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Tutorial: Processing MaxQuant-
Data with Perseus

Perseus 1.5.1.6



What is Perseus?

* Powerful statistical software package

developed by the Matthias Mann group

(Freeware)

* Especially suited to analyze, evaluate and

visualize MaxQuant-derived proteomic data



Installation

* Requirements:

— Operating System: Microsoft Windows Vista or
better (but can be run on a Mac via Parallels or
Bootcamp etc.)

— Preinstalled Software: Microsoft .NET Framework
4.5 (http://www.microsoft.com/de-de/download)

— Perseus Registration Code (free-of-charge online-
registration) =» click here




Installation

1. Download Perseus
— Perseus is provided as a single compressed file

(.zip)

— You can download it by clicking here (Keep your
registration code at hand)

2. Uncompress the zip-file and move the
containing Perseus folder to a destination of
choice



Start Perseus by double clicking

Perseus.exe

Organize v Include in library v Share with » Burn New folder
% Favorites Name . Date modified Type Size
Bl Desktop .. conf 02.021513:10 File folder
& Downloads |%) BaseLib.dll 02.021513:07 Application extens... 1,836 KB
2| Recent Places %) BaseLibS.dll 02.02.1513:07 Application extens... 250 KB
33 Dropbox %/ itextsharp.dll 02.021513:07 Application extens... 3,436 KB
4 MS-Ergebnisse (MS-NAS-LAUFWERK %] Microsoft.Windows.Shell.dll 02.021513:07 Application extens... 164 KB
. Protokolle (MS-NAS-LAUFWERK) || Microsoft.Windows.Shell.xml 02.021513:07 XML File 51 KB
% iCloud Drive |%] NumPluginBase.dll 02.021513:07 Application extens... 39 KB
# | iCloud Photos |%| NumPluginBase2.dl| 02.02.1513:07 Application extens... 19KB
2‘2 Perseus.exe 02.02.1513:07 Application 71 KB
4 Libraries = || Perseus.exe.config 02.02.1513:07 CONFIG File 1KB
5] Documents |%)| PerseusApi.dll 02.021513:07 Application extens... 37KB
J‘ Music |%)| PerseusLib.dll 02.021513:07 Application extens... 348 KB
[=| Pictures |%| PerseusPluginLib.dll 02.02.1513:07 Application extens... 317 KB
B videos |%)| PluginBase.dll 02.02.1513:07 Application extens... 1,778 KB
|%] RibbonControlsLibrary.dll 02.021513:07 Application extens... 784 KB
1% Computer || RibbonControlsLibrary.xml 02.021513:07 XML File 719 KB
& Local Disk (C:) %) Utils.dll 02.02.1513:08 Application extens... 26,581 KB
s Data Robert (D:) %) UtilsC.dll 02.021513:08 Application extens... 209 KB




The software’s main window opens

B SessIoNLI=1FErSeus ummmm—
48 i

(oo D ]
B vt EH [
Main ; W | Basic v F!Iter rows v Annot. columns ~ lmpu.tatlo.n - '(’i E 4.\,"' 20 Py ‘ Vnsuallz.ation~ +¢ Eg{ 2 ey B:SIC;" [
) E ) Rearange~ Filter columns ~  Annot.rows~  Modifications = |-~ 7 X & P, Clustering/PCA~ % & @ D&
M enu W Normalization = Quality = Tests ~ Clustering > ™A {8 1D X Pr. Misc. + b IS

@ Eex$e B

Datatable Matrix-tree Matrix-Info
Window (empty) Window (empty) Window (empty

L
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The software’s main window opens

i | [ | vessiont - rerseus

- — — E=TEa8 ]
A e EE
M . t % | Basic~ Filter rows ~ Annot. columns ~ Imputation ~ o Z &390 Py A Visualization 3 Eﬂg ey | Basic v .
ain i -J Reamange~ Filter columns »  Annot.rows~  Modifications + |-~ 7 X & P, Clustering/PCA ~ £ @ & @
M enu ) 5 Normalization *  Quality ~ Tests » Clustering ~ i B8 10 X P

(2@
AR
Misc. - AEG

@ Eex$e B

Datatable Matrix-tree
Window (empty)

Matrix-Info
Window (empty)

Window (empty
=>» Let’s upload some data

L
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Data upload

Click on the small green arrow in the upper left corner
o o T S

| @ | dessions = perse - —~
Matrix
Basic ~ Filter rows ~ Annot. columns » Imputation~ 16 Z &2 2D Py A | Visualization~ ¥ BB s )l | Basic - ]
Rearrange ~ Filter columns ~  Annot. rows ~ Modifications |~ 7 X @ P, Clustering/PCA~ {x  » @ T3
Normalization ~  Quality = Tests ~ Clustering ~ a8 1D X P Misc. = b tE

Load

Generic matrix upload

Load data from a tab-separated file. The
first row should contain the column
names, also separated by tab characters.
Al following rows contain the tab-
separated values. Such a file can for
instance be generated from an excel
sheet by using the export as a tab-
separated .txt file.

- ~ @
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Data upload

The data is needed in a tab-separated format =» Data export from Excel

d' | Sessiont =" e -

Matrix

4 n » | Basic Filter rows ~ Annot. columns = Imputation~ 6 Z &2 2D Py A | Visualization~ ¥ BB s )} | Basic - ]
= Rearrange ~ Filter columns *  Annot. rows ~ Modifications » |« 7 X & P, Clustering/PCA~ 2 % ¢ @ TEE
Vs Normalization »  Quality ~ Tests ~ Clustering ~ i 8810 X Pn Misc. ~ b tE
Load Processing Analysis Multi-proc Export

E DE xS EE),

Generic matrix upload

Load data from a tab-separated file. The
first row should contain the column

names, also separated by tab characters.
All following rows contain the tab-
separated values. Such a file can for
instance be generated from an excel
sheet by using the export as a tab-
separated .txt file.

\  \
| Generic matrix upload

Load data from a tab-separated file. The

first row should contain the column
names, also separated by tab characters.
All following rows contain the tab-
separated values. Such a file can for
instance be generated from an excel

sheet by usF\g the export as a tab-
separated .txt file.

3 | C
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Data export from Excel

1.0pen Excel-file with protein/peptide results

" IGEE — VBAxls< - Micr e oo -
m Start Einfugen Seitenlayout Formeln Daten Uberprafen Ansicht  Acrobat v @@ R
A198 - fe | PA2212;CON__QIUGYS
4] A [ [ ¢ D E F - T J K ™M N o P | a R | s | &
1 |Protein IDs Majority pro Peptide cout Peptide cout Peptide cout Protein nam Gene names Fasta header Number of pPeptides  Razor +uniqi Unique pept Peptides 1  Razor +unigi Unique pept Sequence co Unique +raz Unique sequ Mol. weight Seg|
2T T N N N T T T N N N N N N N N N N N
3 AOFGR8 AOFGRS a 4 4 Extended sy|ESYT2 >sp| AOFGRS 1 a 4 a a a 4 a7 47 a7 102.36
4 |A2rUCA A2RUCA 1 1 1 tRNA wybutTYWS >sp| A2RUCA 1 1 1 1 1 1 1 a8 4.8 48 36.547
5 |A4UGRY AAUGR9 1 1 1 Xin actin-bin XIRP2 >5p| AJUGR9 1 1 1 1 1 1 1 07 07
6 ASYKK6 ASYKKG 1 1 1 CCRA-NOT tr CNOT1 >5p| ASYKKE 1 1 1 1 1 1 1 0.6 0.6
7 P07355;A6NMY6 P07355;A6NT! 3;3 3;3 3;3 Annexin A2;| ANXA2;ANX) >sp| P07355| 2 3 3 3 3 3 3 10.9 10.9
8 |P11231;BINKU2;BINKTS;B1r P11231;B1NK B - 1 >Sp|P11231| 7 1 1 1 1 1 1 1.9
9 ASMPS7 ABMPS7 1 1 1 UPF0249 pro YDIC >5p| ABMPS7 1 1 1 1 1 1 1 a3 43
10 ASMV23 ABMV23 1 1 1SerpinE3  SERPINE3  >sp|ABMV2: 1 1 1 1 1 1 1 19
11 CON__P00761 CON__P0076 2 2 2 >P00761 SWI 1 2 2 2 2 2 2 7.8
12 P02533;CON__P02533;Q046¢ P02533;CON_13;1: 0; Keratin, type KRT14 >sp|P02533| 43 13 9 5 13 9 5 32.6 27.3
13 P02538;CON__P02538;P486€ P02538;CON 1. 0; Keratin, type KRT6A;KRT6( >Sp| PD7_538| 9 13 8 1 13 8 1 27 18.1
14 CON__P02662 CON__P0266 2 2 2 >P02662 SWI 1 2 2 2 2 2 2 111 111
15 CON_P02754 CON__P0275 1 1 1 >P02754 SWI 1 1 1 1 1 1 1 26 86
16 P08779;,CON_P08779 P08779;CON_ 11;11 >sp|P08779| 2 1 3 3 1 3 3 26.6 108
17 P13645;CON_P13645;CON_ P13645;CON_ 28;28; >sp|P13645| 12 28 28 2 28 28 2 53.1 53.1
\\ 18 |P13647;CON__P13647,CON_ P13647;CON_11;11;: >sp|P13647| 3 1 B 3 1 B 3 203 9.3
- P35527;CON_23;23 >sp|P35527| 2 23 22 2 23 2 22 54.3 53.1
20 P35908;CON_P35908;Q015¢ P35908;CON,_ 20;20;3;2;2;2 18;18;3;2;2;2 13;13;0;0;0;0 Keratin, type KRT2 >sp|P35908| 20 20 18 13 20 18 13 1.8 387
21 CON_Q3SZHS CON_Q3szt 1 1 1 >Q35ZHS TRE 1 1 1 1 1 1 1 17
. . 22 |Q5D862;,CON_Q5D862  QSD862;,CON1;1 11 11 Filaggrin-2  FLG2 >sp|Q5D862 2 1 1 1 1 1 1 05 05
23 |Q72794;CON__Q72794 Q7Z794;CON 2;2 11 11 Keratin, type KRT77 >sp| Q72794 | 2 2 1 1 2 1 1 3.8
24 000148;Q13838 11 11 ATP-depend DDX39A;DDX >Sp|000148] 2 1 1 1 1 1 1 23
- 25 000165 000165 5 5 5 HCLS1-associ HAX1 >5p|0001§5] 1 5 5 5 5 5 5 211 211
p[ote"\GroupsVBA. 26 000217 000217 1 1 1 NADH dehycNDUFS8  >sp| 000217 1 1 1 1 1 1 1 a3 43
27 000264 000264 3 3 3 Membrane-:PGRMC1  >sp| 000264 1 3 3 3 3 3 3 16.4 16.4
xlsx 28 000327 000327 1 1 1 Aryl hydroca ARNTL >5p| 000327 1 1 1 1 1 1 1 14
29 000483 000483 3 3 3 NADH dehyc NDUFA4 >Sp|000483\ 1 3 3 3 3 3 3 37
30 | 000487 000487 1 1 1 26S proteascPSMD14  >sp|000487| 1 1 1 1 1 1 1 4.2 42
31 |000571;015523;Q9NQI0 6:4;1 6:4;1 ATP-depend DDX3X;DDX3 >sp| 000571 3 6 6 6 6 6 6 116 116
32 014654 014654 6 6 6 Insulin recef IRS4 >5p| 014654 1 6 6 6 6 6 6 6.6
33 014681 014681 2 2 2 Etoposide-inEI24 >5p| 014681 1 2 2 2 2 2 2 5.9 5.9
34014734 014734 1 1 1 Acyl-coenzyt ACOT8 >5p| 014734 1 1 1 1 1 1 1 28
35 014735 014735 2 2 2 CDP-diacylgl CDIPT >Sp|014735\ 1 2 2 2 2 2 2 113 113
36 014880 014880 2 2 2 Microsomal |MGST3 >sp|014880| 1 2 2 2 2 2 2 17.8 17.8
37 014910;Q9NUP9;Q9HAPG  014910;Q3N Protein lin-7 LIN7A;LIN7C; >sp| 014910 3 2 2 2 2 2 2 9
38 014925;Q5SRD1 014925;Q55F Mitochondri TIMM23;TIM >sp| 014925 2 7 7 7 7 7 7 617 617
39 |014966;P57729;Q13637 014966 41,1 41,1 Ras-related [RAB7LL  >sp| 014966 3 4 4 a 4 4 4 22 22
40 014967 014967 1 1 1 Calmegin CLGN >Sp|014957\ 1 1 1 1 1 1 1 1.8
41 014980 014980 1 1 1 Exportin-1 XPO1 >Sp|014580] 1 1 1 1 1 1 1 11 »
42 015120 015120 2 2 2 1-acyl-sn-glyAGPAT2  >sp|015120| 1 2 2 2 2 2 2 9.4 9.4
43015258 015258 1 1 1 Protein RERIRERL >5p| 015258 1 1 1 1 1 1 1 5.6 5.6
44015260 015260 4I—_| 4 surf >sp| 015260] 1 4 4 4 4 4 4 18.6 18.6
< » W[ _minimum 5 peptides ./ minimum 2 peptides (2) i i | parameters Kl T ]
C—

Bereit |

Mittelwert: 3960129156 Anzah82 Summe: 2.25727E=11 | (e



Data export from Excel

2.Click on File (Datei) =2 Save as (Speichern unter)

[ D 3

= g i | proteinGroupsVBAxIsx - Microsoft Excel

Start Einfigen Seitenlayout Formeln Daten Uberprifen Ansicht Acrobat > o o e 2d
| Speichern ) )
Informationen zu proteinGroupsVBA
[&L Speichern unter i
C:\Users\Annette\Desktop\proteinGroupsVBA.xlsx =

4 Save as Adobe PDF

Offnen
= Berechtigungen

A

[ SchlieBen Qi? Jeder kann diese Arbeitsmappe 6ffnen und beliebige Teile kopieren und

andern. 5 =
nformationen Arbeitsmappe

schitzen ~ . T
Zuletzt verwendet Eigenschaften ~
P . . GroBe 443KB

N Fiir die Freigabe vorbereiten Titel N

Bevor Sie diese Datei freigeben, machen Sie sich bewusst, dass sie Folgendes . . )

& Kategorien ag hinzufiig
i enthlt:
rucken Auf Probleme Dokumenteigenschaften und Name des Autors Kategorien S -
aberprifen ~
Speichern und Verwandte Datumsangaben
Senden Letzte Anderung 2201.1515:15
s 2 .28

Hilfe Versionen Erstelit 2201.1514:28

) Es sind keine friiheren Versionen dieser Datei vorhanden. Zuletzt gedruckt
] Optionen Versionen

e e Verwandte Personen
3 Beenden A
Autor Margrit

Zuletzt gedndertvon  MS Nicole-1
Verwandte Dokumente
M Dateispeicherort offnen

Alle Eigenschaften anzeigen




Data export from Excel

3. As file format (Dateityp) choose “Text (Tab delimited) (*.txt)

- =g
(%] Speichem unter ﬂj = = |
v@oc & R
| m » Computer » Local Disk (C:) » Users » Annette » Desktop » v { 4,‘ l Search Desktop yel |
& . v
Organize v New folder - @ | o Q | s ] 'i
Bl Desktop o Name . Date modified Type Size pept Sequence co Unique +raz Unigue sequ Mol. weight Seq|
W Downloads Ale Firefox-D 02021511:26 File folde N N N
 JBms i DBe : V'D . a‘:n Be— Fief“fv 2 27 27 S m———
%3 Dropbox | J. DBond Viewer v3. 19.021418:3 ile folder 1 a8 a8 a8 36547
= 1. dbond_v3.02 16.04.14 12:55 File folder 1 0.7 0.7 0.7 382.3
4 MS-Ergebnisse (MS-NAS-LAUFWERK) N - - - -
)\ DeNovoGUI-1.23-windows 14021410:42 File folder 1 06 06 06 266.94
4 Protokolle (MS-NAS-LAUFWERK) . B = - ~ =
|, ProteoWizard 3.0.5759 64-bit 02.06.14 18:46 File folder 3 10.9 10.9 10.9 38.604
® iCloud Drive = = = -
: 1\ xqep_V2.1.1.YM 041114 09:37 File folder 1 19 19 19 103.75
%/ iCloud Photos
[#la Data Robert (D) - Shortcut (2) 03.021512:53 Shortcut 1KB 1 4.3 4.3 4.3 34.466
. [#la Data Robert (D) - Shortcut 03.02.1513:00 Shortcut 1KB 1 19 19 19 46.962
4 Libraries
Bo o 2 7.8 7.8 7.8 24.409
n ocuments 5 32.6 27.3 16.7 51.561
Q=S 1 27 18.1 18 0084
(& Pictures 2 111 111 11 2297
Videos 1 8.6 8.6 8.6 18.281
3 26.6 10.8 10.8 51.267
1% Computer 22 53.1 53.1 46.7 58.826
&, Local Disk (C:) 3 20.3 9.3 5.9 62.378
[ Data Robert (D) 22 54.3 53.1 53.1 62.064
s DataAS2 (E) 2 13 41.8 38.7 30.2 65.432
Dateiname: proteinGroupsVBA.bdt . 1 17 1.7 1.7 45.456
1 0.5 0.5 0.5 248.07
Dateityp: [Text (Tabstopp-getrennt) (*bx) 7] 1 3.8 1.7 17 61.901
. Excel-Arbeitsmappe (*xlsx)
Authors Excel-Arbeitsmappe mit Makros (*xlsm) L 23 23 23 49125
Excel-Binérarbeitsmappe (*xlsb) 5 211 211 211 31.62
Excel 97-2003-Arbeitsmappe (*.xls) 1 4.3 4.3 4.3 23.705
4 Ordner ausblende XML-Daten (*xml)
Einzelnes Webarchiv (*.mht;*.mhtml) 3 16.4 164 164 21671
P—i Webseite (*.htm;".html) oot 14 14 14 68.761
000483 Excel-Vorlage (*.xitx) 3 37 37 37 9.3697
Excel-Vorlage mit Makros (*.xitm)
30 000487 Excel 97-2003-Vorlage (*dt) 1 4.2 4.2 4.2 34.577
31 Tm Ebpn e ) 6 116 116 116 73.243
32 014654 Unicode Text (*.txt) 6 6.6 6.6 6.6 133.77
XML-Kalkulationstabelle 2003 (*.xml)
331014681 Microsoft Excel 5.0/95-Arbeitsmappe (*.xIs) 2 9 59 59 38.964
34 014734 CSV (Trennzeichen-getrennt) (*.csv) 1 2.8 2.8 2.8 35.914
35 014735 Formatierter Text (Leerzeichen getrennt) (*.prn) 2 11.3 11.3 11.3 23.539
Text (Macintosh) (*.bxdt)
36 014880 Text (MS-DOS) () 2 17.8 17.8 17.8 16.516
37 014910;Q9NUPS; Csy (Macintosh) (*.csv) 2 9 9 9 25.996
38 | 014925;Q5SRD1  CSV (MS-DOS) (*.csv) 7 61.7 61.7 61.7 21.943
" .y DIF (Data Interchange-Format) (*.dif)
4966;P: ; " N 4 . . . .
39 0143966;P57729; OSVLK (symbolische Verbindung) (~51k) 23.2 23.2 23.2 23.155
40 |014967 Excel-Add-In (xlam) 1 1.8 18 18 70.038
41 014980 Excel 97-2003-Add-In (*.xla) 1 11 11 11 123.38
PDF (*.pdf)
42 015120 XPS-Dokument (*xps) 2 9.4 9.4 9.4 30.914
43 015258 OpenDocument-Kalkulationstabelle (*.ods) 1 5.6 5.6 5.6 22.958
44 015260 4 4 Surfeit locus SURF4 >sp[015260] 4 4 4 4 4 18.6 18.6 18.6 30.3%4 ¥
) NT minimum 5 peptides ~ minimum 2 peptides (2) l ProteinGroups  parameters / ¥J / KN 1} ] |



Data export from Excel

4. Confirm export by clicking OK = Note that only the
currently selected datasheet is exported

Fal=] (GRS proteinGroupsVBAxsx - Microsoft Excel ==
Start  Einfigen  Seitenlayout  Formeln  Daten  Uberprafen  Ansicht  Acrobat v@od@ R
- Jfe | P42212;CON__QIU6YS v
| A [ [ ¢ [ o E F T [ x M N o P a R s | &
1 |Protein IDs Majority pro Peptide cour Peptide cour Peptide cout Protein nam Gene names Fasta header Number of p Peptides  Razor + uniqi Unique pept Peptides 1 Razor +unigi Unique pept Sequence co Unique +raz Unique sequ Mol. weight Seq
2T T N N N T T T N N N N N N N N N N N
3 | AOFGRS AOFGRS 4 4 4 Extended sy|ESYT2 >sp| AOFGRS. 1 4 4 4 4 4 4 47 4.7 4.7 102.36
4 |A2RUCA A2RUCA 1 1 1 tRNA wybut(TYW5 >sp| A2RUCA 1 1 1 1 1 1 1 4.8 4.8 4.8 36.547
5 |A4UGR9 A4UGR9 1 1 1 Xin actin-bin XIRP2 >sp| AQUGRI 1 1 1 1 1 1 1 0.7 0.7 0.7 382.3
6 |ASYKK6 ASYKK6 1 1 1 CCR4-NOT tr CNOT1 >5p| ASYKK6 1 1 1 1 1 1 1 0.6 0.6 0.6 266.94
7 |P07355;A6NMY6 PO7355;A6N! 3;3 3;3 3;3 Annexin A2;| ANXA2;ANXs >sp | P07355 | 2 3 3 3 3 3 3 10.9 10.9 10.9 38.604
8 |P11231;B1NKU2;BINKTS;B1! P11231;BINK L;1;1;1;1;1;1 LL,L;LLL1 11,115,151 >sp|P11231| 7 1 1 1 1 1 1 19 19 1.9 103.75
9 |ASMPS7 ASMPS7 1 1 1 UPF0249 pro YDJC >sp| ASMPS7 1 1 1 1 1 1 1 43 43 43 34.466
10 ASMV23 ASMV23 1 1 1SerpinE3  SERPINE3  >sp|ASMV23 1 1 1 1 1 1 1 19 19 1.9 46.962
11 |CON__P00761 CON__P0076 2 2 2 >P00761 SWI 1 2 2 2 2 2 2 7.8 7.8 7.8 24.409
12 P02533;CON__P02533;Q046¢ P02533;CON 13;13;5;5;5;5 9; 2;1;1; 5;5;1;1;1;0;0; Keratin, type KRT14 >sp|P02533| a3 13 9 5 13 9 5 32.6 27.3 16.7 51.561
13 | P02538;CON__P02538;P486€ P02538;CON 13;13;12;12;18;8;7;7;7;1;1; 1;1;0;0;0;0;0; Keratin, type KRT6A;KRT6( >sp | P02538 | 9 13 8 1 13 3 1 27 18.1 1.8 60.044
14 |CON__P02662 CON__P0266 2 2 2 >P02662 SWI 1 2 2 2 2 2 2 11.1 1.1 111 22.975
15 |CON__P02754 CON__P0275 1 1 1 >P02754 SWI 1 1 1 1 1 1 1 8.6 8.6 8.6 18.281
16 P08779;CON__P08779 P08779;CON 11;11 3;3 3;3 Keratin, type KRT16 >sp|P08779| 2 11 3 3 11 3 3 26.6 10.8 10.8 51.267
17 P13645;CON__P13645;CON_ P13645;CON_ 28;28;9;3;3;3 28;28;9;3;3;3 22;22;5;1;1;1 Keratin, type KRT10 >sp|P13645| 12 28 28 22 28 28 22 53.1 53.1 46.7 58.826
18 P13647,CON__P13647;CON_P13647,CON 11;13,7" o ™ — - = —_—— e 203 9.3 5.9 62.378
19 P35527;CON__P35527 P35527;,CON 23;23 A S .3 53.1 53.1 62.064
20 P35908;CON__P35908;Q015¢ P35908;CON  20;20; Der Shite Dateityp iitzt keine die mehrere Blatter enthalten. 1.8 38.7 30.2 65.432
;; CON—cfsSZHS CON—93SZf X I\, «Kicken Sie auf 'K, wenn nur das aktuelie Blatt gespeichert werden soll. L7 L7 L7 45.456
Q5D862;CON__Q5D862 Q5D862;CON1;1 %% 4 Wenn alle Blatter in dieser Arbeitsmappe in dem ausgewshlten Dateityp gespeichert werden sollen, wahlen Sie jedes Blatt aus, und speichern Sie es als eigene Datei unter unterschiedlichen Namen, 0.5 0.5 0.5 248.07
23 Q72794,CON__Q72794 Q7Z794;,CON 2;2 oder wahlen Sie einen Dateityp, der mehrere Blatter unterstiitzt. 28 17 17 61.901
24 000148;Q13838 000148;Q13¢1;1 2.3 2.3 2.3 49.129
25 000165 000165 1.1 21.1 21.1 31.62
26000217 000217 _—_ 43 43 43 23.705
27 000264 000264 ] ] 3TVMembrane-: PGRNV 2 T ] ] ] 3 3 3 16.4 16.4 16.4 21.671
28 000327 000327 1 1 1 Aryl hydroca ARNTL > 1 1 1 1 1 1 1 14 14 14 68.761
29 000483 000483 3 3 3 NADH dehyc NDUFA4  >5p| 000483 1 3 3 3 3 3 3 37 37 37 9.3697
30 000487 000487 1 1 1 265 proteascPSMD14  >sp| 000487 1 1 1 1 1 1 1 4.2 4.2 4.2 34.577
31 000571;015523;Q9NQI0  000571;015¢ 6;4;1 6;4;1 6;4;1 ATP-depend DDX3X;DDX3 >sp| 000571 | 3 6 6 6 6 6 6 11.6 11.6 11.6 73.243
32 014654 014654 6 6 6 Insulin recef IRS4 >sp| 014654 | 1 6 6 6 6 6 6 6.6 6.6 6.6 133.77
33 014681 014681 2 2 2 Etoposide-in EI24 >sp| 014681 | 1 2 2 2 2 2 2 5.9 5.9 5.9 38.964
34014734 014734 1 1 1 Acyl-coenzyt ACOTS >sp| 014734 | 1 1 1 1 1 1 1 2.8 2.8 2.8 35.914
35 014735 014735 2 2 2 cDP-diacylgl CDIPT >sp| 014735 1 2 2 2 2 2 2 11.3 11.3 11.3 23.539
36 014880 014880 2 2 2 Microsomal | MGST3 >sp| 014880 1 2 2 2 2 2 2 17.8 17.8 17.8 16.516
37 014910;Q9NUP9;Q9HAP6  014910;Q9N 2;1;1 2151 2151 Protein lin-7 LIN7A;LIN7C; >sp| 014910| 3 2 2 2 2 2 2 9 9 9 25.996
38  014925;Q5SRD1 014925;Q5SF 7;5 75 75 Mitochondri TIMM23;TIM >sp| 014925 2 7 7 7 7 7 7 61.7 61.7 61.7 21.943
39  014966;P57729;Q13637 014966 411 41,1 41;1 Ras-related jRAB7L1 >sp| 014966 3 4 4 4 4 4 4 23.2 23.2 23.2 23.155
40 | 014967 014967 1 1 1 Calmegin  CLGN >sp| 014967 1 1 1 1 1 1 1 18 18 1.8 70.038
41 014980 014980 1 1 1 Exportin-1  XPO1 >sp| 014980 1 1 1 1 1 1 1 11 11 11 123.38
42 |015120 015120 2 2 2 1-acyl-sn-gly AGPAT2  >sp|015120| 1 2 2 2 2 2 2 9.4 9.4 9.4 30.914
43 015258 015258 1 1 1 Protein RER1RER1 >sp| 015258 1 1 1 1 1 1 1 5.6 5.6 5.6 22.958
44 015260 4 4 4 surfeit locus SURF4 >sp| 015260 1 4 4 4 4 4 4 18.6 18.6 18.6 30394 ¥

015260
4 » M| minimum 5 peptides ./ minimum 2 peptides (2) | ProteinGroups / parameters /%2 / < 1l | 3



Click
here!

Back to Perseus - Data upload

0 ® o ———
Matrix a Q
) | Basic ~ Filter rows ~ Annot. columns ~ Imputation~  f Z &3 )D Py A | Visualization~ ¥ BBE 5 W)} | Basic~ ]
T= -.J Reamange~ Filter columns *  Annot. rows ~ Modifications » |« 7 X & P, Clustering/PCA~ ¥ D 4 @ B3
Normalization v Quality ~ Tests ~ Clustering ~ i 8810 X Pn Misc. ¥ b E
Load Processing Analysis Multi-proc Export

Generic matrix upload

t

Load data from a tab-separated file. The
first row should contain the column
names, also separated by tab characters.
All following rows contain the tab-
separated values. Such a file can for
instance be generated from an excel
sheet by using the export as a tab-
separated .txt file.

E e x84 RE)

Generic matrix upload

Load data from a tab-separated file. The
first row should contain the column

names, also separated by tab characters.
All following rows contain the tab-
separated values. Such a file can for
instance be generated from an excel
sheet by usF\q the export as a tab-
separated .txt file.

c

| Version 1.5.1.6




Click
here!

d' | dessionL - Perseus

J]

3

Load

Data upload

Matrix

Basic ~
Rearrange ~

Filter rows Annot. columns ~ Imputation + )

Filter columns ~  Annot. rows ~ Meodifications ~

ZI2D P A | Visvalization= ¥ BB -

TX®BP, Clustering/PCA » & % &

A | Basic ~ H

@ SE

Q

g B - ==
- >

|| 13 Generic matrix upload — Pr—— F—
Generic matrix N
upload window S o
pops up B

Shorten expression column names

[

| Version 1.5.1.6



Data upload

- wiaunix
LT D i i - C— — — | — r | —— :! . - i
';J | Generic matrix upload -— SR
File
id Expression
B t
-2 ‘qm—
- u
d
b
Numerical

[~ [¥
FlER

Categorical

>
p—
<

o °.|=|n

Multi-numerical

>
p—
<

olaljc |~

Shorten expression column names

Cancel Description Q OK

—

Click here and
select txt-file!



Data upload

s Y
| | Generic matrix upload - L e - EM
Shinde —— e - - _ - . A
File C:\Users\Annette\Desktop\proteinGroupsVBA.txt
Fasta headers * [Expression

Cancel

Number of proteins
Peptides 1

Razor + unique peptides 1
Unique peptides 1
Sequence length
Sequence lengths
Fraction average
Fraction 1

Fraction 2

Fraction 3

Identification type 1
Ratio M/L

Ratio M/L variability [%]
Ratio M/L count

Ratio M/L iso-count
Ratio M/L type

Ratio H/L

Ratio H/L variability [%]
Ratio H/L count

Ratio H/L iso-count
Ratio H/L type

Ratio H/M

Ratio H/M variability [%]
Ratio H/M count

Ratio H/M iso-count
Ratio H/M type

Ratio M/L 1

Ratio M/L normalized 1
Ratio M/L variability [3%] 1
Ratio M/L count 1

Ratio M/L iso-count 1
Ratio M/L type 1

Ratio H/L1

Ratio H/L normalized 1
Ratio H/L variability [%] 1
Ratio H/L count 1

Ratio H/L iso-count 1
Ratio H/L type 1

Ratio H/M 1

Ratio H/M normalized 1
Ratio H/M variability [3] 1
Ratio H/M count 1

Ratio H/M iso-count 1
Ratio H/M type 1
Sequence coverage 1 [%]

m

> |Ratio M/L normalized
- Ratio H/L normalized
) Ratio H/M normalized

= [=]e [-]

Numerical

> |PEP
Sequence coverage [%]

Unique sequence coverage [%)]
Mol. weight [kDa]

Peptides

Razor + unique peptides

—{ Unique + razor sequence coverage [%]

3333

Categorical

> |Only identified by site
Reverse
\—{ Potential contaminant

(3333

Text

Protein IDs
Majority protein IDs
|| Protein names
Gene names

v

= [=]e [-]

Multi-numerical

> |id

T Peptide IDs
| Peptide is razor
Mod. peptide IDs
Evidence IDs

MS/MS IDs

= [=]e [-]

Shorten expression column names

Description

(o]

Now you have to
define which data
columns should be
imported into
Perseus. You must
also define which
type of data each
column contains.



Data upload

f -
4k ==

Y=,

- — ——— - - - R

-
134 Generic matrix upload

File

Cancel

C:\Users\Annette\Desktop\proteinGroupsVBA.txt

Fasta headers

Number of proteins
Peptides 1

Razor + unique peptides 1
Unique peptides 1
Sequence length
Sequence lengths
Fraction average
Fraction 1

Fraction 2

Fraction 3

Identification type 1
Ratio M/L

Ratio M/L variability [%]
Ratio M/L count

Ratio M/L iso-count
Ratio M/L type

Ratio H/L

Ratio H/L variability [%]
Ratio H/L count

Ratio H/L iso-count
Ratio H/L type

Ratio H/M

Ratio H/M variability [%]
Ratio H/M count

Ratio H/M iso-count
Ratio H/M type

Ratio M/L 1

Ratio M/L normalized 1
Ratio M/L variability [3%] 1
Ratio M/L count 1

Ratio M/L iso-count 1
Ratio M/L type 1

Ratio H/L 1

Ratio H/L normalized 1
Ratio H/L variability [%] 1
Ratio H/L count 1

Ratio H/L iso-count 1
Ratio H/L type 1

Ratio H/M 1

Ratio H/M normalized 1
Ratio H/M variability [%] 1
Ratio H/M count 1

Ratio H/M iso-count 1
Ratio H/M type 1
Sequence coverage 1 [%]

Add

“ [Expression
=
> |Ratio M/L normalized
- Ratio H/L normalized
Ratio H/M normalized
Numerical
> |PEP
"~ |Sequence coverage [%]
< | Unique + razor sequence coverage [%]
Unique sequence coverage [%)]
Mol. weight [kDa]
Peptides L9
B Razor + unique peptides .
Meimen $i .
Categorical
> | Only identified by site
—|Reverse
L= | Potential contaminant
Text
> |Protein IDs
’T‘ Majority protein IDs
|| Protein names
Gene names
Multi-numerical
> |id
’T‘ Peptide IDs
| Peptide is razor
Mod. peptide IDs
Evidence IDs
MS/MS IDs

:
:
:

Shorten expression column names

Description

t
u
d
b
e
u
Ell d
b
t
u
d
b
t
u
d
b
t
u
d
b
oK

Al

Data is added or
removed by clicking
on the respective

buttons.



Data upload

g ~ Y
| | Generic matrix upload R - L R == E@Q
— — - - _ - .
File C:\Users\Annette\Desktop\proteinGroupsVBA.txt
Fasta headers * [Expression

Cancel

Number of proteins
Peptides 1

Razor + unique peptides 1
Unique peptides 1
Sequence length
Sequence lengths
Fraction average
Fraction 1

Fraction 2

Fraction 3

Identification type 1
Ratio M/L

Ratio M/L variability [%]
Ratio M/L count

Ratio M/L iso-count
Ratio M/L type

Ratio H/L

Ratio H/L variability [%]
Ratio H/L count

Ratio H/L iso-count
Ratio H/L type

Ratio H/M

Ratio H/M variability [%]
Ratio H/M count

Ratio H/M iso-count
Ratio H/M type

Ratio M/L 1

Ratio M/L normalized 1
Ratio M/L variability [3%] 1
Ratio M/L count 1

Ratio M/L iso-count 1
Ratio M/L type 1

Ratio H/L1

Ratio H/L normalized 1
Ratio H/L variability [%] 1
Ratio H/L count 1

Ratio H/L iso-count 1
Ratio H/L type 1

Ratio H/M 1

Ratio H/M normalized 1
Ratio H/M variability [3] 1
Ratio H/M count 1

Ratio H/M iso-count 1
Ratio H/M type 1
Sequence coverage 1 [%]

m

> |Ratio M/L normalized

- Ratio H/L normalized
) Ratio H/M normalized

Numerical

> |PEP

Sequence coverage [%]

—{ Unique + razor sequence coverage [%]
Unique sequence coverage [%)]

Mol. weight [kDa]

Peptides

Razor + unique peptides

3333

Categorical

> |Only identified by site
Reverse
\—{ Potential contaminant

(3333

Text

Protein IDs
Majority protein IDs
|| Protein names
Gene names

v

= [=]e [-]

Multi-numerical

> |id

T Peptide IDs
| Peptide is razor
Mod. peptide IDs
Evidence IDs

MS/MS IDs

= [=]e [-]

Shorten expression column names

Description

(o]

There are five data
types:

1. Expression data
= H/L-ratios, Label-
free quantification
values, Isobaric-
label intensities etc.



Data upload

Cancel

e
| | Generic matrix upload SN G— — - — L 4 -
— — - - . _ - .
File C:\Users\Annette\Desktop\proteinGroupsVBA.txt
Fasta headers “ [Expression
E:;?izee;if proteins > Ratio M/L norma!ized B
. . Ratio H/L normalized

Razor + unique peptides 1 < | Ratio H/M normalized l]
Unique peptides 1 i]
Sequence length
Sequence lengths i]
Fraction average
Fraction 1
Fraction 2 Numerical
Fraction 3
Identification type 1 > | PEP
Ratio M/L - Sequence coverage [%]
Ratio M/L variability [%] ) Unique + razor sequence coverage [%]
Ratio M/L count Unique sequence coverage [%] i]
Ratio M/L iso-count Mol. weight [kDa] L]
Ratio M/L type Peptides
Ratio H/L B Razor + unique peptides
Ratio H/L variability [%] s =
Ratio H/L count Categorical -
Ratio H/L iso-count > |Only identified by site L]
Ratio H/L type [~ | Reverse
Ratio H/M L= | Potential contaminant L]
Ratio H/M variability [%] | q |
Ratio H/M count
Ratio H/M iso-count L]
Ratio H/M type
Ratio M/L 1
Ratio M/L normalized 1 Text
Rat!o M/L variability [%] 1 > [Protein IDs B
Ratio M/L count 1 | Majority protein IDs
Ratio M/L iso-count 1 .= | protein names L]
Ratio M/L type 1 Gene names i]
Ratio H/L 1 -
Ratio H/L normalized 1 L]
Ratio H/L variability [%] 1
Ratio H/L count 1
Ratio H/L iso-count 1 Multi-numerical
Ratio H/L type 1 -
Ratio H/Mt)ip > |d I]
Ratio H/M normalized 1 < Pept!de FDS l]
Ratio H/M variability [%] 1 | Peptide is razor
Ratio H/M count 1 M‘?d‘ peptide IDs i]
Ratio H/M iso-count 1 Evidence IDs i]
Ratio H/M type 1 MS/MS IDs
Sequence coverage 1 [%] -

Shorten expression column names

Description

(o]

There are five data
types:

2. Numerical data =
Every column that
contains single
number values, like:
Peptides, Mol.
weight, Sequence
coverage (%)



P
AT . -
. Generic matrix upload

- - —

— - v

Data upload

-

File

Cancel

C:\Users\Annette\Desktop\proteinGroupsVBA.txt

Fasta headers

Number of proteins
Peptides 1

Razor + unique peptides 1
Unique peptides 1
Sequence length
Sequence lengths
Fraction average
Fraction 1

Fraction 2

Fraction 3

Identification type 1
Ratio M/L

Ratio M/L variability [%;
Ratio M/L count

Ratio M/L iso-count
Ratio M/L type

Ratio H/L

Ratio H/L variability [%]
Ratio H/L count

Ratio H/L iso-count
Ratio H/L type

Ratio H/M

Ratio H/M variability [%
Ratio H/M count

Ratio H/M iso-count
Ratio H/M type

Ratio M/L 1

Ratio M/L normalized 1
Ratio M/L variability [3%] 1
Ratio M/L count 1

Ratio M/L iso-count 1
Ratio M/L type 1
RatioH/L1

Ratio H/L normalized 1
Ratio H/L variability [%] 1
Ratio H/L count 1

Ratio H/L iso-count 1
Ratio H/L type 1

Ratio H/M 1

Ratio H/M normalized 1
Ratio H/M variability [3] 1
Ratio H/M count 1

Ratio H/M iso-count 1
Ratio H/M type 1
Sequence coverage 1 [%]

“ [Expression

Select

>

<

Ratio M/L normalized
Ratio H/L normalized
Ratio H/M normalized

erical

PEP

Sequence coverage [%]

Unique + razor sequence coverage [%]
Unique sequence coverage [%)]

Mol. weight [kDa]

Peptides

Razor + unique peptides

] EEEE U E

a3

ategorical

Only identified by site
Reverse
Potential contaminant

Text

v

Protein IDs
Majority protein IDs
Protein names
Gene names

Multi-numerical

>

<

id

Peptide IDs
Peptide is razor
Mod. peptide IDs
Evidence IDs
MS/MS IDs

EEEE EEEE t;tt -

Shorten expression column names

Description

D
2

There are five data
types:

3. Categorical data
= This is a yes or no
data. Every protein
group that belongs to
a certain category is
marked with a plus
(+). MaxQuant
automatically assigns
some of the identified
protein groups to
three categories:
1. Only identified by
site
2. Potential
contaminant
3. Reverse



Data upload

Cancel

g ~ Y
| | Generic matrix upload GIDEhED- G— — - — L R == - E@Q
— — - - . _ - - . i
File C:\Users\Annette\Desktop\proteinGroupsVBA.txt
Fasta headers “ [Expression
Num.ber of proteins > |Ratio M/L normalized B
Peptides 1 . . Ratio H/L normalized
Razor + unique peptides 1 < | Ratio H/M normalized L]
Unique peptides 1 i]
Sequence length
Sequence lengths L]
Fraction average
Fraction 1
Fraction 2 Numerical
Fraction 3
Identification type 1 | > | PEP bl I]
Ratio M/L - Sequence coverage [%] L]
Ratio M/L variability [3%] —{ Unique + razor sequence coverage [%] |
Ratio M/L count Unique sequence coverage [%)] = i]
Ratio M/L iso-count Mol. weight [kDa] L]
Ratio M/L type Peptides L
Ratio H/L B Razor + unique peptides .
Ratio H/L variability [%] Llolous cootid
Ratio H/L count Categorical
Ratio H/L iso-count > |Only identified by site I]
Ratio H/L type [~ | Reverse
Ratio H/M L= | Potential contaminant u
Ratio H/M variability [%] d
Ratio H/M count
Ratio H/M iso-count
Ratio H/M type l
Ratio M/L 1
Ratio M/L normalized 1 Text y 4
Ratio M/L variability [%] 1 > [Protein IDs B
Ratio M/L count 1 —{ Majority protein IDs
Ratio M/L iso-count 1 .= | protein names u
Ratio M/L type 1 Gene names %
Ratio H/L 1 -
Ratio H/L normalized 1 o
Ratio H/L variability [%] 1
Ratio H/L count 1
Ratio H/L iso-count 1 Multi-numerical
Ratio H/L type 1 5
Ratio H/M 1 > |d B
Ratio H/M normalized 1 < Pept!de FDS L]
Ratio H/M variability [%] 1 | Peptide is razor
Ratio H/M count 1 M‘?d‘ peptide IDs i]
Ratio H/M iso-count 1 Evidence IDs L]
Ratio H/M type 1 MS/MS IDs
Sequence coverage 1 [%] -

Shorten expression column names

Description

(o]

There are five data
types:

4. Text data =
Everything that is not
a number e.g. Protein
IDs (Accession),
Protein names, Gene
names etc.



P
AT . -
. Generic matrix upload

Data upload

- - — »
P— - - v

File

Cancel

C:\Users\Annette\Desktop\proteinGroupsVBA.txt

Fasta headers

Number of proteins
Peptides 1

Razor + unique peptides 1
Unique peptides 1
Sequence length
Sequence lengths
Fraction average
Fraction 1

Fraction 2

Fraction 3

Identification type 1
Ratio M/L

Ratio M/L variability [%;
Ratio M/L count

Ratio M/L iso-count
Ratio M/L type

Ratio H/L

Ratio H/L variability [%]
Ratio H/L count

Ratio H/L iso-count
Ratio H/L type

Ratio H/M

Ratio H/M variability [%
Ratio H/M count

Ratio H/M iso-count
Ratio H/M type

Ratio M/L 1

Ratio M/L normalized 1
Ratio M/L variability [3%] 1
Ratio M/L count 1

Ratio M/L iso-count 1
Ratio M/L type 1

Ratio H/L1

Ratio H/L normalized 1
Ratio H/L variability [%] 1
Ratio H/L count 1

Ratio H/L iso-count 1
Ratio H/L type 1

Ratio H/M 1

Ratio H/M normalized 1
Ratio H/M variability [3] 1
Ratio H/M count 1

Ratio H/M iso-count 1
Ratio H/M type 1
Sequence coverage 1 [%]

“ [Expression

>

<

Ratio M/L normalized
Ratio H/L normalized
Ratio H/M normalized

erical

PEP

Sequence coverage [%]

Unique + razor sequence coverage [%
Unique sequence coverage [%)]

Mol. weight [kDa]

Peptides

Razor + unique peptides

Categorical

>

<

Only identified by site
Reverse
Potential contaminant

Text

v

Majority protein IDs

Protein IDs

Protein names
Gene names

Multi-numerical

>

<

id

Peptide IDs
Peptide is razor
Mod. peptide IDs
Evidence IDs
MS/MS IDs

Shorten expression column names

Description

D
(o]
=

There are five data
types:

5. Multi-numerical
data = Every column
that contains more
than one single
number. Usually these
numbers are
separated by a
semicolon. Examples
are the different ID-
Columns with link to
other files generated
by MaxQuant (MS/
MS-lists etc.)



Data upload

-
|4 Generic matrix upload

- — —— | — [ e - R -

— - e .

— o e . W |

File

Cancel

C:\Users\Annette\Desktop\proteinGroupsVBA.txt

Fasta headers

Number of proteins
Peptides 1

Razor + unique peptides 1
Unique peptides 1
Sequence length
Sequence lengths
Fraction average
Fraction 1

Fraction 2

Fraction 3

Identification type 1
Ratio M/L

Ratio M/L variability [%]
Ratio M/L count

Ratio M/L iso-count
Ratio M/L type

Ratio H/L

Ratio H/L variability [%]
Ratio H/L count

Ratio H/L iso-count
Ratio H/L type

Ratio H/M

Ratio H/M variability [%]
Ratio H/M count

Ratio H/M iso-count
Ratio H/M type

Ratio M/L 1

Ratio M/L normalized 1
Ratio M/L variability [3%] 1
Ratio M/L count 1

Ratio M/L iso-count 1
Ratio M/L type 1

Ratio H/L 1

Ratio H/L normalized 1
Ratio H/L variability [%] 1
Ratio H/L count 1

Ratio H/L iso-count 1
Ratio H/L type 1

Ratio H/M 1

Ratio H/M normalized 1
Ratio H/M variability [%] 1
Ratio H/M count 1

Ratio H/M iso-count 1
Ratio H/M type 1
Sequence coverage 1 [%]

>

Expression

> |Ratio M/L normalized

’T‘ Ratio H/L normalized
\—{ Ratio H/M normalized

Numerical

> |PEP

Sequence coverage [%]

—{ Unique + razor sequence coverage [%]
Unique sequence coverage [%)]

Mol. weight [kDa]

Peptides

Razor + unique peptides

»

Categorical

> | Only identified by site
Reverse
\—{ Potential contaminant

Shorten expression column names

Description

Text
> |Protein IDs t
| Majority protein IDs
< .
|| Protein names
Gene names
Multi-numerical
> |id t
I~ |Peptide IDs
< . u
| Peptide is razor
Mod. peptide IDs d
Evidence IDs b
MS/MS IDs
@A ok

After data selection
click OK!



First steps

Data is imported into Perseus in a so-called matrix.

34! @ rsession.
Matrix

’ B P, Visvalization~ ¥ Egg il | Basic v [
M Z 7 X Pn Clustering/PCA~ % 4 @ D3
1D P A Misc.- AEQ

t % Basic~ Filter rows ~ Annot. columns ~ Imputation ~
- Rearrange ~ Filter columns *  Annot. rows ~ odig
Normalization +  Quality Te

Proteomic ruler ~ . a5

matrix1 RS ¥ X 3 4 matrixl
Data JE 35??2730@?"1&532;53
A B ® Only  Reverse Potential Q-value Score | Intensity | Intensity | Intensity Peptides Peptides Generic malix U, Origin: DASILAC Workshop 2015\combined\txt\t
identifi... contam... L H A B | ° File: proteinGroups.txt
by site I Quality: (small values are good.)
Type Expres.. Expres.. Expression Catego... Catego.. Catego.. Numeric Numeric Numeric Numeric Numeric Numeric Numeric Rows (1628)
1 NaN  |NaN | 080343 0 40745 | 188920..| 9885200 9006800 |0 0 Expression columns (3)
Categorical columns (3)
2 NaN  |NaN | 064703 0.0034.. | 14653 | 183450.. 124320.. 5912800 |0 1 String columns (4)
3 NaN | 050649 | 081553 0 66682 | 931260..| 667470.. 263780.. 1 5 Numerical columns (17)
4 NaN NaN | 11326 0 14438 | 968950.. 496020.. 472930.. 0 1 Multi-numerical columns (£)
. Categorical rows (0)
5 NaN  |NaN | NaN 0.0014.. 19054 | 960480 832250 | 128230 0 1 Matrix-tree Numerical rows (0)
6 NaN  NaN  |NaN 0.0078.. | 11743 | 1918800 | 1124800 | 793970 1 0
7 NaN NaN NaN 0 56441 | 1161600 | 1156300 | 53268 |0 0 WindOW (IiStS a" Matrix_lnfo
3 NaN  |NaN | NaN 0.0095.. | 0.99659 | 254400 254400 |0 0 0 . . .
9 NaN  |NaN  |NaN Datatable 00077.. 11381 |128280 | 128280 |0 0 0 matrices W|nd0W (Conta|ns
10 NaN | 033634 05571 0 49443 |374210..| 305720... 6849100 |0 2 . . . .
11 NaN  |NaN | 0.14989 Window 0 26.421 | 296510...| 251130... 4537400 |0 2 Contalned Ina |nf0rmat|0n
12 NaN  NaN  |NaN 0 21108 | 8887900 | 5066000 3821900 |0 1 .
13 NaN  |NaN | 075698 0 31953 | 135380..| 8140000 5397600 |0 0 Perseus prOJECt) about the
14 060601 |1.0407 | 07331 0 57426 | 663490.. 420780.. 242710..|7 4
15 NaN  |NaN  |NaN 0 45381 | 3446500 | 1936500 | 1510000 | 0 0 Currently selected
16 00810.. 33769 |1283 0 19138 | 464670.. 254420 210260.. 20 25 .
17 NaN  |NaN  |NaN 0.0094.. | 0.94881 | 7212000 2895100 | 4316900 |0 0 matrl)()
18 NaN  |NaN | 059947 0 48189 | 124850.. | 7841100 4643800 |0 0
19 NaN  |NaN  |NaN 0 34842 | 513390..|425040.. 8834400 |0 2
20 10224 | 046729 |0.67218 0 84494 | 446610..|320330.. 126280.. 3 6
21 NaN  |NaN  |NaN 0.0014.. | 17605 | 1550900 | 1295900 | 254970 |0 1
22 NaN | NaN | 0037928 0 54024 | 5748300 5706900 41385 |0 0
23 NaN  |NaN | 088542 0 2965 | 6351000 | 3160500 3190500 |0 0
24 NaN  |NaN | 090245 0 50359 | 193560..| 134310.. 5924700 0 1
25 NaN | 2.0667 |NaN 0 4787 | 266540..|102710.. 163830.. 1 3
26 NaN  |NaN | 061849 0 59197 | 104520.. 6450000 4002100 0 0 ‘ i 8
27 NaN | NaN 14144 0 33244 | 103470..| 4940000 | 5407100 |0 0
28 096779 039904 |NaN 0 30785 | 100530..| 850920.. 154400.. 2 2 |
29 097586 |0.90167 | 0.81699 0 20254 | 213370..|132590.. 807790...| 13 26
30 NaN  NaN | NaN 0 26081 | 5259800 | 3040000 2219800 |0 0
31 084727 |0.60973 | 0.36602 0 20291 | 100360..|713550.. 290030... |4 4
32 NaN  |NaN | 28061 0.0014.. | 16726 | 117460.. 386590...| 787980.. 1 1 d
1?28 items . D d d = o E

| Version 1.5.1.6



First steps

Every time you change something a new matrix is created. This way you can always go

4 @ Isessions

Matrix

Clustering ~ & P, | visualization~ ¥ BEE - )| | Basic -
Modifications +  f(x; Clustering/PCA~ i @ @ T3
Proteomic ruler ~ . Misc. v LhiE ﬂ

PUtation ~

t @ | Basic~ Filter rows ~ Annot. columne
- Rearrange ~ Filter columns ~
Quali

Normalization ~

matrixl 4 matrixl
Data JE Séiiéiéoﬁ"s"ffézse
A B © Only  Reverse Potential Q-value  Score Intensity | Intensity | Intensity Peptides ' Peptides Crigin: DASILAC Workshop 2015\combined\txt\y
identifi... contam... L H A B File: proteinGroups.txt
by site Quality: (small values are good.)
Type Expres.. Expres.. Expression Catego... Catego.. Catego.. Numeric Numeric Numeric Numeric Numeric Numeric Numeric Rows (1628)
1 NaN NaN 0.80343 0 40745 | 188920.. 9885200 9006800 |0 0 Expression columns (3)
Categorical columns (3)
2 NaN NaN | 064703 0.0034.. | 14653 | 183450.. 124320.. 5912800 |0 1 String columns (4)
3 NaN 050649 | 0.81553 0 6.6682 | 931260.. 667470.. 263780.. 1 5 Numerical columns (17)
4 NaN NaN 11326 0 14438 | 968950.. 496020.. 472930.. 0 1 Multi-numerical columns (£)
. Categorical rows (0)
5 NaN NaN NaN 0.0014.. | 19054 960480 |832250 | 128230 |0 1 Matrix-tree Numerical rows (0)
6 NaN NaN | NaN 0.0078.. | 11743 | 1918800 1124800 793970 |1 0
7 NaN NaN NaN 0 56441 | 1161600 | 1156300 | 53268 |0 0 Window (IiStS a" Matrix-lnfo
3 NaN NaN | NaN 0.0095.. | 0.99659 | 254400 254400 |0 0 0 . . .
9 NaN  |NaN | NaN Datatable 0.0077.. |11381 | 128280 | 128280 |0 0 0 matrices Window (Contalns
10 NaN 033634 | 05571 0 49443 | 374210..|305720... | 6849100 | 0 2 . . . .
1 NaN NaN 0.14989 Window 0 26421 |296510.. 251130.. 4537400 |0 2 Contalned Ina |nf0rmat|on
12 NaN NaN | NaN 0 21108 | 8887900 | 5066000 3821900 0O 1 .
13 NaN NaN 0.75698 0 31953 | 135380.. 8140000 | 5397600 |0 0 Perseus prOjeCt) about the
14 060601 |1.0407 | 07331 0 57426 | 663490.. 420780.. 242710..|7 4
15 NaN  |NaN | NaN 0 45381 | 3446500 | 1936500 | 1510000 | 0 0 Currently selected
16 0.0810.. |33769 | 1283 0 19138 | 464670.. | 254420..| 210260.. |20 25 .
17 NaN NaN NaN 0.0094... |0.94881 | 7212000 | 2895100 | 4316900 |0 0 matrlX)
18 NaN NaN | 059947 0 48189 | 124850.. 7841100 | 4643800 0 0
19 NaN NaN NaN 0 34842 |513390.. 425040..| 8834400 0 2
20 10224 | 046729 067218 0 84494 | 446610.. 320330.. 126280.. 3 6
21 NaN NaN NaN 0.0014.. | 17605 | 1550900 | 1295900 254970 |0 1
2 NaN NaN | 0037928 0 54024 | 5748300 5706900 41385 |0 0
23 NaN NaN 088542 0 2965 | 6351000 3160500 3190500 0 0
24 NaN NaN | 090245 0 50359 | 193560.. 134310.. 5924700 0 1
25 NaN 20667 | NaN 0 4787 | 266540.. 102710..| 163830... |1 3
26 NaN NaN | 061849 0 59197 | 104520.. 6450000 4002100 0 0 ] m 1 5
27 NaN NaN 14144 0 33244 | 103470.. 4940000 5407100 0 0
28 096779 | 039904 | NaN 0 30785 | 100530..|850920... | 154400... 2 2
29 097586 |0.90167 | 0.81699 0 20254 | 213370..| 132590...|807790... | 13 26
30 NaN NaN | NaN 0 26081 | 5259800 | 3040000 2219800 |0 0
31 0.84727 | 060973 |0.36602 0 20291 | 100360.. 713550..|290030.. |4 4
32 NaN NaN | 258061 0.0014.. | 16726 | 117460.. 386590.. 787980.. 1 1
1628 items B [m] o - C
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Data type (as
defined during
upload)

Each row contains
one identified
protein group

—

Data

é Type

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
R4

1628 items 1 selected

First steps

The Datatable Window

Each column contains one type of data like SILAC
ratios, sequence coverage, peptide numbers,...

A

A

Expres...

NaN
1.8203
NaN
0.90953
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
0.59303
0.85755
NaN
0.75695
1.0146
0.88658
1.0051
NaN
NaN
1.0455
NaN
NaN
1.0577
NaN
NaN
133
NaN
NaN

Expres...

NaN
24858
NaN
0.64613
0.43303
NaN
NaN
NaN
NaN
NaN
NaN
031979
053144
NaN
0.32887
1114
NaN
3.3265
0.6911
1.0667
0.42981
NaN
0.72979
8.4935
NaN
NaN
0.44189
0.45482
NaN
0.5061
NaN
NaN

by site
Expression
0.30486
0.50199
NaN
1.0638
0.86671
NaN
NaN
NaN
NaN
1.1788
2.0128
1.2166
NaN
2.0486
0.50644
NaN
1.0721
0.83447
0.52887
0.67661
0.54816
0.68491
NaN
1.2727
NaN
NaN
0.79827
NaN
NaN
0.80206
1.297
NaN

Only
identifi...

Catego...

Reverse Potential Q-value
contam...

Catego...

Catego...

Numeric

2o o oo o o0 o o oo o oo oo o oo o0 o0 oo oo oo ool oo o

.0094...

.0054...

.0014...

Score

Numeric

8.1199
42.051
6.2465
194.74
14.748
3.2351
2.4933
0.98022
15.506
7.0117
2.6325
5.7233
4.1807
3.2423
22391
3.6129
4.066
82.637
14.384
47.706
52.193
723
1.3152
62.976
42367
12.424
96.342
4.3987
41784
9.0007
1.8653
Qa7a?

Intensity

Numeric

2024900
639440...
394760

262310...
787510...
372240..
855680

4456000
445940...
353700...
7071000
247230..
353450...
194280...
686870...
195420...
230570...
104120...
137620...
138550...
281620...
7553200
1935500
482640...
2524200
9841100
139260...
5159100
131890...
146260...
8683400
RR22RNN

ILntenS|ty Iﬁtensﬂy Keptldes geptldes (F;eptldes 5|2izrﬂe+
peptides
Numeric ' Numeric  Numeric  Numeric Numeric = Numeric
1443800 581170 0 0 4 0
322480...| 316960... 5 4 ) 5
146850 247910 0 0 1 0
154310... 108010... 16 16 25 16
452480...|335030... | 1 1 2 1
312520...| 5972300 0 1 0 0
704330 |151350 |0 1 0 0
4279700 | 176340 0 0 1 0
254500... | 191440... 7 5 6 1
170680... 183020... 0 0 2 0
2341600 | 4729400 0 0 2 0
168960... 7826800 0 2 2 0
299600... | 5385100 0 2 0 0
5746100 | 136820... 0 0 2 0
550940... | 135930... 2 3 3 2
108570... 868580... 1 1 1 1
120950...| 109620... | 1 0 2 1
521480...| 519760... 5 8 5 5
904860... | 471340... 2 3 4 2
863300... | 522210... 2 3 3 2
208570... | 730410... 2 5 3 2
4582300 | 2970900 0 0 1 0
1330700 | 604750 0 1 0 0
216930... | 265710... 3 4 9 2
969840 | 1554300 0 0 1 0
4284900 | 5556200 |1 0 1 1
108540...|307130... 6 10 6 6
3960300 | 1198800 0 3 0 0
8631300 | 4557500 0 0 1 0
110930... | 353340... 2 4 2 2
6083500 | 2599900 0 1 1 0
4R7ANNN | 1R4R70N | 0 n 1 n

Razor +
unique
peptides
Numeric
0

4

Razor +
unique
peptides
Numeric

U"ictllée
eptides
R P!

Numeric

Unique
geptldes

Numeric

=)

Unique
%eptldes

Numeric

3
5

Alaln 2o o a2 o olaww e o awnonNNoO o oN




Protein group???

 MaxQuant does not give you single protein

identifications, but so-called protein groups.

* A group contains all the proteins and protein
isoforms (present in the searched database), which
can be explained by a given set of identified

peptides.



First steps

Before processing the data further, first save the Perseus project.

Save WP, | Visualization~ ¥ BEE s Il | Basic - ]
¥ X Pn Clustering/PCA~ % ¢ @ T3
h DPiA  Mic~ A
Save as
Analysis Multi-proc. Export
Save as PDF drE e x$eh 4 matrixl
Creator: Annette
JE = 02/16/2015 10:23:44
Open Unique  Unique  Mol. Peptides Razor+ Unique Prot o T Origin: C:\Users\Annette\Desktop\proteinGroupsVBA.txt
+razor  sequen.. weight unique peptides IDs File: proteinGroupsVBA.txt
sequen... covera.. [kDa] peptides Quality: (small values are good.)
New Numeric Numeric Numeric Numeric Numeric Numeric Text .ma Rows (553)
1 NaN NaN NaN NaN NaN NaN T ! Expression columns (3)
I Categorical columns (3)
2 New window 47 47 |10236 |4 4 4 | A0F ! String colamns (4)
2l 48 48 36.547 1 1 1 A2R " Numerical columns (8)
4 @ Annotation download 07 07 |382.3 1 1 1 ‘MU I (h:/lulti»m{merical columns (6)
ategorical rows (0)
5 06 06 26694 |1 1 1 ASY Numerical rows (0)
6 & e 109  [109 38604 3 3 3 |Po7
7 o 19 19 10375 |1 1 1 P11
8 [g Exit 43 43 34466 |1 1 1 [ aen
9 19 19 46962 |1 1 1 ABN
10 AN NaN T Na TrEvo T 78 78 (24409 |2 2 2 |cor
1 011321 | 036557 |1.125 + 256E-.. 326 273 16.7 51561 |13 9 5 P02
12 2259 020286 | 0.40328 + 187E-.. |27 18.1 18 [60.044 13 8 1 \Poz
13 NaN NaN NaN + 131E-.. 111 1.1 111 22975 |2 2 2 conr
14 NaN NaN NaN + 0.0006... |8.6 26 86 [15.231 1 1 1 ]cor
15 NaN NaN NaN + 97E-60 2656 10.8 10.8 51267 |11 3 3 P08
16 0.0636... | 0.0748.. 15.765 + 5.01E-.. 531 531 467 |58.326 28 28 22 ‘P13
17 0.16413 [0.75705 |12.778 + 135E-.. (203 93 59 62378 |11 5 3 P13
18 011225 | 0.20776  1.154 + 347E-.. ]54.3 531 531 [62.064 23 22 22 ‘P35
19 0.0903.. 012433 | 14228 + 112E-. 418 387 302 65432 |20 18 13 P35
20 NaN  |NaN | NaN o 0.0233.. |17 17 17 |45456 |1 1 1 |cor
21 NaN NaN NaN + 05 05 24807 |1 1 1 QsC
22 NaN  NaN | NaN . 17 17 |e1901 |2 1 1 |a7z
23 NaN NaN NaN 0.0018.. |23 23 23 49129 |1 1 1 000
24 11107 24128 25822 138E-.. |21.1 211 211 [31,62 5 5 5 \ooo
25 NaN NaN NaN 0.0001... |43 43 43 23705 |1 1 1 000
26 074499 | 091574 11054 146E-.. | 16.4 16.4 16.4 |21.671 3 3 3 lono
27 NaN NaN NaN 0.0249.. |14 14 14 68761 |1 1 1 000
28 087934 1.0377 | 0.91532 373E-. |37 37 37 |9.3697 3 3 3 looo 1
29 NaN NaN NaN 002872 |42 42 42 34577 |1 1 1 000
30 12075 0978 | 1.0558 6.28E-... ]11,6 116 116 [73,243 6 6 6 ]000
31 13502 10293 |0.82036 303E-. 66 66 66 13377 |6 6 6 014
32 NaN  |NaN | NaN 0.0001... |59 59 59 38964 |2 2 2 [o1a
553 items @ 4 d - C
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First steps

Perseus projects are saved as sps-files

(-v O 4
_ T K = e =202 e 3
Organize ¥ New folder == 0
4 Y Favorites *  Name : Size Item type
‘ Bl Desktop | - Libraries

8 Downloads _ | B Robert
‘1‘.:"" Recent Places - 1% Computer
£ Dropbox €l Network
5® ms (Ms-nas-laufwerk) (W) L . Alte Firefox-Daten File folder
' MS-Ergebnisse (MS-NAS-LAUFWERK) | DBond Viewer v3.01 File folder
L Protokolle (MS-NAS-LAUFWERK) . dbond_v3.02 File folder
® iCloud Drive | DeNovoGUI-1.2.3-windows File folder
# | iCloud Photos . ProteoWizard 3.0.5759 64-bit File folder

4 Libraries [2la Data Robert (D) - Shortcut (2) 1KB Shortcut
> @ Documents Data Robert (D) - Shortcut 1KB Shortcut
> @ Music - < m ] »

File name: Sessionl.sps -

Save as type: [Stored perseus session (*.sps) vJ

|
) xqep_V2.1.1.VM File folder |
|
|
|
|

~ Hide Folders [ Save ] [ Cancel ]

T —— —— — — — — — e _a— Y Y



First steps

One now starts with the removal of usually irrelevant protein group
identifications i.e. “Only identified by site”, “Reverse” and “Potential
contaminants” = Click Filter rows - Filter rows based on categorical

columns
! () 2essio
ﬁ! Matrix
t W% Basic~ ' Filter rows ~ | Annot. columns » Imputation Clustering ~ & P; | Visua
E -J Rearrange~ 7 Filter rows based on categorical column (B P. Z 7 X Prn Clust
¥z Normalization ~ Misc.

Filter rows based o1 Filter rows based on categorical column

Load
Filter rows based ol Those rows are kept or removed that have the

matrix1 l r " specified value in the selected categorical
Data . Filter rows based o1 column.
| A B Filter rows based on random sampling A >Iue Score Intensity

by site




First steps

Removal of usually irrelevant protein group identifications

Description - Output

e SYSTeITSS L — e
;"‘ Filter rows based on categorical column . ’ - . ‘ - 4 EE‘Q
-
Column | Only identified by site )
Values | = > |+ t
] o e
< =
1
b
Mode [Remove matching rows v ]
Filter mode [Reduce matrix M ]
@ ok

Which
column
should be
searched for?

What value
should be

looked for?

What should
happen to
columns
matching the
criteria?



First steps

Perseus now created a matrix2 (in a new tab), in which all entries marked with a + in
ified by site”-category have been removed

) () 3o —rerseus S| & i
e Matrix a m
Basic v Filter rows ~ Anng Omns » Imputation Clustering ~ & P, | Visualization~ 4+ B Il | Basic v ]
Rearrange ~ Filter columns = ot. rows > Modifications ~ <} |-" ™0 Z 7 X Pr. Clustering/PCA~ % % 4 @ BB
Normalization *  Quali Tests ~ Proteomic ruler - B 4% 1D 2D P1 A Misc. ~ b
matrix] Matrix2 e EE xSt 4 matrix2
Data — Creator: Annette
x5 3 02/18/2015 18:02:58
A B c Only Reverse  Potential Q-value Score | Intensity Intensity Intensity Peptides Peptides Peptides Razo Razor+ Ra | A O e Origin: DASILAC Workshop 2015\combined\txt\proteinGroups.bxt
{ff?.tq'é' contam... L H A B o] lblgi[ﬁ%ees ni i%ees ;.)lg | File: ProtemGroups.m
Quality: (small values are good.)
Type Expres.. Expres.. Expres.. Catego.. Catego.. Catego.. Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numgc Nu Rows (1607)
1 NaN NaN 0.80343 0 4.0745 | 188920... 9885200 | 9006300 |0 0 3 0 Expression columns (3)
2 NaN  [NaN | 064703 0.0034.. | 14653 | 183450... 124320... 5912800 |0 2 0 1 2 g:::g";ﬁz::l”tgns @
3 NaN 0.50649 | 0.81553 0 6.6682 931260... | 667470... 263780.. 1 5 3 1 5 3 EM Numerical columns (17)
4 NaN  |NaN 11326 0 14438 | 968950.. 496020.. 472930.. 0 1 7 0 1 7 Multi-numerical columns (8)
Categorical rows (0)
5 NaN  |NaN  |NaN 00014.. |19054 960480 | 832250 | 128230 |0 1 0 0 1 0 Numerical rows (0)
6 NaN NaN NaN 0.0078... | 1.1743 1918800 ' 1124800 793970 1 0 0 1 0 0
7 NaN NaN NaN 0 5.6441 1161600 | 1156300 | 5326.8 0 0 2 0 0 2
8 NaN NaN NaN 0.0095.. | 0.99659 254400 254400 0 0 0 3 0 0 1
9 NaN NaN NaN 0.0077... | 1.1381 128280 128280 0 0 0 2 0 0 1
10 NaN 0.33634 | 0.5571 0 49443 | 374210..305720... 6849100 0 2 2 0 2 2
1" NaN NaN 0.14989 0 26.421 296510...| 251130... | 4537400 | 0 2 4 0 0 2
12 NaN NaN NaN 0 21.108 | 8887900 | 5066000 3821900 0 1 2 0 0 1
13 NaN NaN 0.75698 0 3.1953 135380... | 8140000 5397600 0 0 1 0 0 1
14 0.60601 | 1.0407 0.7331 0 57.426 | 663490.. 420780.. 242710.. 7 4 10 7 4 10
15 NaN NaN NaN 0 45381 3446500 | 1936500 | 1510000 | O 0 1 0 0 1
16 0.0810... ' 3.3769 1.283 0 19138 | 464670.. 254420.. 210260.. 20 25 18 20 25 18
17 NaN NaN NaN 0.0094... | 0.94881 7212000 2895100 4316900 0 0 1 0 0 1
18 NaN NaN 0.59947 0 4.8189 124850... 7841100 4643800 0 0 1 0 0 1
19 NaN NaN NaN 0 3.4842 513390... | 425040... 8834400 0 2 0 0 2 0
20 1.0224 0.46729 067218 0 84.494 | 446610.. 320330..| 126280.. 3 6 10 3l 6 10
21 NaN NaN NaN 0.0014... | 1.7605 1550900 | 1295900 | 254970 |0 1 0 0 1 0
22 NaN NaN 0.0379... 0 54.024 | 5748300 5706900 41385 0 0 4 0 0 4
23 NaN NaN 0.88542 0 2.965 6351000 | 3160500 3190500 0 0 1 0 0 1
24 NaN NaN 0.90245 0 5.0359 193560... 134310.. 5924700 0 1 1 0 1 1
25 NaN 2.0667 NaN 0 4787 266540... | 102710... | 163830... |1 3 2 0 2 1
26 NaN NaN 0.61849 0 5.9197 104520... 6450000 4002100 O 0 1 0 0 1
27 NaN NaN 1.4144 0 3.3244 103470...| 4940000 | 5407100 | O 0 2 0 0 2
28 0.96779 | 0.39904 NaN 0 3.0785 | 100530... 850920... 154400.. 2 2 0 2 2 0 |
29 0.97586 | 0.90167 | 0.81699 0 20254 |213370..|132590...|807790... | 13 26 28 13 26 28
30 NaN NaN NaN 0 26081 | 5259800 3040000 2219800 O 0 1 0 0 1
31 0.84727 1 0.60973 | 0.36602 0 20.291 100360... | 713550... | 290030... 4 4 3 4 4 3
32 NaN NaN 2.8061 0.0014.. | 1.6726 | 117460...| 386590... | 787980... | 1 1 2 1 1 2
1-607iterns —D y — r | 7[
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First steps

Now repeat the filtering for the other two categories!

Matrix

t & | Basic~ Filter rows Annot. columns ¥ Imputation Clustering ~ & P, | Visualization~  4¥ HE il | Basic + [
‘;J Rearrange ~ Filter columns *  Annot. rows ~ Modifications + (<} | ™8 Z 7 X Pr Clustering/PCA~ D o @ [ E5H
Normalization ~  Quality ~ Tests ~ Proteomic ruler B 4% 1D 2D P1 A Misc. ~ b
Load Processing Multi-proc. | Export
matrix] Matrix2 E Edhx$ e 4 matrix2
Data - Creator: Annette
D= = 02/18/2015 18:02:58
A B c Only  Reverse Potential Q-value  Score Intensity  Intensity  Intensity Peptides Peptides Peptides Razor+ Razor+ Ra | Generic matrix u... Origin: DASILAC Workshop 2015\combined\txt\proteinGroups.txt
identifi... . L H A B C unigue  unigue un_ | File: proteinGroups.txt
by site peptides | peplides | pe Quality: (small values are good.)
Type Expres.. Expres.. Expres.. Catego.. Catego.. Catego.. Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Nu Rows (1607)
1 NaN  |NaN  |0.80343 0 40745 | 188920...| 9885200 | 9006800 |0 0 3 0 0 3 Expression columns (3)
‘ Categorical columns (3)
2 NaN  |NaN 064703 0.0034.. | 14653 | 183450... 124320... 5912800 |0 1 B k) 1 2 Sting columns (4
3 NaN  |0.50649 |0.81553 0 66682 | 931260.. | 667470...|263780... 1 5 3 1 5 3 Numerical columns (17)
4 NaN  |NaN 11326 0 14438 | 968950.. 496020..|472930.. 0 1 [7 o 1 7 Multi-numerical columns (8)
Categorical rows (0)
5 NaN  |NaN  |NaN 00014.. |19054 960480 | 832250 | 128230 |0 1 [) 0 1 0 Numerical rows (0)
6 NaN  |NaN | NaN 0.0078.. (11743 | 1918800 | 1124800 | 793970 |1 0 o E 0 0
7 NaN  |NaN  |NaN 0 56441 | 1161600 1156300 53268 |0 0 2 0 0 2
8 NaN  [NaN | NaN 0.0095.. |0.99659 |254400 | 254400 |0 0 0 [3 k) 0 1
9 NaN  |NaN  |NaN 00077.. (11381 128280 128280 |0 0 0 2 0 0 1
10 NaN 033634 |0.5571 0 49443 | 374210...|305720... 6849100 | 0 2 |2 0 2 2
11 NaN  |NaN | 0.14989 0 26421 | 296510.. | 251130.. 4537400 |0 2 4 0 0 2
12 NaN  [NaN | NaN 0 21108 | 8887900 | 13821900 |0 1 |2 k) 0 1
13 NaN  |NaN | 075698 0 31953 | 135380..| 8140000 5397600 |0 0 1 0 0 1
14 060601 |1.0407 | 07331 0 57.426 | 663490... 420780... 242710..| 7 4 [0 |7 4 10
15 NaN  |NaN  |NaN 0 45381 | 3446500 | 1936500 | 1510000 |0 0 1 0 0 1
16 00810.. |33769 |1.283 0 19138 | 464670.. 254420..|210260.. |20 25 |18 |20 25 18
17 NaN  |NaN  |NaN 0.0094... |0.94881 | 7212000 | 2895100 | 4316900 | 0 0 1 0 0 1
18 NaN  |NaN | 059947 0 48189 | 124850..| 7841100 | 4643800 0 0 [ [0 0 1
19 NaN  |NaN  |NaN 0 34842 |513390...|425040... 8834400 |0 2 0 0 2 0
20 10224 |046729 067218 0 84494 | 446610... 320330... 126280... 3 6 10 3 6 10
21 NaN  |NaN  |NaN 0.0014.. [17605 | 1550900 | 1295900 | 254970 |0 1 0 0 1 0
22 NaN  |NaN  |0.0379.. 0 54024 5748300 5706900 41385 |0 0 4 o 0 4
23 NaN  |NaN | 0.88542 0 2965 | 6351000 | 3160500 |3190500 |0 0 1 0 0 1
24 NaN  |NaN | 090245 0 50350 | 193560...| 134310... 5924700 0 1 1 o 1 1
25 NaN  |20667 |NaN 0 4787 | 266540 102710...163830... 1 3 2 0 2 1
26 NaN  |NaN | 061849 0 59197 | 104520...| 6450000 | 4002100 |0 0 E 0 0 1
27 NaN  |NaN  |1.4144 0 33244 | 103470... | 4940000 | 5407100 |0 0 2 0 0 2
28 0.96779 039904 |NaN 0 30785 | 100530...|850920... 154400...|2 2 o 2 2 0 1
29 097586 |0.90167 |0.81699 0 20254 |213370... | 132590...|807790... 13 26 28 13 26 28
30 NaN  [NaN | NaN 0 26081 | 13040000 | 2219800 | 0 0 E k) 0
31 084727 |0.60973 |0.36602 0 20291 | 100360... | 713550...|290030... 4 4 3 4 4 3
32 NaN  |NaN | 2.8061 0.0014. |16726 |117460.. 386590.. 787980.. 1 1 [2 [4 1 2 W
1607 items (@] ] [
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First steps

1507 entries remain from initially 1628.

Basic Filter rows ~ Annot. columns ~ Imputation ~ Clustering ~ & P, | Visualization ¥ +'-t ﬂ% Basic ~ H
Rearrange ~ Filter columns »  Annot. rows ~ Modifications ~ (<} |-“ M0 Z 7 X Pi = Clustering/PCA~ % & @ D3
Normalization ~  Quality ~ Tests Proteomic ruler - B8 &% <10 2D P1 A Misc. ~ b E
Load Processing Analysis Multi-proc. | Export
matrix], | matrix2, | matrix3 Matrix4 E EEx ST 4 matrixd
Data Creator: Annette
D] — 02/18/2015 18:02:58
A B ® Only Reverse Potential Q-value 'Score  Intensity Intensity Intensity Peptides Peptides Peptides Razor+ Razor+ Ra Generic matrix u.. Origin: DASILAC Workshop 2015\combined\txt\proteinGroups.txt
identifi... contam... L H A B (o} unigue  unique  un File: proteinGroups.txt
by site peplides  peptides pe — Quality: (small values are good.)
Type Expres.. Expres.. Expres.. Catego.. Catego.. Catego... i i i i ic  Numeric i ic  Numeric Numeric Nu Rows (1507)
1 NaN | NaN 0.80343 0 40745 | 188920.. 9885200 | 9006800 |0 0 3 0 0 3 Expression columns (3)
2 NaN  |NaN  |064703 | 0.0034.. | 14653 | 183450.. | 124320... 5912800 |0 1 2 0 1 2 gf::g";'j:',::s'”(g"se]
3 NaN 050649 | 0.81553 0 66682 | 931260.. 667470..]263780.. 1 5 3 1 5 3 Numerical columns (17)
4 NaN  [NaN 11326 | 0 14438 | 968950... 496020... 472930.. 0 1 7 0 1 7 ?“'ti'"‘f'“e”‘a' columns (8)
“ategorical rows (0)
5 NaN  |NaN NaN 0.0014.. |1.9054 | 960480 |832250 | 128230 |0 1 0 0 1 0 Filter rows based. | Numerical rows (0)
6 NaN  [NaN  |NaN [ 0.0078.. 14743 | 1918800 | 1124800 | 793970 |1 0 0 1 0 0
7 NaN | NaN NaN 0 56441 | 1161600 1156300 53268 |0 0 2 0 0 2
8 NaN  [NaN | NaN | 0.0095.. |0.99659 | 254400 | 254400 |0 0 0 3 0 0 1 i
9 NaN  |NaN NaN 0.0077.. 11381 | 128280 | 128280 |0 0 0 2 0 0 1
10 NaN 033634 | 05571 | 0 49443 |374210.. | 305720... 6849100 |0 2 2 0 2 2
1 NaN  |NaN 0.14989 0 26.421 |296510..| 251130...| 4537400 |0 2 4 0 0 2
12 NaN  [NaN  |NaN [ 0 21108 | 8887900 3821900 | 0 1 2 0 0 1
13 NaN  |NaN 0.75698 0 31953 | 135380.. 8140000 | 5397600 0 0 1 0 0 1
14 060601 |1.0407 | 0.7331 | 0 57.426 | 663490... 420780... 242710..|7 4 10 7 4 10
15 NaN  |NaN NaN 0 45381 | 3446500 1936500 | 1510000 |0 0 1 0 0 1
16 00810.. |33769 | 1283 | 0 19138 | 464670... 254420... 210260.. 20 25 18 20 25 18
17 NaN  |NaN NaN 0.0094.. |0.94881 | 7212000 | 2895100 | 4316900 |0 0 1 0 0 1
18 NaN  [NaN  |059947 [ 0 48189 | 124850..| 7841100 | 4643800 0 0 1 0 0 1
19 NaN  |NaN NaN 0 34842 |513390.. 425040..| 8834400 |0 2 0 0 2 0
20 10224 046729 | 067218 | 0 84494 | 446610... 320330... 126280.. 3 6 10 3 6 10
21 NaN  |NaN NaN 0.0014.. |1.7605 | 1550900 | 1295900 | 254970 |0 1 0 0 1 0
22 NaN  [NaN  |0.0379.. [ 0 54024 |5748300 |5706900 41385 |0 0 4 0 0 4
23 NaN  |NaN 0.88542 0 2965 |6351000 3160500 | 3190500 |0 0 1 0 0 1
2 NaN  [NaN 090245 [ 0 50350 | 193560... | 134310... 5924700 0 1 1 0 1 1
25 NaN | 2.0667 |NaN 0 4787 | 266540.. 102710..] 163830... |1 3 2 0 2 1
26 NaN  [NaN | 051849 | 0 59197 | 104520... 6450000 | 4002100 |0 0 1 0 0 1
27 NaN  |NaN 14144 0 33244 | 103470..| 4940000 | 5407100 |0 0 2 0 0 2
28 0.96779 039904 |NaN [ 0 3.0785 | 100530.. | 850920... | 154400... 2 2 0 2 2 0 1
29 097586 |0.90167 | 0.81699 0 20254 |213370..| 132590... | 807790... | 13 26 28 13 26 28
30 NaN  [NaN | NaN | 0 26081 | 5259800 | 3040000 | 2219800 |0 0 1 0 0 1
31 084727 |0.60973 | 0.36602 0 20291 | 100360.. 713550.. 290030... 4 4 3 4 4 3
32 NaN  |NaN | 28061 [ 00014 |16726 |117460..|386590.. 787980.. 1 1 2 1 1 20
1507 items Ol m a C
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First steps

Since all three categorical columns are empty now, we can remove them to clean up
the table.

— S

Matrix
Basic ~ Filter rows ~ Annot. columns * Img
\ Rearrange ~ | Filter columns *  Annot. rows ~ Mo
Change column type (& Pro

Rename columns @

I Rename columns [reg. ex] @
Combine annotations (§
Duplicate columns @
Reorder/remove columns for) go... (

Remove empty columns 1]

Transpose @ Remove empty columns

Sort by column | Columns containing no values or
only invalid values will be

Fill categorical cc removed.

De-hyphenate ids @
Expand multi-numeric and text columns @ [
Unique values [
Convert multi-numeric column (%3 [
Combine categorical columns [

Process text column f<c]

Search text column 1} [

Nam Nan TINalN



First steps

After removal of empty columns, the data can be processed further...

Matrix
Basic Filter rows ~ Annot. columns » Imputation ~ Clustering ~ &P, | Visualization~ 4 EE % Basic ~ ]
Rearrange ~ Filter columns ~  Annot. rows ~ Modifications » 10 |“ W8 Z 7 X Pr Clustering/PCA~ {9 @ B3
Normalization »  Quality Tests Proteomic ruler ~ B 4F 1D 20 P1 A Misc. - b iE
Load Processing Analysis Export
matrix1 l matr1x2l matrix3 | matrixd MatriX5  matriv6 | matrix? DIDCRHEEVE R 2 4 matrix5
Data Creator: Annette
JaE 02/18/2015 18:02:58
A B © Qwalue Score  Intensity |Intensity Intensity Peptides Peptides Peptides Razor+ Razor+ Razor+ | Unique Unique Ur Generic matrix u... Origin: DASILAC Workshop 2015\combined\txt\proteinGroups.txt
L H A B c gelp %ees gglp iL::lees gglp i%ees Repndes Eepndes ge ] File: proteinGroups.txt
Quality: (small values are good.)
Type Expres.. Expres.. Expres.. Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric Numeric N Rows (1507)
1 NaN  |NaN 080343 |0 40745 | 188920.. 9885200 9006800 |0 0 3 0 0 3 0 0 3 Expression columns (3)
2 NaN  |NaN 064703 |0.0034.. 14653 | 183450.. 124320.. 5912800 0 1 2 o 1 2 [0 [1 2 g;:ﬁg";::::slu(f)ns(m
3 NaN | 050649 081553 |0 66682 |931260.. 667470..|263780.. 1 5 3 1 5 3 1 5 3 Numerical columns (17)
4 NaN  [NaN  [11326 |0 14.438 | 968950... 496020... 472930...| 0 1 7 k) 1 7 k) E 7 Hulinumerical coumns (&)
ategorical rows (0)
5 NaN  |NaN  |NaN  |0.0014. 19054 |960480 |832250 |128230 |0 1 0 0 1 0 0 1 0 Filter rows based... Numerical rows (0)
6 NaN  |NaN  NaN 00078 11743 | 1918800 1124800 793970 |1 0 0 1 0 0 [ o 0
7 NaN  |NaN  |NaN |0 56441 | 1161600 1156300 53268 |0 0 2 0 0 2 0 0 2
8 NaN  |NaN  |NaN  |0.0095.. 0.99659 254400 254400 |0 o 0 3 o 0 1 o lo 1 i
9 NaN  |NaN  |NaN | 00077.. |1.1381 128280 | 128280 |0 0 0 2 0 0 1 0 0 1 Filter rovg based..
10 NaN 033634 05571 |0 49443 | 374210.. 305720.. 6849100 |0 2 2 lo 2 2 k) |2 2
11 NaN  |NaN  |0.14989 |0 26.421 | 296510...| 251130...| 4537400 |0 2 4 0 0 2 0 0 2
12 NaN  NaN  NaN |0 21108 | 8887900 5066000 3821900 |0 1 2 lo 0 1 o o 1 Remove empty c...
13 NaN  |NaN 075698 |0 31953 | 135380.. 8140000 | 5397600 |0 0 1 0 0 1 0 0 1
14 060601 |1.0407 07331 |0 57426 | 663490..|420780... | 2427107 4 0 |7 4 0 |7 4 10
15 NaN  |NaN  |NaN |0 45381 | 3446500 | 1936500 | 1510000 |0 0 1 0 0 1 0 0 1
16 00810.. 33769 1283 |0 19138 | 464670.. 254420..210260.. 20 25 18 |20 25 18 120 |25 18
17 NaN  |NaN  |NaN | 0.0094.. |0.94881 |7212000 2895100 4316900 0 0 1 0 0 1 0 0 1
18 NaN  [NaN | 059947 |0 48189 | 124850.. 7841100 | 4643800 |0 0 1 lo 0 1 k) o 1
19 NaN  |NaN  |NaN |0 34842 |513390.. | 425040.. | 8834400 |0 2 0 0 2 0 0 2 0 Rename columns
20 10224 046729 067218 |0 84.404 | 446610... 320330.. 126280... 3 6 0 3 6 0 |2 E 6
21 NaN  |NaN  |NaN  |0.0014. 17605 |1550900 1295900 254970 |0 1 0 0 1 0 0 1 0
22 NaN  [NaN 00379. |0 54024 |5748300 5706900 41385 |0 0 4 0 0 4 0 o 4
23 NaN  |NaN 088542 |0 2965 | 6351000 3160500 3190500 0 0 1 0 0 1 0 0 1
24 NaN  [NaN 090245 |0 50350 | 193560.. 134310.. 5924700 0 1 1 lo 1 1 o [1 1
25 NaN 20667 |NaN |0 4787 | 266540 102710..| 163830... |1 3 2 [) 2 1 0 2 1
26 NaN  [NaN  |061849 |0 59197 | 104520.. 6450000 4002100 |0 0 1 lo 0 1 k) ) 1
27 NaN  |NaN 14144 |0 33244 | 103470..| 4940000 | 5407100 |0 0 2 0 0 2 0 0 2
28 096779 039904 NaN |0 30785 | 100530... 850920..  154400... |2 2 0 2 2 0 2 [2 0 1
29 097586 |0.90167 | 081699 |0 20254 | 213370..132590..|807790... |13 26 28 13 26 28 13 26 28
30 NaN  [NaN  NaN |0 26081 | 5259800 | 3040000 | 2219800 0 0 1 ) 0 1 ) lo 1
31 084727 |0.60973 |0.36602 |0 20291 | 100360... | 713550.. | 290030... 4 4 3 4 4 3 4 4 3
32 NaN  |NaN 28061 |0.0014. |1.6726 |117460.. 386590.. 787980.. 1 1 2 [4 1 2 [4 B 2@
1507 items O C

| Version 1.5.1.6




More...

* Additional Perseus tutorials at our webpage

— Analysis of SILAC data

— Analysis of label-free quantification data (under
construction)

— Analysis of large-scale phosphoproteomics data
(under construction)

e Official Perseus documentation
— http://141.61.102.17/perseus doku/

e Video tutorials from MaxQuant Summer Schools

— http://www.youtube.com/channel/
UCKYzYTm1lcnmcOCFAMhxDO8w




Analysis of SILAC data

 Example dataset from:

Research

© 2013 by The American Society for Biochemistry and Molecular Biology, Inc.
This paper is available on line at http://www.mcponline.org

SILAC-Based Proteomics of Human Primary
Endothelial Cell Morphogenesis Unveils Tumor
Angiogenic Markers*s

Sara Zanivan§1§§, Federica Maionef|||, Marco Y. Heint, Juan Ramon Hernandez-Fernaud§,
Pawel Ostasiewiczt**, Enrico Giraudof|, and Matthias Mannt 11§§



Analysis of SILAC data

 Example dataset:

A SILAC-HUVECs N
internal standard Non-labeled samples

Matrigel, 12h - Matrigel 1:1000, 24h
Matrigel, 24h LAM 10 mg/ml, 24h
A 4 1 Matrigel, 30h ; FN 10 mg/ml, 24h
Oh : Matrigel GFR, 24h BSA 4%, 24h
v Lysate mix 1:2 v Lysis

(sample : SILAC ECs)

= Spreading

Protein separation nLC MS/MS anglysis

Data analysis 6,678 proteins identified
Trypsin digestion (LTQ-Orbitra

(MaxQuant) 3,723 proteins quantified

=>» Sample proteins are\measured against a heavy labeled reference
sample (internal standard)= Spike-in SILAC

HUVEC = human umbilical vein endothelial cells



Analysis of SILAC data

First download the example data from the PRIDE data
repository (http://www.ebi.ac.uk/pride/archive/)

Research @ Training = About us

&k PRIDE Archive

Home | Submit data | Browse data | Help Publications | About PRIDE Archive 2, Register | # Login | ®™ Feedback

PRIDE > Archive > PXD000359

Project PXD000359 Download Project Fies [€——— | ink to files

Summary

Title Species Tissue

SILAC-based proteomics of human primary endothelial cell morphogenesis unveils tumor angiogenic markers Homo sapiens Not available
(0

Description

Abstract: Proteomics has been successfully used for cell culture on dishes, but more complex cellular systems have proven Instrument Software

to be challenging and so far poorly approached with proteomics. Because of the complexity of the angiogenic program, we
still do not have a complete understanding of the molecular mechanisms involved in this process, and there have been no
in depth quantitative proteomic studies. Plating endothelial cells on matrigel recapitulates aspects of vessel growth, and

here we investigate this mechanism by using a spike-in SILAC quantitative proteomic approach. By comparing proteomic Modification Quantification

LTQ Orbitrap Not available

iodoacetamide Not available
e
acetylated residue

Read more

Sample Processing Protocol

See details in reference PMID : 23979707

Data Processing Protocol

Experiment Type
See details in reference PMID : Bo )
Contact
Sara Zanivan, Vascular Proteomics




Analysis of SILAC data

Just download the txt.zip file

Services Research | Training = About us

EMBL-EBI

[p n R!S P R | D E ArCh ive EXaingjes e A oo e 2708 SN [EALE

2, Register & Login . ® Feedback

Submit data Browse data Help Publications | About PRIDE Archive

PRIDE > Archive > PXD000359 > Download files

Project : PXD00O TP Dovrioas
roject : 5
Submitted Files
3 Search Files
Name Size HTTP Download Fast Download (Aspera)
I txt.zip z 3.584,125 MB . Download -*. Download
txtCLEC-IP.zip 155,275 MB Download Download
txtECM.zip 196,464 MB Download Download
559 RAW Files
Name Size HTTP Download Fast Download (Aspera)
20080621_0rbi3_SZ_Matrigel_Exp2_24h_InGel_01.RAW 358,409 MB Download Download
20080621_0rbi3_SZ_Matrigel_Exp2_24h_InGel_02.RAW 368,439 MB Download Download
341,823 MB Download Download

20080621 Orbi3 SZ Matrigel Exp2 24h InGel 03.RAW



Analysis of SILAC data

After extracting the zip-file we need the proteinGroups.txt, which
we import into Perseus

ELQCeSSIna LDAINMSIS A L-DLOC LXDO0L
(:': Generic matrix upload s & / B X
File Select
Expression
. / n
- |
— -
.4 Open / :
\_/ Q ' . » Computer » Data Robert (D:) » SILAC Workshop 2015 » Zanivan et al 2013 (Mann paper) »/combined » tt
Organize v New folder
™ s i Name . Date phodified Type Size
Desktop || aifMsms.txt 02431511:23 Text Document 0KB
& Downloads || allPeptides.txt 07.031511:24 Text Document 3,705 KB
2| Recent Places | evidence.txt 2.03.1511:23 Text Document 1,704 KB
23 Dropbox || libraryMatch.txt 02.03.1511:23 Text Document 0KB
5 ms (Ms-nas-laufwerk) (W) || matchedFeatures.txt 02.031511:24 Text Document 0KB
4 MS-Ergebnisse (MS-NAS-LAUFWERK) || modificationSpecificPeptides.txt 02.03.1511:23 Text Document 913 KB
4 Protokolle (MS-NAS-LAUFWERK) || ms3Scans.txt 3.1511:23 Text Document 0KB
® iCloud Drive || msms.ibxt 02.03.1511:23 Text Document 10,642 KB
% iCloud Photos || msmsScans.ixt 02.03.1511:23 Text Document 3,712 KB
= | msScans.txt 02.031511:23 Text Document 950 KB
4 Libraries . mzRange.txt 02.031511:23 Text Document 195 KB
1\ Documents | Oxidation (M)Sites.txt 02.031511:23 Text Document 262 KB
& Music || parameters.txt 02.03.1511:23 Text Document 2KB
k= Pictures || peptides.txt 02.03.1511:23 Text Document 820 KB
E Videos | proteinGroups.txt 02.03.1511:24 Text Document 445 KB
| summary.bxd 02.031511:23 Text Document 2KB
1% Computer




Analysis of SILAC data

After extracting the zip-file we need the proteinGroups.txt, which

we import into Perseus

.
| i Generic matrix upload

File

Cancel

.

A\SILAC Workshop 2015\Zanivan et al 2013 (Mann paper)\Original results Mann\proteinGroups.txt | Select ‘
Razor + unique peptides Matr 30h_1 “ [Expression
Razor + unique peptides Matr 30h_2 - IRatio H/L normalized Oh_1 ¢ ‘
Razor + unique peptides Matr 30h_3 —— Ratio H/L normalized Oh_2 —_—
Razor + unique peptides Matr dil_ < | Ratio H/L normtioed 0n 3 < u |
Razor + unique peptides Matr dil 2 Ratio H/L normalized Matr 30h_1 d ‘
Razor + unique peptides Matr dil_3 Ratio H/L normalized Matr 30h>2 —
Unique peptides BSA_1 Ratio H/L normalized Matr 30h_3 L‘
Unique peptides BSA_2
Unique peptides BSA_3
Unique peptides FN_1 £ Numerical
Unique peptides FN_2 — —
Unique peptides FN_3 > FEP . L‘
Unique peptides GFR_1 Intensity - ‘
Unique peptides GFR_2 Intensity L —
Unique peptides GFR_3 Intensity H i‘
Unique peptides LAM_1 b ‘
Unique peptides LAM_2 [
Unique peptides LAM_3
Unique peptides Matr 12h_1 _
Unique peptides Matr 12h_2 Categorical -
Unique peptides Matr 12h_3 > |Only identified by site t |
Unique peptides Matr 24h_1 —_ |Reverse |
Unique peptides Matr 24h_2 < | Contaminant L‘
Unique peptides Matr 24h_3 d ‘
Unique peptides Matr dil_1 T‘
Unique peptides Matr dil_2 —
Unique peptides Matr dil_3
Sequence coverage [%]
Unique + razor sequence coverage [%] [Text
Unique sequence coverage [%] Tl Protein IDs T‘
Mol. weight [kDa] —[Majority protein IDs |
Sequence length < | Protein names L‘
Sequence lengths Gene names d ‘
Slice average Proteins .
Slice 1 L‘
Slice 2
Slice 3
Slice 4 Multi-numerical
Slice 5 — /I
Slice & ;l ;‘
Slice 7 < | u ‘
Slice 8 |
Slice 9 d ]
Slice 10 b |
Slice 11 *
Slice 12 v
[¥] Shorten expression column names

Description I ﬁ | oK

There is a lot of different

samples in the dataset.
We only select the Oh
(control) and the
Matr30h (growth on
Matrigel for 30h)
samples.



Analysis of SILAC data

Now we make classical SILAC ratios out of the Spike-in SILAC ratios

ratio 0h=heavy (Standard) /light (0/)

&
ratio Matr30h=heavy (Standard) /light (Matr30/)

gt

ratioMatr304/0/ =heavy (standard) /light (04) /heavy
(standard) /light (Matr30h) =light (Matr304) /light
(07)



Analysis of SILAC data

Now we make classical SILAC ratios out of the Spike-in SILAC ratios

Matrix
| Basic ~ ‘ Filter rows ~ Annot. columns » Imputation ~ cl
f(x) Transform @ . FOWS ~ Modifications ~  f(x
. - E Proteomic ruler ~ l
= Combine ewess«on columns (@

1 Column co Combine expression columns

Row correl P'alrs of columns are combined into

single columns. Please make sure that
Summary s the numbers of columns that are

selected in the 'x’ and 'y’ box are equal.  [if

Summary s — e

. Expres.. Expres.. Categ

12004 1 2R1R

. Quantiles <]

( -
x - -
. il Combine expression columns

w -

Operation Xy

X Oh_1 + [ > [Matr30n_2
0h_2 —{ Matr 30h_2

e -
0h_3 I Matr 30h_3
. Matr 30h_1 \ .
Mathematical Matr 30h_2 Definition of x.

. Matr 30h_3
operation that PEP
Intensity L3
ShOUId be Intensity L
{Intensitv H
y performed = oh_1 Oh 1
.. 0h_2 0Oh_2
x divided by y on3 < fon3
Matr 30h_1
Matr 30h_2
Matr 30h_3
PEP
Intensity L3
Intensity L

Intensitv H

i Keep original columns %

- Description - Output R ok

m

e = [

[S
v

Definition of y.

m

e [z [

[ =_— = =




Analysis of SILAC data

Data

(e

g/loart]r1 M:{k Matr Only = Reverse Contam... PEP Intensity  Intensity  Intensity | Protein  Majorit
_1_xiy_0.. 30M%2_xiy_0.. 30h_3_xfy_0h_3 giyegittlg... L H IDs P[gg ein

Type Expression Expression Expression Catego... Catego.. Catego.. Numeric Numeric Numeric Numeric Text Text

1 1.50935 1.16412 1.39022 0 953960... | 699960... 254000...| ADAVT... AOAV‘f
2 0.702995 0.42739 0.700261 0 257690... 177260... 804350.. AOFGR.. AOFGF
3 NaN NaN NaN 3.4808.. |670070.. 596980.. 7308500 AOQJLT.. |AQJLT.
4 1.76249 NaN NaN 8.1766... | 119360.. 977740.. 215880.. AOJNW5 K AO0JNV
5 NaN NaN NaN + 1.7907... | 270370...| 215370... | 550060... | E9PHQ... | E9PHC
6 NaN NaN NaN 9.5202... | 514250.. 435080.. 791680.. AOMZ6.. AOMZE
7 NaN NaN 0.730709 4.8278... | 492420...|386300...| 106120... | AOPJW... | AOPJW
8 NaN NaN NaN 1.8473... 583650.. 380530.. 203110.. Q1565.. Q1565
9 NaN NaN NaN 4.2013... | 8772200 | 8038000 | 734270 |AQT4C.. AOQ0T4C
10 NaN NaN 1.36252 3.3301... | 403140.. 285770.. 117380.. A1A4S.. A1A4S
11 NaN NaN NaN + 0.0001... | 124580...| 999490... 246320.. A1KZ9.. N A1KZ9
12 NaN NaN NaN 2.5025... | 330490.. 296430.. 3406000 A1L020 | A1L02
13 0.659292 0.803885 0.848393 0 327420...| 267380... 600400.. A1LOT.. |A1LOT
14 NaN NaN NaN 2.4735.. | 975370.. 751600.. 223770.. A1L188 |A1L18
15 1.82832 1.58992 1.63713 0 179760... | 153430... | 263300... | A1X28... |A1X28
16 0.532811 NaN 0.792298 1.8734... | 241310...| 204190... 371160... Q86X1.. Q86X1
17 NaN NaN 0.559604 2.1456... | 772010... 592580... | 179420.. A2A2G.. | A2A2C
18 1.20431 NaN 1.3273 0 261260... 224830.. 364340.. A2A2Q.. A2A2C
19 NaN NaN NaN 3.9044... | 309930...| 244260... | 656670... P4269.. | P4269
20 NaN NaN NaN 1.6859... | 294430.. 201560.. 928690.. Q1467.. Q1467
21 NaN NaN NaN 1.5469... 0 0 0 A2A3N... | A2A3N
22 1.08225 0.893445 0.759342 0 132740... | 110890... | 218430... P3561.. P3561
23 NaN NaN 0.65183 4.4591.. | 870720.. 690160... 180560.. P2806.. P2806
24 NaN NaN NaN 3.976E... | 123110.. 7939000 4372300 00032.. 00032
25 NaN NaN NaN + 1.6228.. 0 0 0 A2NHM...| A2NHP
26 0.684863 0.978735 0.921552 0 108150...  807580... | 273950... | Q9UBC... | QIUB(
27 NaN NaN NaN + 0.0001... | 161420...| 874090... | 740140...| Q9GZY... | QIGZY
28 0.573 0.80311 0.547657 0 126030... | 967480... | 292790... | A2RRP... | A2RRF
29 NaN 1.44914 NaN 1.271E... | 709720...| 553200... | 156520... A2RUC...  A2RUC
30 NaN NaN NaN 9.8889... | 781840... 667720... 114120.. A2VDF... A2VDF
31 NaN NaN NaN + 0.0050.. 0 0 0 A3KFI1 | A3KFI*

32 NaN NaN NaN 6.8177... | 893840... 669650... 224180.. A3KMH.. A3KMF

7681 items O




Analysis of SILAC data

Now we again filter out the reverse , potential contaminants & identified by site
hits.

7681 protein groups
<L -

' Filter rows ~ \ Annot. columns ~ Imputation ~ Clustering ~ &P,
<7 Filter rows based on categorical column (3 1 Z 7 X Pn
- N di MNINP. &
ilter rows based ¢ _. .
Filter rows based on categorical column
Filter rows based ¢ Those rows are kept or removed that have the
. specified value in the selected categorical
. Filter rows based ¢ IJ pecified value ! gon
column.
Filter rows based on random sampling @ 2everse  Contam...
B B bv site

Reverse {Contaminant .Only identified by site

<L
6767 protein groups




Analysis of SILAC data

Next we linearize the SILAC ratios by transforming them to their log2-values. This way
protein up and downregulations of the same magnitude have equal distances in visual
representations.

———
I Matrix
| Basic ~ Filter rows ~ Annot. columns » Imputation
f(x) Transform @ r rows v Modifications ~

- G i ]
B C° Transform

| i Co f(X) All values in the specified columns are

transformed according to the formula specified.
Row "

Summary statistics (columns) 1<} e  Score Intensity

E)

Summary statistics (rows) <]
[ic Numeric ' Numeric Nt

Quantiles

h @ 4.0745 188920... | 9¢

A Density estimation () . 14653 | 183450..| 12
Performance curves (3 6.6682 | 931260... 6€

[ 14438 | 968950... 4¢
10054 |oc0sz0 |83

Combine rows by identifiers @

Clone :
a2 @ . 1.1743 1918800 |11
Significance A (@ 5.6441 1161600 | 11
Significance B 0y ... 0.99659 | 254400 2%
Add noise (B . 111381 128280 |12
49443  374210.. 3C
e— PP S P 3y PN
— e Sl o ol )
id Trans - — w0 - -
Transformation log2(x) ‘
Columns Matr 30h_1_x/y_Oh_1 N > [Matr 30h_1_x/y_0n_1 ]
Matr 30h_2_x/y_0h_2 T Matr 30h_2_x/y_0h_2 " ]
Matr 30h_3_x/y_0h_3 | Matr 30h_3_x/y_0Oh_3
PEP —]d
Intensity
b
Intensity L —J
| Intensity H
|
Cancel Description - Output ﬁ OK
\= — — — — —— —— - ——




Analysis of SILAC data

The expression ratios are now log2-transformed.

Matr Matr Matr
30h_1_.. 30h_2_.. 30h_3_..

Matr M% Matr
30h_1_xfy_0.. 30K%2_xfy_0.. 30h_3_x/y_0h_3

{

i Type Expres... Expres.. Expres..
Type Expression Expression Expression ( 1 0.5939.. 1 0.2192.. 1 0.47531
1 150935 1.16412 139022 2 -0.508... |-1.22637 -0.514..
2 0702995 042739 0.700261 3 NaN NaN NaN
3 NaN NaN NaN 4 0.8176... NaN NaN
4 176249 NaN NaN 5 NaN NaN NaN
5 NaN NaN NaN 6 NaN NaN -0.452...
6 NaN NaN NaN 7 NaN NaN NaN
7 NaN NaN 0.730709 8 NaN NaN NaN
: JEL JEL JELL 9 NaN  |NaN | 0.44628
9 NaN NaN NaN
i NaN NaN NaN 12 NaN | NaN | NaN
i R RELY NEL 13 0.87052 | 0.6689.. | 0.7111...
E :f:’lgzgz 2'833385 28:18393 14 0908 NaN  |-0335.

a a a

SR - e [mET
16 0532811 NaN 0792298 " Nal Nal NaN
17 NaN NaN 0559604 8 NaN NaN Nan
18 1.20431 NaN 13273
- vy oy e 19 NaN NaN NaN
20 Nall N NN 20 0.1140... |-0.16255 |-0.397...
m NaN NaN NaN 21 NaN NaN -0.617..
22 1.08225 0.893445 0.759342 22 JELL SEL VL
= Nal NaN 065183 23 -0546.. |-0.031.. |-0.117..
% = = = 24 -0.803.. -0.316.. -0.868..
25 NaN NaN NaN 25 NaN 05352 | NaN
26 0.684863 0978735 0.921552 26 NaN NaN NaN
27 NaN NaN NaN 27 NaN NaN NaN
28 0573 0.80311 0547657 28 NaN NaN NaN
29 NaN 1.44914 NaN 29 -0.457... | NaN -0.433..
30 NaN NaN NaN 30 0.3684...  0.2924.. -0.356...
31 NaN NaN NaN 31 NaN NaN NaN
32 NaN NaN NaN 32 NaN NaN NaN



To assess the reproducibility of the samples we perform a multi scatter plot. In

Analysis of SILAC data

this the expression values of each sample are compared to all others’.

Visualization~ | +% BBE == oIl | Basic
S | — | =]
+‘.t catter plot (@ SR ISR

{{¢z Profile plot (7

Histogram {f

h
-

Multi scatter plot {fy

Dog
oog
ooa

3D plot | Multi scatter plot

ooo
ooo

Numeric Nt

.

el

Multiple columns or rows are used to create a
D00 matrix of scatter plots.

p
| Multi scatter plot

S— — — -

S—

Rows

Columns

Cancel

Matr 30h_1_x/y_Oh_1
Matr 30h_2_x/y_0h_2
Matr 30h_3_x/y_0h_3
PEP

Intensity

Intensity L

Intensity H

>

<

Matr 30h_1_x/y_Oh_1
Matr 30h_2_x/y_0h_2
Matr 30h_3_x/y_0h_3

Matr 30h_1_x/y_Oh_1
Matr 30h_2_x/y_0h_2
Matr 30h_3_x/y_0h_3
PEP

Intensity

Intensity L

Intensity H

Matr 30h_1_x/y_Oh_1
Matr 30h_2_x/y_0h_2
Matr 30h_3_x/y_0h_3

FEEF EEEE E

Description




Analysis of SILAC data

To assess the reproducibility of the samples we perform a multi scatter plot. In
this the expression values of each sample are compared to all others’.

matrix], | matrix2 | matrix4 | matrix5 | matrix6 MatixX7 matrix8 | matrixd | matrix10 [ matrixi1 o
| Data Multi scatter plot 5]
1L CL <None» >-=T Points | Categories | Plots | Lines (5]
&
% Symbol | Symbol  Protein Majority Protein Gene F
calor size IDs nrotein names names
1 . 2 ADAVT1... |ADAVT1.. |Ubiquitin... | UBAG €
2 - 2 AOFGR8.. AOFGRS..  Extende.. ESYT2 &
3 [ ] 2 AQJLT2;... |AQJLTZ:.. |Mediator.. |[MED19 z
4 . 2 A0JNWS | AOJNW5 UHRF1-.. UHRF1B.. 1
5 . 2 AOMZE6 AOMZE6 Shootin-1 | KIAA1598 | €
6 . 2 AOPJWG...  AOPJW6 Transme... TMEM223 |3
7 . 2 Q15652;... |Q15652;.. Probable.. | JMJD1C 3
8 ] 2 AOT4CS.. |AOT4CS.. Sphingo.. SPHK2 €
9 | 2 A1A456.. |A1A4S6.. |Rho GTP.. ARHGAP.. 3
10 . 2 A1L020 A1L020 RNA-bin... | MEX3A 1
1] . 2 A1LOTO;... |A1LOTO Acetolac... |ILVBL L
12 - 2 A1L188 A1L188 Unchara.. C170rf89 1
13 . 2 A1X283;.. |A1X283 SH3 and... | SH3PXD... ¢
14 - 2 Q86X10.. |Q86X10.. RalGTP.. RALGAP.. |7
15 . 2 A2A2G4 A2A2G4 Dolichyl p... ALG6 z
16 . 2 A2A2Q9.. A2A2Q9.. | Unchara.. C20orf4 Z
a - " [P [ Y -
s 6767 items o
2
- o . No labels ~ 8 Protein IDs v Upto ~
=
g ExAX0 @B .« »=
2
s
Z
o o o
g
i
=
= o-
S
z o
i o
E )
B : ; ; a I :




Analysis of SILAC data

To see how well the three samples correlate we let Perseus do a Pearson
correlation. Notice that other common correlations can also be calculated.

7 2
| matrix6 matrix’ matr\.-:( r“at*x?' matriy

matrix1 l matrix2 | matrix4 ' ma matriyg =}

]Data Multi scatter plot o
1A Q [<None> [vl = T Points ‘ Categories l Plots l Lines =
<None> o
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Kendall rank lati
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Analysis of SILAC data

The results of the Pearson correlation analysis show a medium degree of
correlation between the three samples.

xfy Oh 2 Matr 30h 1 xfy Oh 1
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Analysis of SILAC data

At the next step we rename the columns to Matr 30h/0Oh_....

Matrix
Basic ~ Filter rows ~ Annot. column:
Rearrange ~ Filter columns ¥ Annot. rows ~

Change column type @
Rename columns @

Rena Rename columns

Com New names can be specified for
each expression column. The new
Dupl  names are typed in explicitly.

Reorder/remove columns (@
Remove empty columns
Transpose (§

Sort by column (@

Fill categorical columns Ty
De-hyphenate ids @

Expand multi-numeric and text columns @
Unique values (3

Convert multi-numeric column (%3
Combine categorical columns @}
Process text column @

Search text column (13

)
B

i Rename columns

Matr 30h_1_x/y_Oh_1
Matr 30h_2_x/y_0h_2
Matr 30h_3_x/y_0h_3
PEP

Intensity

Intensity L

Intensity H

Protein IDs

Majority protein IDs
Protein names

Gene names

Proteins

Cancel

Matr 30h/0h_1
Matr 30h/0h_2
Matr 30h/0h_3
PEP

Intensity
Intensity L
Intensity H
Protein IDs
Majority protein IDs
Protein names
Gene names

Proteins

Description - Output




Type

W ~N O ;B W N

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Analysis of SILAC data

Matr Matr Matr PEP Intensity  Intensity Intensity Protein  Majority Protein  Gene Proteins
30h/0h_1 %30h10h_2 30h/0h_3 L H IDs 52 ein  names  names
Expression  Expression Expression Numeric Numeric Numeric Numeric Text Text Text Text Text
0.593931 0.219235 0.47531 0 953960...  699960... 254000... AQAVT.. |AOAVT.. | Ubiqui.. (UBAG 6
-0.508414  -1.22637 -0.514036 0 257690... 177260...| 804350... AOFGR.. |AOFGR.. Extend.. ESYT2 5
NaN NaN NaN 3.4808... 1 670070.. 596980.. 7308500 'AOJLT.. 'AOJLT.. |'Mediat.. MED19 2
0.817615 NaN NaN 8.1766.. | 119360.. 977740.. 215880... A0JNW5 | AOJNW5 UHRF1.. |UHRF1.. 1
NaN NaN NaN 9.5202... | 514250... 435080...| 791680... AOMZ6... | AOMZ6... | Shooti.. |KIAA1.. |8
NaN NaN -0.452631 4.8278...  492420..|386300... 106120.. AOPJW.. AOPJW6 | Transm.. TMEM.. 3
NaN NaN NaN 1.8473... | 583650...| 380530... | 203110... | Q1565... |Q1565... | Probab.. JMJD1C |3
NaN NaN NaN 4.2013... 8772200 | 8038000 734270 |AQT4C.. AOT4C.. Sphing.. SPHK2 6
NaN NaN 0.44628 3.3301... | 403140... 285770..| 117380... A1A4S.. |A1A4S.. RhoG.. |ARHG.. 3
NaN NaN NaN 2.5025... 1 330490..|296430... 3406000 A1L020 | A1L020 RNA-b.. MEX3A 1
-0.601011 -0.314939 -0.237196 0 327420..|267380... 600400.. | A1LOT.. N A1LOTO |Acetola.. ILVBL 5
NaN NaN NaN 2.4735.. 975370..|751600... 223770.. A1L188 | A1L188 Uncha.. C17orf.. 1
0.87052 0.668951 0.711168 0 179760... | 153430... | 263300... | A1X28... |A1X283 |SH3 an.. |SH3PX.. 9
-0.908305 NaN -0.335885 1.8734... | 241310... 204190... | 371160... Q86X1.. Q86X1.. RalGT.. RALGA.. 7
NaN NaN -0.837522 2.1456... | 772010... 592580... | 179420... A2A2G... |A2A2G... Dolichy... ALG6 2
0.268208 NaN 0.408491 0 261260... 224830...| 364340... A2A2Q.. |A2A2Q.. Uncha.. |C20orf4 2
NaN NaN NaN 3.9044.. | 309930... 244260.. | 656670... P4269.. |P4269.. RNA-b.. |[RBM34 |5
NaN NaN NaN 1.6859... | 294430... 201560...| 928690... Q1467.. Q1467.. KNmo.. KANK1 |6
NaN NaN NaN 1.5469... |0 0 0 A2A3N... | A2A3N6 | Putativ... |PIPSL 2
0.114033 -0.16255 -0.397179 0 132740...| 110890... 218430... | P3561.. A P3561.. |Alpha-.. ADD1 14
NaN NaN -0.617433 4.4591... | 870720.. 690160... 180560... P2806.. |P2806..  Protea.. |[PSMBY |6
NaN NaN NaN 3.976E... 123110..|7939000 4372300 ©00032.. 0O0032.. Arylhy.. ARNTL | 11
-0.546112 -0.0310099 | -0.117863 0 108150... | 807580... | 273950... QYUBC...| Q9UBC... | Epider... Y EPS15.. |3
-0.803394  -0.316331 -0.868654 0 126030... | 967480... 292790.. | A2RRP... A2RRP... | Neurob.. NBAS 4
NaN 0.5352 NaN 1.271E... | 709720...| 553200... | 156520... | A2RUC... | AZRUC4 |tRNAw... | TYW5 2
NaN NaN NaN 9.8889... | 781840.. 667720.. 114120.. A2VDF.. |A2VDF.. Fucose.. |C10orf.. 2
NaN NaN NaN 6.8177... | 893840...|669650... | 224180... A3KMH...| A3KMH... Uncha... |KIAAQ... |6
NaN NaN NaN 2.0788... | 262730...| 166530... 962020... | E9PCH... E9PCH.. |Rapgu.. FNIP1.. 9



Analysis of SILAC data

To easily get an idea of the SILAC ratio distributions and see if they are
normally distributed, we create a histogram.

Visualization+  +F BEE == )l | Basic ~ -
Clustering/PCA~ D 4 @ DB
Misc. ~ ,hﬂg

Histogram

The values are displayed in form of a
histogram. Multiple columns can be

wtensny %gte" L displayed as separate histograms.

~

7 Sy SENF-TTUTNTE E A o
{ | Histogram - E uﬂ@
Columns Matr 30h/0h_1 > [Matr 30n/0n_t IJ ‘

Matr 30h/0h_2 | Matr 30h/0h_2 _J
Matr 30h/0h_3 L= | Matr 30h/0n_3 | Y
PEP iJ
Intensity

b
Intensity L I} _]
Intensity H

Cancel Description ﬁ OK




Analysis of SILAC data

Visualizations are always created within the selected matrix. There they can be
found in a separate tab.

-‘ | @ | SessIol

ﬁ Matrix
Basic ~ Filter rows ~ Annot. columns ~ Imputation ~ Clustering ~ & P; | Visualization ~ +¢ §§§ ol «U»ll Basic ~
Rearrange ~ Filter columns ~  Annot. rows ~ Modifications ~ 1< |" ™0 Z 57 X Pn Clustering/PCA ~ ! %0 & @ R e
Normalization ~  Quality ~ Tests ~ Proteomic ruler » . :f: <D 2D Py ‘ Misc. v 2k {E

matr]xl' matri)-:2l matrix4l matrixS] matrixﬁl matrix?l matrixg Matrixd

Data | Histogram
233

Matr Matr Matr jority Protein  Gene Proteins
30h/0h_1 30h/0h_2 30h/0h_3

Intensity  Intensity Intensity Protein  Major
L H IDs I:goeln names  names
S

Type Expression  Expression Expression Numeric Numeric Numeric Numeric  Text Text Text Text Text
1 0.593931 0.219235 0.47531 0 953960... | 699960... | 254000... | ADAVT... | ADAVT... | Ubiqui.. | UBA6 6
2 -0.508414 -1.22637 -0.514036 0 257690... 177260...| 804350... AOFGR... |AOFGR... Extend.. ESYT2 |5
3 NaN NaN NaN 3.4808... | 670070...|596980...| 7308500 | AOJLT.. |AOQJLT..  Mediat.. |[MED19 |2
4 0.817615 NaN NaN 8.1766... | 119360.. 977740.. 215880.. A0JNWS5 |AOJNW5 UHRF1.. |UHRF1.. 1
5 NaN NaN NaN 9.5202... |514250...|435080... 791680...| AOMZ6... |AOMZ6... | Shooti.. |KIAA1... '8
6 NaN NaN -0.452631 4.8278... 492420.. 386300.. 106120.. AOPJW.. AOPJW6 Transm.. TMEM.. |3
7 NaN NaN NaN 1.8473... | 583650... 380530... | 203110... | Q1565... | Q1565... Probab.. JMJD1C |3
8 NaN NaN NaN 4.2013... 8772200 8038000 734270  AOT4C.. AOT4C.. Sphing.. SPHK2 |6
9 NaN NaN 0.44628 3.3301... | 403140..|285770...| 117380... A1A4S.. | A1A4S.. RhoG.. |ARHG.. '3
10 NaN NaN NaN 25025... 330490.. 296430.. 3406000 A1L020 ' A1L020 RNA-b.. MEX3A 1
11 -0.601011 -0.314939 -0.237196 0 327420..| 267380... | 600400... | A1LOT... |A1LOTO |Acetola... ILVBL 5
12 NaN NaN NaN 2.4735.. 975370..|751600... 223770.. A1L188  A1L188 Uncha.. C17orf.. 1
13 0.87052 0.668951 0711168 0 179760... | 153430... | 263300... | A1X28... |A1X283 |SH3an.. SH3PX.. |9
14 -0.908305 NaN -0.335885 1.8734... |241310... 204190... 371160... Q86X1.. Q86X1.. RalGT.. RALGA.. 7
15 NaN NaN -0.837522 2.1456... | 772010...|592580...| 179420... | A2A2G... | A2A2G... | Dolichy... | ALG6 2
16 0.268208 NaN 0.408491 0 261260... 224830.. 364340.. A2A2Q.. A2A2Q.. Uncha.. |C20orf4 2
17 NaN NaN NaN 3.9044.. | 309930... 244260..| 656670... P4269.. |P4269.. RNA-b.. |[RBM34 |5
18 NaN NaN NaN 1.6859... | 294430... 201560... | 928690.. Q1467.. Q1467.. KNmo.. KANK1 |6
19 NaN NaN NaN 1.5469... |0 0 0 A2A3N... | A2A3N6 | Putativ... | PIPSL 2



Analysis of SILAC data

We can observe that the ratios are nicely distributed around 0.

Matrix
Basic ~ Filter rows ~ Annot. columns > Imputation ~ Clustering ~ & P, | Visualization~ ¥ E§§ hUA Basic ~ o
Rearrange ~ Filter columns *  Annot. rows ~ Modifications +  f(< |-" ™0 Z 7 X Pr. Clustering/PCA ~ i %0 & @ BB

Normalization *  Quality ~ Tests ~ Proteomic ruler ~ . :*3 1D 20 Py A Misc. ~ b

Tinesse e Analysis Multi-proc

matrix1 l matrix2l matrix4| matrixS' matrixﬁl matrix?l matrixg Mmatrixd

I Data Histogram

% Cn ok 4 1B Points ( Categories
) ‘. Selection from table ~ E
og Fill color Border Protein Ma'ority Protein Gene Proteins Matr Matr Matr
= color IDs nr names names 30h/0h 1. 30h/0h 2
3 1 [ | O AOAVT1... |AOAVT1.. |Ubiquitin... | UBAG6 6 0.593930... | 0.219234... | 0.475309...
2 | O AOFGR8.. AOFGRS8.. Extende.. ESYT2 5 -0.50841... | -1.22637.. -0.51403..
B A B 3 [ | O AQJLT2;.. |AOJLT2.. |Mediator.. |[MED19 |2 NaN NaN NaN
5 [ | O AOMZ66.. |AOMZ66.. | Shootin-1 |KIAA1598 |8 NaN NaN NaN
B 6 | O AOPJW6.. |AOPJW6 | Transme.. TMEM223 |3 NaN NaN -0.45263...
§ 7 [ | O Q15652;.. |Q15652;... |Probable.. |JMJD1C |3 NaN NaN NaN
8 B J AOT4C8.. |AOT4C8..  Sphingo.. | SPHK2 6 NaN NaN NaN
T = ! = T 9 [ | O A1A4S6.. |A1A4S6.. |Rho GTP.. |ARHGAP.. |3 NaN NaN 0.446280...
Matr 30h/0h_2 10 [ | O A1L020 | A1L020 | RNA-bin.. MEX3A |1 NaN NaN NaN
11 [ | O A1LOTO;... |A1LOTO | Acetolac... |ILVBL 5 -0.60101... |-0.31493... |-0.23719..
- 12 [ | O A1L188 | A1L188 | Unchara.. C170rf89 |1 NaN NaN NaN
§ 13 [ | O A1X283... |A1X283 | SH3and.. |SH3PXD.. |9 0.870519... | 0.668951... | 0.711167...
14 [ | O Q86X10.. | Q86X10.. RalGTP.. RALGAP.. 7 -0.90830... | NaN -0.33588...
15 [ | O A2A2G4.. |A2A2G4.. |Dolichyl p..| ALGE 2 NaN NaN -0.83752...
® Matr:??Othh_S 16 [ | O A2A2Q9.. |A2A2Q9..  Unchara.. |C20orf4 |2 0.268208... | NaN 0.408490...
17 [ | | P42696;.. |P42696;.. [RNA-bin.. N RBM34 5 NaN NaN NaN
1R || 1 N14R72" N14R72" KN mntif KANK1 A Nah Nah Nah




Analysis of SILAC data

The histogram can be further formatted and exported as a separate file.

Matrix
t W | Basic~ Filter rows ~ Annot. columns  Imputation ~ Clustering ~ & P, | Visualization~ ¥ Eﬂ§ = "UQ Basic ~ [
= "_uj Rearrange ~ Filter columns *  Annot. rows ~ Modifications ~  f(x} "Wl Z 7 X Pr Clustering/PCA ~ ! € & @ H B
3

53 Normalization *  Quality ~ Tests ~ Proteomic ruler - {8 &% 1D 2D P1 A Misc.~ b
oad Processing Analysis viulti-proc

matrix1 l matrixZI matrix"ll matrixSl matrix6| matrix7l matrixg Matrixd

I Data Histogram

’ (o ck +5 BE POt | atonmie
Properties I g

-
| 4 Properties
-g e Ma'ority Protein Gene Proteins Matr Matr Matr
=3
3 ] ) AOAVTA... | Ubiquitin... | UBAG 6 0.593930... | 0.219234... | 0.475309...
Histogram width |200 :I AOFGRS.. Extende.. ESYT2 5 -0.50841... -1.22637... |-0.51403...
T T - . - i
5 0 5 Histogram height I100 ::I AQJLTZ;... | Mediator.. [MED19 2 NaN NaN NaN
Matr 30h/0h_1 AOJNW5 | UHRF1-.. |UHRF1B.. |1 0.817614... | NaN NaN
Min. value |-6.66884132862091 AOMZ66.. | Shootin-1 | KIAA1598 | 8 NaN NaN NaN
] AOPJW6 NaN -0.45263...
c
E Max. value |7.65296980381012 Q15052 Cha nge number of |, i
Number of bins |41 - . NaN NaN
T ! T A1A456, blnS. FOF example to NaN 0.446280...
Matr 30h/0h_2 A1L020 100 NaN NaN
Cancel A1LOTO 0.31493... |-0.23719...
‘E A1L188 Unchara... C170rf89 |1 NaN NaN NaN
§ A1X283 | SH3and.. |SH3PXD.. |9 0.870519... | 0.668951... 0.711167...
14 | LI Q86X10.. |Q@86X10..  RalGTP.. RALGAP.. |7 -0.90830... | NaN -0.33588...
, a , 15 B O A2A2G4.. |A2A2G4.. |Dolichyl p... ALGE 2 NaN NaN -0.83752...
-5 0 5
Matr 30h/0h_3 16 | O A2A2Q9.. A2A2Q9.. |Unchara.. C20orf4 |2 0.268208... | NaN 0.408490...
17 [ | O P42696;.. |P42696... RNA-bin.. |RBM34 5 NaN NaN NaN



Analysis of SILAC data

The histogram can be further formatted and exported as a separate file.

“ | u |/ 2essI0
Matrix
t W | Basic~ Filter rows ~ Annot. columns ~ Imputation ~ Clustering ~ &P, | Visualization~ ¥ §§§ o)l | Basic v =
= Rearrange ~ Filter columns *  Annot. rows ~ Modifications f(<) <" M0 Z 7 X Pr. Clustering/PCA ~ % 9 & @ Ep WER
Normalization ~  Quality ~ Tests ~ Proteomicruler~ B8 47 X 1D 2D P1 &  Misc. - bt
matrix% matri:(2| matrixdl matnxSl matrix6 l matrix7l matrixg mMatrixd
l Data Histogram
P RN % s Points | Categories
— 4 @9 . Selection from table ~ =
’é Fill color Border  Protein Majority Protein J?:fne Proteins Matr ;I\i'latr A%aﬁmL 2
3 1 [ ] O AOAVTA... |AOAVTA.. |Ubiquitin.. UBAG 6 0.593930... | 0.219234...  0.475300...
2 - D AOFGRS... |AOFGRS8.. Extende.. ESYT2 5 -0.50841... | -1.22637.. -0.51403..
_'5 ! 0 . '5 3 AQJLTZ;... |AO0JLTZ,... Mediator.. MED19 2
D AOMZG6... | AOMZG6... | Shootin-1 |KIAA1598 |8
£ Proteins are now O AOPJW6... |AOPJW6 | Transme.. TMEM223 |3 NaN NaN 0.45263...
S — Sepa rated Into |:| Q15652;... | Q15652;... Prot?able... JMJD1C 3 NaN NaN NaN
. |:| AO0T4C8... AO0T4C8.. Sphingo.. | SPHK2 6 NaN NaN NaN
'Is ! T 100 blns D A1A4S6... |A1A456.. Rho GTP..  ARHGAP.. 3 NaN NaN 0.446280...
Matr 30h/0h_2 10 . D A1L020 A1L020 RNA-bin... | MEX3A 1 NaN NaN NaN
1" . D A1LOTO;... |A1LOTO Acetolac... |ILVBL 5 -0.60101... |-0.31493... -0.23719...
£ 12 - I:' A1L188 A1L188 Unchara... C170rf89 1 NaN NaN NaN
§ 13 [ | O A1X283;.. |A1X283 | SH3and.. SH3PXD.. 9 0.870519...| 0.668951...| 0.711167...
14 - D Q86X10.. Q86X10.. RalGTP.. RALGAP.. 7 -0.90830... | NaN -0.33588...
15 . I:‘ A2A2G4.. | A2A2G4.. |Dolichyl p...| ALG6 2 NaN NaN -0.83752...
T e e?on;on_s 5 — 16 ] O A2A2Q9.. A2A2Q9.. Unchara.. C20orf4 | 2 0.268208... NaN 0.408490...
a= | M/ mannAA. mannAA. s Lo s ea - P P P




Analysis of SILAC data

The histogram can be further formatted and exported as a separate file.

Matrix
t W | Basic~ Filter rows ~ Annot. columns ~ Imputation ~ Clustering ~ &P, Visualization~ ¥ E§§ gl | Basic v =
iE - Rearrange - Filter columns ~  Annot. rows ~ Modifications +  f(x} |- W0 Z 7 X Pr  Clustering/PCA~ £ % 4 @ [EH

P Normalization ~  Quality ~ Tests ~ Proteomic ruler~ B8 43 102D P1 & Misc. ~ b E

Load Processing Analysis Multi-proc
matrixll matrix2l matrixdl matrix5| matrix6l matrix7‘ matrixg Matrixd

Datz Histogram

# ln tok =4 LB TE ok lCategories
d @ ‘. Selection from table ~ =
g / Fill color Border rotein [ folor - Matr Matr Matr
=1 Q10 :
3 [ | N O AOAVT1... | A0A]| Basic colors: 0.593930... | 0.219234... | 0.475309...
A 2 ] O AOFGRS... |AOF TN -0.50841... |-1.22637.. -0.51403...
T B Moreover. one 3 ] O AQLT;.. [0 .y NaN NaN
-5 0 ’
Matr 30h/0h_1 could also select 4 L] | AOJNW5 | AOJ FEEEEEN | 0.817614... | NaN NaN
. 5 [ | O AOMZ66... | AD FEEEEEN NaN NaN NaN
2 protein groups 6 [ | O AOPJWG... | AOF EEEEEEN NaN NaN -0.45263...
2 . A A
g and change their 7 [ ] O Q15652;... EEENTE NaN NaN NaN
. 8 [ | O AOT4CS... NaN NaN NaN
C ! color in the 9 [ | O A1A4S6... NaN NaN 0.446280...
Matr 30h/0h_2 hlstogram. 10 ] O A1L020 NaN NaN NaN
1 B O A1LOTO;.. (A1l -0.60101... | -0.31493.. | -0.23719..
@ 12 ] O A1L188 Define Custom Colors >> | NaN NaN NaN
c 4
§ 13 [ | O A1X283;... OK | Cancel | 0.870519... | 0.668951... | 0.711167...
14 [ | | Q86X10... -0.90830... NaN -0.33588...
15 [ ] O A2A2G4... |A2A2G4... | Dolichyl p... ALGE 2 NaN NaN -0.83752...
-5 0 5 |
Matr 30h/0h_3 16 ] O A2A2Q9.. |A2A2Q9.. |Unchara.. C20orf4 | 2 0.268208... | NaN 0.408490...
17 | 1 P42696... |P42696... |RNA-bin.. |[RBM34 |5 NaN NaN NaN




Analysis of SILAC data

The histogram can be further formatted and exported as a separate file.

“ | @ | 2EssI0!
Matrix
t % Basic~ Filter rows ~ Annot. columns ~ Imputation ~ Clustering ~ & P, | Visualization»  4F §§§ soolll | Basic v e
i - Rearrange -~ Filter columns ~  Annot.rows~  Modifications ~ 10} |-“ W0 2Z 7 X Pi Clustering/PCA~ & o @ EHE
¥y Normalization *  Quality ~ Tests ~ Proteomicruler~ B8 47 X 1D 2D P1 A  Misc. ~ bt
matrixll matnx2l matrix4l matnxSl matrix6| matrix?' matrix8 Matrixd
l Data Histogram
P T N 3 | ﬁ Points l Categories
‘Export image i " X . Selection from table ~
2 Fill color Border  Protein Majority Protein Gene Proteins ~ Matr Matr Matr
3 R —
3 1 [ ] O ADAVT1... |AOAVT1.. |Ubiquitin.. UBAG 6 0.593930... 0.219234... | 0.475300..
2 . D AOFGRS.. AOFGRS.. Extende.. ESYT2 5 -0.50841... -1.22637.. -0.51403..
! 3 aN NaN
® o Fil . Histogram.pn
Matr 30h/0h_1 i ile name: gram.png m
5 Save as type: | PNG Portable Network Graphics (.png) aN NaN
E The histogram PNG Portable Network Graphics (.png) N |-045263..
S NaN NaN
o can be exported ~ .. PDF Portapla Document Format (.pd-f) o= an
dife il Hide Folders GIF Graphics Interchange Format (.gif) a a
T ! r to different file JPG JPEG (jpg: jif: jpe: jpeg) N NaN 0.4462830...
Matr 30h/0h_2 formats TIF Tagged Image File Format (.tif;.tiff) NaN NaN
WMF Windows Meta File (wmf) 0.31493.. |-0.23719..
@ 12 BMP Windows Bitmap (.bmp) haN NaN
c . -
§ 13 EMF Windows Enhanced' I:/Ie‘t'a File (.enl boessost 0711167
14 L] Q86X10... ' Q86X10.. RalGTP.. RALGAP.. 7 -0.90830... NaN -0.33588...
T - T 15 . D A2A2G4.. | A2A2G4... |Dolichyl p...| ALG6 2 NaN NaN -0.83752...
-5 0 5
Matr 30n/0h_3 16 ] O A2A20Q9.. |A2A2Q9.. |Unchara.. C20orf4 2 0.268208... | NaN 0.408490...
am | m/ manran. I mananan. s Lo ~e A - rions rions aiona




Analysis of SILAC data

We have a lot of identifications without or only a limited amount of quantitative
values (NaN). Since we want to have very reliable quantitative data ,we now remove
all entries which have insufficient entries.

4 | (@) I>essions srseus
t W | Basic- Filter rows ~ Annot. columns » Imputation ~ Clustering ~ &P, | visualization~  4F EEE 2l | Basic v
iE -J Rearrange~ Filter columns ~  Annot. rows ~ Modifications ~ (< |~ W0 Z 7 X Pr = Clustering/PCA~ & D & @ D5

5 Normalization ~  Quality ~ Tests ~ Proteomic ruler ~ . :?ﬁ X1D2D P1 A Misc.~ e

matrixll r’natrl:-:El n*atrix:i' matri:-&Sl matrix6| matrix7 | matrixg Mmatrixd
Data I Histogram

EEE Intensity ILntensity II_n?tensity B‘Otein Majority  Protein Gene Proteins
S

Matr Matr Matr
30h/0h_1 30h/0h_2 30h/0h_3 %oein names names
S

Type Expression  Expression Expression Numeric Numeric Numeric Numeric Text Text Text Text Text
1 0.593931 0.219235 0.47531 0 953960... 699960... 254000.. | AOAVT... | ADAVT... |Ubiqui.. UBAG 6
2 -0.508414  -1.22637 -0.514036 0 257690... | 177260... 804350... AOFGR.. AOFGR.. Extend.. ESYT2 |5
ﬁ 3 NaN NaN NaN 3.4808.. 670070.. 596980...|7308500 AOQJLT.. AOQJLT.. |Mediat.. MED19 |2
4 0.817615% NaN NaN 8.1766... | 119360.. 977740.. 215880.. A0JNW5 AO0JNW5 UHRF1.. UHRF1.. |1
5 NaN NaN NaN 9.5202... |514250... 435080... 791680... | AOMZ6... | AOMZ6... | Shooti.. |KIAA1.. |8
6 NaN NaN -0.452631 4.8278... |492420... 386300.. 106120.. AOPJW.. AOPJW6E |Transm.. TMEM.. 3
ﬁ 7 NaN NaN NaN 1.8473... | 583650... 380530...|203110... Q1565... | Q1565... |Probab... |lJMJD1C '3
8 NaN NaN NaN 4.2013... | 8772200 8038000 734270 | AOT4C.. AO0T4C.. Sphing.. SPHK2 6
ﬁ 9 NaN NaN 0.44628 3.3301... 1 403140...|285770... | 117380... A1A4S.. |A1A4S.. |[RhoG.. ARHG.. |3
10 NaN NaN NaN 2.5025... |330490... 296430.. 3406000 A1L020 |A1L020 |RNA-b.. MEX3A |1
1" -0.601011 -0.314939 -0.237196 0 327420... 267380...| 600400... | A1LOT.. |A1LOTO |Acetola.. | ILVBL 5
—_—> 12 NaN NaN NaN 2.4735.. | 975370... 751600... 223770.. A1L188 |A1L188 |Uncha.. C17orf.. 1
13 0.87052 0.668951 0.711168 0 179760... | 153430...  263300... | A1X28... |A1X283 |SH3an.. | SH3PX.. |9
14 -0.908305 NaN -0.335885 1.8734... | 241310.. 204190.. | 371160.. Q86X1.. Q86X1.. RalGT.. RALGA.. |7
—_ 15 NaN NaN -0.837522 2.1456... |772010... 592580... 179420...| A2A2G... | A2A2G... | Dolichy... | ALG6 2
16 0.268208 NaN 0.408491 0 261260...| 224830... 364340.. A2A2Q.. A2A2Q.. Uncha.. C20orf4 |2
17 NaN NaN NaN 3.9044.. |309930... 244260.. 656670.. P4269.. |P4269.. |RNA-b.. RBM34 |5
18 NaN NaN NaN 1.6859... | 294430.. 201560.. 1 928690.. Q1467.. Q1467.. KNmo.. KANK1 |6



Analysis of SILAC data

We now remove all entries which have insufficient entries. To be very stringent, we
remove everything where only one or two ratios are present, but this is an individual
choice.

Matrix
Basic ~ | Filter rows ~ Annot. golumns ~ Imputation ~ Clustering ~ & P; | Visualization ~
Rearrange ~ 5 Filter rows based on fategorical column (3 12 f Pr, Clustering/PCA

Normalization ~ 1D ZD Py A Misc. ~

Filter rows based onf numerical/expression column (73

Filter rows based of text column
| 'natn:-:2] matrix3

. Filter rows based gn valid values @

log2 HIL  logZ Filter rows based pn random sampl

Filter rows based on valid values
ratio A rafic

Rows/columns of the expression matrix are
Expres... Expres.. Expres.. Numeric Numeric | . filtered to contain at least the specified numbers

NaN NaN 0315 0 40745 ] of entries that are valid in the specified way.
8 i Filter rows based on valid values —— ¢ - - - - -

Min. number of values 3

Mode [In total

Values should be lVa“d

Filter mode |Reduce matrix

Cancel Description - Output




Analysis of SILAC data

The stringent filtering for valid values reduced the number of protein groups from
6767 to 3659

255 BB gR g e ey ey ey lon. Yilon. Mlon, PEPmens fensspnay
30h_1 30h_2 30h_3

Type Expres... Expres... Expres..k Expres.. Expres.. Expres.. Numeric Numeric Numeric Numeric Type Expres.. Expres.. Expres.. Numeric Numeric Numeric Numeric

Group1 Oh Oh Oh Matr3.. Matr3.. Matr3.. 1 0.5939.. 0.2192.. 047531 |0 953960... | 699960... | 254000... |.
1 032336 | 0.3477 0.6876...  1.06594 | 0.5443. |1.17719 0 953960... | 699960... | 254000... 2 -0508... |-1.22637 -0514.. 0 257690... 177260... 804350... .
2 -0.375.. |-0.026.. |0.0991.. |-0.735.. |-1.27522 -0.400.. 0 257690... | 177260... | 804350... 3 -0.601.. -0314.. |-0237.. |0 327420.. 267380...|600400... |,
3 NaN NaN NaN NaN NaN NaN 3.4808.. | 670070... 596980... | 7308500 4 0.87052 | 0.6689.. 0.7111.. |0 179760... 153430... 263300... .
4 0.1145.. |NaN NaN 1.08076 |NaN 0.6020.. 8.1766.. 119360.. 977740.. 215880... 5 0.1140... |-0.16255 |-0.397... |0 132740...| 110890... | 218430... ||
5 NaN NaN NaN NaN NaN NaN 9.5202... |514250... 435080... 791680... 6 -0.546.. -0.031.. |-0.117.. |0 108150... | 807580... 273950... |
6 NaN NaN -0.195... | NaN NaN -0.633... 4.8278.. 492420.. 386300.. 106120... 7 -0.803.. -0316.. |-0868.. 0 126030... | 967480... | 292790... .
7 NaN NaN NaN NaN NaN NaN 1.8473... | 583650... | 380530...| 203110... 8 0.3684.. | 0.2924.. |-0.356.. |2.2871.. | 227520... 188520... 390020... .
8 NaN NaN NaN NaN NaN NaN 4.2013... | 8772200 8038000 | 734270 9 -2.34255  -0.726... |-0.342.. 2.4205.. 355890..|276620..792720... .
9 0.7395... |NaN -1.75884 NaN NaN -1.29838  3.3301... 1 403140..285770...| 117380... 10 0.2301.. 0.0898.. 08546.. 0 133150... | 112270... 208800... .
10 NaN NaN NaN NaN NaN NaN 2.5025... | 330490... 296430... 3406000 11 -0.727.. -0.420.. |-0.8483 0 675290... 524240...|151050... |,
il 0.1968.. | 0.1155.. |-0.185.. |-0.255.. |-0.221.. |-0.408.. |0 327420...| 267380... | 600400... 12 -1.99157 -2.42629 |-155667 4.4294.. 805000...| 452920... 352080.. .
12 NaN NaN NaN NaN NaN NaN 2.4735.. |975370...| 751600... | 223770... 13 -1.58235 |-0.75516 |-0.458... | 1.4495.. 565120... 445340..|119770...|(
13 -1.18344 | -1.27829 |-0.78202 |-0.164.. ' -0.631.. |-0.056.. |0 179760... | 153430... | 263300... 14 0.0174.. | 0.5715.. | 1.44353 | 1.0956..  164890.. 119330.. 455590... .
14 -0.080... -0.240.. -151774 -0.840.. 'NaN -1.83945 1.8734..  241310.. 204190.. 371160.. 15 -0.938.. -0699. |-0778.. 0 469440... 380810...| 886330... |,
15 NaN NaN 0.3710.. -0.873.. |NaN -0.452.. 1 2.1456.. 772010..592580...| 179420... 16 0.5807.. 0.0633.. 02607.. |0 129930... | 959180... 340170.. .
16 -0.910.. -0.675.. -0.87136 -0.493.. NaN -0.448.. 0 261260... 224830... | 364340... 17 -0502.. -0599.. |-0510.. |0 546080... 504820... | 412560...

17 NaN -0.314.. |NaN NaN NaN NaN 3.9044.. |309930... 244260... 656670... 18 0.8317.. 022375 -0665.. |3.7088.. 223750.. 180350.. 433970.. .
18 NaN NaN NaN 0.9692... NaN -0.875... | 1.6859.. 294430.. 201560.. 928690.. 19 -0397... -0078.. |-0131.. |0 275249 .. 223270..|519630... |,
19 NaN NaN NaN NaN NaN NaN 15469.. |0 0 0 20 0.4105.. | 0.0889.. |0.2843.. 8.4587.. 506980... 445760.. 612280.. .
20 -0.681.. -0399.. 00365.. -0418.. -0585.. -0.346.. 0 132740...| 110890... 218430... 21 -0.996.. 03517.. /03372 |0 295790... 244110..|516780... |
21 0.60672 |1.19899 |-1.00089  NaN NaN -1.60414 ' 4.4591.. 870720.. 690160...| 180560... 22 03779.. | 0.4045. | 09109. |0 500840... 352390.. 148460.. .
22 NaN NaN NaN NaN NaN NaN 3.976E... 123110.. 7939000 | 4372300 23 0.1964.. 0.2607.. 02628.. |0 877260... 727830...|149430... |,
23 0.2877.. |0.2027.. 0.4743.. -0.109.. 0.1491. 03706.. |0 108150... 807580... | 273950... 24 -0546... -0.022.. 05366.. 3.2658. 315310.. 230010.. 853000.. .
24 -0.844... -1.02683 0.8375.. -1.49938 -1.36575 -0.016.. 0 126030... 967480.. 292790... 25 -0.45406 | -0.057.. -0302.. |0 958070... | 775620... | 182440... |,
25 NaN -0.239.. |-0.050.. 'NaN 0.2733.. | NaN 1.271E... | 709720...| 553200... | 156520... 26 0.7390.. 0.7589.. 1.08317 |2.0943.. 173430.. 134560..|388700.. .
26 NaN NaN NaN NaN NaN NaN 9.8889.. 781840.. 667720.. 114120.. 27 -0.366.. 1 0.3121. 103022 |0 130930... | 104180... | 267440... |,
27 0.0058... |-0.564.. 'NaN NaN NaN NaN 6.8177... | 893840... 669650... 224180... 28 -0.073.. 0.0226.. -0.032.. 13397.. 471640.. 397500.. 741420.. |
28 NaN NaN 1.32873 | NaN NaN NaN 2.0788... | 262730.. 166530...| 962020... 29 -0.412.. | 0.0687.. |-0.230.. |1.2656.. 388850.. 302620.. 862340..

29 -0.399.. -1.57006 |-0.904.. |-0.70792 | NaN -1.32439 0 201990.. 167490... 344940.. 30 0.2833.. |05188.. |-156155 | 3.5086.. | 146440.. 112390.. 340480.. .
E0 U723 R025 -l R0-2 - R0:-206 ) R0 5538 R0:56 769 (2287319 2275203 1 8852073 $80020:3 31 -1.23813 | 0.2685... |-1.08819 | 3.447E... | 320300...| 263210... 660910...|
31 NaN NaN NaN NaN NaN 0.1196... [1.1909... [115210... | 652660... | 499420... 32 0.3256... |0.2637... |0.5002.. |0 100420... | 716160... | 288080... ||

|6767 items I I 3659 items I




Analysis of SILAC data

To see which protein groups are significantly changed between both samples (0 vs
Matrigel30h) we now perform a one-sample t-test. In this test it is checked which
protein groups are significantly differing from a fixed value. This value is set to 0 = ratio
1 = no change, because we work with logarithmic values.

Matrix
Basic ~ Filter rows ~ Annot. columns  Imputation ~ Clustering ~ & P;  Visualization +
Rearrange ~ Filter columns *+  Annot. rows ~ Modifications ~ (<} |- ™8 Z 7 x P Clustering/PC
Normalization *  Quality ~ Tests » Proteomic ruler ~ . 47!,"' 1D 2[] Py ‘ Misc. ~
P, One-sample tests @y l
| fnatn:-:ﬁ‘ matrix4 | matr x5 | matrix€ P, Two-samples - kn
One-sample tests i
Py, Multiple-sam l

One sample-test for determining if the

Matr Matr Matr | = e e AT ET e Ed 3

30h/0h...  30h/0h._.  30h/Oh.. Two-way ANC p 1 mean ,I_ _|9mf|ca\n,lj different from a fixed 5
value (typically 0).

Expres... Expres.. EXxpres.. Numeric NUMEMC rrvurrrorro—rrevsrrrormoomt———one——rte— | ©



Analysis of SILAC data

To see which protein groups are significantly changed between both samples (0 vs

Matrigel30h) we now perform a one-sample t-test. In this test it is checked which

protein groups are significantly differing from a fixed value. This value is set to 0 =
ratio 1 = no change, because we work with logarithmic val

. i One-sample tests - ) p— — / L@@‘
Columns Matr 30h/0h_1 [’f Matr 30h/0h_1 ™
Matr 30h/0h_2 —[Matr 30h/0h_2 —’
Matr 30h/0h_3 = | Matr 30h/0h_3 L’
d
o]
|| Value 0 =
Test ‘t-test
Side Both
: The value is
Use for truncation [p~va|ue N ﬁ h
Threshold p-valu bs 0.05 < defined here.
Default setting is
-Logl0 & p=0.05.
Suffix
Significance
[(cancel | should be based @[ o
= on p-values

If checked, p-values are
given as —log10 (default
setting)




Analysis of SILAC data

Three new columns are created in the new matrix. One categorical and two numerical.

al@lbessm U VS SUNTZ
Lt ™ | Basic~ Filter rows ~ Annot. columns ~ Imputation ~ Clustering ~ BB P> | Visualization ~ +'-t §§§ *U‘U‘ Basic ~ inl

E ] Rearrange~ Filter columns »  Annot.rows~  Modifications » 1, |." W0 Z 7 X Pr. Clustering/PCA~ X2 ¢ @ D[ 3

P

Normalization ~  Quality ~ Tests + Proteomic ruler~ B8 &% X 1D 2D P1 &  Misc. - b E

matrix6 ' matrfx?‘ matrix8 | matrix9 l matrix10 matrix1l

matrixl l matrix2 | matrix4 | matrix5

Data h
Matr Matr Matr ttest BEE Intensity  Intensity Intensity -Logttest t-test Protein  Majority  Protein  Gene Proteins
30h/0h... 30h/Oh.. 30h/0h... Signific... L H p-value Difference IDs %gem names names
Type Expres... Expres.. Expres.. tego... Numeric Numeric Numeric Numeric Numgric Numeric Text Text Text Text
1 0.5939... 10.2192... 1 0.47531 0 953960...  699960... 254000... 1.21p43 0.429492 AOAVT... | Ubiqui.. | UBAG
2 -0.508... |-1.22637 -0.514. 0 257690... 177260... 804350... 1.03556 -0.749608 AOFGR... |Extend.. ESYT2 |5
3 -0.601... |-0.314.. -0.237.. 0 327420... 267380...| 600400... | 1.18214 -0.384382 ) la... | ILVBL
4 0.87052 0 179760... | 153430..] 13 Numerical pn... SH3PX.. 9
5 0.1140.. Categorical 0 132740...| 110890. Numerical s65 | columnwiththe | . nn 1y,
6 0546 | column marking g 108150.. 807580.] column with the |gsz | t-test difference . epsis. 3
7 -0803.. | all significantly | o 126030... | 967480..] —log10- 793 = average of  pb.. NBAS 4
8 0.3684... Changed protein 22871.. | 227520..188520..f transformed p- H52 expression b.. |GTPBP.. |8
9 -2.34255 groups at p = 2.4205... | 355890... | 276620..] value 3 values m... TMEM... |3
10 0.2301... ith a + 0 133150... | 112270.. 63 H-.. |[CNOT1 6
1" -0.727... 0.05 with a 0 675290... | 524240...| 151050... | 1.45999 -0.665394 ASYVE... |ASYVE.. Pyruva.. |[PDHA1 |10
12 -1.99157 | -2.42629 -1.55667 |+ 4.4294..  805000... 452920.. 352080... 1.80909 -1.99151 ABNC4... | ABNC4.. ADP-ri... BST1 5
13 -1.58235 |-0.75516 | -0.458... 1.4495.. | 565120... 445340..| 119770...| 0.96181 -0.932107 Q9BX7.. | Q9BX7.. | TM2d.. |TM2D1
14 0.0174.. | 0.5715.. | 1.44353 1.0956... | 164890.. 119330.. 455590..|0.612201 | 0.677487 ABNCE... | ABNCE... Microtu... MAP1L.. |2



Analysis of SILAC data

Within these significantly changed protein groups we now filter for the ones with t-test
differerence <-1 or > 1 (= 2-fold change)

Filter rows ~ Annot. columns ¥ Imputation ~ Clusterin

<7 Filter rows based on categorical column (B F’

Filter rows lt}sed on numerical/expression column (%

F Filter rows E Filter rows based on numerical/ »
. expression column
. Filter rows £
Only those rows are kept that have
it Filter rows £ 3 value in the numerical column ni
N vevereprreseeeeeeer fullfilling the equation or inequality 1
relation. -
pres... EXpres.. cerwsygvesrrmvurmenecrvarmene e 1€1C - NL

~ >

[
. i Filter rows based on numerical/expression column g@ﬁ

Number of columns [1

X t-test Difference

Column that should be
checked

|| Number of relations Il
Relation 1 x>=1
/ A new categorical column is added,
— 7 with protein groups fulfilling the
Equation x>=1 / equation marked with the term
Combine through | intersection / “ Kee p”
Filter mode IAdd categorical column ©

M|

L

Cancel Description - Output tm I OK




Analysis of SILAC data

Within these significantly changed protein groups we now filter for the ones with a t-test
difference < -1 or > 1 (= 2-fold change)

Filter rows ~ Annot. columns ¥ Imputation ~ Clusterin

<7 Filter rows based on categorical column (B F’
Filter rows lt}sed on numerical/expression column (%

Filter rows k Filter rows based on numerical/
expression column

. Filter rows k&

Only those rows are kept that have

it Filter rows £ 3 value in the numerical column ni
N vevereprreseeeeeeer fullfilling the equation or inequality 1
relation.

pres... EXpres.. cerwsygvesrrmvurmenecrvarmene e 1€1C - NL

g Y
| i Filter rows based on numerical/expression column - . Sy

Number of columns Il

X \t-test Difference

Column that should be
checked

Number of relations |'1
Relation 1 x<=-1
/ A new categorical column is added,
— 7 with protein groups fulfilling the
Equation x<=-1 / equation marked with the term
Combine through | intersection / “ Kee p”
Filter mode lAdd categorical column k 'l

B .

Cancel Description - Output m I OK




Analysis of SILAC data

Next we rename the two added categorical columns with a meaningful name.

i‘ | @ | dession3_only U vs U l“— Ferseu: —~ —

Matrix

Basic v Filter rows ~ Annot. columns ¥ Imputation ~ stering v & P, | Visualization ~ +¢ EEE ol wUﬂ Basic ~ e
Rearrange ~ Filter columns +  Annot. rows ~ Modificatiol s Wl 2T X P Clustering/PCA ~ & O & @ H 5

Normalization *  Quality ~ Tests ~ Proteomi EBU<1ID2DPL A Misc~ b iE

matrlxll matm.’ZI matnxtll matnxSl matrix6| matnx?l matrix8 matrix’_OI matrix11 I matr1x12| matrix13 matrix14

Data

Matr Matr Matr t-test Filter Filter_ PER Intensity Intensity Intensity -Log t-test Protein  Majority Protein  Gene Proteins

30h/0h... 30h/Oh.. 30h/0h.. Signific... L H t-test Differe... S Pro ein names  names

p-value Ds

Type Expres... Expres.. Expres.. Catego.. Catego.. Catego.. Numeric Numeric Numeric Numeric Numeric Numeric Text Text Text Text Text
1 0.5939... |0.2192... | 0.47531 Discard Discat} 0 953960... | 699960...  254000... | 1.21943 | 0.4294.. | AOAVT.. |AOAVT.. | Ubiqui.. |UBAG 6
2 -0.508... -1.22637 -0.514.. Discard | Discard |0 257690... 177260... | 804350... 1.05556 -0.749.. |AOFGR.. AOFGR.. |Extend.. ESYT2 5
3 -0.601... -0.314.. |-0.237.. Discard | Discard |0 327420.. 267380...| 600400...| 1.13214 | -0.384.. |A1LOT.. |A1LOTO | Acetola...|ILVBL 5
4 0.87052 | 0.6689.. 07111. + Discard | Discard 0 179760... 153430...| 263300... 2.17871 | 0.7502.. |A1X28.. A1X283 |SH3an.. SH3PX.. 9
5 0.1140... | -0.16255 |-0.397... Discard | Discard |0 132740...| 110890... | 218430... 0.3762.. | -0.148.. |P3561.. P3561.. |Alpha-.. /ADD1 14
6 -0.546... |-0.031.. -0.117.. Discard | Discard |0 108150... | 807580... 273950...| 0.5483... -0.231.. Q9UBC.. Q9UBC... Epider.. EPS15.. 3
7 -0.803... -0.316.. |-0.868... Discard | Discard |0 126030... | 967480...| 292790... 1.2028 |-0.662.. |A2RRP.. A2RRP... |Neurob.. | NBAS 4
8 0.3684.. 0.2924.. -0.356.. Discard | Discard | 2.2871.. 227520.. 188520.. 390020.. 0.1535.. | 0.1014.. A4D1E.. A4D1E.. GTP-b.. GTPBP.. 8
9 -2.34255 |-0.726... |-0.342.. Discard | Keep 2.4205.. | 355890...| 276620... | 792720..| 0.6891.. |-1.1373 |A5PLL.. |ASPLL.. |Transm..| TMEM.. |3
10 0.2301... | 0.0898... 0.8546... Discard | Discard 0 133150... 112270... 208800... 0.6240.. 0.3915.. |AS5YKK.. A5YKK.. CCR4-.. CNOT1 |6
1" -0.727.. | -0420.. -0.8483 |+ Discard | Discard |0 675290...| 524240... 151050... | 1.45999 | -0.665.. |A5SYVE.. |ASYVE.. Pyruva.. |PDHA1 |10
12 -1.99157 -2.42629 -1.55667 + Discard | Keep 4.4294... 805000... 452920.. 352080... 1.80909 -1.99151 AGNC4.. | AGNC4.. ADP-ri.. | BST1 5
13 -1.58235 -0.75516 |-0.458... Discard | Discard |1.4495.. |565120.. 445340..|119770../0.96181 -0.932.. |Q9BX7.. Q9BX7.. |TM2d.. TM2D1 |2
14 0.0174.. | 0.5715..  1.44353 Discard | Discard | 1.0956.. | 164890.. 119330.. 455590..|0.6122.. 0.6774.. ABNCE... ABNCE... Microtu.. MAPIL.. 2
15 -0.938.. |-0.699.. |-0.778.. |+ Discard | Discard |0 469440...|380810... 886330...| 2.12225 |-0.805.. |ABNCZ.. |ABNCZ.. Sidero.. |SFXN3 |2
16 0.5807... 0.0633.. 0.2607... Discard | Discard |0 129930... | 959180... 340170... 0.7366... | 0.3015.. A6NDG...| AGNDG... Phosp.. |PGP 1
17 -0.502... |-0.599.. -0.510.. |+ Discard | Discard |0 546080...| 504820... | 412560...| 2.47666 |-0.537.. | 01473.. |O1473.. |Acyl-co.. |ACOT8 |10
18 0.8317.. | 0.22375 | -0.665... Discard | Discard | 3.7088.. 223750.. 180350.. 433970.. 0.10081 |0.1301.. AABNDUS |A6NDUS8  UPF06.. C5orf51 @1
19 -0.397... |-0.078.. |-0.131.. Discard | Discard |0 275230...| 223270...| 519630... | 0.7521... | -0.202... |ABNEM...| ABNEM...|Hostc.. |HCFC1 |6
20 0.4105.. | 0.0889.. 0.2843.. Discard | Discard | 8.4587.. 506980.. 445760.. 612280.. 0.9671.. 0.2612.. ABNFN.. AGNFN.. Ablinte.. ABI1 15
21 -0.996.. 1 0.3517.. | 0.3372.. Discard | Discard |0 295790... 244110...|516780...| 0.0757... | -0.102.. |Q1356.. | Q1356.. |NEDD... | NAE1 4
22 0.3779.. 0.4045.. 0.9109.. Discard | Discard |0 500840... 352390... 148460.. 1.0818  0.5644.. |AGNFX.. AGBNFX.. ADP-s.. |NUDT5

23 0.1964.. | 0.2607... | 0.2628... |+ Discard |Discard |0 877260...|727830... | 149430.../ 2.08932 | 0.2400... | AGNG5... | AGNG5... | Beta-p... | PARVB



Analysis of SILAC data

Next we rename the two added categorical columns with a meaningful name.

Matrix
Basic Filter rows ~
\ Rearrange ~ \ Filter columns ~
Change column type @
Rename columns @
Rename colur ke
Renate columns

Combine ann:

i
Duplicate colu S

Annot. columns ~ Im
Annot. rows ¥ M¢
Pre

rivg

New names can be specified for
each expression column. The new

in explicitly.

Reorder/remove columns {7y
Remove empty columns {1y
Transpose (f

Sort by column

Fill categorical columns

De-hyphenate ids @)

Expand multi-numeric and text columns @

Unique values (@

Convert multi-numeric column (%

Combine categorical columns
Process text column @

Search text column (@

Aalalalalala
Qa al ala o a

= | =a[=|=a
o o ol o

=
(=%

|
|
E
Em
|
|
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Analysis of SILAC data

Next we rename the two added categorical columns with a meaningful name.
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Analysis of SILAC data

Now we combine the new categorical columns with the t-test Significant column.
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Analysis of SILAC data

This leads to the generation of two additional categorical columns.
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Analysis of SILAC data

An easy way to now visualize these significantly changed protein groups is a volcano
plot, which is a type of scatter plot.
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Analysis of SILAC data

An easy way to visualize these significantly changed protein groups can be achieved by
a volcano plot, which is a type of scatter plot.




Analysis of SILAC data

In the scatter plot we now have to define, which columns should be plotted against

each other. At the moment two expression values are selected.
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Analysis of SILAC data

For generation of the volcano plot, we now choose the t-test difference for the x- and
the —log t-test p-value for the x-axis.
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Analysis of SILAC data

For generation of the volcano plot, we now choose the t-test difference for the x- and
the —log t-test p-value for the x-axis.
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Analysis of SILAC data

Next we highlight the significantly and relevantly changed protein groups.

Select only the
protein groups
in the
previously
defined
categories-
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Analysis of SILAC data

Next we highlight the significantly and relevantly changed protein groups.
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Analysis of SILAC data

Next we highlight the significantly and relevantly changed protein groups.
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Analysis of SILAC data

Next we highlight the significantly and relevantly changed protein groups.
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Analysis

Next we highlight the significantly and relevantly changed protein groups.
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Analysis of SILAC data

Next we highlight the significantly and relevantly changed protein groups.
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Analysis of SILAC data

e Special case Spike-in SILAC

»Sample proteins are measured against a heavy
labeled reference sample (internal standard)

A SILAC-HUVECs
internal standard

v

Lysate mix 1:2

Protein separation
Trypsin digestion

(sample : SILAC ECs)

v Lysis

Non-labeled samples

Mtogl12h Matrigel 1:1000, 24h

trigel, 24h LAM 10 mg/ml, 24h
Mat rigel, 30h FN 10 mg/ml, 24h
Matrigel GFR, 24h BSA 4%, 24h

nLC MS/MS analysis
(LTQ-Orbitrap)

Data analysis 6,678 proteins identified
(MaxQuant) 3,723 proteins quantified



Analysis of SILAC data

So we again load up the proteinGroups.txt into Perseus. And select
the Oh and Matr30h H/L ratios
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Analysis of SILAC data

So we again load up the proteinGroups.txt into Perseus. And select the Oh and
Matr30h H/L ratios. Afterwards we filter the contaminats etc.
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1 10584 [1.0389 [1.339 |1.8615 |1.2094 |1.5975 0 953960...| 699960... | 254000... | AOAVT... | AOAVT... |Ubiqui.. |UE I Expression columns (6)
I Categorical columns (3)
2 0.65211 0.80168 | 0.89044 062354 034263 | 0.45843 0 257690... | 177260... | 804350... AOFGR.. AOFGR.. Extend.. ES I String columns (5)
3 NaN NaN NaN NaN NaN NaN 3.4808.. | 670070...| 596980... | 7308500 A AQJLT.. |AOJLT.. | Mediat.. | ME I Numerical columns (4)
4 091575 |NaN  NaN 12495 |NaN | 1614 8.1766... | 119360... 977740... 215880... | ADJNWS |ADJNWS |UHRF1.. UF zﬂa‘;'e‘;::";f::;'s?o')“’“"s ©
5 NaN NaN NaN NaN NaN NaN + 1.7907... |270370... 215370... 550060.. | E9PHQ... E9PHQ... Plecks.. | PL Numerical rows (0)
6 NaN NaN NaN NaN NaN NaN 9.5202... 514250.. 435080.. 791680.. AOMZ6.. A AOMZ6.. Shooti.. Kl
7 NaN NaN 0.72598 | 0.53048 |NaN NaN 4.8278... | 492420...|386300... | 106120... AOPJW.. |AOPJW6 | Transm...| TN
8 NaN NaN NaN NaN NaN NaN 1.8473..  583650.. 380530.. 203110.. Q1565.. Q1565.. Probab.. JN
9 NaN NaN NaN NaN NaN NaN 4.2013... | 8772200 | 8038000 | 734270 |AOT4C.. AOT4C.. | Sphing.. |SF
10 14123 | NaN 0.24564 | 0.33469 NaN NaN 3.3301.. 403140.. 285770.. 117380.. A1A4S.. A1A4S.. RhoG.. AF
11 NaN NaN NaN NaN NaN NaN + 0.0001... | 124580...| 999490... 246320.. A1KZ9.. |A1KZ9.. |Peroxi..  PX
12 NaN NaN NaN NaN NaN NaN 25025.. 330490.. 296430.. 3406000 A1L020 |A1L020 RNA-b.. 'ME
13 0.96951 | 0.88448 | 0.7311 0.62026 | 0.71102 |0.63919 0 327420...|267380...| 600400... A1LOT.. |A1LOTO |Acetola... | IL\
14 NaN NaN NaN NaN NaN NaN 24735.. 975370..751600... 223770.. A1L188 |A1L188 |Uncha.. C1
15 037244 | 0.33659 |0.48345 079147 053515 |0.68094 0 179760...| 153430... | 263300... | A1X28.. |A1X283 ' SH3an..| Sk
16 0.80004 ' 0.69103 | 0.29032 0.23002 NaN 0.42627 1.8734..  241310.. 204190.. 371160.. Q86X1.. Q86X1.. RalGT.. RA
17 NaN NaN 1.0751 0.60163 | NaN 0.4166 2.1456... | 772010..|592580... | 179420.. A2A2G.. |A2A2G... | Dolichy... | AL
18 045 051119 | 0.45442 060315 NaN 054194 0 261260... 224830...| 364340... A2A2Q.. A2A2Q.. Uncha.. Cz
19 NaN 0.65642 | NaN NaN NaN NaN 3.9044.. | 309930..| 244260... 656670.. P4269.. |P4269.. RNA-b.. RE
20 NaN NaN NaN 0.44869 NaN 1.4939 1.6859... | 294430.. 201560.. 928690.. Q1467.. Q1467.. KNmo.. KA
21 NaN NaN NaN NaN NaN NaN 1.5469.. 0 0 0 A2A3N... | A2A3NG | Putativ... |PIf
22 052754 0.61874 |0.85262 064743 055281 | 0.57093 0 132740... 110890... 218430.. P3561.. P3561.. Alpha-.. |AC
23 1.2881 1.8743 04154 027077 |NaN NaN 4.4591.. | 870720..| 690160... 180560.. P2806.. |P2806.. |Protea.. PS
24 NaN NaN NaN NaN NaN NaN 3.976E.. 123110.. 7939000 4372300 00032.. 00032.. Arylhy.. AF
25 NaN NaN NaN NaN NaN NaN + 1.6228.. 0 0 0 AZ2NHM...| A2NHM...| Caspase K mi
26 1.0326 | 0.93957 1.1549 1.0643 091959 070719 0 108150... | 807580... | 273950...| Q9UBC... QOUBC... Epider.. EF : u !
27 NaN NaN NaN NaN NaN NaN + 0.0001... | 161420...| 874090... 740140.. Q9GZY.. |Q9GZY.. |Nuclea.. N>
28 0.47103 | 0.40068  1.4856 0.8136 032179 | 0.2699 0 126030... 967480... 292790.. A2RRP.. |A2RRP.. Neurob... NE
29 NaN 0.69165 | 0.80278 |NaN 1.0023 | NaN 1.271E... | 709720... 553200... | 156520... | A2RUC... A2RUC4 |tRNAw.. | TY
30 NaN NaN NaN NaN NaN NaN 9.8889... | 781840.. 667720.. 114120.. A2VDF.. A2VDF.. Fucose.. C1
31 NaN NaN NaN NaN NaN NaN + 0.0050... |0 0 0 A3KFI1 | A3KFI1 NE
7681 items ' O - - D‘

) Version 1.5.1.6




Analysis of SILAC data

Next we again linearize the SILAC ratios by transforming them to their log2-values.

—
I Matrix
| Basic ~ Filter rows ~ Annot. columns » Imputation
f(x) Transform @ r rows v Modifications ~

- G i ]
B C° Transform

| i Co f(X) All values in the specified columns are

transformed according to the formula specified.
Row W

Summary statistics (columns) 1<}

E)

e Score Intensity

Summary statistics (rows) f<c]
ric  Numeric Numeric Nt

B[ Quentles @ I 4.0745 188920.. 9¢
. 114653 | 183450.. 12
Performance curves (3 6.6682 | 931260... 6€
14.438 | 968950.. 4¢
1.9054 960480 |82

ma Density estimation (B

Combine rows by identifiers @

Clone -

- @ 111743 1918800 | 11
Significance A (@ 56441 | 1161600 |11
Significance 8 (@) .. |0.99659 | 254400 | 2¢
I 1) 11381 128280 |12

49443  374210.. 3C

>

- -
| d Transform (o B [

Transformation log2(x) .
Columns Oh_1 + | > [ont t I
0h_2 | . |0h2 Tl
0h_3 = fon_3 =
Matr 30h_1 Matr 30h_1 d |
Matr 30h_2 B Matr 30h_2 B
Matr 30h_3 Matr 30h_3
pep
Intensity L5
Intensity L _
Intensitv H
Cancel Description - Output @ ok




Analysis of SILAC data

As before we do a multi scatter plot to assess the reproducibility of the samples.
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Analysis of SILAC data

As expected the results of the Pearson correlation analysis show a higher
correlation between equally-treated then unequally-treated cells.
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Analysis of SILAC data

In addition to get an idea of the SILAC ratio distributions and see if they are
normally distributed, we create a histogram.
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Analysis of SILAC data

Since we selected the SILAC ratios already normalized by MaxQuant during its
search, we can see that they almost completely cluster around O.
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Analysis of SILAC data

But we can still see a little shift to the left in almost all samples, so we again
normalize the data.
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Analysis of SILAC data

Since we have log2-transformed values we normalize each column by
subtracting its median.
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Analysis of SILAC data

After the normalization we again create a histogram.
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Analysis of SILAC data

Now we can see that the ratios of all experiments are nicely centered around 0.
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Analysis of SILAC data

Now we define groups for the differentially treated samples.
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Analysis of SILAC data

At the next step we define groups for the differentially treated samples.
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Analysis of SILAC data

We have a lot of identifications without or only a limited amount of quantitative
values (NaN). Since we want to have very reliable quantitative data, we now remove
all entries which have insufficient entries.

Data G}
0h_1 0h_2 0h_3 3M(?r§r3 gdoaﬁrz I§4Oa'§r1 PEP Intensity E‘ltensity Htensity rggtein Majtomy Protein  Gene Proteins
_ _: L ﬁ:;[s) ein  names  names
Type Expres.. Expres.. Expres.. Expres.. Expres.. Expres.. Numeric Numeric Numeric Numeric Text Text Text Text Text
Group1 Oh oh Oh Matr3.. Matr3.. Matr3..
1 0.32336 |0.3477 |0.6876.. |1.17719 |0.5443.. |1.06594 |0 953960... | 699960... 254000... | ADAVT... | ADAVT... | Ubiqui.. |UBAG 6
2 -0.375.. -0.026.. 0.0991.. -0.400.. -1.27522 -0.735.. 0 257690... 177260... 804350.. AOFGR.. |AOFGR.. Extend.. [ESYT2 |5
3 NaN NaN NaN NaN NaN NaN 3.4808.. | 670070...| 596980... | 7308500 | AOJLT... |AQJLT.. |Mediat.. |[MED19 |2
% 4 0.1145... | NaN NaN 0.6020... | NaN 1.08076 | 8.1766... | 119360.. 977740.. 215880.. AOJNW5 AOJNW5 UHRF1.. UHRF1.. 1
5 NaN NaN NaN NaN NaN NaN 9.5202... | 514250...| 435080... | 791680... | AOMZ6... | AOMZ6... | Shooti... |KIAA1.. |8
H 6 NaN NaN -0.195.. | -0.633.. 'NaN NaN 4.8278... 1 492420.. 386300.. 106120.. AOPJW.. AOPJW6  Transm.. TMEM.. 3
ﬁ 7 NaN NaN NaN NaN NaN NaN 1.8473... | 583650... 380530... 203110...|Q1565... 1 Q1565.. Probab.. |JMJD1C |3
8 NaN NaN NaN NaN NaN NaN 4.2013... 8772200 8038000 734270 |AO0T4C.. AOT4C.. Sphing.. SPHK2 6
ﬁ 9 0.7395... |NaN -1.75884 | -1.29838 | NaN NaN 3.3301.. | 403140...| 285770...| 117380... | A1A4S.. |A1A4S.. |RhoG.. |ARHG.. |3
10 NaN NaN NaN NaN NaN NaN 2.5025... | 330490.. 296430.. 3406000 A1L020 |A1L020 |RNA-b.. [MEX3A |1
ﬁ 1 0.1968.. | 0.1155... |-0.185.. |-0.408.. |-0.221.. |-0.255.. |0 327420...| 267380... 600400... A1LOT.. |A1LOTO |Acetola.. | ILVBL 5
12 NaN NaN NaN NaN NaN NaN 2.4735..  975370.. 751600.. 223770.. A1L188 |A1L188 |Uncha.. |C17orf.. |1
13 -1.18344 | -1.27829 | -0.78202 -0.056.. |-0.631.. |-0.164.. |0 179760... 153430...| 263300... | A1X28.. |A1X283 |SH3an.. | SH3PX.. |9
14 -0.080... -0.240.. -1.51774 -1.83945 NaN -0.840... | 1.8734.. 241310.. 204190.. 371160.. Q86X1.. Q86X1.. RalGT.. RALGA.. 7
15 NaN NaN 0.3710... |-0.452... |NaN -0.873... |2.1456... | 772010...| 592580...| 179420...| A2A2G... | A2A2G... | Dolichy... | ALG6 2
16 -0.910... -0.675.. -0.87136 -0.448.. NaN -0493.. 0 261260... 224830.. 364340.. A2A2Q.. | A2A2Q.. |Uncha.. |C20orf4 |2
17 NaN -0.314.. |NaN NaN NaN NaN 3.9044... | 309930...| 244260...| 656670... | P4269.. |P4269.. |RNA-b.. [RBM34 |5
ﬁ 18 NaN NaN NaN -0.875.. | NaN 0.9692... | 1.6859.. 294430.. 201560.. 928690.. Q1467.. Q1467.. KNmo.. KANK1 6
19 NaN NaN NaN NaN NaN NaN 1.5469... |0 0 0 A2A3N... | A2A3N6 | Putativ... | PIPSL 2
20 -0.681.. -0.399.. 0.0365.. -0.346.. -0.585.. -0418.. 0 132740...| 110890... | 218430... P3561.. P3561.. Alpha-.. ADD1 14
ﬁ 21 0.60672 | 1.19899 | -1.00089 |-1.60414 | NaN NaN 4.4591.. 870720.. 690160...| 180560... P2806.. P2806.. |Protea.. PSMB9 |6
22 NaN NaN NaN NaN NaN NaN 3.976E... | 123110...| 7939000 | 4372300 | 00032.. | 00032.. |Arylhy.. ARNTL |11
23 0.2877.. | 0.2027... | 0.4743.. | 0.3706... | 0.1491.. |-0.109.. |0 108150... | 807580... | 273950... | Q9UBC... | Q9UBC... Epider.. EPS15.. |3
24 -0.844.. -1.02683 0.8375.. -0.016..  -1.36575 -1.49938 0 126030... | 967480... | 292790... A2RRP.. A2RRP.. Neurob.. NBAS 4
ﬁ 25 NaN -0.239.. | -0.050.. 'NaN 0.2733.. |NaN 1.271E... | 709720... 553200... 156520.. A2RUC... | A2RUC4 |tRNAw... | TYW5 2
26 NaN NaN NaN NaN NaN NaN 9.8889... | 781840.. 667720.. 114120..| A2VDF.. |A2VDF.. |Fucose.. | C10orf.. |2
27 0.0058... |-0.564... |NaN NaN NaN NaN 6.8177... | 893840... 669650... 224180.. A3KMH.. ASKMH...|Uncha... |KIAAO.. |6
28 NaN NaN 132873 NaN NaN NaN 2.0788.. | 262730... 166530... 962020.. E9PCH.. E9PCH.. Rapgu.. FNIP1.. 9
29 -0.399... | -1.57006 -0.904.. ' -1.32439 | NaN -0.70792 |0 201990... | 167490... 344940...| A3KNS... | A3KNS... | Protein... | SBNO1 |5
30 -0.723.. -0.725.. -0.245.. -0.587.. |-0.455.. -0.206.. |2.2871.. 227520.. 188520.. 390020.. A4D1E.. A4DIE.. GTP-b.. GTPBP.. 8



Analysis of SILAC data

We now remove all entries which have insufficient entries. For this we want to have at
least 3 valid values in one of the previously defined groups (0 or 30h).
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Analysis of SILAC data

The stringent filtering for valid values reduced the number of protein groups from
6767 to 4359
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21 0.60672 |1.19899 |-1.00089 | NaN NaN -1.60414 | 4.4591.. | 870720... 690160... 180560... Py 0205 108501 103680 05234 108909 |06429. [0 129930._ | 959180 | 340170,
= CEL RN B WEWRENRENIRTEE. R TRERILY SR 22 0.3143.. |0.5076.. | 0.8039.. -0.039.. -0.114.. |0.3077.. 0 546080... | 504820... | 412560...
23 02877 [02027.. |04743... [-0.109.. ]0.1481.. [0.3706.. |0 108150... [ 807580...| 273950... 23 0.028.. |03584.. |-0391. |0.9518.. 0.5596.. -1.0420 |37088.. |223750..| 180350.. 433970..
24 -0.844... |-1.02683 [0.8375... |-1.49938 |-1.36575 |-0.016.. |0 126030... | 967480...| 262790... 24 0310.. | 192937 |-166071 |NaN | -0.799.. |-0.682.. 0 507190... | 382910... | 124280...
25 NaN -0.239... |-0.050.. |NaN 02733... | NaN 1.271E... | 709720... | 553200... | 156520... 25 0.68224 | -0.697.. |-0.154.. |-0931.. |-0798.. |-0.271.. 0 275230...| 223270... | 519630...
26 NaN NaN NaN NaN NaN NaN 9.8889... | 781840...| 667720... | 114120... 26 142707 | -0.956.. |-1.35557 -0.867.. |-0.889.. -1.05706 |8.4587.. 506980.. 445760..  612280..
27 0.0058... |-0.564.. |NaN NaN NaN NaN 6.8177... | 893840... | 669650... | 224180... 27 10485 |-0.13375 |-0.475.. |0.2005.. | 0.1954.. -0.124.. |0 295790... | 244110... | 516730..
28 NaN NaN 132873 | NaN NaN NaN 2.0788... | 262730... 166530... 962020.. 28 -1.0615 | -0.946.. -0.691.. |-0.764..  NaN -0.947.. |5.6448.. |349570.. 298650... 509160...
29 -0.399... |-1.57006 |-0.904.. |-0.70792 NaN -1.32439 |0 201990...| 167490... 344940.. 29 0.3533.. | 0.3760.. |0.3452.. |0.8798.. |0.7579.. 127044 0 500840... | 352390... | 148460...
30 -0.723... -0725. -0245. |-0.206.. -0455.. -0587.. 2.2871.. 227520..188520.. 390020... 30 -0.638.. -0564. |-0.447. |-0293. -0326.. -0170.. 0 877260... | 727830... 149430,
31 NaN NaN NaN NaN NaN 0.1196... [1.1909... | 115210... | 652660... | 499420... 31 NaN -1.61428 |-13874 | -2.35427 |-1.76777 |-1.12286 |0 204100... | 181720...| 223870...

[Esim]
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Analysis of SILAC data

To identify protein groups significantly different between experimental conditions we

perform a t-test and create a Volcano plot.

Visualization + ¥ BBE [ oIl | Basic ~ -
Clustering/PCA~ ¥ 0|4 @ [E3H

Misc. b E

Volcano plot

Visualize the results of a t-test in the
Intensity | Protein M; f?rm 9f a volcano Plot. Determine
H IDs R : significant data points with a
D¢ ¥ permutation-based FDR calculation.
Numeric Text Tea 1AL 1oAL 1oAL

[R5 Voicano piot - W AW T TR TR RS WA e e [
Grouping Groupl ’
First group IOh
Second group |Matr 30h
—
Test [t-test ]
Side |Both x)
Number of randomizations 250
Preserve grouping in randomizations [<None> M l I
FDR 0.05
S0 0
=z
l Cancel Description ﬁ OK
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Two-sided
t-test with
error
corrected p-
values (0.05
FDR)



