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goals of shotgun proteomics

» identification
» quantification

» detection and discovery of post translational modifications
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method of choice: mass spectrometry

ion source


http://en.wikipedia.org/wiki/Mass_spectrometry

ion source

mass analyzer
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method of choice: mass spectrometry

ion source detector

mass analyzer

source: FGCZ, http://en.wikipedia.org/wiki/Mass_spectrometry
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Protein Identification with Database Search
(using protein sequence databases)
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why peakplot?

» annotated spectra important for quality control
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» annotated spectra important for quality control

» annotated spectra required for publication and reviewing
purposes



why peakplot?

» annotated spectra important for quality control

» annotated spectra required for publication and reviewing
purposes

» no manual annotation/validation of individual spectra is
feasible
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» annotated spectra important for quality control

» annotated spectra required for publication and reviewing
purposes

» no manual annotation/validation of individual spectra is
feasible

» existing software has limitations

not open, not scalable, too complex to install

1
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peakplot input

file containing:

» mass spectrum

» peptide sequence
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peakplot input

file containing:
> mass spectrum

peptide sequence
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Peptide View

wc/ Mascot Search Results

MS/MS Fragmentation of LIQQLSKDDFDEDYLLQK
Found in FBpp0078892, CG31638-PA

Match to Query 1181: 2290.078452 from(764.366760,3+) intensity(758083.
Title: 2006: Scan 3229 (rt=66.4117) [S:\p215\Proteomics\ORBI_l\gerritsb_:
Data file 20061106_03_i_B5_3.mgf

Click mouse within plot area to zoom in by factor of two about that point
Or, | Piot from | [200 | to [1400 Da | Full range
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Ronoisotopic mass of neutral peptide r(calc): 2220.0770
Fixed modifications: Carbamidomethyl (C)
variable modifications:

i Phospho (5), vith neutral. Losses 0.0000(shawn in table , 57.5760
Tons Score: a1 Expect: 2.70.0
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step 0: parsing the input data

reqired attributes:

>
>
>
>
>

peptide query# and peptide hit#
MS/MS

assigned peptide sequence

score or e-value

peptide modification
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step 1: computing b- and y-ion matrix
of LIQQL*SKDDFDEDYLLQK
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step 1: computing b- and y-ion matrix
of LIQQL*SKDDFDEDYLLQK

71037114
114534940
160.030649
115.026943
129.042593
147.068414
57.021464
137.058912
113.084064
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131.040485
114.042927
0.000000
97.052764
128058578
156.101111
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101.047679
150.953630
99068414
186.079313
111.000000
163.063320
128.550590
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step 1: computing b- and y-
of LIQQL*SKDDFDEDYLLQK

letter a a* a0 b b* b v v v0 241 242 b-98 | b*98 | b.0-98 v-98| y*98| y0-98 | letter
0] 86.10 114.09 2201.08 [ 2274.06 | 2273.07 | 2276.07 -0.91 -1.90 [[2193.11 [ 2176.08 [ 2175.10 | L[18]
o] 19918 2718 2178.00 | 216097 | 2150.99 | 216299 T12.17 | 11119 [ 2080.02 | 2063.00 | 206201 | 1[17]
Q3] | 32724 | 31001 35523 | 33891 2064.92 | 2047 69 | 204601 | 2049.91 | 205091 240.23 | 239.25 | 1966.94 | 1049.01 | 1948.03 | Q[I6]
QQa] | 45530 | 43827 48329 | 466.27 T036.86 | 191083 | 1018.85 | 102165 | 102285 366.20 | 367.31 | 1836.68 | 1821.85 | 1620.67 | QL]
L[5] 568.38 | 551.36 596.38 | 579.35 1808.80 | 1791.77 [ 1790.79 | 1793.79 | 1794.80 481.37 | 480.39 || 1710.82 | 1693.80 | 1692.81 | L[14]
71037114 S[6] | 73538 | 718.35 | 71737 | 76337 | 74635 | 74536 || 169571 | 1678.69 | 1677.70 | 168070 | 168171 | 66540 | 64837 | 647.30 | 1507.74 | 1580.71 | 1579.73 | S[13]
114.534940 K[7] 863.48 | 84645 [ 84546 | 89147 [ 874.44 | 873.46 || 1528.72 | 1511.69 | 1510.71 [ 1513.71 [ 1514.71 793.49 [ 776.47 | 77548 || 1430.74 | 1413.71 | 1412.73 | K[12]
160.030649 D[B] | 978,50 | 961.48 | 06049 | 1006:50 | 08947 | 988.40 || 140062 | 1383 60 | 138261 | 138561 | 1386.62 | 00852 | 89149 | 89051 || 1302.64 | 128562 | 128463 | D[11]
115.026943 D[9] | 1093.53 | 1076.50 | 107552 | 112152 | 110450 | 110351 || 1285.59 | 1268.57 | 1267.58 | 1270.58 | 127150 | 102355 | 100652 | 1005.54 || 1167.62 | 1170.50 | 1169.61 | D[10]
129.042593 F[10] | 124060 | 122357 | 1222.50 | 1268.50 | 125157 | 1250.58 || 1170.57 | 115354 | 1152.56 | 1155.56 | 1156.56 | 1170.62 | 1153.50 | 115260 || 107259 | 105556 | 1054.58 | F[9]
147.068414 DI[11] | 1355.62 | 1338.60 | 1337.61 | 1383.62 | 1366.50 | 1365.61 || 1023.50 | 1006.47 | 1005.49 | 1008.49 | 1009.50 | 1285.64 | 1268.62 | 1267.63 || 925.52 | 908.50 | 907.51 | D[8]
57.021464 E[T2] | 1484.67 | 1467.64 | 146,66 | 1512.66 | 149564 | 1494 65 || 00847 | 89145 | 89046 | 693.46 | 894 47 || 141468 | 1397.66 | 139667 || 81050 | 79347 | 79248 | E[7]
137.058912 D[13] | 1599.60 | 1582.67 | 158168 | 1627.69 | 1610.66 | 1609.66 | 779.43 | 76240 | 76142 | 76442 | 765.43 | 152971 | 1512.60 | 1511.70 || 681.45 | 664.43 | 66344 | D[
113.084064 V(14] | 1762.76 | 1745.73 | 174475 | 1790.75 | 1773.73 | 1772.74 || 664.40 | 64738 64939 | 65040 | 1692.78 | 167575 | 1674.76 549.40 | 548.42 | V[5
0.000000 L[15] | 1875.84 | 1858.81 [ 1857.83 [ 1903.84 | 1886.81 | 1885.83 || 501.34 | 48431 486.33 | 487.34 [ 1805.86 | 1788.83 | 1787.85 386.34 | 38535 | L[4]
128.094963 L[16] | 1988.93 | 1971.90 [ 1970.91 [ 2016.92 | 1999.89 [ 1998.91 38826 | 37123 37324 | 374.25 [ 1918.94 | 1901.92 | 1900.93 273.25 | 27227 | L[3]
113.084064 Q[17] [ 2116.98 [ 2099.96 | 2098.97 | 2144.98 | 2127.95 [ 2126.97 [| 275.17 [ 258.14 26016 | 261.17 | 2047.00 | 2029.98 | 2028.99 160.17 | 159.18 | QF:
131.040485 K[18] | 2245.08 | 2228.05 [ 2227.07 [ 2273.07 | 2256.05 [ 2255.06 [[ 147.11 | 130.09 13210 | 13311 [ 2175.10 [ 2158.07 | 2157.09 3211 3113 [ K[1]
114.042927
0.000000
97.052764
128058578
156.101111
87.032028
101047679
150.953630
99.068414
186.079313
111000000
163.063329

128.550590



N<XXS<CHVDPOTVOZZrX-"IOTMOND>

1

I 4+ 44+ 010 01 - 'fgcz”‘xx

functional genomics center zucich

I 010101 .

step 1: computing b- and y-
of LIQQL*SKDDFDEDYLLQK

letter a a a0 b b* bo y v yO| z+1| 242 b98| b*98| b008| y08| y*98| y.0-98]letter
T 8610 114.09 220106 | 2274.06 | 2213.07 | 2276.07 091 100 || 2103.11 | 2176.08 | 2175.10 | L[16]
2] | 19918 22718 2178.00 | 2160.07 | 2150.99 | 216299 T12.17 | 11119 || 2080.02 | 2063.00 | 206201 | 1[17]
Q|| 32724 | 31001 35523 | 33821 2064.92 | 2047.89 | 2046.91 | 2049.91 | 205091 24023 | 23025 || 1966.94 | 1949.91 | 1948.93 | Q[16]
Q[a] | 45530 | 43827 48329 | 466,27 193686 | 191963 | 1018.85 | 102185 | 192285 36829 | 367,31 || 1636.88 | 182185 | 1820.87 | Q[15]
L[5 | 568.38 | 55136 596,38 | 579.35 1808.80 | 1791.77 | 1790.79 | 1793.79 | 1794.80 48137 | 48030 || 171082 | 169380 | 169281 | L[14]
71037114 S[6] | 73536 | 716.35 | 71737 | 76337 | 74635 | 74536 || 169571 | 167669 | 1677.70 | 1660.70 | 1681.71 | 66540 | 64637 | 647.30 || 167.74 | 1560.71 | 1579.73 | S[13]
114534940 (7] | 86348 | 84645 | 64546 | 69147 | 874.44 | 87346 | 1528.72 | 151160 | 151071 | 151371 | 151471 | 79349 | 77647 | 77548 || 143074 | 141371 | 1412.73 | K[12]
160030649 D[8] | 978,50 | 96145 | 960.49 | 100650 | 989.47 | 988.40 | 1400.62 | 1393.60 | 1362.61 | 138561 | 1386.62 | 90852 | 89149 | 89051 || 1302.64 | 128562 | 1284.63 | D[I1]
115026943 D[o] | 109353 | 1076.50 | 107552 | 112152 | 110450 | 1103 51 || 128559 | 126857 | 1267.58 | 1270.58 | 17159 | 102355 | 100652 | 100554 || 1187.62 | 117059 | 116961 | D[10]
129042503 F[10] | 1240.60 | 122357 | 12250 | 126850 | 125157 | 1250 58 || 117057 | 115354 | 1152.56 | 115556 | 115656 | 117062 | 115350 | 115260 || 107259 | 105556 | 1054.58 | F[9]
147068414 D[11] | 1355.62 | 133,60 | 1337.61 | 1383.62 | 1366.50 | 136561 || 102350 | 1006.47 | 1005.49 | 1008.49 | 1009.50 | 128564 | 1268.62 | 126763 | 92552 | 90850 | 90751 | D[E|
57.021464 E[T2] | 146467 | 146764 | 146666 | 1512.66 | 149564 | 149465 || 00847 | 89145 | 89046 | 89346 | 694.47 | 141468 | 1307.66 | 139667 || 81050 | 793.47 | 79248 | E[7
137.058012 D(13] | 1599.69 | 1582,67 | 158168 | 1627.60 | 161066 | 1609.68 || 77943 | 76240 | 76142 | 76442 | 76543 | 150071 | 151269 | 1511.70 | 68145 | 66443 | 663.4 | D[
113084064 V([T4] | 1762.76 | 1745.73 | 1744.75 | 179075 | 1773.73 | 1772.74 || 664.40 | 64738 649.39 | 65040 | 1692.78 | 167575 | 1674.76 54940 | 548.42 | Y[
0.000000 C[T5] | 1675.64 | 1656 81 | 185783 | 1903.64 | 168661 | 168583 || 50134 | 48431 486,33 | 48734 | 180586 | 178383 | 1787.85 38634 | 38535 | L[4
128.094963 C[16] | 1088.93 | 197190 | 197091 | 2016.02 | 1999.60 | 1998.01 || 38826 | 37123 37324 | 374.25 | 1018.04 | 190192 | 190093 27305 | 27207 | L[3]
113.084064 QII7] | 211696 | 2099.96 | 2098.07 | 2144.08 | 2127.05 | 212697 || 27517 | 268,14 260.16 | 26117 | 2047.00 | 2029.98 | 2028.99 16017 | 150.18 | QI
131040485 (18] | 2295.08 | 2228.05 | 2227.07 | 2273.07 | 2256.05 | 2255.06 || 14711 ] 13009 13210 | 133.11 | 217510 | 2158.07 | 215709 3211|3113 K[
114.042027
0.000000
97.052764
128.058578
156.101111
87.032028
101047679
150.953630
99.068414
186.079313
111.000000
163.063320
128550590
-
0 500 1000 1500 2000
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step 1: computing b- and y-
of LIQQL*SKDDFDEDYLLQK

71.037114
114.534940
160.030649
115.026943
129.042593
147.068414

57.021464
137.058912
113.084064

0.000000
128.004963
113.084064
131.040485
114.042927

0.000000

97.052764
128.058578
156.101111

87.032028
101.047679
150.953630

99068414
186.079313
111.000000
163.063320
128.550590
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letter a a* a0 b b* b0 y z+1 242 b-98 b*-98 | b0-98 y-98 y*-08 | y.0-98 | letter
T | w10 Ty 9108 | 2374.06 | 2273.07 | 227607 o
112] 199.18 2271 2178.00 | 2160.97 | 2159.99 [ 2162.9¢ 112.17
Q3] 32724 [ 31021 355.23 | 338.21 2064.92 | 2047.89 | 2046.91 [ 2049.91 [ 2050.91 24023
Q[4] 45530 [ 438.27 483.20 | 466.27 1936.86 | 1919.83 | 1918.85 [ 1921.85 [ 1922.85 368.29
L[5] 568.38 | 55136 596.38 | 579.3f 1808.80 | 1791.77 [ 1790.79 [ 1793.79 | 1794.80 48137
S[6] | 73538 | 71835 | 717.37 | 763.37 | 746.35 | 745.36 || 1695.71 | 1676.69 | 1677.70 | 1680.70 | 1681.71 | 66540 | 648.37
K[7] | 86348 | 84645 | 84546 | 89147 | 874.44 | 873.46 || 1526.72 | 1511.60 | 1510.71 | 1513.71 | 1514.71 | 79349 | 77647
DI[g] 07850 [ 961.48 | 960.49 [ 1006.50 | 989.47 [ 988.49 [ 1400.62 | 1383.60 | 1382.61 [ 1385.61 [ 1386.62 008.52 | 891.49
D[9] | 109353 | 1076.50 | 1075.52 | 1121.52 | 1104.50 | 1103.51 || 1285.50 | 1268.57 | 1267.58 | 1270.58 | 1271.59 | 1023.55 [ 1006.52
FI0] | 1290 60 | 122357 | 1222.59 | 126650 | 125157 | 125058 || 117057 | 1153:54 | 1152.56 | 115556 | 115656 | 117062 [ 115359
[IT] [ 1355 62 | 1338.60 | 133761 | 1363.67 | 136659 | 1365.61 || 102350 | 1006.47 | 100549 | 1005.49 | 1009.50 | 1285 64 | 126862
E[12] | 148%.67 | 146764 | 1496666 | 151266 | 1495.64 | 149465 || 90847 | 89145 | 89046 | 93.46 | 89447 | 141468 | 1397 56
D[13] | 1599.69 | 1582.67 | 1581.68 | 1627.69 | 1610.66 | 1609.68 779.43 | 76240 | 761.42 [ 764.42 [ 765.43 [ 1520.71 [ 1512.69
Y[14] | 1762.76 | 1745.73 | 1744.75 [ 1790.75 | 1773.73 [ 1772.74 664.40 | 64738 649.30 [ 650.40 [ 1692.78 | 1675.75
U[T5] | 1675 64 | 1656881 | 1857.63 | 190384 | 1886.61 | 168583 || 50134 | 48431 6.3 | 48734 | 1805.86 | 178583
L[16] | 1988.93 [ 1971.90 [ 1970.91 | 2016.92 | 1999.89 [ 1998.91 388.26 | 37123 37324 | 37425 [ 1918.94 [ 1901.92
Q[17] [ 2116.98 | 2099.96 | 2098.97 | 2144.98 | 2127.95 | 2126.97 27517 | 258.14 260.16 | 261.17 | 2047.00 | 2029.98
K[18] | 2245.08 | 2228.05 | 2227.07 [ 2273.07 | 2256.05 | 2255.06 147.11 ] 130.09 13210 | 133.11 [ 2175.10 [ 2158.07

L 1 Q@ Q L s K D D F D E D Y L L Q
1 | 1 1 | | 1 1 1 | 1 | | 1 1
T T T T
500 1000 1500 2000

1
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step 1: computing b- and y-
of LIQQL*SKDDFDEDYLLQK

letter a a* 2.0 ¥.0-08 | letter
] 8610 273,07
2] | 19918 2150.99
Q| | 32724 | 31021 204691
Q| 4530 | 43827 191885
U[5] | 568.38 | 55136 79079
71.037114 S[6] | 73538 | 71835 | 71737 1677.70
114534040 K[7] | 863.48 | 84645 | 845.46 51071
160.030649 D[8] | 97850 | 96148 | 960.49 138261 1284.63
115.026943 D[9] | 1093.53 | 1076.50 | 107552 126758 116061
129042503 F10] | 124060 | 122357 | 122250 | 125157 | 125058 || 117057 | 115364 | 115256 105458
147.068414 D[11] | 1355.62 | 1338.60 | 1337.61 | 135362 | 136650 | 1365.61 || | 1006 47 | 1005.49 7
57.021464 E[12] | 1484.67 | 1467.64 | 146666 | 1512.66 | 1495.64 | 1494.65 591.45 | 890.4 79248
137058912 D[13] | 150960 | 1582.67 | 1581.68 | 1627.6 | 1610.66 | 1609.68 76240 | 76142 66344
113084064 V[14] | 1762.76 | 1745.73 | 1744.75 | 1790.75 | 1773.73 | 177274 o 5542
0.000000 U[T5] | 167564 | 158,81 | 1657.83 | 1903 64 | 188681 | 188583 || 50131 | 49431 38535
128004963 C[16] | 1988.93 | 197190 | 1970.01 | 2016.92 | 199989 | 199891 || 33276 | 37173 27227
113084064 Q[I7] | 2116.98 | 2099.96 | 2098.97 | 2144.98 | 2127.05 | 212607 || 27517 | 255,14 159.18
131040485 K[18] | 2245.08 | 2228.05 | 2227.07 | 2273.07 | 2256.05 | 2255.06 || 14711 | 13009 13210 | 133.11 | 2175.10 | 2156.07 | 2157.00 3211|3113
114042027
0.000000
97.052764
128.058578 L I Q Q L S K D D F D E D Y L L Q
156101111 | I I | I | | | I | | | I | | I I
87.032028
101047679
150953630
99.068414
186079313
111000000
163063329
128550500
T T T T

0 500 1000 1500 2000
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step 1: computing b- and y-
of LIQQL*SKDDFDEDYLLQK

letter a a* 2.0 b b* b0 y letter
] 8610 11409 229108 | 2274.06 | 2273.07
2] | 19918 2718 2178.00 | 216097 | 2150.99
Q| | 32724 | 31021 5523 | 33821 2064.92 | 2047.89 | 2046.01
Q| 4530 | 43827 191885
U[5] | 568.38 | 55136 79079
71.037114 S[6] | 73538 | 71835 | 71737 1677.70
114534040 K[7] | 863.48 | 84645 | 845.46 51071
160.030649 D[8] | 97850 | 96148 | 960.49 138261 0 89149 | 890. 1284.63
115.026943 D[9] | 1093.53 | 1076.50 | 107552 126758 3 116061
129.042593 F10] | 124060 | 122357 | 122250 115256 105458
147068414 D[11] [ 135562 | 1338.60 | 133761 100549 0
57.021464 E[12] | 1484.67 | 1467.64 | 1466.66 E
137.058912 D[13] | 150960 | 156267 | 158168 76142
113.084064 V(14| | 1762.76 | 1745.73 | 174,75
0.000000 U[T5] | 167564 | 1858.61 | 1857.83 | 190364 | 188681 | 168583 || 50134 | 401
128004963 C[16] | 1988.93 | 197190 | 1970.01 | 2016.92 | 199989 | 199891 || 33276 | 37173
113084064 Q[I7] [ 2116.98 | 2099.96 | 2098.07 | 2144.98 | 2127.95 | 212697 || 27517 | 250 14
131040485 K[18] | 2245.08 | 2228.05 | 2227.07 | 2273.07 | 2256.05 | 2255.06 || 14711 | 13009 13210 | 133.11 | 2175.10 | 2156.07 | 2157.00 3211|3113
114042027
0.000000
97.052764
128.058578 L I Q Q L S K D D F D E D Y L L Q
156101111 | I | | | | | | I | | I I
87.032028
101.047679
150953630
99.068414
186079313
111000000
163063329
128550500
T T
0 500 1000 1500 2000
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step 2: setting the ion labels

objectives

» avoidance of overlapping labels




step 2: setting the ion labels

objectives

» avoidance of overlapping labels

solution heuristic

» bins depending on the peptide sequence along the m/z axis

» label is only drawn if the corresponding ion count of the m/z
peak is higher than a given threshold
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summary

contribution

» peakplot enables large scale high throughput labeling of
tandem mass spectra

» easy to adapt and to plugin into existing software, e.g., LIMS
» open source code

» no commercial libraries nessesary

availability

» SOUrCe:. svn co https://peakplot.svn.sourceforge.net/svnroot/peakplot peakplot
» CGl: http://fgcz-peakplot.uzh.ch
» LIMS: http://fgcz-bfabric.uzh.ch


http://fgcz-peakplot.uzh.ch
http://fgcz-bfabric.uzh.ch
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