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New Features in Mascot 2.0

Web page re-design

Large searches

Tag searches

Enhancements to Mascot Daemon
Iteration of B, Z, X.
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In this session, I'll be describing the some of the enhancements that we
introduced with Mascot 2.0.

There is a 'mew look’ for all the web pages, support for very large MudPIT
searches, sequence tag and error tolerant tag searches. There were also a
number of enhancements to Mascot Daemon. Finally I'll describe a
number of minor changes including iteration of B, Z and X residues.



New Web Page Design

[E Matrix Science - Mascot - Mozilla : =1olx

. Els Edt Wiew Go Bookmerks ook Window Help

J @D Q @ @ [ hitps jab-+00jmascotfsearch_form_select.htnia | [l Search | SZQ

Context sensitive 7 & i Seomaie
menu for easier JMATRIX
navigation

SCIENCE. HOME | MASCOT {HELP

Mascot Search

« Peptide Mass Fingerprint: The experimental data are a list of peptide
mass values from an enzymatic digest of a protein
© Example of results repart
© More information

+ Sequence Query: One or more peptide mass values assocated with
information such as partial or ambiguous sequence strings, amino acid
compasition information, MS/MS fragment ion masses, etc. & super-set
of a sequence tag query

© Example of results repart
© Mare information

* MS/MS Ion Search: Identification based on raw M5/MS data from one
or more peptides,

© Example of results repart
© Mare information

+ LCQ_DTA: Conwert Thermo Finnigan ¥ealibur RAW file into peak lists
using leq_dta.exe and and laad inta an Ms/Ms search farm,

Search Form Defaults: Follow this link to save your preferred search form
defaults a5 a browser cookie
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The first thing that that you will notice about Mascot 2.0 is that all the
HTML pages have a new look.

There are some practical benefits to this. For example, the context
sensitive menu makes navigation around the help pages and online
resources much easier



New Web Page Design

* No frames

3 Mascot Search Results - Microsoft Internet Explorer

| Ele Ede wi
| ngdress [ ) T

Peptide Smnmary Report

Switch to Protein Summary Eeport

To create a bookmark for this report, right click this link: Peptide Summary Eeport (Finotbackedup'PE
Sciex Data'Projects\Example\Data\HbA 2 1 wiff : Hemoglobin A001)

SelectAll Select None | Search Selected | Archive Repont |

|
,_’_,_|€ Local intranet
* Removed link for bookmarking report
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Another benefit is that we no longer use 'frames'. The use of separate
frames for the menu and the title was quite annoying with some
browsers. It meant for example that if you just chose "Add to Favourites"

in your browser, you could find you’d bookmarked the home page or the
menu frame.

Because of this, we added the "right click this link" in earlier versions of

Mascot. Now, because we don't have frames, you will find that this link
has gone.



Large searches - memory issues

Mascot 1.01 had a limit of 300 spectra

Limit of approx. 40,000 spectra in Mascot 1.9
on 32 bit platforms

Mascot 2.0 - no limit (except time and
compute resources).
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The first version of Mascot, which we released about five years ago had a
limit of 300 ms-ms spectra in a single search. At the time, we couldn't
conceive of anyone wanting more than this

Although Mascot 1.9 had a limit of 100,000 spectra, searches this size
were only possible on 64 bit platforms. For Windows and Intel Linux
systems, the practical limit was about 40,000 spectra.

Mascot 2.0 now has no such limit. The search is automatically split into
chunks of 1000 spectra, and these are merged at the end of the search.



Large searches - reports

Mascot 1.9 - had a limit of about 30,000
spectra for viewing a report on a 32 bit
platform such as Windows

All reports now use Mascot Parser compiled
code

Reports still limited to approximately 300,000
spectra

Much faster, but not instant for huge reports.
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Viewing the results of huge searches in Mascot 1.9 was also an issue
because of memory limitations on a 32 bit platforms

We've addressed this in Mascot 2.0 by using Mascot Parser. This makes
production of the reports much less memory hungry.

There 1s still a limit - however, the limit i1s as much due to the size of a
report that can be displayed in a browser as the amount of memory used
by Mascot Parser.

Very large reports will still take some time to load.



Large searches - new options

Peptide Smnmary Report

Format As IF’eptlde Summary ﬂ
Sigrificance threshold p=< |0.05 Max number of hits AUTO
Standard scoring & WudPIT scormg € Tons score cut-off |0 Show sub-sets [

Show pop-ups ® Suppress pop-ups Sortumss%nedlDecreasing Score x| Require bold red T

* Format options introduced in Mascot 2.0.03 -
upgrade patch available from web site

* New “Select Summary”
» Suppress pop-ups useful for large searches.
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For the last few versions of Mascot, there have been a number of options
for formatting the results output. However, the only way to invoke these
options has been by adding them to the end of the URL. To make this
easler, we have now added some form controls near the top of the results
report

These options were only added in Mascot 2.0.03 - so if you have Mascot
2.0.0, please get the patches from the web site.

The Format As option allows choice of peptide and protein summary
along with the new select summary.

The significance threshold is the protein cut off that is used if AUTO is
entered as the number of hits.

I'll describe standard versus MudPIT scoring in a minute, along with the
Tons Score cut-off value.

The option to suppress the yellow pop-ups is useful with huge reports as
these take up a lot of memory in Internet Explorer.

One final note, if you are using Internet Explorer with large searches, 1E
5.5 1s very sluggish - use 5.0 or 6.0



/J Select Summary Report {../data/20020805,F018412.dat) - Microsoft Internet Explorer

JE"E Edit  Wiew Favorites  Tools Help

|Qx- Q- [* & B .F D=0

| Address [&] http 1t 1-cmemascot/cgifmaster_results.plPFle= %2Fdatavs2F20020805%2FF01 6412, datBREPTYPE=selectsy_sigthreshold=0,056rEPORT x| [ 6o HPuwermaﬂs I A%

26.  gi|70716 Mass: 13767  Score: 1001 Queries matched: 45
histone HzB - hovine =

[T Check to include this hit in error tolerant search or archive report

Observed Mr{expt} Mr(calc} Delta Miss Score Expect Rank Peptide
451.24 900.46 900.49 -0.03 1 46 0.0058 1 LAHYHER
477.27 952.53 952.60 -0.06 O 32 0.12 1
569.24 1136.46 1136.54 -0.07 33 0.13 1 ESYSV¥VYK 1677
584.77 1167.52 1167.59  -0.07 44 0.0084 1 QVHPDIGISSK 1985 1988 1989
633.30 1264.59 1264.63 -0.04 58 0.0004 1 KESYSVYVYK 3159 3163 31703175
§80.37 1758.73 1758.81 -0.08 84 1e-006 1

LLLPGELAK 383 386

Proteins matching the same set of peptides:

gi|4504257 Mass: 13695 So

Multiple matches to the
same peptide sequence
are collapsed into one
line
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The Select Summary was inspired by David Tabb's DTASelect. It is very
similar to the Peptide Summary, but more compact because multiple
matches to the same peptide sequence are collapsed into a single line.
Also, the list of peptide matches that are not assigned to a protein hit is
split into a separate report.



Large searches - protein scoring

* We are confident that Mascot ions scoring is
robust and reliable - tests with huge searches
against random databases give close to the
expected number of false positives

Peptide scoring unchanged from Mascot 1.9

Protein scoring is a tough problem, and is
currently a hot topic

Protein scores are derived from ions scores
as a non-probabilistic basis for ranking
protein hits.
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There are a number of issues with protein scoring when searches are
huge, or when the number of spectra approaches the number of
sequences 1n the database

Large MudPIT searches really test the Mascot peptide scoring - and we,
along with many of our customers have run large data sets against
randomised databases. We do find that we get close to the expected
number of false positives, which justifies our confidence in the peptide
scoring.

There are no changes to peptide scoring from Mascot 1.9

Protein scoring is a tough problem for a number of reasons, and it
currently seems to be quite a hot topic.

Please note that Mascot does not assign strict probabilistic scores to
proteins for MS/MS searches.



Large searches - standard scoring

« Standard protein scoring is identical to
Mascot 1.9 scoring

» With standard peptide summary scoring, the
protein score is the sum of all the non-
duplicate peptides

* Where there are duplicate peptides, the
highest scoring peptide is used

Can get proteins with a high score if there are
hundreds/thousands of very weak / random
ms-ms matches.
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In Mascot 2.0, standard protein scoring is identical to the scoring in
Mascot 1.9 - and this protein scoring works well with data sets up to
several hundreds of spectra. Protein scores are derived by simply
summing all of the non-duplicate peptide scores. Where there are
duplicate peptides, the highest scoring peptide is used.

Although standard protein scoring works well with reasonable sized data
sets, but it starts to show problems with huge MudPIT searches, where
there are hundreds or thousands of low scoring peptide matches. I'l1l
illustrate this problem:

10
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| Ble Edt view Favortes Took ke

G- © X[

| acress [T IR T B0 [|ponemars % & %
1178, gilicsssass Score: 66 Queries matohed: 18
[T check to include this in error toOlerant Search or archive report
Query Observed xpt) Mr{calc) Delta Miss Score Expect Rank Peptide
473 asr.15/ fora.as  =73.52 -c.o3 1 1s 5.1 3 LewEiRR
Se1 ass ses.as  9ss.s3 0.0 0 (121 153 omrouik
sez ses.as  ose.ss  -0.0a o (1) 15 3 omrouik
ses fe  ees.si sse.ss 001 o 1a i 3 omeoiie
ss .27 ses.si  oss.ss o0t o (i) 11 s omsouix
fs5.27  ses.s1  ses.ss  —o.oi o (12) 15z omrouis
ase.zt mes.sz  sse.ss UL U (32) 14 meouik
155,27  ses.s3  ses.s3  0.00 0 (12) 12 2z omrouik
£ie  ass.z7  oss.ss  =es.s3  o.oi o (13) 12z omrouik
Ses  ass.2s  =es.s4  ses.53  O.oL 0 (13) 15 4 omrouik
1053 s35.31 1oes.eo 105858 0.0z O 8 32 2 SIPOPTNALK + Deamidacion (N0)
1994 sse.s2 1162 1458 00a o i 5 4 moienies
1195 sse.ss  iiin.e1 111480 0.05 0 (16) s.4 4 1ioebien
22z ses.oi  tiss.e0  iiss.e7  -c.o7 1 4 s4 6 1ssmkzaoTH
351U eas.uy azow.os  luss.es  -ULUU 1 1 L.esUUz ¥ KAONCHILLSK + ¢ beamidation (ne)
3774 656.81 1311.61 1311.74 -0.13 0 4 le+002 4 ITQOIVIQNDK + Deamidation (NQ)
5696 760.33  1518.65  1518.71 -0.06 O B 6 7 AILTMDEQEDLPK + Deamidation (MNQ): Ox
7565 595.61 1783 .80 1784.01 -0.21 o 3 1.6e+002 9 NITLLHYLITIVENK + Deamidation (NQ)

Hit number 1178 has a R meas: 9 sners: 68 owerivs marened: 3
score of 66 for a number | ~ ‘
of IOW scoring pept|des VE e Meerer Mten Tome T eerr ngg T WIGIORK + Deamidation (NQ)s Oxldatlu’nv

[ [ [ 8 Local itranct

{ MATRIX
CIENCE.
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This protein, at rank 1178, gets a score of 66, but you can see that the
only evidence for this protein is a number of poor scoring peptides. Most
people wouldn't consider this to be sufficient evidence for the existence of
this protein.



Large searches - protein scoring

2 Peptide Summary Report (../data /20020805 ,/F018412.dat) - Microsoft Internet Explarer

| Ble Ede wew Favortes Took g

Qo= - () - #] [F] D] DO ormanes @reda €8] - L[] @

Address [ €] http:t41-dmc/mascot/cqmaster_results.pi?flle=. %2Fdatath2F 20020005%2FF D164 12. dateREPTVPE=peptidet,_~ | [£ Go |Jvaermavks A%

3 IPPMNVUSKR + Oxidation (M) |
11 DSTUNHTLTCTK + Deamidation (

3 1.5e+002 SKDSTVHHTLTCTK + Oxidation (
El 36 SGTPQLESMRGGDISE

610.81  1219.59  1219.64 -0.04
£68.85  1335.68  1335.80 0.08
775.86 1549.71 1549.74 -0.03
807.44  1612.86  1612.32 0.04

1
[1}
1
1

1259. i | EEEERDE Mass: 17587 Score: 63 Queries matched: 2
(NM_020300) microsomal glutathio: ransferase 1 [Howo sapiens]

[T Check to include this hit or tolerant search or archive report

Query Obse wpt) Mr(calc) Delta Miss Score Expect Rank Peptide
F 526 1469.59 1469.64 -0.04 0 (38) 0.043 1 MMIMSTATAFYR + 3 Oxidation (M—I
5.82 1469.61 1469.64 -0.02 0 63 0.00013 1 MMIMSTATAFYR + 3 Oxidation (M

A prOIEin match with jUSt Score: 63 Queries matched: 21
one hlghly S|gn|f|cant ude this hit in error tolerant search or archive report
peptlde Contributing to ed HMr{expt) Mr(calc) Delta Miss Score Expect Rank Peptide

27 914,52 914.55 -0.04 1 24 0.79 3 ILKALMSR + Deamidation (NQ)_';I

the lower score of 63 | ,
[ [ & iecalinkranet A
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Slightly further down the list, we see a protein that is much more
believable. However, this protein gets a score lower than the previous
one. Clearly we have a problem if we want to assign a cut-off point for
proteins.



Large searches - MudPIT scoring

Duplicate peptides contribute towards score

The score for each peptide is not its absolute
score, but the amount above the threshold

Therefore, peptides with a score below the
threshold do not contribute to the score

Finally, the average of the thresholds used is
added to the score

For each peptide, the "threshold" is the
homology threshold if there is one, otherwise
it is the identity threshold.
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So, we have developed a new algorithm for calculating a protein score.
These are the rules that we use:

- duplicate peptides contribute towards the score. This seems more
reasonable than for a gel based search because the spectra probably came
from different fractions

- the score for each peptide is not its absolute score, but the difference
between the score and the threshold. This means that low scoring
peptides don't contribute to the score

- Finally, the average threshold is added to the score

- For each peptide, the "threshold" is the homology threshold if there is
one, otherwise it is the identity threshold

Results show that this scoring does work well with large data sets - but I
must emphasize that this is not true probability based scoring at the
protein level.

13
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File Edi Wew Favortes Tools Help ‘ r

eﬁa(k - J - \ﬂ @ 7;‘1 /eraar(h ‘?:At(Favnntes A edis €/| - :7 = J 0

Adaress [€) htp:ft41-dme fmascot/cofmaster_results.plfile=., %2F data%2F20020805%2FFO1 8412, datBREPTYPE=selectt,_sigthreshold=0.C7 | [£J G0 “Puwermarks " e

) Select Summary Report (../data/20020805/F018412.dat) - Microsoft Internet Explorer

10393 965.18  2892.52  2892.48 0.05 1 0 2.9e+002 8 VVQHMLGSLGGOIMENLLTVTSSDEMME =]
10608 809.38  3233.50 3233.52 -0.01 O 12 18 1 SSFDWLTGSSTDPLVDHTSPSSDSLLFAHK

19. @i| 381515 Mass: 31786 Score: 823 Queries matched: 62 i
gctin beta' chain - human

\“k to include this hit in error tolerant search or archive report
This peptide is
the only one that
is not included in
protein hit 29

Observed Mr{expt) Mr{calc) Delta Miss Score Expect Rank Peptide
400,74 799.46 799,53 -0.06 1 39 0.023 1 RGILTLK
488, 69 975.36 975.44  -0.08 67 52-005 1 LGFAGDDAFR 483
507.71  1013.41  1013.47  -0.06 z1 1.9 1 DLTDYLUE 688
s66.72  1131.41  1131.52  -0.10 40 0.025 1 GYSFTTTAER 1626 1627 1629 1630 1631
589.26  1176.51  1176.61  -0.10 34 0.084 1| EITALAPSTHE 2104 2105
599.72  1197.43  1197.51  -0.08 38 0.034 1 DSTVGDERQSE
599.84  1197.66  1197.70  -0.04 39 0.027 1 AUFPSIVGRPR 2303 2305
60Z.26 1z0z.50  120z.55  -0.05 3z 0.14 1 HOGVHMVWGHGOR 2357 2359 2560 2562 2569 257
677.80  1353.59  1353.62 -0.02 GDEA

0.15 1 DSYUGDERRSsER
758.34  1514.66  1514.74  -0.08 49 0.0034 1 IYHHTFYNELR 5657 5660 5661 5662 5818 595
758.83  1515.65  1515.70 -0.04 73 1.2e-005 1 QEYDESGPSIVER 5666 5667 5669
895.83  1789.65  1789.868  -0.23 95 8.9=-008 1 SYELFDGOVITIGNER 7622 7623
977.46  1952.80  1953.06  -0.16

6% §.5e-005 1 yAPEEHPVLLTELPLNFE B335 5338 8340 8341 ¢

OCoo0oooDooroDoOo0O0O0OO
w
@

1059.13 3174.38 3174.42 -0.04 2 Ze+002 4 CPEALFQPSFLGMESCGIHETTFNSIMK
500.65 3188.57 3198.60 -0.04 63 WDG\ITﬁwPIYEGYRLPﬂAILR i0572 1
1101.19 3300.54 3300.57 -0.03 34 1 NTQINF
...and it only has a
oi| 20538236 Mass: 97159 Score: 817 Queries matched: 51 Score of 2 _ | e no
(XM 045170} myosin IE [Homo sapiens] .

[7 Check to inelude this hit in error tolerant search or archive report real ]Ust|f|cat|0n for
guery Observed IMr(expt) Mr{calc) Delta Miss Score Expect Rank Pept] differentiating from
| A
hit 29.
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Next, I'd like to describe another problem that is particularly evident
with MudPIT data, and how to prevent it.

Look at this hit - the first thing to point out is that there are no bold red
or bold black peptides. Just as a reminder, the red indicates that the
peptide is the highest scoring match to the MS/MS spectra. Bold typeface
1s used to show that this spectra has appeared in a higher scoring
protein.

So, non-bold typeface indicates that all of these peptides have been seen
in a protein with a higher score.

Looking in more detail, it appears that all of the peptides are identical to
protein hit 29 - another actin beta chain protein.

And since this peptide one only has a score of 2, there is no justification
for differentiating it from protein hit 29.

14



Large searches - protein grouping

Select Smmmary Report

Farmat As I |Se|ect Summary (protein hits) j Help
Significance threshold p< |0.05 ez number of hits IAUTO

Standard scoring © WudPIT scoring * Tons score cut—oﬁ'|15 Show sub-sets [
Show pop-ups ® Suppress pop-ups © Sertunpeighed |Decreasing Score ‘I Require boldred [0

Choose a value of, for
example 15 to improve
grouping of homologous
proteins and speed up
report loading.

{ MATRIX
SCIENCE.
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So, there are two possible remedies to this - one is to choose "Require bold
red", and the other is to set the 1ons score cut-off to a suitable value - for
example 15.

Setting the ions score cut-off has the added benefit of making the reports
load more quickly.

If you want to set a default value of 15, add an entry to the options
section of mascot.dat - for details, click on the help

15



MudPIT searches - summary

Memory limitations for searches on 32 bit
platforms removed

Memory / performance for large reports
Protein scoring

Select summary report

Easier to choose report format.
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There were a number of changes to improve large MudPIT type searches
in Mascot 2.0.

Firstly, on 32 bit platforms, some searches used to run out of memory
with Mascot 1.9.

Secondly, viewing large reports was very slow and would occasionally
run out of memory.

Thirdly, we have addressed some issues with protein scoring
Fourthly, we have introduced a new report

Finally, we have made it easier to switch between report formats

16



Sequence tag searches

« Mann, M and Wilm, M, Error-tolerant
identification of peptides in sequence
databases by peptide sequence tags.
(Anal Chem, 66(24) 4390-9 1994).

Enter observed mass of the first peak of an
identified sequence ladder, a stretch of
interpreted amino acid sequence, and the
observed mass of the final peak of the ladder

« 1890.2 tag(1004.1, LSADTG, 1548.5)
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The sequence query, in which one or more peptide molecular masses are
combined with sequence, composition and fragment ion data, is
potentially the most powerful search of all. The usual source of the
sequence information is interpretation of an MS/MS spectrum. While it is
very difficult to determine a complete and unambiguous peptide sequence
from an MS/MS spectrum, it is often possible to find a series of peaks
providing 3 or 4 residues of sequence data.

This general approach was pioneered by Mann and co-workers at EMBL,
who used the term "sequence tag" for the combination of a few residues of
sequence data combined with molecular weight information. They
defined a sequence tag derived from an MS/MS spectrum as the mass of
the precursor peptide, the mass of the first peak of the identified
sequence ladder, a stretch of interpreted sequence, and the mass of the
final peak of the ladder.

The sequence query mode of Mascot supports both standard and error
tolerant sequence tags. It also allows arbitrary combinations of fragment
ion mass values, amino acid sequence data and amino acid composition
data to be searched.

The format is to enter the mass of the first peak of an identified sequence
ladder, a stretch of interpreted amino acid sequence, and the observed
mass of the final peak of the ladder - for example:

1890.2 tag(1004.1, LSADTG, 1548.5)

17



#Mascot Distiller - [GuFibProf - Summed Scans] _[&] ]
X Fle Edt Wew Processing Analysis Tools  Window  Help .8 x

D-caBb|/ 00| Ve @b L[E][wfa ok w2 M-

4 Vimascot_test_datallLCQ\Darryl

E-HT] miz 785.8, 2+, Sum of 10 5c:
- 6§ Summed Scans

=] mfz 785.8, 3+, Sum of 10 sc
% Summed Scans

To start
sequence tag,
right click on
‘good’ peak.

480.15

B84 2
22 Delets

20 Properties...
4] | | 19 Start Sequence Tag
18
Acquisiti Py Peak List
cauisition | Precursor | PeakLists o S

I g1d2s
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B1100EPI 00ggp 79
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In the next version of Distiller, it is easy to generate sequence tags.
Simply process the spectrum, right click on a strong peak, and select
"Start Sequence Tag" from the pop-up menu



#Mascot Distiller - [GluFibProf - Seq tag 684.253] =S|

X Fle Edt Wew Processing Analysis Tools  Window  Help .8 x
D-caBb|/ 00| Ve @b L[E][wfa ok w2 M-
4 Vimascot_test_datallLCQ\Darryl
E-HT] miz 785.8, 2+, Sum of 10 5c: Int. — E
% summed Scaris el : c :
;']j Sequence tag 32 B
21 Seq tag 684.253 H
=] mfz 785.8, 3+, Sum of 10 sc; gé
+.+§ Summed 5 i
"% Summed Scans P The possible
23

cysteine peak looks
very weak, so we
will choose glutamic
acid instead.

Possible residues
within defined
tolerances are

now shown

EB4 25

L ! s
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Mass mark manager 0 x 18
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Ready 1020518 - §10132.000

This then displays possible residue matches that fall within the specified
tolerance.

The arrow head at the end of the glutamic acid indicates that Distiller
can find another peptide after this one.

The lack of an arrow for the cysteine and the fact that the cysteine peak
1s very small means that it is best to choose the glutamic acid.



File  Edit Yiew Processing Analysis  Tools  Window Help -0 X

oD% D0 R Ve i@ 5 5S][Aa Rk b BB % S Mk -

W:\mascot_test_datalLCQ\Darryl
[ET] miz 785.8, 2+, Sum of 10 sc:
<% Summed Scans B
E=-2]) sequence tag H
+ 5] seqtageas.zs3
(511 mfz 785.8, 3+, Sum of 10 sce
=% Summed Scans
23 g
2 Another glutamic
al T :
0 acid is :
| | 18 automatically Clicking on the
jsition | Precursor _Peak Lisks 17 found ; arrow agaln TR
18 : B13zs gives:
14 : :
13
12 2
" H f
10 74014
g H i
g 74101 78.52
7 st 22
& ] 4
51 38193 ; 7
4 i
3 HE 79
9 H 12164 | Ha 5
- 4531 ! 03B
: W
[1086)
400 450 500 550 [=al] 650 00 750 a00 850 900 950 1000 1050 miz

1020518 - 10132,000

Having chosen the first glutamic acid, a second is then displayed - this
time there are no other choices. Clicking on the arrow again gives:




*Mascot Distiller - [GluFibProf - Seq tag 684.253]

MEES
X Fle Edt Wew Processing Analysis Tools  Window  Help .8 x
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%
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21 :
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[Mass mark manager O %] 1 :
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f 4530
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948.203 - 0,000

And there are no further residues to be found in this sequence.

The start mass of this tag is 627.22, the end mass is 1056.53, so we can
make a sequence tag like this

785.8 tag(627.22, GEEN, 1056.53)



a Matrix Science - Mascol - Sequence Query - Microsoft Internet Explorer ;IEIEI

| Ele Edt Mew Favortes Iook el |

|Qmi - ©- 1) B | e Yoo B B 25 @

| address [{&] hitp:fra1-dmcmascat/cgifsearch_form, plIFCRMVER=ZBSEARCH=5G | B |JPOwarmarlG s 4 26
Protein mass l— kDa ICAT [ 2l

Peptide tol. + |1.2 IDa hd MS/MS tol. + |1 Da 'I
Peptide charge |2+ 'I Monoisotopic * Average O

7B5.8 tag(627 .22, GEEN, 1056.53) ﬂ J
Query =
[&] Done ’_ ’_ ’_ g Local intranet v

<2} Peptide Summary Report {../data/20040519/F001318.dat) - Microsoft Internet Explorer 8| x|

J Fle Edit View Favorites Tools Help ‘ :,'

J eBack - J - I_b] @ ¥;j | )__] Search *Favnr\tes emadla &3 | [_'\"- ; E J G

Jngdress |@ http:fea1-dmefmascat/cgifmaster_results.pl?file=., %2Fdata%:2F20040519%2FFO01 315, dat3REPTYPE=F j Go |JPUV~'EW“6rlG i® 4%

~
1. AAAE2445 Mass: 7050 Score: 51 Queries matched: 1 _I
HUMFGEOZ NID: - Homo sapiens

[T Check to include this hit in error tolerant search or archive report

=)

Query Observed Mriexpt) HMri{calc) Delta Miss Score Expect Rank Peptide
1 785.80 1569.59 1566.69 0.90 L] 54 0.0008 1 (QGVHDHEEGEFSAR

=
T

ASMS 2004 {MATRIX

CIENCE.

It's possible to submit this automatically from Distiller, but it can also
just put this in the query window in a sequence search form. Remember
to enter the charge state of the precursor

Standard probability based Mascot scoring is used for these searches.
This means that you can include several tags for each peptide and the
one with the best match will get the highest score. It also means that it's
possible to mix some ions and some sequence tags if desired.
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Error tolerant tag

o Useful where there are unknown
modifications

2} Peptide Summary Report (Raft - 8) - Microsoft Internet Explorer

JE\Ie Edit Wiew Fawarites Tools Help

J @Back - O - D @ Lh | psaarch *Favorites emedia @ ﬁ:i{v :;\., ._J 0
| address [ @] http: 141 -dmeimascot fogifmaster results,plFile=. . %2Fdata%:2F20040519%:2FF001313, datBREPTYPE=peptidet,_sigthreshold=0.058RE | [ &0 HPowermarks it 4 %%

J Google - I j‘ f search web  + @ Search Site | g | PageRank ¢y - | [ options -

¥ 58 537.67 1073.33 1073.63 -0.29 1 40 0.23 1 KLDCILLTR d
¥ 184 537.67 1610.00 1609.88 0.12 1 25 6.1 1 KTFASLYHAIIDVR

[ 150 710.22 1418.43 1418.73 -0.30 1 21 17 1 LSCEKITHYAVR

™2 149 472.87 1415.57 1415.74 -0.17 o 10 e+002 1 LCTVLGVDEAALR + Carbamidomethyl {(C) -
= 1

e e o e \ T —— -

[ & Local intranet

Score of 21.

{ MATRIX
CIENCE.

ASMS 2004

The tag approach really shows it's worth when there are unknown
modifications, or when only a homologous sequence is in the database.

As an example, I'll take this peptide with a score of only 21 from the
unassigned list.

Incidentally, one of the new report options is to sort the unassigned list
by intensity. This can be quite useful for searching for the stronger
spectra that didn’t get database search matches.

If we have a look at the spectrum
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=lglx]

oF Fle Edt Wew Processing Analysis Tools Window  Help -8 X
D-col s00ed Ve @hh ab SO b | Ve ) b B % S M kel -
; Raft - & =
L)1) mjz 449.5, 2+, Sum of 3 scar
% Summed Scans
mfz 449.5, 34, Sum of 3 scar 27
%
% Summed Scans
F-HT] mjz 760.6, 2+, Sum of 2 scar 52 64328
3 Sommed scans The spectrum looks
b HT] m/z 760.6, 3+, Sum of 2 scar 24
-3 Summed Scans 23 good - so why such
b [T] m/z 470.8, 2+, Sum of 2 scar
& Summed Scans 2 a poor score?
m/z 470,8, 3+, Sum of 2 scar 21
ti Surnmed Scans a0
mfz 443.6, 24, Sum of 9 scar 19
% Summed Scans
- [T] mjz 4436, 3+, Sum of 9 scar 18
% summed Scans 17 43312
F-HT] mjz 640.1, 2+, Sum of 9 scar I
% Summed Scans
b [T] m/fz 640.1, 3+, Sum of 9 scar 13
% Summed Scans 14
b {T] mfz 710.2, 2+, Sum of & scar 13 82939
2 . 75535
Sequence tag o
7] Seq tag 1134.460
b HT] mjz 894.3, 2+, Sum of & scar &
KN r

Acquisition | Precursor | PeakLists

Mass mark manager [=ES

500 1000 1500 miz

1777450 - 0.000

It is quite obviously of high quality, so it's not at all clear why there is no
match.



#Mascot Distiller - [qtof20953 - Geq tag 1134.469] =S|

oF Fle Edt Yew Processing  Analysis Tools  Window Help -8 X
D-0aB[¥00|ed Ve @ & 5G] k| w b5 Mbl-
Dataset Explorer 0 X
; Raft - & =
b7 mjz 449.5, 2+, Sum of 3 scar Int. F{ Ll G Ll e T—#-[ Q1] Fet
% Summed Scans H H H H H H
00 mﬁz 4495, 3+, Sum of 3 scar 27 : :
<% summed Scans H H
H-ET] mjz 76006, 2+, Sum of Z scar 2 : EEAS &
=% summed Scans % ; H
b HT] m/z 760.6, 3+, Sum of 2 scar 24 H
=% Summed Scans 23 :
b [T] m/z 470.8, 2+, Sum of 2 scar H
% Summed Scans 22 :
H-HT] mjz 470.8, 3+, Sum of 2 scar 21 :
=% summed Scans 20
a5 mﬁz 443.6, 2+, 5um of 9 scar 15 :
<% summed Scans :
N Sviga P 18 E tag(475.20,[L|1IG[L|I]T[Q|K],1134.47) .
<% summed Scans 17 43312 ; . - -
b-f1 mﬁz 40,1, 2+, Sum of 9 scar I '
% Summed Scans H
b [T] m/fz 640.1, 3+, Sum of 9 scar 13
-=§ Summed Scans 14 : P : :
B[] mjz 710.2, 2+, Sum of & scar 13 : b 1 BeR 39
=25 Summed Scans . : RS
=21 Sequence tag e
7] Seq tag 1134.469
----- 1| Seqtag 246,118
=1 Seq tag 388.125
b HT] mjz 894.3, 2+, Sum of & scar &
KT LI_I
Acquisition | Precursor | PeakLists
Mass mark manager [=ES

71;1331? 22 qux 521 |

500 1000 1500 miz

1868.350 - 0.000

Once again, we the sequence tag is performed as before. Of course if you
don't have distiller, you can always do this manually. The complication in
this case 1s that within the tolerance specified, it's not possible to
differentiate between glutamine and lysine, and of course Isoleucine and

Leucine also have the same masses. So, in this case, we can specify a tag
like this.
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a Matrix Science - Wot? No Results - Microsoft Internet Explorer

JEl\e Edit  Wiew Favorites Tools Help

J @Eack - O - @ @ ;b | psaarch *Favor\tes eMedla @| E}—Q- &
| ddress [ nttpjte1-dmejmascoticqiimaster _resuits.plflle=. jdat/20040520/F001327 dat o ||powermarks B 6 %

J Google - I jl b search b + @ Search Site ‘ b | PageRank | [ options -

{ MATRIX
SCIENCE HOME MASCOT HELP

Wot? No Results
Sarry ... but this is the page you get to ses when your search produces no results,

Here are some possible reasons:

» Sequence Query: Mone of the specified
Sequence qualifiers requires an e.
homologous sequences, If you
and re-submit the search,
&l searches: Match worse tha
random. This fs uniikely to hap No results from the tag search, so try
spurious matches tend fo ocou
Cause Is very narrow folerance: an etag
the tolerances.
all searches: If a takonomy fil
selected taxonomy, (or none

etag(475.20,[L||G[L|I]T[Q|K],1134.47)

{ MATRIX
CIENCE.

ASMS 2004

and we get absolutely no results... so we will try an error tolerant tag
search:
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Peptide Summary Report {../data/20040520,/F001326.dat) - Microsoft Internet Explorer N [=] |

JE\\e Edit Wew Favorites Took Help | '.','

J esack - \) - |ﬂ @ L:) ‘ /'__) Search ‘*Favorites & medis -&3‘ E':<v ; = J G

| Address [&] http:fts1-dmefmascotfegiimaster _results.plfle=, % 2Fdatat:2F20040520%2FFO0L 326, dat8REPTYPE=peptides,_sigh 7| (£ G0 |JPowermarks s )

J Google - I ﬂl B SearchWeb  ~ (R Search Site | Ei) | PageRank & . | [ options -4

SelectAll | SelectNone | Search Selected | ™ Frror tolerant Archive Feport

PAHUL Mass: 57917 Score: 80 Queries matched: 1
alkaline phosphatase (EC 3.1.3.1) precursor, placental [validated] - human

I Check to include this hit in error tolerant search or archive report

Query Observed Mr{expt} Mr{calc) Delta Miss Score Expect Rank Peptide
~ 1 710.20 1418.39 1304.68 113.70 0 80 3.6e-008 1 GHFQTIGLSAAAR

Top scoring peptide matches to guery 1
etag(475.20, [L|IJGIL|IIT[QIK]F,1134.47)
Socore greater than 18 indicates identity
a Status bar shows all hits for this peptide

heries matched: 1
£C 3.1.3.1) (Nagao isozyme] (Germ-cell alkaline phc

Score Delta Hit Protein Peptide peries matched: 1

79.9  99.89 2 PAHUI ANFQTIGLSARAR {Human] .
79.9  113.70 1 PAHUAR GNFOTIGLSALAR heries matched: 1

Mass: 57355 Score: 80 Queries matched: 1

| ’7 ’7 ‘g Local inkranet

This shows a possible modification or
substitution

and this time we do get a hit with quite a high score. Notice that there
are two possible hits with the same score - the sequences have a different
N terminus residue, and the delta in one case is 113.7 and the other 1s
99.69.
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lascot Search Results: Peptide Yiew - Microsoft Internet Explorer

| Ble Edt view Fovortes Took  Help

=18 x]

| &

ek - ) - |ﬂ \g _; ) Search \;":_(Favnntes @ vedia -E}| - :1 = _J O

Address I@j hitp: b4 1-dme/mascotjcgifpeptide_view. plefile=, . /datai20040520/F001 326, datquery=1 8hit=28index=PAHUAS D=1

| Eeo “inermarks W 4%

| Google - | | B searchwen - @ ccachisie | gD | PRk - | e options -

MATRIX i
{eimvert Mascot Search Results
Peptide View

MEMLS Fragmentation of GINFQTIGLSAAAR
Found in PAHUA, alkaline phosphatase (EC 3.1.3.1) precursor, placental [validated] - human

Match to Query 1: 1418.385448 frora(710.200000,24) etag(d75.20, [LIGILITIQEIF, 1134.47)

Monoisotopic mass of neutral peptide Mr{calc): 1304.65
Unsuspected modification: 113.70 D&, located in the region N-term to N2
Ions Score: 30 Expect: 3.£e-008

Peptide view shows
location of unsuspected

# n att a* artt b pH b* bt Seq v v v g #
1| 3003 1552 5803 2952 G 13
1| 144.08| 7254 127.05) 64.03) 172.07| 8654) 155.05) 78.03] N |124B.67|624.84 1231.64|616.33|12
3| 281.15|146.08| 274.12|137.56| 319.14/160.07| 302,11 151.56| F |1134.63|567.82/1117.60|558.30|11
4| 415.20|210.11| 402.18|201.5% | 447.20/224 10| 420017 21559 Q | 987.56|494 28 970.53|485.77 |10
5| 520.25|260.63| 503.22|1252.12| 548.25|274.63| 531.22/266.11| T | 839.50|430.25| 34247|421.74| 9
6| 63334|317.17| 616.31 30866 6613333117 644.30/322.66| T | 75845|379.73) 74143|371.22| 8
7| 690.36|345.68| 673.33|337.17) T1835/359.68) T01.33|351.17) G | 64537|323.19| 628.34|314.67| 7
8| 803.44|402.22| 7864139371 83144 /416.22) 81441 407.71| L | 588.35|284.68| 571.32|286.15| &
9| 850.47|445.74| 873.45\437.23) 5184745974) 90144 45122 § | 475.26|238.13] 458.24|229.62| 5
10| 96151 |481.26| 34448 |47275) 983.51 495.26| 9724848674 A | 388.23|194.62) 371.20|186.11| 4
11|1032.55|516.78|1015.52|508.26 | 1060.54 530.77|1042.52|522.26 A | 317.19|158.10) 300.17|150.59| 3
12|1103.58|552.30|1086.56 | 54378 | 1131.58 566.29|1114.55|557.78) A | 246.16|123.58) 228.13|115.07| 1

modification

=l

@ Done

’7 ’7 ’7 \\-J Local inkranet

I was intrigued as to what this delta might be, and had a look on

unimod.org -
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rosoft Internet Explorer == ]
Fle Edt View Favortes Tools Help | >

GBack B e = |ﬂ @ ;‘, | /,_"1 Search {:(Favnrites @ vedis €}| - j,’ = QJ O

| Address [€] http:jjumn.unimad orgfegifunimad. cairrecords_per_page=2Stcolumns_to_view=Ful_namegcalumns_to_view=code_nametcolomns_to_view=mona_r ¥ | [ Go “Powermarks it A%

| Google- | | G searchwen - @ searchake | D | Pk @ - | ] options -2
phosphorylation to amine thiol ser_thr_DAET 87.050655 87.1866 H(9) C(4) M O{-1) S O ;l
thioacylation of primary amines (N-term and Lys) DsP 87.998285 8B.12B3 H(4)C(3) 05 0
C13 label (Phosphotyrosine) 13C9_Phospho_Tyr 88.996524 88.9138 }; C(-9) C13(9) O[3} O
N-ethyl iodoacetamide-ds MNEI2&-d5 90.084148 90.1353 H(2)H2(S) C(H N O O
Acrolein addition +94 Acroleind4 94.041865 94.1112 H(A) C(6) O 0
N-isopropylcarbozamidomethyl NIPCAM 99.068414 99,1311 H{9)C(SINO O
Succinic anhydride labeling reagent light form {N-term & K) Suc_anh_light 100.016044 100.0728 H{4) Ci4) O3] 0
labeling reagent light form (N-term 8 K) benzoyl 104.026215 104.1061 H{4) C(7) O O
Succinic anhydride labeling reagent, heawy form (+4amu, 4C13), N-term &5uc_anh+4C13 104.029463 104.0434 H{4) C13(4) O(3) 0
Euc:\mc anhydride labeling reagent, heawy form (+4amu, 4H2), N-term & Suc_anh+4H2 104.041151 104.0974 H2(4) C(4) O(3) 0
g-uyr\dylethv\atmn S-pyridylethyl 105.057849 105.1372 H{7) C(7I N O
Acrolein addition +112 Acraleinllz 112.052430 112.1265 H(8) C(6) O(2) O
ubiguitinylation residue GlyGly 114.042927 114.1026 H{A) C(4) M(2) O(2) 0
Pyricyl Pyridyl 119.037114 119.1207 HIS)C(FIN O O
N-ethylmaleimide on cysteines MEM 125.047679 125.1253 H{7) C(6) N O(2) 0
Iodination Iodination 125.896648 125.8965 H(-1) I O
MN-Succinimidyl-3-morpholing acetate SMA 127.063329 127.1412 H{9) C(6) N O(2) 0
Quaternary amine labeling reagent light form (N-term & K} Quat_0 127.099714 1271842 H{131 C(7IN O O
Quaternary aming labeling reagent heavy (+3amu) form, M-term & K Quat_3 130.118544 130.2027 H{10) H2(3) C(7) N O 0
Hydrosyphenylglyosal arginine ArglHPG 132.021129 132.1162 H(4) C(8) O(2) O
Quaternary amine labeling reagent heavy form {(+6amu), M-term & K Quat_6 133.137375 133.2212 H{7) H2(6) C(7IN O 0
Quaternary amine labeling reagent heavy form {+9amu), H-term & K Quat_9 136.156205 136.2397 H{4) H2(9) C(FI N O O

Kl

&1 [T e rotemer

But the only thing listed here of this mass was ubiquitinylation - and this
is unlikely because there's no lysine. Likewise, I found nothing suitable
on Deltamass.



Peptide Summary Report (Raft - 8) - Microsoft Internet Explorer. =S|

| Ble Edt view Fovortes Took  Help | i
@Back - Q- |ﬂ @ _;\] | /,_'7 Search \;":( Favorites @ tedla €}| - :1 = _J O
Address I@j hkkpef 4 1-dme/mascoticaifmaster _results plzfile=, . [dataf20040520/FO01320 dat 0 “Puwermarks % 3 %
| Google - | | B searchwen - @ ccachisie | gD | PRk - | e options -4
Show pop-ups @ Suppress pop-ups ' Sort unagsipned | Decreasing Score ¥| Require bold red [0 -
SelactAll | | SelectMone Search Selected % Firor tolerant  Archive Report
1. ARE64400 Mass: 56428  Score: 1087 Queries matched: 28
SECRETED ALKALINE PHOSPHATASE.- Cloning vector pSERPZ-Basic.
¥ Check to include this hit in error tolerant search or archive report
Query Observed Mr{expt) Mr{calc) Delta Miss Score Expect Rank Peptide
F 24  460.17  918.32  918.51 -0.19 0 43  0.0012 1 SWGVVITIR
F 25  462.68  923.35 923,51 -0.16 0 32 0.049 1 FPYVALSK
47  517.18 1032.34 1032.56 -0.22 0 78 1.4e-006 1 SSIFGLAPGK + Cazbamidomethyl (N-term) [+57.02]
F 55  532.18 1062.35 1062.57 -0.22 0 63 5.9e-005 1 GSSIFGLAPGK + G->§ [+30.01]
F 52 545.66 1089.35 1089.56 -0.23 0 50  0.0011 1 RGSSIFGLAPGK + R->G [-99.08]
F 78  567.66 1133.30 1133.55 -0.25 0 43  0.0014 1 CHEVISVMHR + Oxidation (M)
F 24  593.18 1184.35 1184.60 -0.25 0 42 0.007 1 RGFFLEVEGGR + R->G [-99.08]
F 121 653.21 1304.41 1304.68 -0.28 0 89 1.8e-007 1 NFQTIGLSARAR + Carbamidometkyl (N-term) [+57.02]
F 133  681.82 1361.63 1361.55 0.07 0 54 0.00053 1 Y¥PDD¥SQGGTR + benzoyl (N-tezm) [+104.03]
F 150  710.22 1418.43 1418.73 -0.29 0 87 2.8e-007 1 KGHFQTIGLSAARR + KN [-14.05] _
154  726.18 1450.35  1450.65 -0.30 0 63 1.9e-005 1 SDADVPASAR
185 754.69 REWYSDADVPASAR + R->G [-99.08]
¥ 175 526.15 Error tolerant search gives ALTETIMFDDAIER + F->¥ [-48.00]
V¥ 130 820.73 AR 1 ALTETIMFDDAIER + Oxidation (M}
P zom  ssi2e a significant match to the L RYTVLLYEHEPGYVIK
P 212 o8s.a0 same sequence with an 1 TIPVEEENPDEWIR
I zis  879.24 .. . 1 IIPVEEEHPDFWHR
W zis  593.48 additional n terminus 1 HVPDSGATATAYLCGVK + Carbamidomethyl (C): V-3M [+3
F 2524  975.81 aspargine. 1 WLITFLGDGMGVSTVTAAR + Oxidation (M)
F 255 651.16 1 DGARPDVTESESGSPEYR
J
@ Done ’7 ’7 ’7 \\-J Local inkranet

So, this really does seem to be unknown modification at the n terminus,

and hence proves the power of the error tolerant search.
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anovo in Distiller 2.0

20953 -CG-G-TLGLSAAAR]

t—C6——{KSINTIQS] 1 G——{KIa}

241

CG-G-TLGLSAANL

0
Co-G-TLGPC
69— CalKaINT GLsAnAR]
7] mjz 894.3, 2+, Sum oF 8 SERTETPANGE v I

3

100 200 300 400 500 6BOO 700 BOO 900 1000 1100 1200 1300 1400 1500 miz

{ MATRIX
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ASMS 2004

One other feature in the next version of distiller is that we have
implemented a denovo algorithm - using this same spectrum, the denovo
code found much of the same sequence automatically. Once again, we
have used the proven Mascot scoring algorithm with Denovo. It will also
be possible to submit these data as a tag search
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Mascot Daemon

* Process raw data files using Mascot Distiller

— Retention times and scan numbers transferred to
Mascot results

— More robust peak detection

— Output of peak lists not automated on some
systems

e Runs as a ‘service’
e Trouble shooting tips.

ASMS 2004 (fryr kot

Mascot Daemon had some major changes with version 2.0

- it 1s now possible to process raw data files using the Distiller libraries.
This means that all the common raw data formats are now supported.
The advantages are that retention times and scan numbers along with
other information in the raw data files are transferred in the Mascot
results. This information, which can be seen in the yellow pop-ups,
makes it easy to find the original spectrum in the instrument data
system or in the Distiller GUI.

The peak detection in Distiller is proving to be among the best available.
In addition, this makes it possible to automate the process of of peak
detection, data reduction and searching that is not possible with some
data systems

A major change was that the Daemon engine has been separated from
the user interface. I'll describe this in more detail shortly.

I'll also describe a couple of trouble shooting tips.

32



Daemon - distiller options

#iF:Mascot Daemon

Ele Edt Help

Status T Event Log T Task Editor T Parameter Editor ]
Task. l I
’V [Untited lMascot Daemon: Data import filter options
Parameter set Dataimportfiter —————— lon dizcve | Micremass o] Sciew Anlyst| Data Explorer  Maseot Distl |
’7 |E “Program FileshM atrix Sc\ence\Masc(_I ’7 IMascot Distiller
Mascot Distiler Processing Dption:
~ Data file list r Schedul

C-\Fragram FilestMalix Seience’Maseat Distler Shinadzy_Avima_CFR.opt |
@ Start now
Drag and drop data files into the area

below ar click on Add .. © Startat |12:20:04 = Edit Savebs

" Realtime manitor

£ Fallowup Data File Formal
Actions [ [Shimadzu Aima =1 ‘
I Auto-print results Mulsample fi
Follow-yp————————— ’V € Merge all samples into single search % Separate search for each sample ‘
Na follaw-up required
Test fomat (M5 orly):
L Dizeard e { O ol noat (09 Pl e ‘

[~ Repeat atintervals of
Delete | AddFolder.. | Add Files | W Psssdaate |-

Canicel

ASMS 2004

{ MATRIX
CIENCE.

There is not much to say about the Distiller options. There is an
additional license cost for using Distiller from Daemon, and once the

addition software has been installed, the "Mascot Distiller" data import

filter should be available in the drop down list.

Clicking on the "Options", allows the choice and editing of processing
parameters.
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Daemon - runs as a service

Graphical User Interface (GUI)
— configure Daemon, edit tasks, view search results
Service

— executes the tasks, in the background even if the
GUI is not running

No longer requires user to be logged in at the
workstation

If connection is lost between Daemon and the
Mascot server, results are found when
Daemon is re-started.

ASMS 2004 (fryr kot

Mascot Daemon is now split into two distinct parts

- the GUI, which is used to configure Daemon, edit tasks and view
search results

- a service with executes the tasks in the background even if the GUI is
not running.

So, the advantage of this approach is that it no longer requires a user to

be logged in at the workstation. Another change is that if the connection
between Daemon and the Mascot server is lost, the results will be picked
up by Daemon when the Daemon service is re-started.

34



Daemon - trouble shooting tips

On-line help now available

“File not found” error: To access files on
shared network drives, you have to change
the service to log in as a user with
appropriate network privileges. See on-line
help, In depth, Mascot Daemon Service

ASMS 2004 (fryr kot

There is added complexity in this version of Daemon, and for this reason
we added comprehensive on-line help. So, if in doubt, please try reading
that first.

The most common error that people experience is the "File not found"
error when trying to access files on shared network drives. If you need to
access remote files, you will need to change the service to log in as a user
with appropriate network privileges. See on-line help, In depth, Mascot
Daemon Service
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Iterating through B,Z,X

e X - iterate through all amino acids
* B - check asparagine and aspartic acid
o Z - check glutamine and glutamic acid

a Mascot Search Results - Microsoft Internet Explorer

Fie Edt Wiew Favortes Took Help | &
T . (S A
- - v { 6
@Ba[k Q B @ lh |piaar(h 5. Favorites  @A® bedia Q‘ &2 = =
Jﬂddress IE http:f/dell4n0nimascat/caifmaster_results.plFfile=. jdatajF3139714.dat / j Go
| =] 731.97 2192.90 2193.05 -0.15 1 (19) 42 1 XGSIGAASMEFCFDVFKELK + Oxidation (M} B
I~ 40 1097.46 2192.91 2193.01 -0.10 1 {19} 40 1 XGSIGAASMEF CFDVFKELK |
¥ a1 745.64  2233.91  2234.08 -0.17 1 24 13 1 XGSIGAASMEFCFDVFKELK + Carbamidomethyl (C)
I~ 43 761.01 2280.02 2280.17 -0.15 0 59 0.0043 1 DILHQITKPHDVYSFSLASR
[C T 762.01  2283.02 2283.16 -0.14 1 31 2.7 1 LYAFFRYPILPEYLQCVK + Carbamidomethyl {C) -
| »

| | ,_“QLOCa|intranet A
AT qassmy

Another slightly over-due change to Mascot 2.0 is that where there is an
'X"in the sequence, the code now iterates through all possible amino
acids

For B - Mascot checks asparagine and aspartic acid
For Z - Mascot checks glutamine and glutamic acid

Here's an example here of where Mascot found a peptide match by
substituting an X for a valine
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Miscellaneous

» More rigorous checking of fasta files
— Duplicate accessions reported
— Missing taxonomy files an error instead of warning
» Use taxonomy to determine the correct
genetic code
» Support for high energy side chain cleavage
lons (d, v, w).
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And finally, there are a number of small changes.

There is now more rigorous checking of fasta files. A number of our
customers unfortunately had different sequences with the same accession
numbers. This obviously causes confusion at best, and incorrect answers
at worst, so this now causes an error, which needs to be fixed before
searches can be run.

Similarly, missing taxonomy files used to just give a warning, but now it
results in an error.

For EST searches and genomic data, Mascot now uses taxonomy to
determine the correct genetic code translation.

Finally, we now support high energy side chain cleavage ions: d, v, and
w.
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Conclusions

Huge searches now practical with Mascot 2.0
A number of new report options

tag and etag complementary to error tolerant
searching

Distiller support within Mascot Daemon
enables highly integrated workflow

A number of minor changes.

{ MATRIX
SCIENCE.
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