Fragmentation graph of protonated Lys under different collision energies.
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Supplementary Figure S53. Representative MS/MS spectra of protonated Lys acquired using collision energy
NCE 30% (a) and 70% (b). A previously unreported fragment ion is shown in blue.
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Supplementary Figure S54. Pseudo MS® of the fragment ion at m/z 84.08064 from protonated Lys. The

fragment ion at m/z 56.04967 and the previously unreported fragment ion at m/z 67.05425 were observed.
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Supplementary Figure S55. Representative MS/MS spectra of [Lys-ds + D]* under collision energy NCE 70%.

The previously unreported fragment ion is shown in blue.
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Supplementary Figure S56. Postulated fragmentation pathway of protonated Lys. The previously unreported
fragment ion is shown in blue. The theoretical m/z value of each fragment ion is provided under the chemical

formula.
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Supplementary Figure S57. Fragmentation graph of protonated ornithine under different collision energies.
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Supplementary Figure S58. Representative MS/MS spectra of protonated ornithine acquired using collision

energy NCE 30% (a) and 70% (b).
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Supplementary Figure S59. Postulated fragmentation pathways of protonated ornithine. The theoretical m/z

value of each fragment ion is provided under the chemical formula.
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Supplementary Figure S60. Fragmentation graph of protonated Pro under different collision energies.
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Supplementary Figure S61. Representative MS/MS spectra of protonated Pro acquired using collision energy
NCE 30% (a) and 70% (b).
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Supplementary Figure S62. Postulated fragmentation pathway of protonated Pro. The theoretical m/z value of

each fragment ion is provided under the chemical formula.
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