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1. What software do | need for iTRAQ
or TMT?

2 Select Summary Report (iTRAQ Bplex) - Microsoft Internet Explorer

B St e Fgwrtes Looks Leo
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#4542 Mascot Search Results

user + 3emne

il | SosttrlLamtrinecince om

Search title : iTRAQ Bplex

S data file © D:\Distiller Quant Test Data\iTRAQ\4000\merge.txt
Datanase : Swissp (366226 sequences; 132034191 residues)
Quantitation : ATRAQ Bplex method details

: Applied Biosystems iTRAQ(TM) B-plex reagent
: 23 May 2008 at 08:31:16 @NT
: Trypein/e

) (H-temm) )
domethyl (C),Oxidation (M)

D 1147113 115/113 116/113 117/113 118/113 119/113 1217113
1120 162 1.222  1.0% 1.057  0.977  1.017

1.007 1125 1.278  1.113 1176 1.087  1.029
0.247  0.904 0,902  1.289  1.048 1,023  0.860

1.285  1.189  1.279  1.390  1.093  1.250  0.834

1.142 1.144 1,306 1.082  1.288 1,039  1.074

1.062  1.275  1.252  1.218  1.200  0.930  0.964

1.054  1.046  1.150  1.142  1.251

1.020  0.856  1.140  0.983  1.155 0,945  0.787
0.905  0.969 1,415  0.914  1.075  0.813  0.508
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In Mascot, the quantitation approach used for ITRAQ and TMT is called the Reporter
protocol. All of the information required to perform quantitation is present in a standard,
MS/MS peak list, so everything can be handled by the Mascot search engine.

Here, for example, is a Mascot search report where the tag is the Applied Biosystems 8plex
iTRAQ. The data are from a 4000 series TOF-TOF.



1. What software do | need for iTRAQ
or TMT?

A Select Summary Report (John Rogers TMT PQD extract_msn.exe) - Microsoft Internet Explorer [@]=]E3]
-
..

e Eh vew Favodes Dok e
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vess | ) e_quant_report_detai=18 quant_outlers_method=autof_quant_min_num_peptides=25 min_precursor_charge=1, quant_pep_threshold_type=at Heast-+homology ¥ | [EJ G0

SMATRIX

£E5E Mascot Search Results

user + Jonn cottreir

Enail : 3ottrellomatrixscience.com

Search title  John Rogers THT BGD extraot men.exe

¥S data file  \skiom _test_ Rogers - _aittoe

Database | Swissbrot 55.1 (359942 sequences; 129199333 residues)

Quantitation : TMT 6plex method details

 Proteame Soienoes sixplex Tandem Mass Tag

Timestamp 4 Rpr 2008 at 12:45:45 @IT

Enzyme : Trypsin/P

Fixed modifications : Carbamidomethyl (C),TMT6éplex (N-term),TMT6éplex (K)

Hass vatu : Monoisotopic

Protein Mass | Unrestrictea

Peptide Mass Tolerance : £ 2.5 Da

Fragnent Mass Tolerance: £ 0.35 Da

Max Missed Cleavages

Instrament type EsT-TRAr

Wamber of querics a1s1

Protein hits @ 127/126 128/126 129/126 130/126 131/126
1680  2.576 4,505  1.958  0.679 OVAL CHICK Ovalbumin - Gallus gallus (Chicken)
15677 2,75  3.881  1.908  0.512  ALBU BOVIN Serum albwnin precursor - Bos taurv
21027 3.3 4.409 2,621  0.793 TRYLBOVIN Cacionic trypsin precursor - Bos te
2221 slom 4318 2.291  0.619  LYSCONICK Lysoryme C precursor - Gallus gallu
2002 2,965 .07  2.022  0.735 MYG_EQUBU Hyogiohin - Equus burchelli (plaine
2213 3.18  4.211  2.276  0.779 CAND BOVIN Carbonic amhydrase 2 - Bos taurus (
1708 2,693  3.259  2.481  0.626 GBPIG  Glyceraldehyde-3-phosphate dehydrog

Select Summary Report

6plex TMT data from a collaborative demonstration by Proteome Sciences and -
Thermo Scientific, (PQD on LTQ XL). O erm
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While this shows the 6plex TMT tag, courtesy of Proteome Sciences and Thermo Scientific.
These data are from an LTQ XL using Pulsed Q Dissociation



or TMT?

Search
= Mascot Search - Options

Mascot parameters

{55k default parameiers. | Set search file location, |

» Mascot on this computer

" Local Mascat:

" Malrix Science public web site
" Protein Prospectar.
D& survey scan
Iv Ty to determing charge state from survey scan
Default precursar charge states
W le v 2+ v 3¢ [ 4 [T
v Dizcard ions with charge of 5+ or higher
Other

[~ Use original farmat for query titles

= Mascot Search - version 1.6b25

1. What software do | need for iTRAQ

MS/MS averaging of IDA dependents

Precursor mass tolerance for grouping [T
Max. number cycles between groups ,10—
Min. rumber cycles per group ,17

15/M5 data processing
Remove peaks if intensity < ,07 ,W‘
W Centroid all MS/MS data
[ Desisoh
v iTRAD [reporter region nat de-isotoped)
v Report ped i

Reject spectra if less than (10 peaks

Remave peaks within i) D'a of precursor méz

oK Cancel

Search
Cancal
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You can use Distiller to create the peak list, but this isn’t essential. Any peak picking utility
can be used provided it doesn’t try to de-isotope the reporter ions peaks. This is essential
because reporter ion peaks are not peptide ions; they are synthetic molecules with multiple
heavy isotopes. If you try to de-isotope them using the simple rules, this will distort the true
intensities. Recent versions of mascot.dll for Sciex Analyst are “reporter ion aware”. If you
are using Analyst and you don’t see a checkbox for iTRAQ then you should update to the

latest mascot.dll.



1. What software do | need for iTRAQ
or TMT?

_analyst il (4[] [ 2]
ile it View Tools  Help 0snaott '
6 o [{ e sdence - il - Appledosysons | 5. || T - B [ree + GTook - @~
{sciences S

Applied Biosystems | MDS Sciex Analyst
mascot.dll
The latest version of the Mascot script for Analyst, which provides a convenient interface to Mascot, can be downloaded here:

o mascot.dll 1.6b25 for Analyst 05 2.0, 1.4.%, and 1.5.% (1.1 Mb)
o mascot.dll 1.6b25 for Analyst Q5 1.1 (1.1 Mb)

Before installing mascot.dll, you should verify that Analyst has the latest hot fixes applied

There are

me troubleshooting tips below.
Note that the screen shots shown below are from the 1.6621 version of the script, and there may be minor differences i later versions.

Interactive Searching

When used interactively, the Mascot seript performs data reduction of MS and MS/MS data, creating a Mascot Generic Format (MGF) peak list,
and sending it to a Maseot search form. The Mascot server can be sither the public web site ouse

Ful

ich is copied to the Analyst help directory during installation. Briefly, the
ne at the time the script is invoked. (NB The display must be the standard

ai
TIC display, not 1DA Ex

oore 3 @ itermet oo
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This can be downloaded from our web site. If you use mascot.dll as an import filter in
Mascot Daemon, you won’t see the checkbox in the options dialog in Daemon. This is
because it was added after Daemon 2.2 was released. This is fixed in Mascot 2.3. For
Mascot 2.2 and earlier, controls that are missing from the dialog take the defaults set when
mascot.dll called as an Analyst script, so the workaround is to process a file using the
correct settings in Analyst before processing files from Daemon.



1. What software do | need for iTRAQ
or TMT?

T T52Mascot 0.0.90 3]
Spot Sets
(= Expott all MS/MS specia in job un
& (] hans ~ ‘4 Job wn 12384; 0341172006 18:21:04; M5-MS5 2KV Positive ﬂ " Expat selected spectum only
- C James
(1 me SPOT LABEL SPOT NAME SPOT TYPE PRECURSOR MASS [OPMODE ~
w1 JMCsetup 2l Orknown Z36.154 WSS 2
w1 Kaajal 1 Urnkrown 2617197 S-S 2K
w0 (1 Martin 1 Urknawn 1252544 MEHS 2
-] New Project 1 Urknown 2514093 MSMS 2K
& (] New Project 1 Urknawn 1344662 MEMS 2
] D Mick 1 Urnknown 24B3.284 MS-M5 2K
o S NItk 1 Urknawn 1233563 MEMS 2%
=23 New Frajsct 1 Unknown 2473202 MSME 2K
SpotSet JSC 1 Urknawn 2447267 MEMS 2%
(23 New Project 3 Urknown 54209 WSS 2
1 samah 4 Urknawn 2486308 MEMS 2+
5B Traving v LT o[
Peak Fitering Maseat Server URL [e.g. hitp:/flocahast/mascat/caif)
MassRange [ Dalo [z D below [Inttp: #koaladmascot/cail
precursar mass
4000 Series Database Connection
Mi 54N
e 0 4 TR B e Connected to TSQUARED Change ..
Exit Save peak list ‘ (™ Wasoot Seaich &
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In the case of the Applied Biosystems TOF-TOF, the peak list submitted to Mascot by GPS
Explorer or 4000 Series Explorer contains de-isotoped reporter ions and should not be used
for iITRAQ quantitation. There is a freeware application called TS2Mascot that can be
downloaded from our web site and used to submit a search with the correct peak areas.



2. What software do | need for SILAC or

180?
Mas cot Server
Peak list
& zearch T ¢ Searltch
parametars results
Raw data Mas cot Distiller Cuantitation report

2
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Quantitation based on the relative intensities of extracted ion chromatograms (XICs)
for precursors is known in Mascot as Precursor protocol and by far the most widely
used approach, applicable to any chemistry that creates a precursor mass shift. For
example, 180, AQUA, ICAT, ICPL, Metabolic, SILAC, etc., etc.

For this approach, the peak list alone is not sufficient; additional information is needed from
the raw data file. If you go the Mascot route, the workflow looks like this. The raw data file
is processed in Distiller and the search submitted to Mascot. When the search is complete,
the results are returned to Distiller. The quantitation report can then be generated in Mascot
Distiller, which has access to both the Mascot search results and the raw data
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The next few slides illustrate this workflow using one of the QStar sample data sets
that can be downloaded from the MSQuant home page. This is a SILAC sample
with three components: unlabelled, Arg labelled with 13C(6), and Arg labelled with
13C(6)15N(4). First, we open the Wiff file in Mascot Distiller, and process it into
peak lists
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The peak lists are submitted to a Mascot Server to be searched



Ele Edt Vew Processing analyss

a

=@ tripleaceryl_g
we 495,742, 2+ Lt

=]
g
¥
H

Took  Windows  Help

MASCOT MS/MS lons Search
Yourname [John Cottrell >

M

Email [jcottrell@m atrixscience .com

Search title [tripleacetyl_4

Database [NCEInr 2

Taxonomy | . Homo sapiens (human)

Enzyme [Trypsinfe <]
ixed
ons | Carbamyl (k)
Carbamyl (N-term)
Carboxymethyl (C)

Cation: Na (C-term)
Quantitation [SILAC R+6 R+10 [MD] =]
Peptide tol. + [0.200 [Da ~] wucl1x]
Peptide charge [2+and 3+ =]
Data file [\_OCALS~1\Temp\Dis166 tmp| _Browss.

Data format [Mascot generic  ~

Instrument [MALDI-QUAD-TOF v

Decoy I~

Start Search ...

I” Keep Conmection

Allow up to [2 =] missed cleavages

Variable [fiethyl (DE)
modifications | methylthio (C)

NIPCAM (C)
Oidation (HW:

MS/MS tol. + [0.200 [Da ¥

Monoisotopic © Average

Precursor mfz

Error tolerant |~
Report top [2UTO <] hits
Reset Form

Cancel

00 es00 7000 7500

;2 560340 720491
ey e o sems || 10 h
oyt | B A )1V
:Ewsmm Pve[wm‘ Peak Lists 2 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 140

MASCOT

e {MATR[X
© 2009 Matrix Science

: Quantitation FAQ SCIENCE

There’s an opportunity to tweak the search conditions, but most of the important
settings, including the modifications, are embedded in the selected quantitation
method
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We get progress reports while the search is running
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When the search is complete, the results are imported into Distiller. All the required

information is now available, so Distiller is in a position to generate a quantitation
report
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The quantitation results are displayed in a grid control, spreadsheet-style.

13



2. What software do | need for SILAC or
180?

Mascot Distiller 2.2 or later

e Workstation + Search Toolbox + Quantitation
Toolbox

Mascot Server 2.2 or later

MASCOT . Quantitation FAQ © 2009 Matrix Science {;:'gfgﬁ;%gg

So, if you go the Mascot route, this is what you need.

Please note that, if you use Distiller to peak pick data for reporter protocol quantitation, i.e.
ITRAQ or TMT, and submit the Mascot search, you still have to go to the standard Mascot
HTML report to see the quantitation results. The aim is for Distiller to import the
quantitation results for reporter and multiplex, so that everything can be viewed and
reported in Distiller, but that is scheduled for a future release.

14



2. What software do | need for SILAC or

180? “Toolkit” modules excluded. Packages in italics are primarily or exclusively for label-free

Commercial Census (Scripps)
BioWorks (Thermo) iTRACKER (Cranfield) ITRAQANalyzer (Topp / OpenMS)

Libra (TPP,
DeCyder MS 2.0 (GE Healthcare) Mla;glgant )(MPI Martinsried)

Elucidator (Rosetta) metAlign (Wageningen UR)
Excel (Microsoft) MFPaQ (IPBS Toulouse)

GPS Explorer (Applied Biosystems) mslnspect/AMT (CPL FHCRC)
Mascot Distiller (Matrix Science) MSQuant (SDU Odense)
MsXelerator (MsMetrix) MS-Spectre (Utrecht)

Multi-Q (Academia Sinica)

PEAKS Studio (BSI) MZmine (VTT Finland)
PLGS (Waters) Peakardt (Bochum)
Progenesis LCMS (NonLinear) ProRata (ORNL)
ProQuant (Applied Biosystems) Quant (Wuerzburg)

P P QUIL (NIH)
ProteinPilot (Applied Biosystems) RAAMS (Mayo)
SIEVE (Thermo) RelEx (Scripps)

Spectrum Mill (Agilent) SILACAnalyzer (Topp / OpenMs)
WARP-LC (Bruker) VEMS (CIC bioGUNE)

VIPER (PNNL)

Vista (Harvard MS)

Shareware / Academic XCMS (Scripps)
ASAPRatio (TPP) Xpress (TPP)
AYUMS (U. Tokyo) ZoomQuant (Wisconsin)
MASCOT . Quantitation FAQ © 2009 Matrix Science {;:'gﬁg{;ﬁg

Of course, there are a host of other packages to generate a quantitation report based
on Mascot search results. | know this list is incomplete; | just want to give you a
sense of the choice that is available. Including Excel is only half joking. Seems like this
is still the software of choice for many people when they want to do something novel, like
use one manufacturer’s instrument with another manufacturer’s tag.

15



3. Does Mascot support spectral
counting?

EEX

I8«

P roven s Comment + f5on - o

Y] P Ly-
ROTEOMICS

Exponentially Modified Protein Abundance
Index (emPAl) for Estimation of Absolute
Protein Amount in Proteomics by the Number
of Sequenced Peptides per Protein*=

s i Signatures ] Bookmarks .

Yasushi Ishihamatsf], Yoshiya Odat, Tsuyoshi Tabatat, Toshitaka Satot,
Takeshi Nagasut, Juri Rappsilber§|, and Matthias Mann§**

Pages f Lo
T

;

Ir & Cellular Proteomics

& © Internet
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Yes. emPAI quantitation offers approximate, label-free, relative quantitation of the proteins
in a mixture based on protein coverage by the peptide matches in a database search result.
This approach was developed by Ishihama and colleagues

16



3. Does Mascot support spectral
counting?

Very simple

Nobsorved

emPAL =10t _]
Very approximate
Many assumptions in Nobserved and Nobservable
‘Always on’

1. PPE1_HUMAN Mass: 58259 Score: 452 Queries matched: 17 emPAL: 1.04
Llkaline phosphatase, placental type precursor [EC 3.1.3.1] (PLAP-1) (Regan isozyme) — Homo sepiens

[Jcheck to include this hit in error tolerant search

Query Observed Mriexpt) Mr{calc) Delta Miss Score Expect Rank Peptide

27  462.6807 923.3468 923.5116 -0.1649 O 33 0.25 1 R.FPYVALSK.T
41 517.1760 1032.3375 1032.5604 —-0.2229 0 7L 6.4e-05 1 R.GSSIFGLAPGK.A
52 564.6804 1127.3463 1127.5764 —0.2301 O 9 1.2e+02 1  R.GFFLEFVEGGR.I
. [PE MATRIX
MASCOT . Quantltatlon FAQ © 2009 Matrix Science {.;'C[EW('E'

emPAl is very simple. It is also very approximate, because there are many arbitrary

assumptions in the way that the number of observed and observable peptides are calculated.

Nevertheless, Ishihama’s paper shows that it can be a useful guide to relative amounts.
emPAl doesn’t require a label or special data processing, so it is always reported in a
standard Mascot results report, as long as the number of MS/MS spectra is at least 100

17



4. Why do | keep getting errors about
conflicting modifications?

(= Mascot searching.... - Windows Internet Explorer

[CISR

cience. comjcgifnph-mascot.exe?4.
Fle Edt Vew Favortes Toos Help @snagle B

P Y p—— |

fiticr) Mascot Search

Scheduled Mascot Training courses now available. Choose TRAINING from the main menn for fll detais
Finished uploading search details and file

IMPORTANT: Ifyou get disconnected or choose not to wai for your search results

DO NOT RESUBMIT THE SEARCH. Your results will be sent by email when the search is complete

Searching.

Sorry, your search could not be performed due to the following mistake entering data
‘pecificities conflct between modifications ‘Carbamidomethyl (C)' and Methylthio (C)' [M00479]
Please press the back button on your browser, correct the fault and retry the search

L3 @ internet H100% -

MASCOT : Quantitation FAQ & 2008 Mt Science [MATRIX
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This question usually comes up with reference to iTRAQ. A typical error message is

“Specificities conflict between modifications 'Carbamidomethyl (C)' and ‘Methylthio (C)'
[M00479]”



4. Why do | keep getting errors about
conflicting modifications?
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To understand this, take a look at the quantitation method. You can get a pretty printed
summary from the Configuration Editor. Choose Quantitation then Print for the method of
interest. This is the original iTRAQ method, that shipped with Mascot 2.2. The iTRAQ
modifications are defined in the quantitation method. In this particular case, this isn’t
strictly necessary, but for many gquantitation methods the modifications have to be defined
within the method because the modifications define the components. For example, a peptide
with 160 at the C-terminus is light while a peptide with 180 at the C-terminus is heavy. So,
the approach we took was that the isotopic labels should be defined within the method. We
also felt that specifying as much as possible in the method was a good thing in terms of
standard operating procedures. The original iITRAQ method was based on the Applied
Biosystems procedure that used methythio (MMTS) to block the cysteines, so we also
included this modification. The problem comes when someone uses a different alkylation
agent, such as iodoacetamide, and chooses carbamidomethyl in the search form.
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4. Why do | keep getting errors about
conflicting modifications?

He Edt Yew Favorkes Took Help @snagle B

% & [Wronce
|4 43

0539 0

Search Parameters

L) @ mnternet # 100%

{ MATRIX
SCIENCE.
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Because it became clear that few people use MMTS, we took this out of the method when
we updated it. If you haven’t done so already, you should grab an updated quantitation.xml
file from our web site, using the link on the Distiller support page. This fixes the MMTS
problem, but it doesn’t stop people using a method without looking at it. I suspect that many
people have search results that look like this. The iTRAQ mods are there twice, because
they have been chosen in the search form even though they are already in the method. This
isn’t an error, because there is no conflict, but it does indicate that we haven’t got the
message across about embedding the important search parameters in the method. Hopefully,
this FAQ will help clarify that the modifications that are essential to the method should go
in the method while those that are “optional’ and will vary from experiment to experiment,
such as oxidation or acetylation, should be selected in the search form.
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5. Can guantitation be automated?

Mascot Daemon & Distiller 2.2

e Batch automation of peak picking, search
submission, search result import, saving of
Distiller Project file

e You still have to open the Distiller project file
and click on the ‘quantitate’ tool button

Mascot Daemon & Distiller 2.3
e All steps are automated

MASCOT : Quantitation FAQ 2000 vatix Seence [MATRIX

Yes, but not until Mascot 2.3 released.
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5. Can quantitation be automated?

Mascot Daemon: Data import filter options
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In Mascot Daemon 2.3, you have a choice whether to quantitate any, some or all of the

protein hits
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6. How do | create or edit a
quantitation method?

| scimsconcoims-cont sxeremty79506zs2 o rranet
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Quantitation methods are created or modified using the Configuration Editor. This was
mentioned a few slides back, in the context of getting a pretty printed summary of a method.
Choose Configuration Editor from your local Mascot home page, then Quantitation. For
each method, besides Print, there is Delete, which is self-explanatory, and Copy, which
creates a copy of an existing method. Starting from this is usually less work than choosing
New and starting from scratch.



6. How do | create or edit a
quantitation method?

2 Mascot configuration - Microsoft Internet Explorer.

252
Edit Quantitation Method:ICPL duplex post-digest [MD]

[Modification group 'Exclusive group 1'

Property value Action
Name
Mo exclusive v
1CPLi13C(6) (N-term) v
Unmodified
Lacal definitions
Cancel

Specificity for a group of modifi

on
=4 given peptide may carry one or the other set of madifications, but never a mixture of both

€] javascript:void(0) & Local intrane 3
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SCIENCE.

To ensure flexibility, there are very many quantitation parameters. These are documented in
the help for both Mascot Server and Mascot Distiller. Also, when you are editing a method,
help is displayed for individual fields whenever the mouse is held over a label, as shown
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7. Why do | get no results for certain
peptide matches?

(2 Peptide Summary Report (Time flies like an arrow) - Windows Internet Explorer

aster_resuls.plPle=. [datalFS81131.dat ][4 [x -

@osneglt [

7 245
117/114 3.228

pone
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A Mascot quantitation method includes certain rules and quality thresholds. One of the most
important is the Mascot score. If you aren’t confident of the peptide match, then you can’t
be confident of the protein assignment for that match and wouldn’t want to include it in any
calculations. A cut-off, which is often used in the default methods, is that the score should
be above the homology threshold. So, first thing to check is that the ions score for the match
is above threshold. Here, this is the reason for most of the missing ratios. It isn’t the
explanation for the match to CGDVDFYPNGPSTGVPGSENVIEAVAR with a score of 25.
This has been excluded by a rule in the method, that any match with iTRAQ on tyrosine
should be ignored. This is because the reaction with tyrosine is slower than with lysine and
the amino terminus, which means that the ratio is likely to be skewed.

25



™ Mascot Distiller - 070202.nESILCZHCT.LB.IXB14

cessing Analysis  Tooks  Windows  Help

) Blo A Y8 @k o k| e b1 BT 2 M bl I o RS
ki - % CEx
<% QFTPEQYANDLISR(2+), 85 [3_|+ 2+ DOLFNNAGIV | |7, 10747 020562 0.7892 08812 311601
g k3 [4 |+ 2+ SEVVGYMGDDN... [|  07e29|  0oesti 06973 [ )
H 9 [B_|+[2+ VALGAAGGIGG... |[7| 05867 018480 08440 09848 249902
Fraction threshold ol | EprEeE
6 5 |+ > [ 07428 01901
1 27924
The fraction of the - n ] suair | Fravion | Corrsiton | 1
peak areain the i 5
precursor region 1
accounted for by the ”M
16
components £ %W
- — o
A o

5 SEVVGYNGDDNLAK{2+), 80 10
. ALEGADLYIIPAGVER(2+), 5¢ B /‘_ﬂ\_\‘\‘//.—-\‘—'—.
., ALEGADLYITPAGVPR(2+], 7 .\.—./.\./'
o van ’
", varieascorcorianimxizn . || " ey
& VATLGAAGGIGOPLALLEK(2+) i -\t\‘»\‘././\_/\\'/-’_‘V_‘-\r/‘.\<
{5 VAILGAAGGIGQPLALLER(3+), 5
& umnivssLsIDIANTIGYAMY
2 it 3 41115290262 Hass: 37373
& seme-sat Proteins
—set Prosains

4765 4770 4775 4780 4785 4790 4795 4800 4805 4810 4515 4520 4825 4930 4835 4840 4845 Sec

= H'EWI
%+ FUGLFEPDR(2+), 20 | | ]
. FUGLFEPDR(2+), 25

', WVIENVOSTR(2+), 26

o LYGEDPGALAIR (541, 81 I
" UVOERVOSTR(2+], 15 1
. TYVENLIOHVR(2+), 39 0
., LYGPDPGALAALR(2+), 66 9 k
. TYVENLIOEVE(2+), 53 8
', SFLEPVIGFLASK(2+), 81 7
5, SFLEPVIGFLASK(2+), 69 6
* GSDIELTLDYPSSDLER(2+], ! 5
., GSDIELILDVPSSDLER(2+], 4
:: VSTATATDTTTDTSPRSQGR (2+] 3
< >
Peak s Proteins Searches ()
e L, oit o902 903 o4 905 906 o 908 99 90 911 92 913 914 915 916 917 918 919 w0 91 92 miz

511,982 - 1427.500

MASCOT : Quantitation FAQ © 2009 Matrix Science {MATRIX

SCIENCE

For the methods that use Distiller, there are three quality thresholds that are explained in
detail in the help. These are:

Fraction is the fraction of the peak area in the precursor region accounted for by the
components. Here is a spectrum where there are a lot of interfering peaks. When we add up
the areas, the expected precursors only account for 44% of the area, so the ratio is rejected.
This threshold, like the others, is set as part of the quantitation method. You can change it in

Distiller or you can over-ride it at the individual peptide match level by checking or clearing
the checkboxes
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What about a case where the interfering peaks come right on top of the precursor peaks? A
test on the matched fraction won’t help. This is why we have a second test on the shape of
the distribution. This uses the correlation coefficient between the predicted and observed
precursor isotope distributions. Here is a case where a ratio fails the test, because the
correlation coefficient is only 0.49



Quantitation - Precursor

Each point represents

Heavy /Ligh
eavy /Light the heavy and light

160000 intensities in a scan
from the XIC peak. The
140000 * . . .
. straight line is a least
120000 * squares fit

100000
e The gradient is the

best estimate of the
ratio.

* Any background is
corrected

*The standard error for
the fit is a good
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Another column reports the estimated standard error for the calculated ratio. Each ratio
comes from making a least squares fit to the component intensities from the scans in the
XIC peak. Here, for example, each point represents the heavy and light intensities in one
scan. The gradient of the fitted line is the best estimate of the ratio. The standard error for
the fit is a good measure of the reliability of the ratio, and can simply be tested against
another threshold.



7. Why do | get no results for certain
pe pt| de matches?

it & ratio f we have peptide matches to both companents. Ako, if false, then al_charge _states
nif true in method, Aliost always set true in practice,
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If you have less peptide matches than expected, check that ‘Allow mass time match’ is true.
If this is false, then you must have matches for all components before a ratio can be
reported. If true, you only need a match to one component. Its partner or partners will be
identified from their molecular mass and elution time. This is almost always what is wanted.
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8. Can | use centroided data for
quantitation?
Yes, but ...
eQuantitation will only be as good as the original
peak picking
MASCOT Quantitation FAQ © 2009 Matrix Science {Sﬂng{;}%g

This is mainly an issue for trap data, where raw data is often saved as centroids (i.e. a peak
list) to minimise the size of the raw file. This is not a serious problem as long as the peak
picking performed by the firmware or instrument data system is accurate. How can you tell?
Look critically at the spectra in the instrument data system or in Distiller. Are the isotope
envelopes for weak peaks complete, or does it look like weak isotope peaks are missing?
Avre the isotope peak spacings accurate? Are the peak positions stable from scan to scan?

Ideally, make duplicate runs of a dilution standard and save one as profile and the other as
centroid. Process them both and compare the results. If the accuracy and precision of one is
significantly better than the other, that answers this question for you.
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8. Can | use centroided data for
quantitation?

Reporter (iTRAQ, TMT)
= Need at least unit resolution in the reporter ion region
e Ensure centroiding does not attempt to de-isotope
= Reporter ion intensity may be the most critical factor

Precursor (SILAC, 180, metabolic)

= For standard traps, use zoom scans for best results (requires
Distiller 2.3)

e For hybrids, (Orbi, FT), advisable to save survey as profile
and MS/MS as centroid

MASCOT . QU antitation FAQ © 2009 Matrix Science {;:Igfgf;fgg

A common choice, particularly for hybrid traps is to save survey scans as profile and
MS/MS scans as profile. If you are using iTRAQ or TMT, the quantitation uses the MS/MS
data, so this is the one to worry about. As long as you have unit resolution or better in the
reporter ion region and as long as the centroiding does not attempt to de-isotope, it probably
makes little difference whether the MS/MS data are saved as centroid or profile. The most
critical factor is the intensity of the reporter ions peaks. They need to be of comparable
intensity to the base peak to give good counting statistics

If quantitation uses MS data, such as SILAC or 180 or metabolic, then it is advisable to
save the MS as profile. Distiller will be able to do a much better job of fitting the isotope
distributions if it has true profile data. No disadvantage to save the MS/MS as centroids, if
you want to keep the file size down.

For a standard trap, you will get much better results by using the zoom scans for
guantitation, because you need isotopic resolution for 2+ and 3+ precursors to get reliable
results. This requires Distiller 2.3
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8. Can | use centroided data for
quantitation?

2 Matrix Science - Support - Mascot

indows Internet Explorer (A=)

~ .. hetp:/jwmmw. matrixscience.com/distler_support.htr 42 X -
Vew Favorkss Toos Hep snagl: 5
. Matrx science - Support - Mascot Distler | B - @ - B - @ Tocs - @
Mascot Distiller Support
The current release of Mascot Distiller is version 2.2.1
If you are using an earlier version, you should install this free update. Note that Windows NT4 is no longer supported and that the
functionality contained in optional toolboxes will only be enabled if included in your licence. Please contact sales@matrixstience.com for
information abou licence upgrades.
If you wish to evaluate Mascot Distiler, send an email request to support@matrixscience.com for  product key that can be registered on-ine
to obtain a 30 day licence.
Download Procedure
* ik on the following nk and choose sither t *Runthis program fram s current ocaton” or"S31e this program 9 sk, f you s3ve
o fle 0 sk, then open to skecute the pro
iyt
e Al wisard will auide you through the nstalation / upgrade process
« Japanese language guide to installing or upgrading Mascot Distillr, (requires Adobe Acrobat).
System Requirements
Mascot Distiller requires Microsoft Windows 2000 SP3, XP Professional, Server 2003, Vista, or Server 2008. 64-bit versions of Windows can be
used, although Distiller will un as  32-bit application, To submit a Mascot search directly from Mascot Distiller Workstation requires Microsoft
Internet Explorer 5.5 or later. The Mascot server must be 2.0 or later, except for the Quantitation Toolbox, which requires Mascot server 2.2
The currrt release no longer supports Windows NT4. Mascot istiler 2,11 wil nstallon NT 40 SPsa, but the folowing e formats cannot be
opened: Applied Biosystems Analyst, Applied Biosystems Data Explorer, Waters MassLynx, and mzxML. If you wish to work with t
farmats on NT4, you will need to install Mascot Distiller 2.0.0.
Documentation
Mast of the documentation about installing and using Distiller is in the on-line help file. Just press F1 when using Distiler for context sensitive
help.
There is guTieln page on this site that discusses peak picking settmbe and indludes examples of processing options for specific instruments
or experignts: Mascot Distiller: Examples of Processing Options 2
[ @ intomet a0 -
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Setting the peak picking options in Distiller for a hybrid, where the MS and MS/MS spectra
have very different characteristics, can be a little complicated. Some settings have a big
impact on processing time, which can be an important consideration. There is a help page
on our web site which goes into some detail about this. Go to Support; Mascot Distiller. The
link is under Documentation.



8. Can | use centroided data for
quantitation?

Science - Help - Mascot Distiller: Examples of Processing Options - Windows Internet Explorer,

v [l https /s maty _opt_file_help.himiP4. v x
e ft Vew Favortes Took e snegn [
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Mascot Distiller: Examples of Processing Options

One of the aims of Mascot Distiller is to eliminate the necessity to adjust peak picking settings all the time. We believe that it achieves this
goal, and you should get excellent peak detection for any data file from a given instrument using the settings in the apprapriate options file

Thisis ot to say that getting the settingsright in the frst place iz rivial. Thers are 2 largs number of controls and it may ot be dlsar how
they all work and which are the important ones. The purpose of this page is to provide examples that require minimum “customisatio
before they can be used with your own data.

‘The general procedure is:

+ Identiy the optionsfle that s the best match to your instrument, ceaisiton method, and experiment, and save it to the Mascot

Distiller application dirsctor u kesp your options files (* o)

Toject for 3 eypical aatams o8 108 nw GERAnE fle (bracessing; Processing Options; Load)

o Ty broceseing & couple inspect the results closely. If there are peaks being missed or noise is being picked as peaks, you
want o adjust the S/N threshold.

o Tihie 12 LOMB/MS dat

, do this for both survey and MS/MS scans, then process a range of scans, and ensure that time domain
Drocesaing, £ sum seans ffom dsntica precursore, s working 25 f shou

« 1f you had to make any changes, don't farget to save them (Processing; Pracessing Options; Save or Sav

e fs)
o Associate the new aptions file with the file format(s) you intend to use it with. Possibly, make it the default, so that you don't have to
select it when creating 3 new project (File; File Associations).

List of examples
Note that all uptmrv files are for Mascot Distiller 2.2. If you are using an earlier version, download and install the current release from the
Support pao;

1. Fast peak list extraction from raw file containing centroided data (extract_msn.exe emulator)
2. Destription of settings for TRAQ™
3. Description of settings for THT™

4. Hybrid instrument with high resolution MS1 and low resolution M52

(5 @ imemet Hioon -
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There are links to download example option files. Although this isn’t relevant to
quantitation, one of these is designed for raw files where both MS and MS/MS are
centroids. It is a replacement for extract_msn.exe, which Thermo no longer distributes, and

you’ll find it is even faster than extract_msn.exe because it doesn’t have to create a large
number of individual *.DTA files



9. How do | export my quantitation
results?

Copy table to clipboard
» Paste into Excel

Display HTML report in browser
e Print or save

Save XML

e For import into a relational database or another
software application

MASCOT : Quantitation FAQ 2000 vatix Seence [MATRIX

There are three ways to get quantitation data out of Distiller.
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Copy table to clipboard for Excel is often convenient for a quick calculation or to display
something as a chart



£3 Microsoft Excel - Book1
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3 z Sequence X ML HIL StdEn | Fraction  Correlationintensity | Modifcations
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2 1864 1 1229639 6126172 -0.01691 48 medium
3 5+ 2+ TLMNLGG, 1 05231 0017678 1 08242 0018058 0.9319 09906 9260677 (3) Oxidation (M)
2 Query  Rank  Mrcalc) Observed Delta  Score  Companent
% 1676 1 1230675 6163393 -0.01134 84 light
% 1679 1 1230675 616343 -0.00246 102 light
7 727 1 1240684 6213354 002755 90 heavy
] 173 1 1240.684 6213608 0.023307 61 heavy
£ 1736 1 1240884 B21.352 0.025727 93 heavy
Ell 1737 1 1240684 6213666 0.034907 64 heavy
3t 1708 1 1236696 6193438 -0.02262 60 medium
2 1710 1 1236695 6193619 0.013676 55 medium
] 711 1 1236696 6193685 002693 60 medium
34 6+ 2+ GASQAGH 1 10393 0012189 1 08999 001705 0913 09885 3272.118 (7) Oxidation (M}(12) Oxidation (M)
® Query  Rank  Mrcalc) Obsenved Delta  Score  Companent
® 262 1 1414.597 7083155 0019489 54 light
7 268 1 1424605 7133186 0.017519 34 heavy
El 2290 1 1424606 7133298 0.027699 2 heavy
] 278 1 1420617 7113319 0.032167 31 medium
0 70+ 2+ QMEQIST) 1 094 0018782 1 08404 0029973 08774 09917 BEBIN1 (2) Oxidation (M)
4 Query  Rank  |Mrfcalc) Observed Delta  Score  Companent
2 2631 2 1693.809 847.9184) 0012927 52 light
3 %35 2 1703.618 8529165 0.0007% 47 heavy
4“4 2634

4T 4[> MM Sheet [ Sheet2 / Cheatd /
Readh
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~ Mascot Distiller, - Triple Encoding SILAC sam)

File Edt Wiew Processing | Analys Tools  Windows  Help
SHES@ ADLD CE==ein "EHiss H BhBRH LY kieny B8
Procens Denovo Search » bie - x
=8 wripleaceryid sk bssion | Score | Mass | wi | sbwew | # | mL_ | shgew | # | Description ~
= =57 3 =0 =g o7 ooss TAGTE 7 rancgein? foms swers] a
i Hit L gil4507357 2| Sequence [X| ML | Stdfrr |X| WL | StdEr | Fraction |Correlation| intensity | dons_|
& GRAYGLSR(z+)  Ardyssinfo EE —] 002078 [y 107 | 00308 oows  om Ea
@ OMTLSRIZH| e 2 VIGLANGTR 7 0mim [P 0%l 0menz  oswa  pawst 45
B e ol
DVGRPARGR {2+ B Quartiate ¥ 1 v/
DVGRPQPGR(Z+ P 2+ TLMNLGGLAYAR || 001768 [7) 0822 001808 03319 03326 3261 |(3) Oxidation (M)
QASTHAFR{2+ 001218 [7| 08399 001708 03130 09568 3272 (7) Oxidation (),
TOASTHAFK{2+  Quantitation Reports V[ Lpeptides QJ 00610 O0e7a v D840 0027 08774 09a17 658 (2) Oxidation (M)
ENFONVLK(2+), 34 T 2 proteins 8043 = & Pectichl (Curlnohiin L
RDVGRPORGR(2+), 8
KIQASTHAFR(2+), 23 3qualty
- Save As XML...

HYIGLONGTER (2+), 23
HYIGLORGTAR (2+) , 46 [hea:
TLENLGGLAVAR(2+), 48 [li:
AVIGLOAGTHR (2+), 59 [lig)
HVIGLOEGTHR (2+), 48 [med
TLENLGGLAVAR(2+), 51 [he
HYIGLOAGTAR (2+) , 54 [hea:
TLENLGGLAVAR(2+), 10Z [1
TLENLGGLAVAR(2+), 60 [me:
TLENLGGLAVAR(2+), 93 [he
WFSDNQLOEGK(2+), 67
ETGYGE) 1,540
GASQAGHTGYGEPR(2+), 31 [1
GASQAGETGYGEPR(2+), 34 [I
DDGLFSGDPEUFPK(2+), 60 0
QAEQISQFLOARER(2+), 52 [
QEEQISQFLOARER(2+), 41 [
QEEQISQFLOARER(2+), 47 [
it 2 gil118090 Hass: 22785 Sc 15
VYFDIR(2+), 41 [light]
VYPDIR(24), 25
VYFDIR(2+), 35 [heavy] 0
IGDED¥GR(2+), 71 [light]
IGDEDVGR(2+], 63 [medium
IGDED¥GR(2+), 74 [heavy]

a%%%%%%%%‘»n:%‘m%%%%%%%%%%%%%%%%%%%%%%%

VIFGLFGR(2+), 54 5
FPDERFK({2+), 35
DVIIADCGR(2+) , 36 2
< | 3
2
Peak Lists Proteins Searches 10|
- — 608 609 610 611 612 613 614 615 616 617 618 619 miz
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The quantitation reports are HTML and can be displayed in a browser. These reports are
created by transforming the XML result file into HTML by means of an XSLT style sheet.
This is a powerful technology, because anyone can modify these style sheets or create new
ones to make custom reports.
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15000
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0.03133] X [0.9619 0091 4828
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* Mascot Distiller, - Triple Encoding SILAC sample data

Ele Edt Mew Processing | Analysis | Tools Windows belp

BeE@ x00
Proteins Denovo Search
52 wrapleacetyl 4

Mascot Search,

Sk Digestroten

i Hit L gil 4507367 7

& GraveLsR(24)

& onavcLsriz)

& DVGRPQPGR{(2+
B qunttate

.& DVGRPQPGR(2+ ®

& ToasTRARR(24

Anslysis Info

Calculate XIC,

Delets Quantication Resuts

5 BHhBER L Xreny B8

@ toastaarxid]

Quantitation Reports

& KDVGRPQEGR(2+), §
& KIOASTHAFK(2+), 23
& WVIGLONGTHR(2+), 23
& EVIGLONGTER(2+), 46 [hea
& TLRNLGGLAVAR(2+), 48 [1i
.4 EVIGLQEGTER(2+), 59 [ligl
.# WVIGLOEGTER(2+), 48 [med
& TLENLGGLAVAR(2+), 51 [he
& EVIGLOEGTER(2+), 54 [hea
& TLENLGGLAVAR(2+), 10Z [1
& TLENLGGLAVAR(2+), 60 [me:
& TLNHLGGLAVAR(2+), 93 [he:
& WFSDHQLOEGR(2+), 67
Lsar

» bie - B x
ssion | Score | Mass | ML | Sbgee) | # | HL | Sbgeo) | # Description ~
1357 743 22548 10273 1.0874 7 08939 14015 7 transgelin 2 [Homo sapiens]
2| Sequence [X| ML | SwdEr [X| WL | StdEw | Fraction |Correlation| Intensity | ions_|
2 GRAYOLER P i omws b A0 06 o 3067
2owieLoOTR P 10273 0033 [7) DSla Oo4E2 osea 098 a3
2 TLoGLAVAR | 14617 Ooen [vl 10008 0023 057 0623 a5
I TR 7 03 E )
20TMNGGLAVAR | 0z OUI7o3 [v| 08242 ODIE0R  09wa| 095 261 (3) Oxidation (W)
% imss  omziafv| 0. 0008 0913 0%ees 3272 (7) Oxidtion (),
v Lpeptices 0S40 oo v 0@l 00%E7  0s77a|  oen7 655 2) Oxidtion (M)
T Teloftd g proteins 27755 nesa 1 f7as 5 nama A4t & lp (Curinahil
3 quaity ﬁ
Save As L. n

.# GASOAGETGYGEPR(2+),
& GASQAGETGYGEPR(2+),
.# DDGLFSGDPEVFPK(2t),
& (EEQISOFLOARER(24),
& QEEQISQFLOAAER{2+),
& umotserioaar(zh),

310
sap
60

52 [
an
a1 o

i Hit 2 gil118090 Mass: 22785 Sc
& VIMIR(2+), 41 [light]
& VIMIR(z4), 25

& VIFDIR(2+), 35 [heavyl
& IGDEDYGR(2+), 71 [Llighcl
# TGDED¥GR(2+), 63 [medium
& IGDEDYGR(2+), 74 [heavy]
& VIFGLFGR(2+), 54

_# FPDENFR{2+), 35

& DVITADCGRIZ+), 36
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The quantitation results, together with all the intermediate data required to calculate or
display these results, can be saved as an XML format file by choosing Save As XML... from
the Quantitation Reports... sub-menu. This XML document provides a clean and powerful
way to integrate Distiller quantitation with other applications, or to export the results to a

relational database. The file format is described by a schema called
distiller_quantitation_1.xsd, which can be found in the Distiller application directory.
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EM DiDjschems  Schemadesion  KSLQuery Authentic Convert Wew Erowser Tock  Window Hel _Ex
&l 4B dh b | [y Br o M @ % e 2 S8 BAE.
EEA 2| Elements ax
« uantitationResults
= xminssxsi e iweares w73, 0r/2001 KM Schemesinstance
= majorVersion 2
o
it mtrixscience,comiins/s chemaldistiier_cuanttation 2
it s matrixscience. compminsischemauentation_2
_cuartition _uertitetion_2ilstler_quartitetion_2 sl
=i rawiles b =1
=i header
=1 mqm;quantitation meor Ver=on=2 minor Version=0
=i peptideGrouping
1 peptideMatoh (155
i proteintit (107)
 peptide (3:5)
= miCale = obe otta = score = component = peptidestr = varModsStr () queryRank
1611423 40671 0017888 at ot FAFBLE ononaooo = queryRankc .c1
2 18413 #1020 0024883 a5 ot swete " ooooooncn = queryRankc o.c1
3 1342 #1071 -0o1Ea01 st gt GPAYGLSR 0000000000 = queryRank o.cr
+a1aaz 40714 o3 51 fight GPAYOLSR 0000000000 | queryRank .c1
5 821,431 a171s 2017278 E3 heavy VYFDLR o002 ™ queryRank o.cr
6 82822 as1er 0041553 a5 heavy SYDETLR 000000020 | queryRankc o.cr Tappend [oert [ A
7 204 #5708 0035551 8 heavy GPAYOLSR 0000000020 = quenyRank .c1
8 5305 a2r7z 0022485 a2 heavy LLovONR onon0oz0 = queryRankc .c1 Attributes mE
9 Bsaans 43059 003516 2 ot IGDEDVGR onooano000 = queryRankc .c1
10 65420 433703 -n0az588 6 mectun IGDEDVGR 0000000030 = queryRankc .c1
1 seaan2 43559 -00a7Ee7 7 heavy IGDEDVGR 0000000020 = queryRank o.cr
12 s34 arzar ELEr] 4 light DGLLTSR 0000000000 | queryRank .c1
13 679512 0743 0040667 £ meciun DGLLTSR 0000000030 ™ queryRank o.cr
14 5835 w272 0060876 56 heavy DGLLTER 0000000020 | queryRankc o.cr
16 B934 7883 2073458 63 lioht ADEGISFR 0000000000 = quenyRank .c1
16 a3z a7 0037758 56 ot ADEGISFR onouano000 = queryRankc .c1
17 sa.aa 450588 0083538 67 mectun ADEGISFR 0000000030 = queryRankc .c1
18 sea.ad 50709 LA 5 mecium ADEGISFR 0000000030 = queryRankc .c1 T append [ nsert | Add i
19 a8.a44 50716 007319 5 medium ADEGISFR 0000000030 = queryRank o.cr
20 303433 452878 0091568 s heavy ADEGISFR. 000000020 =1 queryRanks i Entities X
2 w0343 452679 0083388 6 heavy ADEGISFR 0000000020 ™ queryRank o.cr
2 s14a87 458223 002742 s gt ECGONLAR 0000000000 | queryRankc o.cr
23 92343 82707 0034577 8 lioht TDEGIAVR 0000000000 = quenyRank .c1
24 52055 4572 -n02a338 s mectum TDEGIAYR 0000000030 = queryRankc .c1
2 520455 485725 002051 s mectum TDEGIAYR 0000000030 = queryRankc o.c1
2 sa3.a43 87716 00208867 el heavy TOEGIAYR ononanoo20 = quenyRank quer
Ten |[Gid | Schema/wSDL | Authenti | Browser
Triple Encoding SILAC sample data.xml b [ append | Insert | Add chid
MLSpy 2007 sp2_Registered to John 5 Cotirell (Makrix Sclence Lkd)_©1996-2007 Akova Gmbi
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Here, we see the XML file displayed in XMLSpy as a data grid
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10. Should | choose normalisation? If
so, which type is best?

When to use normalisation

= Analysing equal total weights of protein from a
complex mixture, e.g. cell lysate - YES

e Starting with equal numbers of cells - NO

e|solating a sub-set of proteins by affinity methods
-NO

eLooking at a synthetic dilution series - NO

MASCOT  : Quantitation FAQ {MATRIX

The correct time to use normalisation is when you have two or more samples, each of which
is supposed to contain the same total amount of a reasonably complex mixture of proteins.
Some proteins may be up-regulated, others down-regulated, but the majority are unchanged.
In such a case, the mean ratio is expected to be close to unity. If it is not unity, this probably
reflects systematic errors, such as failure to fully label or digest a sample, or maybe the
sample aliquots were not identical. By forcing the mean ratio to unity, we can eliminate
these systematic errors.

That is, normalisation forces the average or median peptide ratio to be 1. If the average or
median ratio is supposed to be 1, this is the smart thing to do. In other cases, it is absolutely
the wrong thing to do. For example:

*If you are analysing a standard, where the ratio is supposed to be 3:1, you wouldn't want to
force it to be 1:1, would you?

*If you start with equal numbers of cells and want to see the effect of starvation on one line
then normalisation would be incorrect because you expect less protein from starved cells

*If you are isolating a sub-set of proteins by affinity methods then normalisation is not
appropriate

Whether you get better results using average or median depends on various factors. The
safest way to choose is to run some standards (e.g. similar samples spiked with varying
amounts of a known protein) and see which gives the best accuracy and precision.
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Quantitation FAQ

What software do | need for iTRAQ or TMT?
What software do | need for SILAC or 180?
Does Mascot support spectral counting?

Why do | keep getting errors about conflicting
modifications?

Can quantitation be automated?

How do | create or edit a quantitation method?

Why do | get no results for certain peptide matches?
Can | use centroided data for quantitation?

How do | export my quantitation results?

10. Should I choose normalisation? If so, which type is best?

Bwn e
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