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A walk through QuPE

A guide through the computational analysis of isotope-labeled mass
spectrometry-based quantitative proteomics data
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In the following, we would like to introduce you to
some of the functionality of QUPE - a rich internet
application to store and analyze quantitative
proteomics experiments. This walkthrough aims to
guide through the system and demonstrates how
to browse analysis results. QUPE is best displayed
using Mozilla Firefox, but other browsers such as
Google Chrome or Internet Explorer can, of
course, also be used.

To log into the system, please first enter your
username and password or click on the "Try it
out..." link on the right side of the logo.
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After log-in please choose a database. Please
select for example "qupe.evaluation", to view the
analysis results presented in "A guide through the
. » computational analysis of isotope-labeled mass
spectrometry-based quantitative proteomics data:
an application study".
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Welcome to QuPE

Select a project and create 3 new experiment
‘
Describe the experimental setup of your experiment
Impart mass spectra/perform preprocessing

¥
Define factars/ualues and assign to samples

¥
Start PMF and/or MIS search [or import results]

¥
Annotate resulting protein/peptide hits

¥
Perform relative quantifieation 15N/SILAC
W
Retrieve external Information (COG, KEGG...)

¥
Start statistical analysis: tests, clustering, boxplots ...

An Integrated Bioinformatics Environment for the Storage, Analysis and Integration of Proteomics Data

QUPE will accompany you in the performance of your mass spactrometry-based quantitative proteomics experiments. The rich internet application provides comprehensive data management and analysis
functions including protein or peptide idertification by database search, the calculation of protein abundance ratios, and, in particular, the statistical evaluation of quantification results.

Your work with QUPE usually begins with the crestion of a new experiment. In QUPE, several experiments belong to a project, which in turn logically
aroups related experiments such as those of an individual working team. Differentisted access rights can be assigned to other users allowing them to
read, modify or even delete your experiments as well as projects.

At second, you may want to describe your experimental setups t allow for future lock-up and retrieval of information about the experimert. This is
fallowed by the import of mass spectrometry data. Currently, the open source farmats mzXML and mzData are supparted as well as a proprictary
farmat by Bruker for single-stage mass spectrometry (mainly used in-house)

PMF or MIS search can be carried out by the integrated Mascot (TM) search engine. Alternatively, e.g. Sequest results may be imported. Search resuits
can then be evaluated, sither manually or automatically, to choose those proteins or peptides, respectively, that will be included in further analysis.

Animportant step is the description of your treatment: For an experiment one or more types of treatmert, such as temperature or concentration of a
substance, may be defined and assigned to the imported samples. If for example samples were taken in distinct time intervals, therefrom calculated
abundance ratios wil be grouped in separate datasets, that can then be compared to each other using statistical inference methods

Furthermore, information from external resources can be integrated, for example to calculate the distribution of COG categories or to map identified
protains on KEGG pathways

... what do you want to do?

yp Continue warking on / Create a new project... 0 View documentation...
project... ot

QuPE is free software and distributed under the GNU General Public License (GPL).

Copyright (€) 2011, Certer for Biotechnology, Bielefeld University
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i pathways.

Continue working on a

project...

nse (GPL).

Welcome to QuPE! The software helps to organize
and manage your quantitative proteomics
experiments: In QuUPE, several experiments belong
to a project, which in turn logically groups related
experiments such as those of an individual
working team. Differentiated access rights can be
assigned to other users allowing them to read,
modify or even delete your experiments as well as
projects.

To proceed through the guide, please select
"Continue working on a project...".
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Evaluation project Stefan Albaum

/ Create a new project...

P roject A project in QUPE is a collaction of all your data relevant to a spacific topic. It usually consists of a number of indivi
Selection Please chose whether you would like to continue your work on an already existing project - in that case please select a project from the list
'j  below - or begin 2 new project - then please select the appropriate action below or open the "Project’ menu above and click on *Create a new
project...”.

3

Project for the evaluation of statistical analysis methods for isotope-labeled mass
spactrametry-based quantitative protecmics data

Project A pre

= Pleas
Selection Y kel

proje

- Project Name

Ewaluation project

The following page lists all projects within the
selected database - given, of course, that you
have the appropriate access rights. Usually, you
will only want to create a new personal or
workgroup-related project in the beginning of your
work with QuPE. Afterwards, you probably only
want to create new experiments within this
project.

To continue your work on an existing project, just
click on the projects entry in the list, in our case
the yellow-highlighted "Evaluation project”.
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Project Overview /
Experiment
Selection

Here you can see an overview of your project

already existing expenment by selecting it from the list below, or create a new one by dicking on the appropriate button or chosing "Create a
J  new exp " from the "Exp. menu above. In addition, you can modify various parameters of your project such as access rights

or your project's name and description.

6 Information about current project "Evalustion project”:

Owner: Stefan Albaum (7 users have access privileges to this project)

Description: Project for the evaluation of statistical analysis methads for isotope-labeled mass spectrometry-based quantitative proteomics data.

- Seperimenttame crestedby m Sxperimentslzetoe i:;ﬂe:d :;:‘t‘:::Ed :ﬁ::::::d

MS-data of H. Hahne et al. (2010), Journal of Bactericlogy: B. S
Salt stress adaption Stefan Albaum  subtilis, salt stress adaption, 15 datasets, 5 time peirts taken during [GarDB B. armylolquefaciars-2.2] - 1445
cell growth, 3 biclogical replicates, each 12 LC-MS/MS runs il
MS-data of A. Otto et al. (2010). Nature communications:
& ) ) Systemns-wide temporal protsomic profiing in glucose-starved Bacillus subtilis
) Syst: -widl fil Stefan Alb. - - G 5 & . - 292 2472 13
Rt kb 18N ABAUM B adilus subtills, 5 time points taken during cell growth, 3 biological  [GenDB_B._amyloliquefaciens-2.2]
replicates, cytosolic fraction
MS-data of U. Haussmann et al. (2003), Proteomics: Physiclogical
_ adaptation of Corynebacterium glutamicum to benzoate as e
é-’) Adaptation to benzoate  Stefan Albaum  alternative carbon source - a membrane proteome-centric view, o 5 22 712 15
[GenDB_C glut_ZFG-22]
benzoat as sole carbon and energy source, only first biological et
replicate
/ Create a new experiment...
4 View jobs of the current =" Change permissions of the / i . i g
'7?” ek o # | Editthe current project... Delete the current project... Change project...

which usually consists of one or more experiments. You can either continue your work on an

Experiment Name

Salt stress adaption

Systermns-wide profiing

® I z@.

Adaptation to benzoate

Created by

MS-d:
Stefan Albaum  subtilis
cell gn
MS-d:
Stefan Albaurm EYEFEI
Bacillu
replics
MS-d:
adapt,
Stefan Albaurn  akern,
benzo
replics

After selection of a project, again a list - here of
all experiments belonging to the selected project -
is displayed. In this case, three experiments are
shown which correspond to the three experiments
of the refered manuscript: experiment A is named
"Salt stress adaption"”, experiment B "Systems-
wide profiling", and experiment C "Adaption to
benzoate". Choose one of the experiments, e.g.
the first, to browse its results.
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Experiment In QUPE, an experiment generally corresponds to a number of samples you would like to analyse or, better to say. runs you performed on a mass
Overview spectrometry instrument. If you for example analysed your data using a MALDI-TOF mass spectrometry instrument, you might want to combine

several related matrices in one experiment.

By selacting an experiment from the list below and chosing an action you can...

- Describe the experimental setups to allow for future look-up and retrieval of information about the experiment

- Import, browse and compare mass spectrometry data, perform PMF or MIS search by the integrated Mascot (TM) search engine. or import e.g.

v Sequest results
- Evaluate database search results, either manually or automatically, and choose those proteins or peptides that will be included in further analysis

- Describe the tr. of the les such as di temp: ures or ation of a substance, and group the imported samples accordingly
- Perform analysis or integrate data from external resources, e.g. to calculate the distribution of COG categories or to map identified proteins on KEGG
pathways
6 Information about current experiment "Salt stress adaption":

e Stefan Albaum (7 users have access privileges to this experimert]

Description: MS-data of H. Hahne et al. (2010), Journal of Bactericlogy: B. subtilis, salt stress adaption, 15 datasets, 5 time points taken during cell growth, 3 biological replicates, each 12 LC-MS/MS runs

Organism(s): Bacillus subtilis [GenDB_E._amyloliquefaciens-2.2]

1] Humber of imported samples/runs: 180 I:IFl Import data, browse mass spectra, perform database search (PMF/MIS)...

Ll Experimental setup description:

L] Describ imental setup (LIMS)...
. Currently assigned type(s) of M e e et L e (LT

“ treatment: i
Number of hits found in PMF/MIS (737 Desaibetr and group I
1] : 181959 it
searches (or imported):
£ Humber of annotated proteins: 1445 E I Evaluate database search results (FDR calculation, annotation)...

$* Number of performed analyses: 33 -
| Perform analysis and view results - quantification, statistics, data integration...

!+ View jobs of the current 7 change permissions of the / Edit the current PR Delete the current e
= experiment... current experiment... # | experiment... (%) experiment... g P

An experiment generally corresponds to a number
Lil Mumber of imported samples/runs: 180 of samples you would like to analyse or, better to
{li] Experimental setup description: - say, runs you performed on a mass spectrometry
instrument. If you for example analysed your data
using a MALDI-TOF mass spectrometry instru-
181559 ment, you might want to combine several related
matrices in one experiment, or, in case of LC-
MS/MS, several runs.
The blue information box on the left side displays
information about the current number of imported
samples, observed database hits, and performed
analysis.

=+ Currently assigned type(s) of Ti
" treatment: A

EI Humber of hits found in PMF/MIS
searches {or imported):

=: MNumber of annotated proteins: 1445

'ﬁ' MNumber of performed analyses: 33
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Basic navigation in QuUPE

In general, all navigation in QUPE can be done using the menu in the

title bar:

- Use the Application menu to change the database and to log out

- The project as well as the experiment menu allow to change your
current project or experiment, respectively, but also the creation of
a new one

- Other menus provide options for data import, export, and allow to
start analyses

- Have a look at the help menu to browse related resources and more
documentation (please allow pop-up windows therefore)

F_?T" » Evaluation project QG EE b R - PLE 22 M Cg2705 _._[ 02_cvvb.mzxml/2879 j Comparison of clu... (Apr 27,2011 22:39)

The status bar allows to quickly navigate to the project or experiment
overview page by clicking on the appropriate entry. If a specific
spectrum (02_cvvb.mzxml/2879 in our example) or protein (e. g.
Cg2705) has been selected somewhere, a click will directly provide
additional information.

- Two very important actions:
G'\\}I Return to experiments y imp .
overview page... Select the "Return to experiments

overview page..." to get back to the

overview and browse to another page,
S— and "Change experiment..." to switch
E Change experiment... to another experiment.
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Experiment
Overview

4> View jobs of the current

experiment...

Stefan Albaum (7 us
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14l Experimental setup des

In QUPE, an experiment generally corresponds to a number of samples you would like to analyse or, better ta say, runs you performed an a mass
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TH. Hahne et al (20

. salt stress adaption. 15 datasets. 5 time points taken during cell growth, 3 biological repiicates, each 12 LC-MS/MS runs
lus subtiis [GenDB_B._am,

I:IT| Import data, browse mass spectra, perform database search (PMF/MIS)...

JL‘J Describe experimer
Time

- Currently assigned type(s) of
 trestment: i i I
hits found in PMEMIS (75 pescribe treatment 1| Describe experimental setup (LIMS)...
or imported): e
mber of annotated protei 1485 E l Evaluate database : Yo
mber of performed analyses: 33 T

- P e =
PPN . Describe treatment and group samples...

R

|’§ | Evaluate database search results (FDR calculation, annotation)...

.| Perform analysis and view results - quantification, statistics, data integration...

Basically, the workflow of an experiment in QUPE consists of five steps:

1.

Please note: the following three pages explain how to browse mass spectra, to group samples, and
to evaluate database search results (PMF/MIS). You may want to skip over these pages and directly

Import of mass spectrometry data followed by a PMF or MIS search using the
integrated Mascot (TM) search engine or import e.g. of Sequest results

. Description of the experimental setups to allow for future look-up and retrieval

of information about the experiment

. Definition of factors and values to organize samples for further analysis steps.

An example for a factor would be "time" with levels 1, 2, and 3h

. Evaluation of search results, either manually or automatically to choose a set of

proteins or peptides, respectively, that will be included in further analysis

. Calculation of abundance ratios, statistical analysis, integration of annotation

data from external resources, e.g. to calculate the distribution of COG
categories or to map identified proteins on KEGG pathways

proceed with the walk through the analysis results.



On the experiment overview page, select the action "Import data,
browse mass spectra, perform database search..." to browse
imported mass spectra...

Import data, browse mass spectra, perform database search (PMF/MIS)...
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Working with mass spectra: In the left sidebar all imported samples (e. g. LC runs) are displayed,
select one to browse the corresponding mass spectra. In general, for each imported file (mzData,
mzXML,..) a separate sample has been created. On the right side all spectra belonging to the
selected sample will be displayed. This includes MS level one spectra, and - if applicable - the child
spectra (MS2, SIM, Zoom, etc.) associated to the selected MS1 scan. Buttons below the depicted
peak lists provide zoom functionality. Checkboxes beside the spectrum allow to partly hide peak lists,
for example to select only the precursor positions.



Any analysis demands grouping of samples which have been
measured under the same conditions. Therefore, please choose the
action "Describe treatment and group samples..." on the experiments

overview page.
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Type of
Treatment

==
- Experiment: Salt stress adaption

o,
B (75~ Replicate /i1 Delete this type of treatment

080514_03,
080514 _o03

080621_03 u2_hh_sakt
-r3-m010_05.mzxml
-r3-m010_06.maxml

= {4 {=d {4 [l =g o e [

080621_o3_u2_hh_

5] /i1 Delete this type of treatment
O 120min [¥] Include level in quantification?
O somin in quantification?
O 30min [¥] Include level in quantification?
= @ 10min [¥] Include level in quantification?

of your probes, e.g. four

<Y Assign sample(s) to this level...

<Y Assign sample(s) to this
<Y Assign sample(s) to this level...

<Y Assign sample(s) to this

[] check ta change the

[] Check to change the
[] Check

[ check to change the
[ ] Check to change the sil
[ Check to change
[] Check to change the
=1

heck to change the
heck to change the si
heck ta change the si ated from this s

rent way. One couls
e set by youthe exp
r types

Before any analysis such as a statistical test

can be performed, QUPE needs to know which samples

have been measured under the same conditions. This is, for example, a distinct time point, a strain -
e. g. mutant or wildtype -, or a specific growth medium. On this page, the model or basis of the
experiment is described and set up. This will then be used in any further analysis, i. e. if abundance
ratios are calculated these will be grouped into datasets according to the here described model, an
analysis of variance will refer to this model, as well as a cluster analysis that will group the input data

accordingly.



QuPE allows the import of search results, e. g. in form of a
DTASelect-filter file, and has an integrated Mascot search engine to
perform Peptide Mass Fingerprinting and MS/MS ion search.

Click on "Evaluate database search results..." to browse and work on
all observed database hits.
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The list on the left side displays all proteins found in database searches. Click on a table header to
sort the list, e.g. by the number of observed hits. Select a protein from the list to show all related
database hits (protein hits in case of PMF, peptide hits in case of MIS) on the right side of the page.
Again you may click on the table headers to sort the list. Above the list of all protein/peptide hits
options are provided for filtering. Instead of having a look at all hits found for the currently selected
protein you may thereby investigate whether other hits have been found for the same spectrum.
Additional information is displayed when a hit was selected: If appropriate accession numbers are
found, links to uniprot or ncbi will be available, and in case search results were obtained by a Mascot
search, links to these search results will be shown.



Please click on "Perform analysis and view results..." on the
experiments overview page to start quantification of your proteins,
conduct a statistical test or a hierarchical clustering.
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Please select a result from the —‘

following st for display and as input

i Proteins / Performing a PMF or MS/MS search on your mass spectra results in a number of significant database hits. As soon as one or more observed protein or peptide hits,
Analysis respectively. have been identifed.-n Lerms of QUPE they are annotated either manually or by the auto ametator - these ‘approved” proteints) are included in the
Search protein by accession: Yy Following pr. ou i ists, th
Results Based on these pr ntams furthe: ] .
] 3 sfterwards displayed in the list on the left hand side of this page. Select an item from the list. and all results such as datasets or illustrations are opened in a new tab
\ —

Please note: Whenever an analysis (or export) function depends on the results of another analysis, e.g. the variance analysis depends on the a previously performed
quantification, please first select this result in the list, which is then marked yellow, and afterwards start the second, dependent analysis function.
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18,2010 14:30) - 1 dataset(s) REEnE
Average LirkagefUncentered 005253 bisshsenia et s L I Putative uncharacterized protein yuf0 - Bacilus subtiis Uncharacterized ABC transportar ATP-binding protin yuf0l R
% pearson (HCA) (Dec 23,2010
e oos254 bl o yufP. BSUSISED.  5cop00 918 8 1 e T T mer P e e R pre s e e R
<previous  [lix] of6 Next> .
=l <Previous |10 >| Page |1 | of145 Next>
., Add/Edit commes it of the ., Retrieve GenDB .. Show measurements for the |
7 selected protein... " annotation... 7 selected protein...

After mass spectra have been imported in QuPE, a database search has been conducted (or protein
identifications have been imported), resulting hits have been processed (e. g. filtered using an FDR
threshold), and the model of the experiment has been described (i. e. samples recorded under the
same condition have been grouped together), next steps are quantification, data integration and
analysis. Found on this page is, firstly, a table showing all identified (‘annotated') proteins. Any
further analysis will be based on this list of proteins. Secondly, different kinds of analysis can be
started and the results e. g. of a protein quantification, a statistical test or a hierarchical clustering
can be viewed. In our example, the results for experiment A "Salt stress adaption" are shown. To
begin with, a tool has been invoked to enrich our knowledge of the identified proteins with
information from "other" databases like uniprot, ncbi and our gene annotation system GenDB.
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2] qupe user 1 [ qupe.evaluation [ » Evaluation project » Salt stress adaption  [§ Ward/Euclidean He... (Jan 11,2011 18:59)

D WardiEucidean Heatrmap (HCA) (Jan 11,2011 18:58)
Please select a result from the
following list for display and as input ®
for further analysis:
2 T 347 ~
Search protein by accession: Da4ra8
P13485
34057
- 40918
\ 035005
031771
I P16336
032082
» Map proteins on gg;gg
KEGG pathways... 5453
i Qu2115
POE7S0
Q32247
54817
34382
e e Faas
_E—L carrelation (HCA) (Dec 034876
ﬂ 23,2010 16:13) - 13 Egggé;
dataset(s) - FZ3447
34356
Average Linkage/Euclidean 031242
(HCA) (Apr 22,2011 12:14] - Faa1s
19 dataset(s) 0345
034523
Pog400
[y WardEucidean Heatmap P23452
ﬂ [HCA) (Jan 11,2011 18:59) Paads
P45311
032151
Ward/Euclidean (HCAJ {Jan POGE1D
% 12,2011 15:56] - 23 Qosaz2
dataset(s) S 1
P20072 [ |
-FL' Meuralgas clustering (CA) ';‘7;3;; I
.3 [LT1 (Jan 12,2011 16:03:01.107) - [
14 dataset(s)
Comparison of clustering |
methods/Evaluation of custer |
% sies (max K=30, 3/4 na) [ |
(CA) (Apr 28,2011 L
08:08.44.644)
< Previous 2:7| of6 Hext>
- -2 o 2 4
v

If a result has been selected the main window on

m the right side utilizes tabs to display the selected

T results object and other information. In our

correlation (HCA) (Dec example, the heatmap resulting from a
§ 23,2010 16:13) - 13 hierarchical cluster analysis using Ward and
TEEeeis Euclidean distances is displayed. Click on the tab
Average Linkage/Euclidean named "*" to switch back to the protein overview.

(HCA) (Apr 22,2011 12:14) -

To browse all results of an experiment, use the
19 dataset(s)

table navigation and switch to the "previous" or
W ¥ Eacickan Huakmag the "next" page of results. In the beginning always
% (HCA) (Jan 11,2011 18:59) the latest analysis results on the last page are
displayed.

e
e
=

maa Lar— (] A e omh A
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2] qupe user 1 i qupe.evaluation [ » Evaluation project » Salt stress adaption [§] contamination_K1€9_HUMAN

Tools  Settings  Help

Quantification r>... {Oct 15,2010 16:49)

Please select a result from the
fallowing list for display and as input
for further analysis:

Search protein by accession:
~

» Map proteins on
KEGG pathways...

' Quantification r>0.6, exact

. o 0.01 (Oct 15,2010 16:49) - 5
- = datasetis)

Average Linkage/Pearson
correlation (HCA) (Dec
23,2010 16:36) - 92
dataset(s)

Average Linkage/lUncentered
pearson (HCA] (Dec 23,2010

e

Ward/Euclidean Heatmap (HCA) {Jan 11,2011 18:53)

cortamination_K1C9_HUMAN -2 4062238

cortamination_K1CS_HUMAN 3.461761

cortamination_K1C3_HUMAN 4.050082

contamination K1C3 HUMAN 5.327909

0.84655666

12257456

15978116

6.5315214

Quantification r>0.6, exact 0.01 (Oct 15.2010 16:43)

R:contamination_K1C5 HUMAN

L i PP P Paaas s

r2-m060_08.mzxml
080625_o03_u2_hh_salt-

K.SDLEM*QYETLOEELM*ALK K.3 73483997 73670996 74117334 743.70996
r3-m080_04.maxmi

R.GGESGGSYEGEESGE6YEGESG5R.G .3 Do Lo u b ek 597.7133 599.25 60538  607.9166
r2-m060_01 mzscml

R.GGSGESYEGEE5GG6TEGE5GSR.G .3 e e 597.7133 393.25 60538  G07.5166

r2-m060_08.mzxml

Rz'm it 5 080722 ol hh ssk-rd-m080 O6.mzxml 1352505 135561  1368.505 137311
<Previous [10 | Page [T v| of1322 Next>
1 120min

P"’teiwpeptide M I"te"s“YCA) peptidE(S) _ lsj:al:thIEd :::IEd ::IiIEd ;:::Ied

080517_o3_u2_hh_salt-

cortamination_K1C9_HUMAM 5.022376 22019625 K.DIENQYETQITQIEHEVSSSGQEVQSSAK.E .4 816.70496 8184075 825.45436 B827.3075
16:49) - 66 dataset(s) r2-m120_01 mazxml
=t} Shapiro-Wilk test of normality cortamination_K1C3 HUMAN 29535234 2138866 R.MTLDDFR.| .2 ?;?_21;6?3’1“:’3:;7‘&' 44303 450.735 453.03 455.735
% == (on residues) (Dec 17,2010 —
\_r © 11:29) - 1 datasetis) cortamination_K1C9_HUMAN -5.2503934 3.6554306 R.GGS5GGSYGGGGSGGG6YGGGSGSR.G .2 LilEerinn fhess 896.165 898.37 907.665 911.37
—J r3-m120_05.maxml
Map of expression values on contamination_K1C9_HUMAN 0.43620828 1.5726392 K.STM*QELNSR.L.2 PN e 541.085 542.76996 547.065  549.76996
KEGG pathways (Dec r3-m120_07.maxrml
2 e =] cortamination_K1C9_HUMAN 4.1815196 0.86335444 R.SGGGGGGGLGSGGSIR.S .2 080517_o3_u2_hh_sak- 616.615 618.32 625.115 627.82
r2-m120_03. maxml
Average Linkage/Uncentered Y
@ pearson (HCA] (Dec 23,2010 contamination_K1C5 HUMAN -5.926555 2.5362816 K.TLNDM*RQEYEQLIAK.N.3 i *Ti = 62314 625.01 629.80664 £32.01
16:10) - 13 dataset(s) R Tt
o Brevious of 6 Next> cortamination_K1C9_HUMAN -3.972595 2326805 K.SDLEM*QYETLQEELM*ALK K.2 ?:?iizﬁiiuilicafak- 1101.855 11045599 1111.355 11150599
cortamination_K1C9_HUMAN 2.1893399 3.365957 R.QGVDADINGLR.Q .2 L i 579.12 580.825 586.12 588.825
r2-m120_11 mazxrml
cortamination_K1C9_HUMAN 2.85105%4 5.539256 2(3] =X & 080723_ol_hh_sak-r4-m120 12.mzxml| 902.20667 904.07666 9128733 915.7433
corntamination_K1C3 HUMAN 6.0686126 6.1500516 R.LASYLDKVQALEEANNDLEMK.I .3 (3) 080723 ol_hh_salt-r4-m120 12 mzxml 792.89996 794.76996 B800.89996 B03.76996
< Previous | 10 x| Page |1 7| of1240 Next>
* | WardiEuclidean Heatmap [HCA) (Jlan 11,21 Here, a quantification result has been selected. If
the a protein is chosen from the list, this protein is
m
as input A Iy ; : ny; PR
P nalysis immediately propagated to other "listening" parts
Results of the application, such as the protein overview
on: page, where the corresponding protein will be
highlighted. (Even if the view is changed, for
example switched back to the search results or ms
spectra view, the corresponding scan or hit will
y A Accession automatically be highlighted).
2ins on
WaYS... L
contarmination_CAS1 BOWIN
contamination_ CAS2 BOWIN
- contamination_ CASE_BOWIN
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B qupe user 1 {ij qupe. ion [ » Ev; ion project » Salt stress adaption |y) contamination_K1co HUMAN

Ward/Euclidean (HCA) (Jan 12,2011 15:56)

0 | Ward/Euclidean . | Quartificstion . | Rcortamination. | Ward/Eucidean ..

Please select a result from the
Tollowing list for display and as input
for further analysis:

Search protein by accession:

=

Tl cluster 216

» Map proteins on

P94356 YxkC protein - Bacilus sub.. -0.6745 -0.554 -0.6371 0.0080
m 031942 YonS protein - Bacillus sub.. -0.7814 -0.2983 -0.5859 -0.0887
034563 Glutamine ABC transporter -... ET -0.3792 -1.4043 16494 -0.9948
Average Linkage/P earson -
e T P02968  Flagelin - Bacillus subtil.. N -0.7836 -0.8408 -0.851 0.0301
§ 23,2010 16:13) - 13 P28611 Chemotaxis protsin motA - B N -0.5107 -0.8737 -0.4911 -0.0373
dataset(s) P39214 Methyl-accepting chemotaxis NT -0.4324 -0.7393 074 04571
a
Average Linkage/Euclidean P39215 Methyl-accepting chemotaxis NT 0.0834 -0.6531 -0.7074 -0.4376
(HCAJ (Apr 22,2011 12:14) - P23447 Flagellar M-ring protein - NU -0.4374 05811 -0.6068 -0.0683
19 dataset(s)
50
-’-;_"L‘ Ward/Euclidean Heatmap e
ﬂ (HCA) (Jan 11,2011 18:58)
40
% 12,2011 15:56) - 23 an
dataset(s) 28 M [¥| poazss
Neuralgas clustering (CA) 20 B v| pozose
-’-F"‘ . (Jan 12,2011 16:03:01.107) - e
14 dataset(s) [v] p2BE1L
10
Comparisen of clustering . v 30214
methods/Evaluation of cluster S
% sizes (max K=50. 3/4 na) o 00 P23447
{CA) (Apr 28,2011 ' 05
08:08:44.644) P30215
; = 10
< Previous x| of6 Next> it ———
20 031942
25
- [ | mean/prototype
A5 % hideall @7 showall
-4.0
Here, the results of a hierarchical cluster analysis
ays... 250

using Ward and Euclidean distances are shown.

[ The resulting cluster tree has been 'cut' in 23

- 200 clusters. This was indicated as an optimal

W : clustering by the cluster index of Krzanowski and
= Lai.

wring
of cluster

18,2011

Krzanowski-Lai

ZA) (Jan ”

ering
n53) -18 50

2A) (Jan Y v :
- :'_\;,; LI ,1!\553'.-{::‘; A /\

Mext >
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[E] quee user 1 i qupe.evaluation [ » Evaluation project » Salt stress adaption |\] P40780

Tools

Settings

BuPE | kel amm = Moxilla FicaF ax

Help

Shapiro-Wilk test...

(Dec 17,2010 11:20)

Please select a result from the
fallowing it for display and as input
for further analysis

Search pratein by accessio

-~

» Map proteins on
KEGG pathways...

' Quantification r>0.6, exact
) 0.01 (0ct 15,2010 16:45) -
) datasetls)

Average Linkage/P earson

correlation (HCA) (Dec
23,2010 16:36) - 52

dataset(s)

L2

Time

2,
it

D Analysis of Var.. | Fligner-Killezn. | Shagiro-wilk

/ Rename this result...

E Delete this result...

I omin
[ 10min
T 30min
= 6omin
1 120mi

Descr actors Degress ot Value
freedom

e L e 032076 Uncharacterized protein yua Time, Residuals EITELE S AN GBI
Looe pearson (HCA) (Dec 23,2010 S 034145712 63518467
ﬂ 16:49) - 66 datasetis) o 5 = - 19.78543 79.14172.
= P54466 UPF0365 protsin yafA - Baci. s Time. Residuals 4,284 s IO i 4.26-45 1.808E-42 790
Shapiro-Wilk tast of normalty
| (on residues) (Dec 17.2010 P02568 Flagelin - Bacillus subtil N Time. Residuals 4.587 26455494, | ABAAVE | geaaer a0 2944677637 55,
| | 047451335  278.53334
L. 11:29) - 1 datasets)
- 39795967, 159.18387
P27206 Surfactin synthetase subuni... Q Time. Residuals 4.257 > " 5.980888E-33 23923552630 53!
Map of axprassion values on 07382535  189.73114
KEGG pathways (Dec
e 034952 Glycine betainefcarnitinelc E Time. Residuals 4.201 s et 1161818656-32  4.6356566E-30 S8
Average Linkage/Uncenterad 46520 Glycine bataina transport A, E Time, Residuals 4,181 Lo ol 2.3205078E-32 9.235621E-30 sat
022718577 43392483
pearson (HCAJ (Dec 23,2010
16:10) - 13 dataset(s) 3 - 4124758, 164.99036, 5 > ]
Q04747 Surfactin synthetase subuni... Q Time. Residuals 4,388 i bories, 5.0550933E-28  2.008872E-25 EEX
< Previous of 6 Next>
6.078111, 24.312445,
034538 Uncharacterized lipoprotein Time, Residuals 4,225 i I et 32619654626 129173835E-23 4L
. : . . 10303761, 41215042,
P40780 Uncharacterized protein ytx... R Time. Residuals 488 S eme  aaoioban 75440326 DIIVAMAZI 66
16335627, 6934251 ]
Pasiae D-3-phosphoglycerate dehydr. HE Time, Residusls 4,220 hENI B leElaER  SElSETE20 34,
<Previous |10 x| Page |1 x| of4l Next>
e uaLaneLs)

Average Linkage/F earson

correlation (HCA) (Dec

23,2010 16:36) - 92

dataset(s)

Average Linkage/Uncentered
i—Eii i_ pearson (HCA) (Dec 23,2010

16:49) - 66 dataset(s)

= Shapiro Wilk test of narmalty
== {on residues) (Dec 17.2010

. 11:29) - 1 dataset{s)

Map of expression values on
KEGG pathways (Dec
18,2010 14:30) - 1 dataset(s)

Average Linkage/Uncentered
pearson (HCA) (Dec 23,2010
16:10) - 13 datasetis)

< Previous of 6 Mext>

P50BES
031749
034545
Q01454
031620
P54470
P54382
F40780
P71013
031709

Description

Probable polysaccharide dea...

Uridylate kinase - Barilus

“Yedl - Bacillus subtilis Pr...

Septum site-determining pra...

jbw protein - Bacilus sub.

UPF0085 protein vqfl. - Baci..

Bifunctional pratein folD -...

Uncharacterized protein ytx...

Signal peptidase | T - Baci...
Uncharacterized protein ykn

This page shows the results of an ANOVA sorted

by an increasing adjusted p-value. Again,

if a

protein is selected in the tables, the same will be
highlighted for example in a further open tab
which shows the results of a Fligner-Killeen test of

homogeneity of variances.
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2] qupe user 1 i qupe.evaluation [ » Evaluation project » Salt stres; 7z Protein ification methods (SILAC, bolic 15N) [
Data transformation, normalization & filtering [
D Quantification r>0.6, exact 0.01 (Oct 15,2 D e B e e S o
Please select a resuk from the % Detact differently regulated proteins (inference statistics) [>| Protein statistics (Mean, median, ple t-test)
?Ik:;vmﬁ list f:ydlsp\ay and as input s Identify co-regulated proteins (cluster/ factor analysis) =l Anal of Variance (ANOVA)
or further analysis: .
el P e e (| Kruskal-Wallis rank sum test
T s lig illeen test of h ity of variance
earch protein by accession: St s G Tpe
\ 7 When an analysis has been started the outcome is usually either one or more datasets of measurements or various kinds of illustrations.

» Map proteins on

KEGG pathways. .. Results have been produced using the following parameters:

- Enriched isotope: Nitrogen
- Incorporation level: 0,98
- Intensity threshold: 1.0
- Mass tolerance (da): 0.2
Quantification r>0.6. exact - Use exact peak positions: true
_| 0.01 (0ct 15,2010 16:48) - 5 - 1sotopic distribution similarity: 0.8
= datasetis) - Elution peak interval (seconds before): 30
- Elution peak interval (seconds after): 30
- Maximal allowed peak width (seconds between): 180

Average Linkage/Pearson

correlation (HCA) (Dec - Peak shift optimisation: false
23,2010 16:36) - 92 - Maximal peak shift: 3
dataset(s) - Smoothing filter: Filter turned off

R -Peak detection method: CWT-based peak detection (6-point averlap, skip non-overlapping)
B R Db - Signal/iNoise computation method: sliding window (20-point)

L L
N 1 a0) - 66 datasetis) Filter threshold: 0.6

=5 Shapiro-Wilk test of normalty
N (on residues) (Dec 17,2010
S 11:29) -1 dataset(s) ¢ Rename this result... Delete this result...

Map of expression values on
KEGG pathways (Dec
18,2010 14:30) - 1 datasetis)

Average Linkage/lncentered
pearson (HCA] (Dec 23,2010
16:10) - 13 datasstis)

e e S M i e lsj:::mIEd ;?::hd Is_i:retled ;:::Ied ‘

contamination_ K1C3 HUMAN -3.4937372 2.408654 K.EIETYHNLLEGGQEDFESSGAGK.I .3 080621 _o3_u2 hh_salt-r3-m000_05.maxml 837.2033 839.0733 B45.5366 B848.4067

cortamination_K1CS_HUMAN -3.9491735 3 4646528 K DIENQYETQITQIEHEVSSSGOEVQSSAKE 4 080621_o3_u2 hh_salt-r3-m000_10.mzxml 81670496 B184075 82545496 8279075

contamination_K1C5_HUMAN -3.656885 2.B874717 K.DIENQYETQITQIEHEVSS5GQEVOSSAK.E .4 080621_o3 u2 hh_salt-r3-m000_12.mzxml| B1l6.70496 818.4075 B25.45496 B27.5075
contamination K1C3 HUMAN -2.4945233 1.9575523 K.DIENQYETQITQIEHEVSSSGQEVQSSAKE .4 080621 o3 u2 hh_salt-r3-m000_03. maxml| B16.70436 81B.4075 B825.45436 B27.3075
cortamination_K1CS_HUMAN -3.765317 21697242 K DIENQYETQITQIEHEVSSSGQEVQSSAKE 4 080621_o3_u2 hh_salt-r3-m000_02 mzxml 81670496 8184075 82545496 8279075

21240 22 45ﬁ £27.90

1 omin

=< Pravious

rtamingtion K1C9 HUMAN 2221024

m Tools  Settings  Help To perform a new analysis, e. g. an Analysis of
Variance, simply select the appropriate function
. Protein quantification methods (SILAC,

from the "Analyse" menu. This is, of course, only
7 Data transformation, normalization & fi . . .
s possible if you have write access to the current

Diagrams, plots & descriptive statistics experiment.

Detect differenty regulated proteins (i Further information on how to set up a new
iaw Identify co-regulated proteins (cluster; experiment, import data, perform MIS/PMF
database searches or to conduct analyses can be
found online in the QuPE documentation (e. g.
select the "Documentation" entry from the "Help"
menu).

Special functions and extras

rsis has been started the outcome is usually el



Thank you very much for
your interest in QuUPE

QuPE@CeBiTec.Uni-Bielefeld.de
If you have further questions please do not hesitate to contact us.





