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Studies that use mass spectrometry-based quantitation often contain very large numbers
of individual analyses: samples from different sources or treatments or time points,
possibly fractionated, with replicates and so forth.

Even a simple study can generate a large number of files. For example, imagine a label-
free study of 6 biological samples, 3 control and 3 treated, each of which has been
analysed at 4 time points in 3 technical replicates and each replicate has been separated
into 6 fractions prior to analysis. This would result in 432 raw files.
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Using statistical methods to extract meaningful information, and report it as charts and
tables is a complex task that requires custom scripting in a language such as R or
specialised software such as Perseus. These take their input in spreadsheet form, called a
Quantitation Summary, where the rows correspond to proteins and the columns contain
expression data for the various samples in the form of abundances or ratios of
abundances.

Until the release of Mascot Server 2.7, we did not have a convenient way to create a
Quantitation Summary from individual Mascot Server or Mascot Distiller result files.
Mascot Daemon now includes this functionality. Searches run through Daemon that
include label or label-free quantitation, including reporter methods such as iTRAQ and
TMT, can be combined and annotated to create just such a Quantitation Summary.
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The steps are, first, use Daemon to submit the search and initiate quantitation. The
analyses can be spread across any number of Daemon tasks, and can include existing
results from earlier versions of Daemon. For reporter ion experiments, you can use
Distiller for peak picking, but this is not a requirement. For MS1 quantitation methods,
such as SILAC and label-free, the raw files must be peak picked and quantified by
Mascot Distiller.
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Second, you select the relevant tasks and create a Sample Map.
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= Task Task name Raw file path | Raw file name Parameter set | Fastals) Submitted Fraction | intensity LFQ
v 924 Weizmann LFQ [ V\skippy matxsei | QEP1_Spkein_230914_1_3ng_270914raw  [weimarnpar  [ecol_proteome_ [06022019172 |1 g
~ 924 Weizmann LFQ | \\skippy matriaci... |QEP1_Spkeln_230914_2_3ng_270914raw [ weizmarnpar  |ecol_proteome_.. | 06/02/2019180.. |2 g
~ 924 Weizmann LFQ | \\skippy matrsci | QEP1_Spkein_230914_3_3ng_270914raw  |weamarnpar  |ecol_proteome_. | 06082019184 |3 g
~ 924 Weizmarn LFQ | \\skappy matrixsc . |QEP1_Spkein_230914_4_7-5ng_270914 raw | weizmann par ecol_proteome_ | 06/08/2019192 |1 75ng
~ 524 Weizmann LFQ | \\skippy matrcsci . |QEP1_Spkein_230914_5_75ng_270914raw [weizmannpar  |ecol_proteome_. [06/082019200. |2 75ng
~ 924 Weizmann LFQ \\skippy matrixsci . | QEP1_Spkeln_230914_6_75ng_270914raw |weizmann par ecol_proteome_. | 06/08/2019204 .. |3 75ng
~ 924 Weizmann LFQ | \\skippy matricsci . | QEP1_Spkeln_230914_7_10ng_270914raw [weizmannpar  |ecol_proteome_ | 06082019211 |1 10ng
v 924 Weizmann LFQ. | \\skippy matrixsci.. | QEP1_Spkein_230914_8_10ng_270514 raw | weizmann par ecol_proteome_.. | 06/08/2019220... |2 10ng
~ 924 Weizmann LFQ | \\skppy matrsci .. | QEP1_Spkein_230914_9_10ng_270914raw |weizmarnpar  |ecol_proteome_.. [06/08/2019224.. 3 10ng
~ 524 Weizmann LFQ | \\skippy matsci | QEP1_Spkeln_230914_10_15ng_270914 raw |weizmannpar  [ecol_proteome_ [06022019232 |1 15ng
= 524 Weizmann LFQ | \\skippy matrixsci. . | GEP1_Spikein_230914_11_15ng_270914 raw | weizmann par ecol_proteome_ . | 07/08/2019000... |2 15g
[~ 924 Weizmann LFQ | \\skippy matrixsci.. |QEP1_Spkein_230914_12_15ng_270914 raw | weizmann par ecol_proteome_,.. | 07/08/2019004... |3 15ng
Contaminart 8 [None =] [Avesze i) B Setings |  Savessmplemap . | Save qusntitason summery Close
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The Sample Map is used to annotate the list of result files with recognisable sample
identifiers. In this case we just need to complete the two right-hand columns. Third,
choose ‘Save quantitation summary’
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And Daemon creates and saves the Quantitation Summary, a tab delimited text file which
is the input file for statistical analysis. The best way to explain how this works in detail is
with a couple of examples
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The first example is a label-free experiment. A set of 12 raw files was downloaded from
PRIDE project PXD001385. According to the project description: "Four groups of
samples, called 3, 7.5, 10 and 15 were prepared in three replicates. The numbers indicate
the amount of E. Coli (in nanograms) spiked into 200ng HeLa digestion, which was
loaded onto the LC column for each sample. This simulated 5, 2 and 1.5 fold changes
relative to the 15ng sample."
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The files were processed in a single Mascot Daemon task, using Mascot Distiller for
peak picking and quantitation. The data were searched against human and E. coli
proteomes plus a contaminants database using typical search settings for Q Exactive
data. The quantitation method was 'Average [MD]', which is label-free MS1 quantitation
for individual files.

Once processing was complete, the task was selected in the list view on the Mascot
Daemon status tab. Right clicking the selection invoked a context menu, from which
Quantitation Summary; New sample map ... was chosen.
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Task name Raw file path Raw file name Parameter set | Fasta(s) Submitted Fraction Intensity LFQ
(QEP1_Spkein_230914_1_3ng_270914raw | weizmann par ecol_proteome_ . | 06/08/2019 172
Veizmann LFG Visloppy maiead .. [GUEF 1_Spivein_230314_2_3ng_I7U5idraw  |weamannpar ocos_proieome_.. | VU 2013 IS0,

Weizmann LFQ \\skippy matricsci .. |QEP1_Spkein_230914_3_3ng_270914raw | weizmann par ecol_proteome_ . | 06/08/2019 184
Weizmann LFQ | \\skippy matrtcsci. |QEP1_Spkeln_230914_4_7-5ng_270314raw | weizmann par ecol_proteome_. |06/08/2019 192
Weizmann LFQ | \\akippy matbaaci .. |QEP1_Spikein_230914_5_7-fng_270914raw | weizmann par ecol_proteome_. | 06/08/2015 20-0.
Weizmann LFQ \\slippy matesci .. |QEP1_Spikcein_230914_6_7-5ng_270914 raw | weizmann par ecol_proteome_ . |06/08/2019 204
Weizmann LFQ \\skippy mattesci .. |QEP1_Spkein_230914_7_10ng_270914raw | weizmann par ecol_proteome_.. | 06/08/201921:1
Wezmann LFQ \\skippy mataci . |QEP1_Spceln_230914_8_10np_270914raw | weizmann par ecol_proteome_ . | 06/08/2015 220
Weizmann LFQ \\skippy matrbceci .. | GEP1_Splceln_230914_9_10ng_270914raw | weizmann par ecoll_proteome_ .. | 06/08/2019 224
Weizmann LFQ \\akippy matricsci . | QEP1_Spkein_230914_10_15ng_270914 raw | weizmann par ecol_proteome_ . | 06082019232
Weizmann LFQ \\skipoy matricsci .. |QEP1_Sokein_230914_11_15ng_270914 raw | weizmann par ecoll_proteome. 07/08/2019 00:0.
(QEP1_Spkeln_230314_12_15ng_270914 aw 07/08/2015 00:4.
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Contaminset DB [None =] [Avernge piD) =l Setings . | Savesamplemap . |  Save cuanbitation summary . | Cose |
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We've tried to minimise the amount of typing required to create a Sample Map. As in
Excel, columns can be sorted so that a repeating value can be pasted to a range of cells.
In this case, sorting on raw file name (by clicking the column header) is all that is
required. For more complex data sets, sorting on file path or task name or time of
submission may help organise the files in a useful way. This is particularly important
when samples have been separated into large numbers of fractions. You don't want to
have to type in every fraction number. Just sort appropriately, select the cell range in the
fraction column, right click and choose Fill with integer series.
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= Task Task name Raw file path | Raw file name Parameter set | Fasta(s) Submitted Fraction Intensity LFQ
~ 524 Weamann LFQ | \\skippy matmasci_ | GEP1_Spkein_230914_1_dng_270914raw |wezmannpar  |ecok_proteome_ . |06/08/2018 172 |1 g
~ 53 |Veaman iFG | Vewpymees. |GEF_Spikein_Z30514_2_3ng_Z70514rew | weamamps [ ecoi_proieome_. [ 38/08/2015 180.. |2 e
~ 924 Weizmann LFQ \\skippy matricsci .. |QEP1_Spkein_230914_3_3ng_270914raw | weizmann par ecol_proteome_. |06/08/2019184... |3 Ing”
Vv 924 Weizmann LFQ \\skippy mateesci .. [QEP1_Spkeln_230914_4_7-5ng_270914raw |weizmann par ecok_proteome_ . | 06/08/2019 192 |1 75
& 924 Weizmann LFQ | \\akippy matbaaci .. |QEP1_Spikein_230914_5_7-fng_270914raw | weizmann par scok_proteome_. |06/08/2019200... |2 75ng
¥ 924 Weizmann LFQ \\skippy matesci . |QEP1_Spkein_230914_6_7-5ng_270914raw | weizmann par ecoll_proteome_ . | 06/08/2019 204 |3 759
v 924 Weizmann LFQ \\skippy mattesci .. |QEP1_Spkein_230914_7_10ng_270914raw | weizmann par ecol_proteome_.. |06/08/201921:1... |1 10ng
~ 924 Wezmann LFQ \\skippy mataci . |QEP1_Spkcein_230914_8_10ng_270514aw | weizmann par ecol_proteome_ . | 06/08/2015 220 |2 10ng
~ 524 Weizmann LFG \\skippy matrtesci .. |QEP1_Spkein_230914_9_10ng_270914raw | weizmann par ecol_proteome_ . |06/08/2019224.. |3 10ng
v 924 Weamann LFG | \\skippy matmcaci . |GEP1_Spkein_230914_10_15ng_270914raw |weizmannpar | ecok_proteome_ . |060872018232 |1 Ting
~ 924 Weizmann LFQ \\skipoy matricsci .. |QEP1_Sokein_230914_11_15ng_270914 raw | weizmann par ecoll_proteome_. 107/08/2019000... 12 15ng
= 924 (QEP1_Spkeln_230314_12_15ng_270914 aw 0770872019004 |3

Contaminant DB [ecoh_protecme =] [Awersge O] = Setings . |  Savesamplemsp . | Save cuaniitation summary .. | Ciese |
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If a sample is not fractionated, the fraction cells can be left empty, unless you wish to
merge replicates by treating them as fractions. In this example, there are two useful ways
to fill in the two columns on the right that are used to identify the samples. Like this, to
merge replicates as if they were fractions. An asterisk indicates the reference or control
sample, and the Quantitation Summary will include ratios relative to this sample.

11
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=2 Task Task name Raw file path | Raw file name Parameter set | Fasta(s) Submitted Fraction Intensity LFQ
~ 524 Weiamann LFQ | \\skippy maticaci_ | GEP1_Spkein_230914_1_dng_270914raw |wezmannpar | ecok_proteome_ . | 06/08/2015 172 Ing_rep1
~ 524 [Weaman iFG | vekowymenec. [GEF1_Spkein_230514.2 3ng 2705 Terew _ [weamemper [ecol_proteome._ | 06/08/2015 180 o
~ 924 Weizmann LFQ \\skippy matricsci .. |QEP1_Spkein_230914_3_3ng_270914raw | weizmann par ecol_proteome_ . | 06/08/2019 184 Ing_repl
v 324 Weizmann LFQ | \\skippy matrtcsci. |QEP1_Spkeln_230914_4_7-5ng_270314raw | weizmann par ecol_proteome_. |06/08/2019 192 7.5ng_rep1
~ 24 Weizmann LFQ | \\akippy matbaaci .. |QEP1_Spikein_230914_5_7-fng_270914raw | weizmann par scob_proteome_.. |06/08/2019 200 75ng_rep2
¥ 924 Weizmann LFQ \\skippy matesci . |QEP1_Spkein_230914_6_7-5ng_270914raw | weizmann par ecoll_proteome_ . | 06/08/2019 204 7509 _rep3
v 924 Weizmann LFQ \\skippy mattesci .. |QEP1_Spkein_230914_7_10ng_270914raw | weizmann par ecol_proteome_.. | 06/08/201921:1 10ng_rep1
~ 924 Wezmann LFQ \\skippy mataci . |QEP1_Spkcein_230914_8_10np_270514raw | weizmann par ecol_proteome_ . | 06/08/2015 220 10ng_rep2
~ 524 Weizmann LFG | \'\skippy matrxsci . | GEP1_Sphkein_230914_9_10ng_270914raw | weizmann par ecoli_proteome_ . | 06/08/2019 224 10ng_rep3
~ 924 Weizmann LFO \\skippy matibaci .. |QEP1_Spkein_230914_10_15ng_270914 raw | weizmann par ecol_proteome_ . | 06/08/2019 232 15ng_rep1
V 924 Weizmann LFQ \\skippy matrbcsci . |QEP1_Sokein_230914_11_15ng_270914 raw | weizmann par ecol_proteome_. |07/08/2015 00:0. 15n0_ren2
v 924 QEP1_Spkeln_230914_12_15ng_270914 raw 07/08/2019 004

Contaminant DB [None =] [Average MD) -] Setings . | Save samplemap . | [ Save cuantitation summary Ciose |
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Or, like this, to create separate columns in the Quantitation Summary for each replicate;
useful if you want statistics for variation across replicates. Sample identifiers can be
anything you like as long as the combination of identifier and fraction number for each
file is unique.

The Sample Map can be saved to a disk file, even if not complete, and reloaded as
required. When Save quantitation summary ... is chosen, some validation is performed.

12



1@ E % - s LFQ-merge-yabby-924.01 - Excel 7@ - 0 X
Menus  HOME  INSERT  PAGELAYOUT  FORMULAS DATA  REVIEW  VIEW  ADD-INS  TEAM John Cottrell ~
All~ File- Edit- View=- Inset~ Format~ Tooks~ Data~ Window~ Help~
ID=E8@HIB-MSQARBR-I1VE I XBR-¥&- 1D IRZ-A-1HUTIB-mE-015-¢-a-
| cotibei Jqm <|s 1y - @ BT [T %r BB ANEE| DDA T
e - Jr | 3:eosi3 v
B < o E F G &
Unique Unique Unique Unique
Peptide Peptide Peptide peptide Peptide peptide Peptide peptide Peptide peptide Mol.
Family Member counts  counts XICs. XICs. XICs. XiCs. XICs XICs XICs XiCs weight  Sec
1 index index Protein 1Ds _(all) (unique) Fasta headers [3ng] [3ng] [7.5ng] [7.5ng] [10ng] [10ng] [15ng] [15ng]  [kDa] ele
| 2 1 1{3::P06733 E 33 Alpha-enolase OS=Homo sapie 139 119 147 129 141 123 136 uz 47481
3 1 2 3:P13929 7 3 Beta-enolase OS=Homo sapien 2 1 20 2 19 1 2 3 47293
2 1 3::P07900 61 43 Heat shock protein HSP 90-alpk 193 138 185 132 184 132 182 127 85006
5 2 2 3::P08238 54 34 Heat shock protein HSP 90-bet: 182 118 175 113 173 112 172 108 83554
2 3 3:P14625 35 33 Endoplasmin OS=Homo sapien: 85 7% 84 7 80 n 83 74 92696
2 4 2:qu2em 12 11 Mest shock proteln 75 kD, mit: 12 18 12 18 22 12 12 12 g024s
8 3 1 2:P05787 52 44 SWISS-PROT:POST87 Tax_Id=96( 163 137 159 137 157 132 162 137 53671
] 3 2 3:P08670 46 42 Vimentin 0S=Homo sapiens O 133 121 124 13 125 114 132 120 53676
10 3 3 2:Q3KNV1 36 2 TREMBL:Q3KNV1;Q96GE1 Tax_| 54 5 87 5 93 2 86 3 511
1 3 4 2::P08729 35 1 SWISS-PROT:POS729 Tax_Id=96( 2 3 82 0 94 3 83 [ 51443
12 3 5 3:KTEPTE 7 4 Glial fibrillary acidic protein (Fr 18 7 19 8 20 9 19 7 83713
3 3 6 2::Q6NXHI 6 1 TREMBL:Q6NXHY Tax_Id=10090 15 L] 13 1 17 [ 16 1 59502
4 3 7 3uKTEPM 3 1 Glial fibrillary acidic protein (Fr 10 2 10 2 9 [} 9 0 14086
15 3 8 2:Q5XKES ] 2 SWISS-PROT:QSXKES Tax_Id=96 13 1 10 2 13 2 1 1 58059
16 3 9 2::Q01546 ) 1 SWISS-PROT:Q01546 Tax_Id=96 12 ] 10 1 10 [ 10 [ 66400
4 13:p21333 7 72 Filamin-A OS=Homo sapiens O} 189 177 187 174 190 180 192 183 283301
L 2 3:075369-8 83 77 isoform 8 of Filamin-B OS=Hom 158 146 158 145 167 157 157 148 283626
5 1 3::P13639 61 60 Elongation factor 2 0S=Homo 5 163 163 170 169 169 168 167 166 96246
LFQ-merge-yabby 924 +
MASCOT : Quantitation Summary 2020 Matrx Science SCIENCE

If all is present and correct, a progress dialog is displayed, because calculations can take
some time for large numbers of files. The stages are

* Create a merged report of all search results

* Export the master list of proteins

* For each file, export the expression data for all peptides

* Assign the peptide data to proteins according to the master list

* Calculate protein abundances and ratios as required, including outlier detection

*  Write everything to a disk file in TSV format

This is the Quantitation Summary for the label-free data when we choose to merge
replicates. Most columns are self-explanatory

13



B P-§~ LFQ-merge-yabby-924.t - Excel 7 0 - O X
Menus  HOME  INSERT  PAGELAYOUT  FORMULAS DATA  REVEW  VIEW  ADD-INS  TEAM John Cottrell ~ F]

All- File= Edt~ View=~ Insert~ Format~ Tools~ Data- Window~ Help~
DeE&IR-MSAB-IVEAIXBR-¥L- 191X L- 1!

Calibri BITIEIE B NI - B - 5 | |Genesst < FT - 9 v @ 1~
Toolbar ~
(=] - S| 3zeosma v
3 T U vV W x v e AR AB AL AD AE AF AD ar Al Aj |-
Ratio Ratio Ratio
wvariabilit Ratio Ratio variabilit Ratio Ratio variabilit Ratio Ratio
Ratio  y[%] count type  Ratio y[%] count type  Ratic  yI%] count type Poten
(25ng/ [1.5ng/ (7.50g/ (25ng/ [1ong/ [10ng/ ([10ng/ [10ng/ [1Sng/ [1Sng/ [1Sng/ [15ng/ Intensity Intensity Intensity Intensity contai
L 3ngl 3ngl ngl 3ngl 3ngl Ingl 3ng) 3ngl ing) ngl ngl Intensity [3ng)  [7.5ng) [10ng] [15ng] ant
2 I 0.964398 1.23323 114 median  0.937089 1.166451 111 median  0.904936 1175257 110 median  L77E+10 4.46E+09 4.49E+09 4.51E+09 4.25E+09
3 | 0938147 1.651989 17 median  0.933939 1117947 13 median  0.926565 2.716981 18 median 2456409 6.7E+08 G.01E+08 G6.26+08 S5.56E+08
4 | 0954782 1.200489 152 median  0.949287 1.152321 150 median  0.896981 1.128214 153 median  9.86E+09 2.59E+09 2.44E+09 2.49E+09 2.35E+09
5 | 0963448 1.205042 139 median  0.953098 1.120576 145 median  0.910348 1.098493 140 median 115410 2.97E409 2.89E+09 2.86E+09 2.72E+09
6 0959232 1.12963 68 median  0.958475 1.069606 61 median  0.891961 1.092244 66 median 166409 A4.4E+08 4236408 4176408 3.85€+08
? 0848 1103181 14 median 091086 13 medi 1216400 1196408 1076408 1036408 284508
0.943693 1.390515 127 median  0.501383 1.196093 130 median  1.3SE+10 3.626+09 3.4E+09 1.35E+09 3.1SE+09 +
9 | 0952834 1159358 108 median 0965514 1.104482 105 median  0.901746 1.091268 107 median  4.38E409 L.13E+09 L16E+09 1.06E409 1.03E+09
0 0959542 1.182998 61 median  0.935061 1.155986 70 median | 0.908992 1.131608 68 median 3E+09 8.02E+08 7.086+08 7.71E+08 7.216+08 +
0.955059 1.185466 57 median  0.935715 1.151932 71 median  0.907494 1.133647 65 median  2.96E409 7.91E408 6.93E408 7.66E408 7.14E408 +
12 0.846192 3.984523 16 median  1.093249 3.081166 16 median  0.864921 3.618244 17 median 3.6E+08 92390477 67282502 1.04E+08 97078292
13 0859335 2.64959 9 median  0.933901 2.129753 11 median  0.815931 1.130961 9 median  5.58E408 1.5E+08 1.08E+08 1.35E+08 1.G65E+08 +
14 0.686559 3.005479 7 median  0.985981 2.420438 8 median  0.879415 2.761304 8 median  2.51E408 70722576 46660789 60733001 72825656
15| 0.896751 1.291621 6 median  0.825243 1.180451 9 median  0.920102 1.189858 10 median  1.24E409 2996408 2.99E+08 1.46E408 2.96E408 +
16 0.998271 1.204713 6 median  1.028609 1.196913 7 median  0.899796 1.177787 9 median  8.97E+08 2.23E+08 2.32E+08 2.15E+08 2.27E+08 +
17 0.954127 1.136827 144 median 0.94622 1.134982 142 median  0.899993 1.10823 143 median 236409 6.1E+08 5.7E+08 5.76E+08 5.46E+08
18| 0.966112 1.184359 112 median  0.956142 1.168124 115 median  0.908647 1.118169 114 median 1326409 3.496408 3.31E408 1.236408 3.15E+08
19| 0953137 1.165342 119 median  0.961408 113252 128 median  0.909731 1.114404 125 median  6.42E+409 1.65E+09 1.66E+09 1.6E+09 LS1E+09
LFQ-merge-yabby-924 * [ »

MASCOT : Quantitation Summary ©2020 Marix Science g’g}%ﬁg{}:

Over to the right are columns containing median ratios and total intensity values for each
protein. One of the strengths of the Quantitation Summary is that it uses the same
rigorous protein inference as the Mascot Protein Family Summary report.
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You may be able to get the report you want direct from Excel. For example, this box and
whisker plot of the data was produced in Excel.



L] Sample map - * -0 n
[s) Submitted Fraction itensity 113 | Intensity 114 | intensity 115 | intensity 116 | Intensity 117 | intensity 118 | intensity 119 | intensity 121 |~
fe_2015_ . | 30082019 100.. |1 A g c 0 £ F G H

be_2015_. | 30082019 100.. |2 A B c D £ F G H

ke_2015_ | 30/002019 100 |3 3 [} c D £ F G H

[ _2015_... | 30/08/2019 100... |4 AT B C D E F G H

ot _2015_... | 300872019 100... |5 A" B c D E F G H

be_2015_ | 30082019 100.. |6 3 B c D £ F G H

e_2015_ . | 30/082019 100.. |7 X 8 c 3 3 F G H

ot _2015_... | 30/08/2019 100... |8 A" B C D F G H

fe_2015_ . | 30/082019100.. |1 A 1 3 K L M N 0

ot _2015_ . 30082019 100.. |2 A" 1 J K L Kl N ] |
fe_2015_ . |30/08/2019100.. |3 A 1 J K L M N 0

bt _2015_ .. | 30082019101, |4 A" 1 N K L " N ]

pot_2015_... | 300872019 10:1... |5 A I J K L M N ]

fe_2015_ . [30082019 101 |6 3 1 3 K L [ N 0

bot_2015_... |30/08/72019 10:1.. |7 A | J K L ™ N L¢]

= e Tonmermaias o ™ : : " A - m I-I_]

Contaminant DB [None ~]  [TRA e =~ Setuings Save samplemap | [ Save quansitation summary | Close |

MASCOT : Quantitation Summary © 2020 Matrix Science SMC[}EIISII(%(E

For a label-free experiment, there is a single column for the sample identifier. For
experiments that use isotopic labels, there will be a column for each component specified
in the quantitation method. If it was a typical SILAC experiment with two components,
light for unlabelled and heavy for labelled, there would be two columns labelled Intensity
light and Intensity heavy. An experiment that uses isobaric tags might have eight or more
components.

This is a sample map for 8plex iTRAQ data. There are many ways of conducting such an
study. This shows a case where there are 8 fractions for each sample, so the first 8 rows
shows the same arrangement of samples, A to H. These fractions will be merged in the
Quantitation summary, and A has an asterisk, so there will be columns for ratios to
sample A as well as the total intensities for each channel. The second set of rows contains
7 new samples, plus reference sample A.

If the rows were replicates, and not fractions, then using the same channel for a sample
across multiple replicates would be missing a trick.

16



o Sample map - * -D“

[s) Submitted Fraction infensity 113 | Intensity 114 | infensity 115 | intensity 116 | intensity 117 | intensity 118 | intensity 119 | intensity 121 |-~
e_2015_ . | 30/0872019 100
ee_2015_ . | 30/08/2019 100
bee_2015_ | 30/0872019 100
oe_2015_ . |30/08/2019 100
ee_2015_ . | 20/08/2019 100
fee_2015_ . | 30/08/2019 100
e_2015_ . |30/082019 100
e _2015_ . | 30/08/2019 100
be_2015_ . | 30/08/2019 100
fee_2015_ . | 30/08/2019 100
fw_2015__ [30/082019 100
fee_2015_ . | 30/08/2019 101
oe_2015_ . | 30/08/2019 1011
e_2015_ . | 30/08/2019 101
e_2015_ | 30/0872019 101

S anenscazas -
:

OREQEQonac
®(Ojo|m|m |||
HEEEBEGE
omm|o|x|%|®|0
OEHEBBEECE
HEBBREERGEE
FAEBERECEGE
T(n|e|oje|m[=|a
HENEREGAE

Contaminant DB [None = [iTRAQ folex = Settings

MASCOT : Quantitation Summary ©2020 Matrx Science g%’}%ﬁga

Better to rotate the labels, so as to reduce or eliminate systematic errors. Ideally, a so-
called Latin Square, where each sample is rotated through all possible tags, as shown
here for the first 8 rows. Rows are merged by sample identifier, so that the Quantitation
Summary contains the correct ratio and intensity information.

17



I LFQ-volcano - Perseus - cEN
Be Toos Mndow Heb
Mot | Natwork:
t % B | Basc - Flew - Aot colmms = imputation -+ Modfcatons - Oustemng = 7 O il P Veustzaton ~ b & 4 A Basc - H .
aAn Rearange = Fiter coksmrs = Anwct.rows = Leaming = Homalogy = Outien - ™1 [l 1D ¥ P OumergPCA = [l & @ @ | St oms -
BR Normalzaton = Quakty = Tems = Tmeseses = Etemal ~ WGCNA = W0 [ Z 5220 P A Mec - o4 i W =0 oo
matrc! | maten2 | matnd | matted | mateS | matme14 | mapme12| matecd AHx 4R m——13
Creat
o I oot Clloqu':n anno [ :?;’!;tm ¥
o= Data h T -
O 2 RAR s G - - o ) Ongn:C:\Users yohnc' Desktop \Sam
T = s Fle: LFG#wS 2t
Qualty. fsmal values sre good
Intensty LFQ [ing_rep 2] A e e Rows (1.591)
e G vl  dedinr s # Man columrs (12)
Categoncal cokumns (4)
2 . PotiniDs  +| |8 B Uptoy - ot o Srgcomra
e Ports | Categones | Comwlations ) ¥ Numencal columra (10}
weomge, == Mot rumencal columna (0)
TN T [Reshcegasmg et
- (]
- A P} o
gl 1 m] 4 ol E_E [~ Mot rsmenc s rows (©)
?. 2 a 4 P -
£ S o . Ghange comnt
> R - o 4 fre=ryg
H 5 B O 4 T
H f (u] 4 [Twogsampietess
" 7 1] O 4
8 a 4 < >
9 ] 4
10 a 4
e 1 O a 4
1 s ) % ) i i - i
Intensity LFQ [3ng_rep1) 1,551 tems W% v 1
Common: 1591 X: 1591 ¥: 1591 Totak 1591
Version 1660
MASCOT : Quantitation Summary ©2020 Matrx Science SCIENCE

Having created a Quantitation Summary, what can you do with it? One option is to open
it in Perseus, from the Max Planck Institute. This is a good choice if you prefer to
manipulate the data using a spreadsheet type of approach



P sicconductor - BiocViews x 4 e

< C A Notsecure | bioconductor.org/packages/devel/BiocViewshtml# __Proteomics « @0 “ H

B:I OcondUCtor Install Help Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home = Biocviews

All Packages

Bioconductor version 3.11 (Development)  Packages found under Proteomics:
Rank based on number of downlcads: lower numbers are more frequently downloaded.

Developers: check this box to toggle the visibility Show | All v |entries Search table:
of childless biocviews.

Packaae Title Rank *
Autocomplete biocViews search: =
Proteomics | - Gordon
e . ) Smyth Linear Models for Microarray Data 12
S4 generic functions for
CeliBiology (52) - ProtGenerics Laurent Gatto  Bioconductor proteomics 44
Cheminformatics (11) infrastructure
ComparativeGenomics (7) . & tool set for pathway based data
Epigenetics (56) RAincy Weijun Luo integration and visualization s
Epitranscriptomics (1) Steffen
FunctionalGenomics (45) Neumann, parser for netCDF, mzxML, mzData
Genetics (194) mzR Laurent and mzML and mzidentML files 97
Gatto, Qiang (mass spectrometry data)
ImmunoOncology (444) Kou
Lipidomics (11) Base Functions and Classes for
MathematicalBiology (7) MSnhase Laurent Gatto . cc Spectrometry and Proteomics 103
Metabolomics (65) Kam-Anh L&
Metagenomics (26) mixomics o Omics Data Integration Project 102
Pharmacogenetics (9) mzID Laurent Gatto An mzldentML parser for R 107
Pharmacogenomics (11) =
- ¢ e e Mass spectrum processing by o

MASCOT : Quantitation Summary ©2020 Matrx Science g’g{gﬁg&a

If you are willing to do a bit of scripting, the R language provides access to a huge range
of statistical and graphical tools. Bioconductor is a collection of packages for genomic
and proteomic applications. Currently, 135 packages are indexed under proteomics and
91 under mass spectrometry.



Home » Bioconductor 310 » Software Packages » DEP
Documentation »

D E P Bioconductor

= Package vignettes and manuals.
Workflows for learning and use.
Course and conference materiai.
videos.

Community resources and tutorials.

platforms |al posts 1707270 in Bioc | 2.5 years

oot: 1018129/89.bi0c.0er 61 B

dependendies | 150

updated before release

R / CRAN packages and documentation
Differential Enrichment analysis of Proteomics data

Bioconductor version: Release (3.10)

This package provides an integrated analysis workflow for robust and reproducible analysis of mass

spectrometry proteomics data for differential protein expression or differential enrichment. It requires Support »

tabular input (e.g. txt files) as generated by quantitative analysis softwares of raw mass spectrometry

data, such as MaxQuant or IsobarQuant. Functions are provided for data preparation, filtering, variance Please read the posting_guide. Post
normalization and imputation of missing values, as well as statistical testing of differentially enriched / questions about Bioconducter to one of
expressed proteins. It also includes tools to check intermediate steps in the workflow, such as the following locations:

normalization and missing values imputation. Finally, visualization tools are provided to explore the
results, including heatmap, volcano plot and barplot representations. For scientists with limited
experience in R, the package also contains wrapper functions that entail the complete analysis workflow
and generate a report. Even easier to use are the interactive Shiny apps that are provided by the
package.

Author: Arme Smits [cre, aut], Wolfgang Huber [aut]

= Support site - for questions about
Bioconductor packages

= Bioc-devel mailing list - for package
developers

Maintainer: Arne Smits <smits.arne at gmail.com>
Citation (from within R, enter citation("DEP™)):

Zhang X, Smits A, van Tilburg G, Ovaa H, Huber W, Vermeulen M (2018). “Proteome-wide identification
of ubiquitin interactions using UbIA-MS.” Nature Protocols, 13, 530-550.

MASCOT : Quantitation Summary ©2020 Matrx Science g/(i:%%llzll(%(}a

I’1l use a package called DEP to illustrate the types of analysis that can be achieved with
a few lines of scripting.



@ microRNAs with AAGUGC seed - X | &
< > C @ naturecom/articles/onc2016242
nature > oncogene > original article > article
v
Oncogene
Original Article | Open Access | Published: 01 August 2016 i
. . . Download PDF o
microRNAs with AAGUGC seed motif
. .
constitute an integral part of an Sections |NEigures |} Refererces
oncogenic signaling network ABdiract
Y Zhou, O Frings, R M Branca, J Boekel, C le Sage, E Fredlund, R Agami & L Introduction
M Orre & Results
Discussion
Oncogene 36, 731-745(2017) | Cite this article
G Materials and methods
413 Accesses | 6 Citations | 2 Altmetric | Metrics )
Accession codes
References
Abstract Acknowledgements
microRNA (miRNA) dysregulation is a common feature of Author information
cancer cells, but the complex roles of miRNAs in cancer are not Ethics declarations .
. PP MATRIX
MASCOT : Quantitation Summary ©2020 Matrix Science SCIENCE

The data comes from this study to identify oncogenic microRNAs in non-small cell
lung cancer. Quantitation used 10plex TMT



PRIDE - Proteomics Identificatior X +

Project PXD004163
PRIDE Assigned Tags

Summary Properties

Title Organism

Proteomics of U1810 cells upon treatment with microRNAs with an AAGUGC seed Homo sapiens (human)
e Organism part

Description Epithelial cell

microRNA dysreguiation is a common feature of cancer ceiis, but ihe compiex roies Lung

of microRNAs in cancer are not fully elucidated. Here we used functional genomics to Diseases

identify oncogenic microRNAs in non-small cell lung cancer and to evaluate their Non-small cell lung carcinoma

impact on response to EGFR targeting therapy. Our data demonstrate that
microRNAs with an AAGUGC-motif in their seed-sequence increase both cancer cell
proliferation and sensitivity to EGFR inhibitors. Global transcriptomics, proteomics
and target prediction resulted in the identification of several tumor suppressors

Modification
monohydroxylated residue
iodoacetamide derivatized residue

involved in the G1/S transition as targets of AAGUGC-microRNAs. The clinical Instrument
implications of our findings were evaluated by analysis of public domain data 2 Sxuctive
supporting the link between this microRNA seed-family, their tumor suppressor Software

targets and cancer cell proliferation. In conclusion we propose that AAGUGC- Unknown
micreRNAs are an integral part of an oncogenic signaling network, and that these Experiment Type
findings have potential therapeutic implications, especially in selecting patients for T

<« C @ ebiacuk/pride/archive/projects/PXD004163 « @0 o :

MASCOT : Quantitation Summary © 2020 Matrix Science

MATRIX
SCIENCE

72 files downloaded from PRIDE project PXD004163 were processed and searched

using Mascot Daemon, as described earlier.

22



]

Fraction Intensity 126 | Intensity 127N | Intensity 127C | Intensity 128N | Intensity 128C | Intensity 129N | Intensity 129C | Intensity 130N | Intensity 130C | Intensity 131 |~
2 I s mi_191_B mR_372_A mil_51%_A sl B mR_372 8 mit_513¢_B silul € mA_191_A mi_372 €
1. ]2 A" miR_191_B mR_372_A mi_51%c_A alul_B mi_372_ 8 mR_513c_B silwl_C mA_191_A mR_372_C

3.]3 s0u A" mi_131_8 mA_372_A mif_513c_A siCl_B mA_372_6 mi_513_B siCul_C mA_131_A mi_372_C L
4. |4 0w A miA_191_B mA_372 A mifl_S19c_A ulnl_B mA_372 B mi_51%:_B siCwl C mA_191 A mR_372_C
1. [s 0H_A mi_191_8 mR_372A miA_513c_A w08 mA_372_8 miR_513_B siCH_C miA_191_A mR_372_C
2|8 s A" mR_191_B mR_372_A mi_519c_A =B mA_372 8 mR_519c_B silvi_C mA_191_A mR_372_C
4|7 SOnl_A" wh_191_B mR_372A mR_519c_A B wR_372_8 wh_51%_B +in_C wh_191_A wh_172_C
5.8 SO A" wR_191_B mR_IT2A mR_519c_A B mh_372_8 mh_51%_8 siOn_C wh_191_A wR_372.C
0. [s SO A" mi_191_8 mR_372_A mifl_51%_A sinl_B mA_372_8 mA_515c_B siul C mA_191 A mR_372.C
1..|10 oA miR_191_8 mR_IT2_A mi_513c_A sil_B mA_372_8 mi_513_B siul C mA_191_A mi_372_C
1 In A mR_191_R mR_I72 A mR_519:_A o mA_I72 8 619 B sl € mR_191 A mR_172 €
4. |12 +0u_A" miA_191_8 mA_372_A mf_515c_A snl_B mA_372_8 mh_51%_B silul_ € mA_191_A mh_372_C
5. |13 Loy mi_191_B mR_372_A miR_513c_A siCu_B miA_372_8 mi_513¢_B sl C mh_191_A miR_372_C
0|14 SOv_A wR_191_8 R _IT2_A R_519_A OB wR_372_8 wR_51%_B s0u_C wR_19_A whR_372.C
2. |5 Ol A" miR_191_B mR_372_A mR_513_A siCl_B mA_372 8 mR_51%_B siCnl_ C mR_191_A mh_372_C

‘1 A A -5 1 B -0 AT A B E10- A B -8 T8 -5 K- B v w01 A -8 M I'_'J

Contaminant DB [cortarmnants =] [TMT 100k = Setings . | [ Sove I[E | Cose |
MASCOT : Quantitation Summary ©2020 Matrix Science MATRIX

SCIENCE

The Sample Map looks like this. 3 replicates of the control and one of the microRNA
treatments, 2 replicates of the other two treatments. Peptide FDR was set to 1% by

target/decoy.
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" RGui (64-bit) - oIEl
e Hutory Besze Windows

Q=)
n

> dim(data)
[1) 8021 €5

> data_se
1 : S dExpe n
:;:aeozmtitﬁ Xperiment 6000
metadata(0):
assaysil): ** E
rownames (2021): 2::P63261 23 -
rowData names($7): 1..Family %
colnames(10): siCtrl_ i mik 3 &
colData names(4): label ID o .o_ ‘m
|
=z
2000
o 1
o - o~ © - w o ~ @ o 9
Identified in number of samples
. PPpP MATRIX
MASCOT : Quantitation Summary ©2020 Matrix Science

SCIENCE

Using DEP, we can very easily create a number of informative charts. Some are for QC,
such as this one, which shows we have data for almost all 8021 proteins across all 10
channels — very few missing values.



R Consoh

> # Hote the periods before and after labels that replace the square brackets

> View(experimental design)

> data_se <- make_se(data_unique, LFQ_columns, experimental design)

.

rownames (8021): 2::P63261 23
rowData names(57): 1..Family
colnames(10): siCtrl_3 miR_}
colData names(4): label ID g

# Barplot of the protein i
plot_frequency(data_se)

# Filter for proteins thag
data_file <- filter_missvyl
# Plot a barplot of the ny
plot_numbers(data_filt)

¢ Normalize the data
data_norm <- normalize_vsd)
wsnl2: 7955 x 10 mactrix (1 st
FPlease use "meanSdFlot' to v
> # Visualize normalization
> Ipin:_numununnm-n_n
>

VYV VYNV YYY

<

miR_372_2
miR_372_1
miR_191_2
miR_191_1

I

-

. condition

— B miR_191
B miR_372

- B miR_519¢
B sicil

Tﬁ

10 15
log, Intensity
MASCOT : Quantitation Summary ©2020 Matrix Science MATRIX

SCIENCE

A box plot showing the intensities before and after normalisation
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> data_norm <- normalize_vsn(data_filt)
wan2: 7655 x 10 matrix (1 stratum).

Please use "meanSdPlot' to verify cthe fic.
> § Visualize normalization Boxnlo G
plot_normalization(data_t.

v

B
plet

¢ Impute missing data usin L}
data_imp <- impute (dats_nd 25

1] 0.1171213 o L ]
# Plot intemsity distribut) ®

plot_imputation (data_norm,| A

# Differential enrichment
replicate

# Test every sample versus
data_diff <- test_diff (day 00 1
Tested contrasts: miR_191_va A A 2
> # Denote significant prote] e
> dep <- aad_rejections (datel =3
> # PCA plot for the first of
> plu:_pclldep, x=1, y=2
Warning messages:

1: Use of “poa_df([indicate
z:Ivm of ‘pea_df{[indicate
>

VYNV Ve VY VYY

25.6%

<

MASCOT : Quantitation Summary ©2020 Matrix Science g’(l:‘gl%lé%

PCA shows the replicates cluster nicely



miR_372_3
miR_372_1

miR_372_2

se of ‘pca_df([indicate]
: Use of "pca_df([indicate(]

siCrl_3
siCtrl_2
siCtri_1

miR_519¢_1

miR_519¢_2
miR_191_1

miR_191_2

siCirl_3
sicti_2
siCri_1

miR_372_3

miR_372_1

miR_372_2
miR_519¢_1
miR_519¢_2
miR_191_1
miR_191_2

MASCOT : Quantitation Summary ©2020 Marix Science g’g}%ﬁg{}:

A heat map for sample to sample similarity




"R Consoie

> data_imp <- impute(data_norm, fun = "MinPrcb®, q = 0.01)
[1] 0.1171213

> # Plot intenmsity distributisma ksfg

> plot_imputation (data_norm,

>
>
>

> # Impute missing data using random draws from a Caussian distribution centered arcund a minimal value (for MMAR)

# Test every sample versus
> data_diff <- test _diff(dat]
Tested contrasts: miR_191_vs
> # Denote significant prote
> dep <- add_rejections(date
> # PCA plot for the first o
> plot_pca(dep, x = 1, y = 3] 75
Warning messages: -
1: Use of “peca_df([indicate(]
2: Use of ‘pea_df{[indicate(]
>
> # Plot the Pearson correls
> plot_cor(dep, significant -i
> plot_cor(dep, significant i =
> plot_cor(dep, significant || gf 50
2
]

> pla:_corldep, significant
>

> # Plot a volcano plot for
> plot_volcano(dep, contrast
>
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Finally, a volcano plot for fold changes between one treatment and the control. The
outlier proteins are labelled with their identifiers.
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C ing or loading a ple Map

tasks have been selected, nght dick and choose Quantitation summary; New sample map ...

cicking on tasks in the tree.

Editing the Sample Map

delete, or you can use the usual shortcut keys (CTRL+C, CTRL+V, DEL)
checkbox in the header functions to select all / select none.
expression columns.

range of cells in the fraction column, right cick in the range, and choose Fill with integer series

!mlmmwmmmmmmmnma-mm

On the Status tab in Mascot Daemon, select the root node of the tree (Task Database) so that the kst view on the right shows a kst of tasks.

To open an existing Sampile Map, nght cick any task in the st view and choose Quantitation summary; Load sample map ...

To create a new Sampie Map for a study, select all the tasks used to process the data in the study. If there are many tasks in the database, you may
wish to fiiter the kst by keyword or owner or range 56 as to narrow down the possibiities. One or more tasks can be selected in the usual way: left
mouse cick to select one task, shift+left cick to extend the selection to a range, control+ieft dick to add or remove individual tasks. When all the

' Note: You must select the root node of the tree (on the left) and then select tasks in the kst view (on the night). You cannot select tasks by

Ideally, all the tasks selected for a sample map will use the same set of search parameters which reference the same quantitation method. This
ensures that there will be no problems with merging results to obtain a master kst of proteins or with creating a unform set of quantitation
components and ratios. This is not strictly enforced at the time the sample map Is created because the parameter set or the quantitation method
could have been edited between tasks or maybe different tasks used different sets of parameters, but the important settings were the same. If you
create a map from tasks that are not compatible, the error may only come to light during creation of the Quantitation Summary.

The cells of the Sample Map can be edited, copied and pasted in much the same way as a spreadsheet. That is, you can select a single cell or a range
of celis, copy it to the Windows dipboard, and paste it. If you select a range of cells for a paste operation, it must be some multiple of the data on the
chipboard. For example, if you copied a 2 x 2 range, you could paste it to 2 x 4 or 4 x 2 but not 2 x 3. There is a context menu for copy, paste and

The first column contains checkboxes that can be used to de-select individual files, so that they will be exduded from the Quantitation Summary. The

The next 7 columns contain information that can be used to sort and group files to fackitate annotation. Ciick on the column header to sort on the
column and click 3 second time to reverse the sort order, The contents of these columns do not appear in the Quantitation Summary, they are simply
tto aid annotation. If you wish to use the task name or raw file name as the basis for the sample identifier, copy the relevant cells and paste into the

If a sample is separated into fractions, each fraction gets the same identifier(s) except for the number in the fraction column. If a sample is not
fractionated, the fraction column is left empty, but in this case, the identifier(s) must be unique. To avoid typing individual fraction numbers, select a

Vewi ran add robimne bn Ancumant Pha man nr tn hein arnanica tha data Dinkt dick anuwhara in tha tabla and rhance Add ralimn Tn ads the
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As always, detailed help and reference material for the Sample Map and Quantitation

Summary can be found in the Mascot Daemon help file
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