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Installation

What is ProteoProfile?

ProteoProfile is a software suit that
assists scientists by extracting
information from Mass Spectrometers
data. Users can create projects, store
them in a database and associate
different mass spectrometer files to
their different conditions / replicates /
fractions. ProteoProfile can extract ion
peaks from maps and cluster them
together. If used with a Mascot report,
ProteoProfile can extract the peptides
and proteins found in your experiment
and export different results to assist in
quantitative proteomic analysis. To have
more information on ProteoProfile, read
the Technical documentation or
download the binaries to try it out
youself.

How to install ProteoProfile

ProteoProfile is an installation free executable written for Windows platforms. Its only dependency
is .Net 4.0, which can be found in the PreRequisite folder. Installation is done in three steps:

. 1. If your computer doesn’t have it, install .Net 4.0 from this folder (you will need
Useful Tinks administrator access to your machine for this step).
I User guide 2. Copy the ProteoProfile folder (and its content!) to your computer. The most up-to-date

version will always be in here.

I Technical documentation
3. You can start ProteoProfile by launching « ProteoProfile.exe » from your copy of the « -=

I Subversion repository ProteoProfile Latest =- » folder.

When launching the application, if you see a message box telling you that your version of
ProteoProfile needs to be updated, close the application and do step 2 of the installation process.
Try not to overwrite the « Log » folder when doing an update, it could prove usefull if you find errors in

the software.

I Software support
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How to log to ProteoProfile

ProteoProfile uses ProteoConnection’s credentials as user information. This means that in order to
start a ProteoProfile session, you need a ProteoConnection user (username and password).
Currently, creation of new users is done by Mathieu Courcelles of the Proteomic platform. You can
find him in his office 2371.

ProteoHarmony/ProteoConnexion Login

When launching ProteoProfile, a small window
appears asking for your username (which is your

email) and password. Entering those will grant you | password I:I
access to the database and your list of existing

projects (if any), will appear.

Username | |

[ ok H

If you fail to log in, a message box will appear asking you if you want to try again. It is possible to
cancel the login process, in which case you will not be able to retrieve your list of project, and any
progress made will not be saved. Most features are still available, but keep in mind that information
exported to csv files cannot be loaded back to ProteoProfile.
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What is a project?

In  ProteoProfile, a project regroups this Currently, the user has to do a csv (comma
information: separated value) file describing their experiment.
This can be done with Notepad, Microsoft Excel or

° A small description (or name) of the . A o
OpenOffice Calc using this file as a template.

experiment;

° A list of conditions / replicates /
fractions and their associated mass
spectrometer file;

The « List of projects » dialog

Once a user is logged in, a dialog that lists all the projects saved by the user in the database will
appear. If the user is a « Power User » or an « Admin », shared projects will be listed in green. This
dialog can also be opened by selecting « Show list of projects » from the contextual menu on the
background of the main ProteoProfile window.

- ProteoHarmony - ProteocAdmin

M List of projects

Create New Project | Date Description
l Load | 1/15/2010 12:32 PM | Patient 0157 vs 0680 ~

Load | 1/19/2010 1:23 PM Patient 0184 vs 0501
Load | 1/19/2010 1:35 PM Patient 0185 vs 0673
Load 1/19/2010 1:42 PM Patient 0203 vs 0539

1/15/2010 1:48 PM Patien 0214 vs 0624

Patient 0216 vs 0514

1/19/2010 1:54 PM

You can open previously saved projects by left clicking the corresponding project. The dialog will
automatically be closed and the nodes of the project will pop one after another in the main window.
The loading icon will disapear as soon as all the nodes are loaded. Also, the option to share the
project among other ProteoProfile users is available by righ clicking on the corresponding project.

If you wish to start a new project, click on the « Create New Project » button and the ProteoProfile
wizard will appear.
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Creating a ne

Using ProteoProfile wizard

action displays a new window called the Pro

ProteoHarmony wizard

ep

Start wizard

The role of the wizard is to
guide you through the
process of clustering your
experiment. Details for the
4 steps can be seen by
using the « Expand » button.
The 4 steps are necessary,
but they do not require to be
done through the wizard.
Read the short texts
associated with the steps to
get a better idea of what to
do next. You can also click
on the « ? » buttons to get
the corresponding page of
the user manual.

Other possibility :

Use ProteoConnection

Start cluster

peptides from raw files (i.e. preparing SD

~Step 2 : Create a project file

~ Step 3 : Create a pepl

~ Step 4 : Cluster identi
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W project

When you first use ProteoProfile, after login in, you are greeted with a window listing your (currently
empty) list of projects. To start using ProteoProfile, click on the « Create New Project » button. This
teoProfile wizard.

Follow ProteoHarmony wizard to convert raw files into necassary sdf files and automatically create a first draft of the
project file. You vl need ta spaciy an existing parameter file. All the files will be converted in parallel {faster on 2
multi-core computer).

OR
Use the familiar MassSense interface to convert raw files into sdf files. MassSense allows you to create customized
parameter files.

A project file is a text file with the CSV extension (Comma Separated Values). It is usad to associate each sdf file
to a condition, a replicate and a fraction. If you used ProtecHarmony’s wizard to generate the sdf files, you can
use the project file created in the output folder. All it needs is a condition, replicate and fraction number. Here is
the structure of a typical project file :

Condition, Replicate, Fraction, Peptide Map(Optionnal), Sdf path
1,1,1,,C:/Folder/SubFolder/Exp_Ctrl_R1_F1.sdf
1,1,2,,C:{Folder/SubFolder/Exp_Ctrl_R1_F2.sdf
1.2.1..C:/Folder/SubFalder/Fxn Chrl R? Fi.edf

tide identification file (i.e. preparing a Mascot report)

The peptide identification file is a CSV file that lists all the Mz identification made during the acquisitions of the
rauw files. ProteoConnection can generate these files, but it could also be a Mascot Report in CSV format.

The peptide identification file has a number of information for each peptide that it lists. Here is the exhaustive list
of columns:

Search Log Num, FileName,Comment,UniPrat ID, UniProt URL, PIR URL, EntrezID, Entrez URL, Protein
Description, Species, Mass, Num of Peptides, Peptids QuaryNum, Peptide Sequence, Pep Modification, Pratein
Pentide Start. Pentide Fnd. Pen Seare. Pen Rank. Pen Dhserved Mz Pen Cale Mass. Pentide.

ified peptides

The clustering step aims at merging togsther all the information extracted from the maps and the peptide
identifications. It is possible to validate the results, save it to a database and export it to files. The exported
information is as follow:

- The normalized and aligned list of clusters

- Images depicting the effect of normalization on the different conditions

When you click on the « Start cluster » butto

M Select clustering parameters

Import Project File Create Project file

Import Project From DataBase

n, a dialog appears where you need to enter the desired

clustering options. These options include the path to the project file and the identification csv file (or
Mascot report in csv format) and an output folder. Pay a particular attention to the « Parameters »
zone as these parameters greatly influence the quality of the clustering results.

DEX

No file/project selected!

Click « Run » to start the clustering

I

Import Identification File(s)

No file(s) selected : Clustering all detected ions together instead of using identifications.

process. Follow the progress through the
Console. Your results will eventually be

Select output folder

Please select an output folder.
Mztolerance MmnPpm | 22|
Retention time tolerance| 1.2 |

Clustering parameters :

Fractions Look up 7

Allowed RSD Change (%) | 75

[“Align fractions independantly]
[“include unassigned peptides|
Minimal Identification Score | 15 | Intensity threshold used for profiling 8000

written in the specified directory in csv
format. You will also be asked to save
your results in a database. If available,
this option makes it easier to recover your
results and validate them.

I

Cancel
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Main window

What is a node?

In ProteoProfile, a node is a groupment of °
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December 2010

Mascot entries;

information associated to a project. Nodes

are displayed on the main window as green

(focused) or red (archived) rectangles. There Each nodes have there own options available

are many types of nodes:
e Project;
e (lusters;

e Filtered clusters;

throught their contextual menus (right-click).
Nodes displayed in ProteoProfile’s main window
always represent the list of objects currently
loaded in memory.

ProteoProfile’s Main Window

The Main Window is where all
the action takes place. Each
time a node is loaded from the
database, it is displayed there.
Every action also spawns new
objects that end up there.
Nodes can be moved
individually or as a whole to
maintain the space a little
more readable. They can also
be archived, which puts them
in red, and in the back.
Archived node remain in
memory and are still fully
accessible. Focused nodes
(green) serve simply as a
reminder of which node a user
is currently working on.

The dependency between
nodes is represented by the
shape of the lines connecting
them. The parent node as a
large line that gets thinner
before it meets a child node.
When exporting nodes to a
database, this becomes an
important fact: All the parent
nodes of the node being
exported will also be exported,
but all its childs will be ignored.

JIcoteofIrofile

Mascot 12/14/2010 4:37 PM
Entries : 4268 |

Mascot 12/14/2010 4:37 PM
Entries : 1272 o

New Project :214/201043751

Orbitrap XL

Spike # 172
Tolerance : 22ppm,
1.2min

Clusters 12/14/2010 4:37 PM
# of hits : 242 &

Peptides 12/14/2010 4:39 PM.

Entries : 204
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Console

Using the main window’s console

The console displays various information on what the software is
actually doing. Keeping an eye on it for unusual messages is a
good way of making use of the application.

Every interactions commanded by a user are displayed on the
console, both bad news and good news are printed. Messages will
also be written in a file, in the « Log » folder of the application’s
directory. This is of great help to speed the diagnostic process
when a bug is found in the application. CREss

Admin
Center

Jrigin

Jpen MassSense
Configure Database
Display help pags

Additionnally, it is possible to enter commands in the field bellow the console. Commands are
directly interpreted as C# code. It is possible to use it to resolve simple equations. It can also be
used to call methods that are part of the software but not accessible through the graphical user
interface. Here are some examples of its use:

° Typing « 15+18%*(22/3.5) » and the return key (Enter) will output the answer on the
console : « 128.142857142857 ».
o Typing « CSV.FILTER » will launch an application that removes lines from a csv file based on

the presence of a certain word at a specified column.

Useful 11inks

I User guide
I Technical documentation
I Subversion repository

I Software support

What to do if you see an error in the console

ProteoProfile is design to be robust to errors. file and a small description of the project / file
This is good to prevent loosing data for you were working on. The log file can be found in
simple, non invasive errors. But these errors your copy of the ProteoProfile folder and is
still need to be reported and fixed. This is named with the date of the error *

where the console, and its associated log

files, are handy. When error messages of . )
unusual warning appear on the console, -= ProteoProfile Latest =-/Logs/YourDomain/
report it to Mathieu. To speed the debuging  YourUser/ Day_Month_Year.txt

process, attach to your email the latest log
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Importance of cluster validation

Clustering is a non-trivial operation that
consists of grouping together elements

look at important clusters (peptides) that show
unpredicted behavior. It is also necessary to
between objects. In this case, it regroups validate clusters that have duplicates between
common peptide ions found on different them to correct the clustering error that occured.
maps. Since it clusters different conditions To learn more about clustering, read
together, peptides that are very similar are ProteoProfile’s technical documentation.
sometimes put in a cluster they do not belong

to. So far, nothing beats the human eye to

spot these errors. That is why it is very wise to

Using the Validator

To launch the validation tool, use the contextual menu on a cluster or filter node. This tool consists
of multiple windows that can be reshaped and moved to fit the user’s need. There are two types of
windows.

T 5 List of clusters - — p—— Lo | &) )
e — — M _
| Create Filter Size _Emors Mz Rt Mascot Entries 1 2
- L .. 2SSO TS
q| | show |1 5 3691637 | 2381 |{22.1)[ 18.22] NVATPR --+-- Phospho (ST)-T4 »| 198262| 316958 | °
Show |2 9 4502354 | 3804 |{L.L1) 1925 ] EGUYVHRV = | 26505751 | 22100600
'l Show |3 2 480.6054 | 4638 | {131)[ 41.75 ] RHPEYAVSVLLR v | 200338
s E Show {4 5 484.219¢ | 3205 |{2.5.1)[ 63.01 ] CDPGYIGSR Serum albumin precursor [Bos taurus]. i
i
E Show |5 10 532.242¢ | 4040 |{221)[ 46.10 ] TVDMESTEVFTEK --+-- Phespho (ST)-56 v| 1723574| 840239
kL
| Show |6 9 586.985¢ | 54,80 |{1.2.2)[ 30.14 ] DRVYIHPFHLIVYS - | 3224823 633986
= == = = = = =

The list of clusters displays information on all the clusters belonging to the node. Each line can be
left click (to simply change its color) or right click to access the list of operations available on the
cluster. Current operation list include a deletion option for the selected cluster. Visualisation of the
actual content of the cluster is accessed throught the button at the left side of each cluster. It is also
possible to open an arbitrary zone (mz/rt) by right clicking on the header of the list of clusters.

o Vaidtor -4~ (4842196; 32050 2 INT=1501237E+07,

[]  @iocrmcsons __[n22567) coPOYGSR

The cluster window displays the heat maps for
all the conditions in the project. Any number of LH AN
windows can be opened simultaneously. As \.i',*:l
long as the window is opened, the cluster line o AT
from the corresponding cluster list window will &L H
remain dark blue. When cycling between * ]
windows, this helps identify faster the cluster T
e

that are currently opened.
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Validator window
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Using the validator window

The main purpose of the validator window is to allow the manual modification of clusters. In this
regard, it displays as much information as possible to help users in their decision process. The title

e cuser x
B | Validator ~4- (484.2196; 32.0501) Charge=2 INT=1501237E+07
— b = | ————
[l.- [ Lock Fractions |11.2.111 25.67) copevIGSR .
=
F Fraction 1[ | Fraction 1 Fraction 1
1 . P L e B ‘a 4‘ '
} % 3234 . EEES 1 *i & LR 33.54 ]
LY . ) H * M T " N .
- R R R b
- : * £ M N I ’ "fi M A £ .
pl 32 ¥ pl 2 * . . pl 331
L . L % .i . { £ 2L 4
I T 1 (- . * i i
cfsas{ N * . |24, ‘ - H 1 c|32.54 |
A A P A . 1
T T 3 T l A =
E| 22 * E| 32 : E| 32 4 **
¥ . -’
*AL S . * *
2 LR 8 R AT kY S ) .
313{ 8] 315 op o . 4 as] o ¥
* [4843582|3*5§5§1] 3 : * )‘( l *
4#4 49".5 lb5 483.5 lii 4!54 481‘.5 45! 48'3 3 4#5 lél 4B!| 5 4&5
Fraction 1[ | Fraction 1 Fraction 1
L] - - £ £ ¥ - *
. I 3 . )
b 4 33.54 ]
. . .
H : . R l b
$ E
$ ] MEER i
! s | P
H
: 1 i !
. 25 - .
' G’ - - i * c 32.5 '}’ - L. H

of each window shows information about the current values of the cluster. Below the title, the zoom
back and zoom forward buttons becomes available as soon as the user as zoomed in on one of the
maps. If selected, the « Lock fractions » option lets the user control all the sliders (read below) at the
same time. Furthermore, a drop-down list shows all the Mascot entries associated to this cluster.

A contextual menu is available by right-clicking in the
background of the validator window. It offers three
options to (respectively) : set the desired size of the heat
maps, in pixel; remove all the peptides from this cluster; Empty Cluster
start a new clustering for these mascot entries, using the ReCluster!

current mz/rt values of the cluster as guide.

Set individual Sdf window Size

The heat maps are disposed so that each line corresponds to a condition, and each column a
replicate. Each fractions are then displayed on top of one another. To cycle through fraction, use the
slider located at each right corner of heat maps. Two heat maps are displayed at the same time, with
varying transparency depending on the slider’s position. When interacting with the heats maps, pay
attention to the fraction you are currently working on as it is not always trivial based only on the
position of the slider.
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Heat maps

Interacting with the heat maps

Heat maps are mass spectrometer files Fraction 1 j J
rendered by dots of color : yellow for high |5 | l +-9 i ¥ .
intensity values, and red for medium values b3 +
and black for low values. The maps are |**7] ' % N
displayed using mass to charge ratio as X axis R| s& - ! :
and retention time as Y axis. Detected E 5.5 ¥
peptides are drawn with different shapes: % | .
55 1
. Star : Unknown charge R ﬁé%.ﬂ )* *i .
54,5
. Plain purple circle: 1 L ¢l s v %
54 o =
. Green cross : 2 3
53,54
. Triangle : 3 s
For every other shapes, the number of sides i : :

sde  sSg6.5 587 5975 S48 5885 589 58

corresponds to the charge state.

Peptides included in the cluster and mascot entries associated with this map are represented
respectively by red empty circles and green empty circles. The highest scored mascot entry is

displayed as a green diamond.

To add a peptide to a cluster, double click where you want it to be. If another peptide was already
selected for that map, it will be replaced. If you wish to remove a peptide from one map, simply double

click on the map, in a zone without any value (no colored dots).

ﬁ;Eticm 1 j

Useful 1inks To zoom in on a zone of the heat maps, drag the right mouse
button on the map. This will draw a blue rectangle. Releasing
the right mouse button will then display the content of the

w mHPO~CumA

I User guide drawn rectangle, stretched to fill the space between the X and Y . ,§ LYy % n’,:i'i%
axis. :
£
I Technical documentation . -
I Subversion repository F'actmnl';
= {
I Software support A When dragging the left mouse button, a blue cross follows the
[556.9524|55.53033] cursor. This cross is accompanied with the values of the pointed
s +, 4 artefacts. The cross is useful to see what is the currently edited

fraction.

T
N,
e
oo,
+ A3 't?
oo

w mMArOo~COTmm

S8d.34 586,93 587,02 SET.06
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Using filters

By using the contextual menu of a cluster New filters can be written in C#. The filter is run
node, you can access the « Create filter » for each cluster that are kept only if the
option. This option is also available from a KeepCluster variable is set to « true ». At the
button on the list of cluster window (top left bottom of the dialog, there is a small legend
corner). The « Filtering clusters » window has a describing some of the available variables. This is
list box in the top right corner that shows the not an exhaustive list, and you might have to
already written filters. These can be chosen refer to the code of ProteoProfile to write complex
and modified, at will. Each time a filter node is expressions. The code is available through the
saved to the Database, it is added to this list. subversion server.

M Filtering Clusters

Existing filter scripts : /{This fitter retrieves only dusters where one of its mascot entry has a ~Phospho~ modification
[ IkeepCluster = !(eem].sta' = mascotEntry. peptideMod. Contains{"Phospho™);

/[ This filter retrieves only clusters where one of its mascot entry has a ~Phospho~ modification
KeepCluster = mascotEntry.peptideMod.Contains("Phospha");

if(IKeepCluster)

{

foreach(clsMascot mascotE2 in mascotEntry.sameQuery)
if(mascotE2.peptideMod.Contains("Phospho™))
KeepCluster = true;

Varishles - cluster, mescotEntry
Cluster members : MZ, BRI, CHARGE

MascotEntry members : observedMz, elutionTime, peptideCharge, peptideScore,  semeQueryivector of other MascotEnt:
Comparison Operators : <, <=, ¥, =, ==

Logical Operators : &&, I, >, >=, = Create!

Examples of filters

The following filter retrieves only clusters where one of its mascot entry has a ~Phospho~
modification:

KeepCluster = mascotEntry.peptideMod.Contains("Phospho");

if(!KeepCluster)

{

foreach(clsMascot mascotE2 in mascotEntry.sameQuery)
if(mascotE2.peptideMod.Contains("Phospho"))
KeepCluster = true;

The following filter retrieves only clusters where the highest scored peptide has the sequence «
ETQGG »:
KeepCluster = mascotEntry.peptideSeq.Contains("EQTGG");

The following filter keeps clusters with MZ values between 600 and 800:
KeepCluster = cluster.MZ > 600 && cluster.MZ < 800
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Tell me about what is missing in here!
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Something 1s missing?
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