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» This tutorial provides an introduction to the graphical user interface
(GUI)

» This tutorial will walk you through each step of creating a new
MultiAlign analysis.
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-
. MultiAlign - v5.0.0.23670 - 32-bit - databaseshew.db3 R=n= g

MultiAlign
Start

Recent Analysis

To start a new analysis,
click the “New Analysis” Link
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. MultiAlign - v5.0.0.23670 - 32-bit - databaseshew.db3 R=n= g

MultiAlign
Start

Recent Analysis
To open an existing analysis
click the “Open Analysis” Link




MultiAlign

h@ GUI Basics

7

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

. MultiAlign - v5.0.0.23670 - 32-bit - databaseshew.db3

MultiAlign
Start

Recent Analysis

The recent analysis
window will display 10 of
your latest analysis
performed. Click to open
one.
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. MultiAlign - v5.0.0.23670 - 32-bit - databaseshew.db3

MultiAlign
Start

Recent Analysis

Clicking the home button
will always take you back
to this home screen.
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. MultiAlign - v5.0.0.23670 - 32-bit - databaseshew.db3 R=n= g

MultiAlign
Start

Recent Analysis

Clicking the analysis

button will take you back
to an opened analysis, or
running analysis window
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The Analysis Is broken Into several rocic o il
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= = = = =
- —— e
1. Home Screen 2. Select Data 3. Set Parameters 4. Select Baseline 5. Set Analysis
and Mass Tag Path and Name
— — Database
6. Running
Analysis
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-
. MultiAlign - v5.0.0.23670 - 32-bit - databaseshew.db3 R=n= g

MultiAlign
Start

Recent Analysis

To start a new analysis,
click the “New Analysis” Link
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- B
- MultiAlign - v5.0.0.23670 - 32-bit - databaseshen b e (e EER

Local Files DMS

[] Include sub-directories

Remove Selected Select “ m Datasets

Dataset ID Dataset Mame Instrument File Sequence File Parent Folder

This page helps
you load
datasets into
the application.

E Creating new analysis. Y
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- B
- MultiAlign - v5.0.0.23670 - 32-bit - databaseshen b g (e EER

Local Files DMS

[] Include sub-directories

Add Input File

Remove Selected Select “ m Datasets

Dataset ID Dataset Mame Instrument File Sequence File Parent Folder

Click browse to load files stored in a
directory. Select “include sub-directories” if
you want to include files in sub-directories.

E Creating new analysis. t
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- B
- MultiAlign - v5.0.0.23670 - 32-bit - databaseshen b e (e EER

Local Files DMS

Add Folder Path |

Add Input File

Add Single File

Remove Selected Select “ m Datasets

Dataset ID Dataset Mame Instrument File Sequence File Parent Folder

If you have a MultiAlign input file, you can
load data directly from that location

E Creating new analysis. Y
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- B
- MultiAlign - v5.0.0.23670 - 32-bit - databaseshen b e (e EER

Local Files DMS

[] Include sub-directories

Add Input File

hdd Single File

Remove Selected Select “ m Datasets

Dataset ID Dataset Mame Instrument File Sequence File Parent Folder

Or you can select a single file from your
directories to load.

E Creating new analysis. Y
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d
- MultiAlign - +5.0.0.23670 - 32-bit - databaseshew.db3
— -

Local Files DMS

Analysis files are displayed in the data grid below.

Remove Selected

b-directories

You can remove any files you accidentally loaded
or do not want to include by first selecting the
items, then pressing the remove selected button

Browse

Browse

Dataset ID

Dataset Name
bioreacter_rumeni_r1_r_31jul11_jaguar_11-07-17

Instrument File
bioreacter_rumen1_r1_r_31jul11_jaguar_11-07-17

Sequence File Parent Folder

M-\data\proteomics\MAPaper\dats\Rumen

bioreacter_rumeni_r2_31jul11_jaguar_11-07-19

bioreacter_rumen1_r2_31jul11_jaguar_11-07-19

M:\data\proteomics\MAPaper\data\Rumen

bioreacter_rumeni_r3_31jul11_jaguar_11-07-18

bioreacter_rumen1_r3_31jul11_jaguar_11-07-18

M-\data\proteomics\MAPaper\dats\Rumen

bioreacter_rumen2_r1_31jul11_jaguar_11-07-19

bioreacter_rumen2_r1_31jul11_jaguar_11-07-19

M:\data\proteomics\MAPaperidata\Rumen

bioreacter_rumen2_r2_31jul11_jaguar_11-07-17

bioreacter_rumen2_r2_31jul11_jaguar_11-07-17

M:\data\proteomics\MAPaperidata\Rumen

bioreacter_rumen2_r3_31jul11_jaguar_11-07-17

bioreacter_rumen2_r3_31jul11_jaguar_11-07-17

M:\data\proteomics\MAPaperidata\Rumen

bioreacter_rumen3_r1_31jul11_jaguar_11-07-19

bioreacter_rumen3_r1_31jul11_jaguar_11-07-19

M:\data\proteomics\MAPaper\data\Rumen

bioreacter_rumen3_r2_31jul11_jaguar_11-07-19

bioreacter_rumen3_r2_31jul11_jaguar_11-07-19

M:\data\proteomics\MAPaper\data\Rumen

||| | e w]|r] =] o

bioreacter_rumend_r3_31jul11_jaguar_11-07-17

bioreacter_rumend_r3_31jul11_jaguar_11-07-17

M:\data\proteomics\MAPaperidata\Rumen

bioreacter_rumend_r1_31jul11_jaguar_11-07-17

bioreacter_rumend_r1_31jul11_jaguar_11-07-17

M:\data\proteomics\MAPaper\data\Rumen

bioreacter_rumend_r2_31jul11_jaguar_11-07-19

bioreacter_rumend_r2_31jul11_jaguar_11-07-19

M-\data\proteomics\MAPaper\dats\Rumen

bloreacter rumend_r3 31Jul11Jaguar 11-07-18

bloreacter rumend_r3 31Jul1uaguar 11-07-18

M:\data\proteomics\MAPaper\data\Rumen

M-\data\proteomics\MAPaperidata\Rumen

Cancel

oo [ |
I

Add

Add

Add

Datasets
L
Next

E Creating new analysis.

16



MultiAlign

= MuliAign -v50.023670 - 2-bi - databaseshen.dod

Expart Parameters to HTML.

h@ Parameter setup page
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» The parameter setup page
allows you to customize the

algorithms par
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XiSting Parameter File Pacific Northwest
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» You can load an existing

parameter file by clicking the
blue “Load Existing” button.

| = Multiafign - v5.0.0.23670 - 32-it - databaseshew.3b3 = el
Opticrs when linking MS/MS spectra 1o MS Features
LC M Feature Finds N
2 = Open - — L ' =
-
LG-MS Fillering GOe\, ) Computer » MEGADISK (M) » data » proteomics » MAPaper » Suppliedinformation » Shewsnella » results » databaseshew » B E tabaseshen o]
Mass Tag Datzbese T T Ev 0 @
e 2 cavores Name - Date modified Type Size
B Desktop I Plots 12/12/20129:26PM  File folder

Drif Time Alignmet - IMS 18 Downloads %] parametershmsms.xml 12/12/20129:22PM XML Document 7kB

v e £ My Document:

- e ——y || ProjectPlans-F12

Peplide identbcalion - STAC i i download
. paperutialign
Featurs Consclidaior
4 Libraries
1% Computer
&, 0sDisk ()
s MEGADISK (M)
= & morphology (\\pnlprojects) (V:) I
The miz tolerance window ta mach an MS fect &2 BionetSoftware (\\proto-5) (Z)
. Morphology
xport Parameters o HTML G Nenwork
1 File name: | [MultiAlign Perameters (“mi)

Com ) Come ] |
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» These parameters specify the
tolerance to match a precursor
m/z of a deisotoped feature In

S — - _— the parent scan to an MS/MS
— = » Specify the tolerance based on
BT | your instrument resolution.

—— » Defaultis
15 m/z

3
ExportParametersioHTML |

o
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» These parameters define how
to group MS-features, I.e. a
feature that is eluting over a

S S— number of scans.
el » MS-Feature Filtering
T : ‘ M [sotopic Fit Score
LLLLLLLL B Abundance Fit Score
| = F | B Should Invert Isotopic Fit
== J Score
= “ - ® = True (filter things with low fit
Scores
® = False (filter things with low
fit score
» Weights

B Weights used in distance
calculation for grouping
features

20
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h@ LC-MS Feature Filtering P
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. — N

'~ Muhikign - v5.0.023670 - 32-bit - databaseshew.db3
in F aature Li
LC-MS Feature Finding
i
H
LG-MS Flerng Charge Stz
mmmmmm rargeSiate.
Mass Tag Database MinimumGChargeState
Elution Time
LCMS Feature Al
IntensityiAbundance.
DriftTime Algomend - MS | pfirimuma bundance
Mass
8 Faature Clusteri MasimumMancisategic
MinimumMoncisatopic
cpticde identiical S
setegeeFil
eature Consclidator
IsotopicFt
Miramum isatops it score
Export Parameters io HTML

Optices forfitering LC-MS feares afe feature losding or finding

» These parameters specify how
to filter the features.
B Minimum LC-Scan Range
B Minimum Abundance cut-offs

B [sotopic Fit Scores
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» These parameters specify how
to filter the mass tag database.

» Filters map to columns in Mass
Ry e = e Tag Database

Filtering options for oading mass tags from the database.

LC-MS Festure Finding

ConfirmedTags

BgatPaamces oML |
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MultiAlign
h@ Alignment
» LC-MS feature finding

parameters specify weights,

calibration types, and other
parameters for the LCMSWarp

R algorithm.
» These parameters do not need
to be changed.
()] |
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» If analyzing lon Mobility data
(LC-IMS-MS) this section could
be used to align drift times.

. = =y )
Alignment ophons when data was acquired with an lon Mobility Separation.
ES
M n
s True
% T False
Festure Al False
Drif Time Alignment 5
1%
G-MS Feature Clustering 4
1
‘epiide Igenbfication 008
“eahure Consclidator
DriftTimeTolerance
Ot folerance (ms)
Export Parameters o HTML Savehs
"
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h@ LC-MS Feature Clustering PecC Tt
Proudly Operated by Bafielle Since 1965

» These parameters are used to
specify how to cluster features
across datasets.

== e B Clustering Algorithm
| B Cluster Centroid
= — Representation
e | - M Clustering Tolerances
== b ® Monoisotopic Mass
® NET
T s o ! @ Drift Time
— =] B Ignore Drift Time
. : :
LS ® Set to false if analyzing lon
Mobility data
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» These parameters are intended
for the STAC algorithm.

» Change the tolerances

e parameters based on your
et st Instrument resolution
’ B Mass (PPM)

B Drift Time (lon Mobility)
®3

» You can leave the NET

tolerance at .03

H S E 3 T

Pie
1
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MultiAlign
@ Feature Consolidator . NT},?{
- parameters

» These parameter define how to
consolidate features that may
have been improperly split

e : — during the LC-MS feature
e T finding stage.
= i » The Abundance Type
v parameter specifies whether to
— sum or use the maximum
abundance value if two
o e ———————— features from the same dataset
o | are clustered together after
or | alignment.

B Suggested value = Sum

27
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» Once you have setup the
parameters, a baseline must
be selected.

Sty i o o » Two types of baselines can be
— used:
. B Mass Tag Database
B LC-MS dataset
» NOTE: If you select a mass tag
database for alignment,
MultiAlign will automatically
= perform STAC for peptide
identification

28
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» Click the blue button “Align
Dataset(s) to Dataset”

» Select the dataset from the
R =S S drop down list

Algrenent Type

_r1_s_31jull1_joguar_11-07-17
a3l _jaguar_11-07-19
¥3_31plt_jagquar_11-07-18

H1_3plt1_jaguar_11-07-19
baoreaster_numen3_r2_31pl11_jaguar_11-07-19
bioreacter_numen3_r3_3pl11_jaguar_11-07-17
bioreacter_numend_ri_31pl11_jaguar_11-07-17

D beoreacter_numend_r2_31pl11_jaguar_11-07-19

Mass Tag Databasfor Abgament ot id bireacter_numend_r3_3fpuli1_jaguar_11-07-13
bioreacter_numen5_r1_31pl11_jaguar_11-07-13
beoreaster_numen5_r2_31pl11_jaguar_11-07-18
bioreacter_numens_r3_31plt1_jaguar_11-07-18

Select a datsbase for signment, peak

o
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Click the blue button “Align
Dataset(s) to Database”

Click the gray “Browse” button.

Find the local mass tag
database file on your computer.

Choose a Mass Tag database

i el format:
z B APE Cache Database (ape)
B B MTDB Created SQLite
database (db3)
h =
(A

wwwwww
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'~ Muhikign - v5.0.023670 - 32-bit - databaseshew.db3

Sslectthe path for the dsts | mdataimyalder

Give your analyss aname myAngiysd)

Browse For Folder ==

=
= Ubnries
£ LaMerche, Brisn L
M Computer
B Hetwork
) Connrol Panel
 RecyleBin
)\ CrgbosrDsts
Instanes
J\ MulbiLgnSchems
ki Papers
) SpectrumLook |

5

[aonraer o] [ e ]
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» Provide a name for the

'~ Muhikign - v5.0.023670 - 32-bit - databaseshew.db3

Sslectthe path for the dsts | mdataimyalder

Give your analyss aname myAngiysd)

analysis
B All files that are created (log
— files, output cross tab files, and
L the result database will have

be prefixed with this name
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226159c_shew_11_02_pt5-d_6jun11_sphinx_11-04-05

Features Abanment Heatman

Monoisotopic Mass
SBEIES S8 ER2I R

[ESSEEr ==

h@ Running Analysis Window Pacific Mo

Proudly Operated by Battelle Since 1965

» The Analysis window will be
displayed as shown.

» The bottom part of the window
displays all messages the
MultiAlign algorithmic back end
puts out.

» The top part of the window
displays images produced
during various steps of the
analysis.
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I

» To stop the analysis, click the
blue “Cancel” button on the top
right of the screen.

~ Mukiafign - v5.0.0.24589 - 64-bit [y )

' 1201772012 2 3508 PM - 141 MB - Strtng Mulilign Console Application
121772012 2:38:08 PM - 141 MB - Creating analysis:

1211772012 2.38:08 PM - 141 M8 - myAralysis db3
12712012 2:38:08 PM - 138 MB - Storing analysis:
121712012 2:38:08 PM - 139 MB - mitestoutpit

1211772012 2.38.08 PM - 139 MB - o input files spectied.
121772012 2:38:08 PM - 138 MB - Using Parameters

A2T012 2:38:08 PM - 136 MB - Full Path ¢ sl

1211712012 2:38:08 PM - 136 MB - Fie Name: mybnalysss sl =
1211772012 23808 PM - 136 M8 - Perfoming analysis.

121712012 2:38:08 PM - 136 MB - Seffing up data providers for caching and siorage

QT
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Output Files Pacific Nog U=
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» You can navigate to the folder using
Windows Explorer to find the data as
the analysis is running.

» Thisis a list of files that MultiAlign will
generate during the analysis.

i — EI Eg k!
—
@uv| . % Shewanella » results » databaseshew » - | 3 | | Search databaseshew L2 |
Organize « Include in library + Share with = Burn New folder == - O @
e |~ MName . Date modified Type Size
| .. Plots 12/12/2012 9:26 PM  File folder
E | || databaseinput_12-12-2012-21-22-27 txt 12/11/20121:44 PM Text Document 1KB
; || databaseshew.db3 12/12/2012 9:26 PM  DB3 File 72,628 KB
@ databaseshew_abundance.csv 12/12/20129:27 PM  Microsoft Office E... 2,815 KB
@ databaseshew _crosstab.csv 12/12/20129:27 PM  Microsoft Office E... 7,269 KB
=] databaseshew-log_12-12-2012-21-22-27.bct  12/12/20129:27PM  Text Document 17 KB
€ indechtml 12/12/2012 9:27PM  Chrome HTML Do... 11 KB
= =] parametershmsms.xml 12/12/20129:22 PM XML Document TKB
, 8 items

Plots
B Directory containing data
Input file

B Areconstructed input file that could be used to
run the console application

Database

B A SQLite formatted database that links all data
from raw spectra through clusters of features
across datasets, and mass tag identifications
(linked to proteins if using a protein MTDB)

Cross tabs

B Aset of cross tabs that have data useful for
downstream analysis

Log

B Alog file with the name of the analysis, date
and time the analysis was started.

Parameter file
B Saved parameter file so you can repeat the
analysis again
HTML summary report

B Shows all analysis plots and synopsis of data
analysis.
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I

» If you receive an error, and you cannot conclude what the error is,
there a log file will give you the specific error, and stack trace that
would be useful for our improvement of the tool.

' BT )
—— 5
@vv| . %« Shewanella » results » databaseshew » - | +3 | Seardidatabaseshew P |
-
Organize = Include in library « Share with = Burn Mew folder = ~ [ @
= -~
. *  Name Date modified Type Size
"
| .. Plots 12/12/2012 9:26 PM  File folder
i= | | databaseinput 12-12-2012-21-22-27 tt 12/11/2012 1:44 PM Texdt Document 1KB
i || databaseshew.db3 12/12/2012 9:26 PM  DB3 File 72,628 KB
| @ databaseshew_abundance.csv 12/12/20129:27 PM Microsoft Office E... 2815 KB
| @ databaseshew_crosstab.csv 12/12/20129:27 PM Microsoft Office E... 7,269 KB
| = databaseshew-log_12-12-2012-21-22-27.t  12/12/20129:27 PM  Text Decument 17 KB
€ indexhtml 22/12/2012 9:27 PM  Chpome HTML Do... 11 KB
ﬁ 2] parametershmsmszml 12/12/20129:22 PM XML Document TKB
, 8 items
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» After a successful analysis you
should see this window

Clusters
1D Monaisolopss Mass: NET Drit Time Charge Dataset Members Total |
0| 4861221655475665 |0 196245675085013 |22 5001108262207 1|1 1 -
1 [488223570098134 |0 118451295041331 | 22 3740043540137 |1 2 2
7 [ S5T 317971631913 [0 146755036228753 |24 1324501037598 1|1
3 |557 31784202647 |0 147396438804242 1
4| 556.31 1822504565 [0.039647420360859 T 7
5 |55831498027029 [0 067381706457318 1 2
0 445080140411502 1 1 2
0 44340320036204 1 i 4 I
0 114758208997005 1 1 g
0107387 145822985 1 1 -
0 09607247965842¢: v o ]
o 1 1 g
12567 366327107642 |0 151 18264652076 |25 13gseasiaiez1 |2 z =
13 [567 364414857528 [0 125729703369628 | 25 5005301231451 |131 F
14589 318122444637 |0 335820738733522 | 24 7499694824219 | 1 1 1
15 580 31E300588343 [0 I36045560601219 | 25 052081186521 | 145 E
16580 374580111585 [0 21391374791764 |25 307T0004EaTT [1 |10 10
17| 599.375172165145 |0.180054507015732 | 25 8034515380859 |1 76 ™
16599 377511338520 [0210012275365869 25 T103691101072]1 |16 1§
Bl pumenmas e ) —- 01 02 o3 os a5 o5 07 08
v " . NET
Tags and Clusters
Hearby Clusters 5873 813
i 0B NET k]
D Monoisatopic Mass NET Drift Time: { 58_’4;'3 e 58%3
3 g 7
[ a7 632107042 [0 51 15a64eseaTo |25 1sesessiatana| i £ =
1| So7 36532710764 [0 151 15a6areawTs |25 mseestseald £ H
§ e i e
3 g 243PPM
s i
2% % ‘o
= » o1 o 04 0 e z * 5 % 7 ®
NET Drift Time (ms)
m T‘ Analysss loaded. Creating plots.
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~ For more mformatlon see the MultlAllgn




