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When you install Mascot, it includes a copy of the Swiss-Prot protein database.
However, it is almost certain that you and your colleagues will want to search other
databases as well. There are very many to choose from, and Mascot allows you to
have as many databases as you wish on-line for searching at any one time.

Matrix Science doesn’t supply sequence databases. Most databases are public
domain, and there are a few sites that provide comprehensive database repositories.
Two of the best known are NCBI and EBI. Here, you can download nr, Swiss-Prot,
EMBL, Trembl, UniRef100, etc.

For specialised databases, such as individual genomes, you may have to track down
the FTP site of the group that is doing the sequencing.

This topic described the general procedure for adding a new database to Mascot and
keeping it up-to-date



Sequence Database Requirements
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Sequence Database Setup

Please note that these pages are intended mainly for administrators of in-house Mascot Servers. Users of the free, public Mascot
Server do not have access to the database setup tools.

* Database Manager
* Manual Configuration and Updating

Configuration Notes for Specific Databases
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For the latest information about the major public databases, refer to the help pages
on the Matrix Science public web site. The help pages in your in-house copy of
Mascot are similar, but become progressively out-of-date.



Sequence Database Requirements

Must have local Fasta file

 (Mascot streams through the database during each search)
Mascot can search any database available in Fasta
format

« Amino acid

 Nucleic acid

Genomic DNA, EST’s, ORF’s, mRNA, etc

Other files are optional

« Taxonomy indexes

« Full text annotations.
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To perform Mascot searches against a database, at a minimum, we need a FASTA
file.

If the database contains nucleic acid sequences, there is no need to pre-translate the
sequences. Mascot performs a 6 frame translation during each search. Nucleic acid
databases come in several flavours. They may be described as genomic DNA,
Expressed Sequence Tags, Open Reading Frames, messenger RNA, etc. As far as
Mascot is concerned, the main differences are the quality and length of the
individual entries. The relative merits of searching protein, EST and DNA
sequences are discussed in Choudhary et. al. Matching peptide mass spectra to EST
and genomic DNA databases. Trends in Biotechnology, 19, S17-S22 (2001)

If the database contains entries from multiple organisms, and you want to be able to
filter searches by taxonomy, this will require some additional files, which vary from
database to database

Some databases, such as SwissProt, also come with ‘full text' files, containing
comprehensive annotations.



FASTA Format

>Title text
SEQUENCESEQUENCESEQUENCESEQUENCESEQUENCESEQUENCE
SEQUENCESEQUENCESEQUENCESEQUENCESEQUENCESEQUENCE
SEQUENCESEQUENCESEQUENCE

>Next title

NEXTSEQUENCE ...

>gi|6|bgi|Contigl.seq _7|2412 3299 [+3 L= 888] [Delayed
>20021010.2.1 1112073F09.y1 1112091F10.y1 1112073F0
>IPI:IPI00140097.1|REFSEQ XP:XP 168061 Tax_ Id=9606
>CCRB cytochrome c¢ [validated] - rabbit
>gi|129249|sp|P02820|0STC_BOVIN Osteocalcin precursor
>"ORF5 | start 2178-1309 | frame -1 | length=870 |
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Perhaps this is a good moment to clarify exactly what we mean by a FASTA file.

FASTA is a very popular standard because it is so simple. On the down-side, it isn't
much of a standard ... almost anything goes.

FASTA specifies that there will be a title line, starting with a 'greater than' character,
followed by one or more lines containing the sequence in 1 letter code.

The problem is the lack of a well defined syntax for the title line. Here are a handful
of examples of FASTA title lines. As you can see, there isn't much similarity. For a
Mascot search, we need to find a short, unique identifier or accession string for each
sequence. As you can see from these examples, the position of the identifier and the
delimiters (e.g. spaces, pipe symbols, commas) varies considerably



Parse Rules

Parse rules are Basic Regular Expressions
>IPI:IPI00043251.2|REFSEQ XP:XP 064505
Tax Id=9606 similar to keratin 18,
cytoskeletal - human (fragment)

Accession from Fasta title: "S>IPI:N\N([*] .1*\)"

Description from Fasta title: "SI TR ON(LR\)"
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The way Mascot handles this is to use regular expressions to describe how to parse
information from the title lines in any particular database. Regular expressions will
be familiar to anyone with a Unix background, but there may be a bit of a learning
curve for someone with more of a Windows or Mac background.

Here, for example, we have a title line from the IPI human database. Let’s say that
we want to use IP100043251 as the unique accession string and everything after the
first space should be treated as the description.

The regular expressions, or parse rules, used to extract this information look like
this.

The string we want to extract is always within back-slashed parentheses. For the
accession, we show the first few characters as literal text. We then say that we want
to take all the following characters, stopping when we hit either a pipe symbol, a
space, or a period. In fact, it is the period which applies in this example. The
contents of the square brackets are known as a character class, and the circumflex at
the beginning means ‘not’. The asterisk means ‘as many as available’.

For the description, we discard everything up to and including the first space. This
is done using a character class of ‘not a space’ followed by one literal space. Then,
we use back-slashed parentheses, take everything to the end of the title. The period
matches to any character, so .* matches to all the remaining text.



Mascot 2.4: Database Manager
.

€ > C fi Obogong 1 : w A

Databases (16) Databases
Barse rules (22)

Status New files

o

asks

Task
e 0 L)
sttings
mergt 1 o (success) [Wed Apr 25 13:58:01 2012]
New database (success) [Mon May 21 19:26:05 2012] &
Enable predefined .
i finition (success) Mon Apr 30 10:58:21 2012]

[Tue Apr 24 11:25:35 2012)
ess) (Wed Apr 25 13:57:49 2012]

H

iPRG_2012
iPRG_2012_TD

molluse

eactivate
Daactivate
Mouse_genome

=

S.cerevisiaes288C (success) [Sat Jun 23 03:18:02 2012)
SwissProt Deactivate | (success) [Thu Apr 26 13:56:13 2012]
(Dsacioate]

uniprot_human e] (Deactwale] (success) [Thu Apr 26 11:30:48 2012)
UniProt_mouse te] [(Deactivate] (success) [Mon Apr 30 11:24:08 2012]
Uribrot_Sprot_MSKI  1n use (Desctmate

*) Entries marked with an asterisk are predefined definitions. Predefined definitions file was last updated Thu Jul
5'10:56:14 2012,

Full database status information is available on the database status page

Refresh
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In Mascot 2.4, we introduced Database Manager, which handles both database
configuration and the downloading of files from external servers. This replaced two
utilities in Mascot 2.3 and earlier: the browser-based Database Maintenance, used
for configuration, and the command line Database Update, used for downloading. If
you are still using Mascot 2.3 or earlier, you will probably find the archived, 2.3
version of this presentation provides more practical information.

The file formats and download locations of sequence databases change from time to
time. One of the smart features of Database Manager is that database configurations
for many public databases are updated automatically, by downloading configuration
data from the Matrix Science web site.



Key Concepts

Predefined Database Definition
« Configuration information for the most popular public databases is kept up-
to-date on the Matrix Science web site, and downloaded as required by
Database Manager
Custom Database Definition
« If you want to search a database that is not included in the list of
Predefined Database Definitions, or if you want to configure one of these
databases in some non-standard way, you create a Custom Database
Definition
Synchronisation
« If a custom definition is very similar to a predefined definition, it can be
converted into a predefined definition by being synchronised
Update Schedule
« An schedule can be created to update all the files associated with a
database automatically.
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Let’s review a few of the important terms used in Database Manager:

A Predefined Database Definition is one in which the configuration information is
kept up-to-date on the Matrix Science web site, and downloaded as required by
Database Manager. You don't need to know file URLS or worry about parse rules,
etc. for a Predefined Database.

If you want to search a database that is not included in the list of Predefined
Database Definitions, or if you want to configure one of these databases in some
non-standard way, you create a Custom Database Definition.

If a Custom Database Definition is very similar to a Predefined Database Definition,
it can be converted into a predefined definition by being synchronised. The
advantage of doing this is that the configuration will then be kept up-to-date
automatically.

An Update Schedule can be created to update all the files associated with a database
automatically. Maybe once each week or each month. Files will only be downloaded
if a new version is available.



Initialisation

€« C N Owslpe t - A

Mascot Database Manager Configuration Import

Note:
Please disable other programs and scripts that configure or update sequence databases before continuing. |

Database Manager can keep your sequence database configuration up to date and schedule the download of new
files.
If you choose ta use Database Manager, you should not edit mascot. dac in future, because your changes will be
lost. If you do not wish to use Database Manager now, please return to the Configuration Editor.
Database Manager has two kinds of database definitians:
1. Predefined database definition: Auto
website.

figuration by g up-to-d from the Matrix Seience

9 Match
SwissProt SwissProt perfect  [Synchronise

IPI_mouse 1PI_mouse perfact  [Synchronise
1P1_human 1P1_human perfect  [Synchvonise
EST_mouse EST_mouse good
EST_human EST_human good
Mus_EST Mus_EST poor
o

NCBlAr NCBIne 00d

Teachl Leacohl
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Database Manager must be allowed exclusive control of database configuration.
Editing mascot.dat outside of Database Manager will just cause confusion because
Database Manager re-writes mascot.dat whenever a configuration changes. If you
prefer to configure sequence databases manually, by editing mascot.dat, never run
Database Manager.

The first time Database Manager is run, it tries to match existing database
definitions against predefined definitions and reports the quality of the match as
none, poor, good, or perfect. For poor or good matches, the differences can be
inspected. Usually, these arise because the existing definition is out-of-date in some
respect. You can choose whether to synchronise an existing definition, making it
predefined, or keep it as a custom definition.

If the Mascot Server is not allowed to access the Internet, choose Keep as Custom
unless the match is perfect. This is because synchronisation of any definition where
the match is not perfect requires the database files to be updated.



Initialisation

€ & C # Obogongimascor oA
Databases (16) Data bases
Boroe s (22) Nome Status New files Tasks
e apple Inuse  (no uRLs)
ottings
contaminants * Inuse (success) [Wed Apr 25 13:58:01 2012]

cRAP * Inuse (success) [Mon May 21 19:26:05 2012]
Enable predefined EST_mouse * Inuse |Update Deactivate | (success) (Mon Apr 30 10:58:21 2012,
o g ¢ ) (Mon p !

definiti

Creote now Human_EST * Inuse (success) [Tue Apr 24 11:25:35 2012]
Synchronise custom |  [P1_human * Inuse (success) [Wed Apr 25 13:57:49 2012]
definitions iPRG_2012 Inuse (ne URLS)

PRG_2012_TD Inuse (ne URLs) D

molluse Inuse (noURLE)

Mouse_genome  Inuse (oe uRLE)

S.cerevisiaeS2E8C  Inuse (success) [Sat Jun 23 03:18:02 2012]
SwissProt * Inuse (success) [Thu Apr 26 13:56:13 2012]
TUM Inuse Deactiate |

uniprot_human Inuse Deactiate ] (success) (Thu Apr 26 11:30:48 2012]

UniProt_mouse Inuse

Uibrot_Sprot_MSKI 1 use

[t
C
(Deactiate ] (success) (Mon Apr 30 11:24:08 2012]
(Deactivate

*) Entries marked with an asterisk are predefined definitions. Predefined definitions file was last updated Thu Jul
5'10:56:14 2012,

Full database status information is available on the database status page.

Refresh [N
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Having made your selections, choose Import to proceed. The list of Databases will
be displayed, with status information for those that have been synchronised and are
being updated.



Adding a New Database

Enable predefined definition

* Apart from confirming a location for the downloaded
files, everything will be handled automatically.

Create New; Custom
* Create a new custom database definition from scratch.
Create New; Copy Of
* Create a new custom database definition by copying an
existing definition.
Create New; Use predefined definition template

» Create a new custom database definition by starting
from a predefined definition.
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You can add new databases in four different ways:

1. Enable predefined definition: Apart from confirming a location for the
downloaded files, everything will be handled automatically. Only one instance of
each predefined definition can be enabled at any one time, as database hames must
be unique. If you want something similar to a predefined database, but with
configuration changes, choose the final option: Use predefined definition template.

2. Create New; Custom: Create a new custom database definition from scratch.

3. Create New; Copy Of: Create a new custom database definition by copying an
existing definition. You will be required to enter a new database name and given the
choice of copying the existing database files.

4. Create New; Use predefined definition template: Create a new custom database
definition by starting from a predefined definition. The differences between this and
enabling a predefined definition are (i) you can make changes to the configuration,
(ii) the definition will not be kept up-to-date automatically.

11



Enable Predefined Definition

_
€ > C A [©bogengimascot_2_4_0_64f-cuds_manager pirsub=dos new;dos.niew. type=rhert IR Y
-
Database Manager - S
s s, | ENable predefined database definition
Parse rules (22) Predefined database definitions are configuration entries for the most commonly used, publicly available
Tasks (0) databases. Configuration and FASTA files for predefined definitions will be automatically kept up to date as
[eoiae | long as the Mascot Server machine is connected to the Internet.
Ssttings
. Name
contaminants Already set up a5 contaminants
Enable predefined
definition CRAP Already set up as cRAP
Create new .
Synchronise custom - [Enable ]
definitions.
EST_human
EST_mouse Already set up as EST_mouse.
EST_others
Fungi_EST
Human_EST Already set up as Human_EST.
Invertebrates EST
1P1_arabidopsis
IPI_bovine
1PI_chicken
1PI_human Already set up as IPI_human.
IPI_mouse
PL_rat
1PI_zebrafish
- Enable
v
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Let’s look at the first of these options: enabling a predefined definition, using

NCBInr as the example.

12



€« C i Obogong/mascot_ _64/;

Mus_EST

NCBI_&A_template
NCBI_NA_template
NCBInr

Plants_EST
Prokaryotes_EST
Rodents_EST
simple_A4_template
simple_Na_template
SwissProt_AC
SwissProt_ID
Trembl_AC
Trembl_ID
Unclassified_EST
uniProt_proteome_template
UniRef100

Vertabrates_€ST

Enable Predefined Definition
- ]

Already set up as SwissProt.

*

Orly one instance of each definition can be enabled at any one time, as database definition names need to be
unique. You can copy an existing definition to create more than one instance of a predefined definition

You can also use a predefined definition as a template when creating a new definition. Such copies will not be
kept up to date with the original predefined definition.

a,
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Scroll down to NCBInr and choose Enable

13



Enable Predefined Definition
.

€ 5 C A Obogng : . o

Databases (16) Enable predefined definition

Parse rules (22) Datobase nome:
[Tasks @ | wcsinr
Settings

= | sequence directory (7)
Fusillocalimascot_2_4_0_64/sequence
Enal fined

e fir

in the directory NCBinr in the sequence directory. The new directory will be
ist.

sequence }——' SwissProt incoming ‘

current
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The default location for the local copies of the sequence database files is specified
in Database Manager settings. You can also change it here. New directories will be
created automatically, unless they already exist. For each database, there is a
directory with the same name as the database. Under this directory are three sub-
directories. The incoming directory provides a workspace for downloading and
processing a new database file. The current directory contains the active database,
and this is where Mascot Monitor creates the compressed files that will be memory

mapped. The old directory is where the immediate past database files are archived
... just in case.

Choose Create



Enable Predefined Definition

4 Database: NCBInr

Name
Tasks (1) Neginr
Settings using ined definition &
NCBInT Neginr
Configuration |ast updated Thu Jul 5 10:56:14 2012,

oatabaso typo

Amino acid (protein database)

Database directory
/ust/ local/mascor_2_4_0_64/sequence/NCBIne/current

ueue for more details.
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All the files will now be downloaded automatically. For NCBInr, this is the Fasta
file plus the files that are needed to create a taxonomy index. The lower part of the

page is updated with status information. You don’t have to leave this page open; you
can close the browser and return later.



Enable Predefined Definition

4 Database: NCBInr

Nome
Tasks (1) Nesinr

26tH0g8 using ined definition

NCBInr NCsinr

lcopy | Cenfiguration last updated Thu Jul § 10:56:14 2012.
bobase type

Amino acid (protein database)
Database directory
fuse/ local/maseor_2_4_0_64/sequence/NCBIn/current

Downloading files

(49.89%) O <ftp://ftp.nebi.nih. afr.gz> (try 1 out of 5): 671 ki/s (165 MB/4.2 G8,
1h 4Sm 75 remaining)
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Some database files are very large, and downloads can fail for all sorts of reasons.
Database Manager tries each download 5 times before giving up. If you have
persistent problems, check the support page on our web site to see if there are any
known issues.



Enable Predefined Definition

4 Database: NCBInr

Name
Nesinr
using ined definition
NCBInr NCBinr
|copy |  Configuration last updated Thu Jul S 10:56:14 2012.
Dotabase type

Amino acid (protein database)
Database directory
fuse/ local/maseor_2_4_0_64/sequence/NCBIn/current

Matching files in directory
NCBInr_20120710.fasta (10.1 GB)

Scheduled updates
(no schedules defined)

Edit schedule

Most recent finished task
[Wed Jul 11 14:45:06 2012] (success) Database 'NCBInr successfully updated.
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Assuming the download is successful, this page will be displayed as the new files
are compressed and the database is brought online. As soon as the new database
shows as ‘In Use’, it is ready for searching.

To setup automatic updates of the database files, choose Edit Schedule

17



Enable Predefined Definition

Mascot

« C A ©bogong 1 e MBI Y| A

Database configuration: NCBInr

Scheduled updates

© None
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It is usually best to download the files at a quiet time, like the middle of the night or
at the weekend.

Note that keeping the definition up-to-date and keeping the database files up-to-date
are two different things. A predefined database definition is kept up to date
automatically while a custom database definition is not. The only requirement for
keeping the files up to date is that the definition includes URLSs for downloading the
required files. Files are not updated by default; you have to save a schedule for the
database specifying how often to look for new files. If no new Fasta file is available
at the scheduled time, nothing will be downloaded.

18



« Cf

Parse rules (23)

Create New - Copy of

D bogong

s 0, | New database definition

Tasks (1)

Database name ()

Settings

© Custom
Enal redefined
efnition

SP-fiozen

® copy of
SwissProt L]

Stom © use predefined definition template (7)

w

a,
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Creating a new database by starting from a copy of an existing database is usually
more convenient than starting from scratch. It is also a good way to preserve a copy
of a particular version of a database. Imagine you have SwissProt configured to be
automatically updated every month or so. If you want to keep a copy of the current

version, so that it can be used for all searches during a year long project, choose

SwissProt from the drop down list and give it a suitable name so that it won’t be
confused with the “live’ version

19



Databases (17)
Parse rules (23)

Tasks (1)
Settings

Enable predefined
definition

Create New - Copy of

Copy an existing definition

Gopy of:

SwissProt
Dotabose name:

so-frozen
Sequence directory (7)

| 12_4_0_64/seq

Create new

Synchranise custom

definitions

Database files will be located in the directory Se-frozen in the sequence directory. The new directory will be
created if it does nat aiready exist.
Existing SwissProt files:

SuissProt_2012_04.fasta (243 MB)

SwissProt_2012_0d.dat (2.4 GB) Q,

@ copy files also ()

© Don't copy files (?)

If you have chosen to copy files from the base definition, please do not clase the browser or refresh this page
after clicking Create. Copying may take some time if the files are large.
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You are given the option to copy the existing files.

20



Create New - Copy of

‘4 Database: SP-frozen

Name
sp-frozen

Database type
Amino acid (protein database)
Database directory

Filename pattern
$P-frozen_t.fas

Matching files in directory
SP-frozen_20120426.1asta (243 MB)
SP-frozen_20120426.det (2.4 GB)

Database status
Offiine

Scheduled updates
(0 schedules defined)

Edit schedule
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Unless you wish to make some change to the configuration, all you need to do now

is to choose Activate. When submitting searches for the year-long project, you
choose SP-frozen rather than SwissProt



Create New - Predefined as Template

Contact - Documentation/Help

Search Blast Align Retrieve D Mapping
Search in Query

COMPLETE PROTEOMES

AND REFERENCE PROTEOMES FAQ
A complete proteome consists of the set of proteins thought to be expressed by "7’”;\ are complete proteoe
sets!

an organism whose genome has been completely sequenced

»What are reference proteome

A reference proteome is the complete proteome of a representative, welk-studied )

model organism or an organism of interest for biomedical research.
» How to retrieve sets of protein

These organisms can be searched via the taxanomy pages, which provide links saquences?
1o download complete and reference proteome sets when available, as well as
links 10 the HAMAP web site. > What is HAMAP?
HAMAP is a system, hased on
Browse or list organisms with: manual protein annotation, that
identifies and semi-automatically
Complete proteomes. Reference proteomes annotates proteins... More

4% Browse by hierarchy %4 Browse by hierarchy
List all Bacteria ] List all Bacteria

[ List all Archaea I List all Archaea

[ List all Eukarysta [ List all Eukaryota

O st all Vinuses T List all Viruses

Search organisms with complete proteomes:

o N

Search organisms with reference proteomes:

Search =
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To illustrate how a predefined definition can be used as a template, we’ll set up a
database for the Uniprot proteome of rice. In a browser, go to the Uniprot web site,
www.uniprot.org, and follow the ‘Complete Proteome’ links. You could search on
rice or, if you remember the latin name, oryza



Create New - Predefined as Template

Search Blast Align Retrieve 1D Mapping
Search in Query
Taxonomy

¥ |complete:yes contentoryza

3 results for completesyes = AND content:eryza @ in Taxonomy
42 Browse by hierarchy

[Download |

Results

» Show only taxa with annctated and reviewed (2) proteins

Oryza glaberima (Afiican rice) * @l €

Eukaryota ; Viridiplantae » Sreptophyta » EMbryophyta »
Enrharloideas » Oryzeae ; Onza

Reference proteome set (31,806)

Poaceas ; BEP clade »

Oryza sativa endomavirs fiselate Japan/1995) (0sEV)
Viruses »dsRNAviruses » Endomaviridae » Endomanirus
Reference proteome set (1)

Oryza sativa subsp. japonica (Rice)

Eukaryota + Streptophyta » Embryophyta »
Enrharioideae > Oryzeae > Onza

Liiopsida ; Poales » Poaceae ; BEP clade »
Complete proteome set (53,553)

2002-2012 UniPrat Consortium | License & Disclaimer | Contact

MASCOT :
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There is a choice of two (the middle hit is a virus that infects rice). We’ll choose
Oryza sativa subsp. Japonica.




Create New - Predefined as Template

2 organism39947 heyword: 16
« C A O www.unprotorg/nprot/?a ¥ LI

» UniProtKB

unprot & Downloads - Contact - DocumentationHelp

Search Blast Align Retrieve 10 Mapping ™
Search in Query
Protein UnProe) ¥ 7 gt 181

1-25 0f63,553 results for erganism:“Oryza sativa subsp. japenica (Rice) [39947]" AND keyword:"Complete prateome [181]"% in UniProtkB
<& Browse by taxonomy, keyword, gene ontology, enzyme class or pathway | » = Reduce sequence redundancy 1o 100%, 20% or 50% Down'oad
[ age 1 mﬂgh

Results

> Show only reviewed (2,589) W (U Py ur d (50,664) ) entries
» Expand search to “Oryza sativa subsp. japonica (Rice) [39947] to include lower taxonomic ranks.
Eavy ¢ Enyname |Stamus|SProwinnames 53¢ Gone nomes Organism Length
Oryza sativa
. . GFHA Os0B, LOC_0s08G37490
[ 08455 14331_0RYSS ¢ 133 dike protein GFI4A mma,mnmanme'zms (3 [s;‘l;s:)) japonica 264

GF14B Os04g462500 LOC_Os04G38870  Oryza sativa

0O onaes 14332_ORYSJ ¢ W33dike protein GF14-B  B0812404.1 B1356612.12 subsp. japonica 22
(OSUNBa0072F16.20 (Rice)
0500 Oryza sativa
O eezmco 14333_ORYS) 1433 dike protein GF14.C gj‘?;.ﬁ&%ﬁl LOC_0s08533370 subsp. japonica 26
Oryza sativa
0O ozrew2 14334_ORYSJ ¢ 1433dike protein GF14.D0  GF14D 031190546900 LOC_Os1134450 subsp. japonica %5
(Rice)
Oryza sativa
GFME 0s02g0580300 LOC_Os02g36974 N
O ceEUPs 14335_ORYSJ ¢ 14.33.dike protein GF14.E B1267606.30-1 0U1115_ADS5-1 :‘;l:s; japonica %2
Oryza sativa
e A e ST eyt ] £ GF WF 0s0350710800 LOC_OuBgSI  sbap. jparica B
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You could download the file manually. If so, click on the yellow button and choose
Canonical and isoform sequence data in FASTA format.

A better option is to make a note of the URL because this will allow us to configure
automatic updating of the database files. The URL displayed in the browser address
bar is http://www.uniprot.org/uniprot/?query=organism:39947+keyword:181
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URL in browser address bar
http://www.uniprot.org/uniprot/?query=o
rganism:39947+keyword:181
URL to force Fasta file download

http://www.uniprot.org/uniprot/?query=o0
rganism:39947+keyword:18l&force=yesé&fo
rmat=fasta&include=yes
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Looking through the Uniprot help will show that you can convert this to a URL that
returns the appropriate Fasta file by adding &force=yes&format=fasta&include=yes
to the end
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New database definition

Database name ()

Settings
© custom
© copy of

@ use predefined definition template (7)

UniProt_proteome_template

R
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So, the steps to configure the Uniprot complete proteome of rice are, in Database
Manager, Create new. We enter a suitable name and select the uniprot proteome
predefined definition as a template.




Create New - Predefined as Template

CELIIEE custom definition from predefined definition
Parse rules (23) template

Tasks (0)
[Settings | Template:
UniProt_proteome_tempiate
Database name:
rice-proteomne

Sequence directory (7)

Create new

custom 1240
definitions

Database files will be located in the directory rice-proteome in the sequence directory. The new directory will
be created if it does not already exist.

MASCOT : Sequence Database Administration o z007-2012 matrix science
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Set the local directory and choose Create
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Database: rice-proteome

Name
rice-protecme

Database type

Amino acid (protein database)

Database directory
fusc/local/mascor_2_4_0_64/sequence/rice-protecme/current

No local FASTA file
Database files must be present before the database can be configured and activated
Please

1. copy the FASTA file to /usc/local/mascot_2_4_D_64/sequence/r ice-proteome/current,

2. ren the asterisk (*) should be replaced with a timestamp
o sce

3. and refrash this page to continue.

Altematively, the FASTA file can be downloaded from a remote URL. (et up download {IEL

wating For bogong
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If we had chosen to download the Fasta manually, we would follow the instructions
to copy the file to the target directory and rename it. Since we want to schedule
automatic file updates, we choose instead to set up a download URL
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Mascot Database Manager:
- C A ©bogong r 2 e sl e-protaome;transactionC | X

Database configuration: rice-proteome
FASTA file URL

http://wvy.uniprot.org/uniprot/?
tam: 39

ude=yes

Reference file URL (2)

Version file URL (7)

(G (5]
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We enter the URL for the Fasta file. There is no reference file to download ... we’ll
use a hyperlink to Uniprot to get annotation text for the Mascot result reports. There
is no version file either, so each update will be identified using an 1SO datestamp
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Database: rice-proteome

Name
rice-protecme
Database type

] Amino acid (protein database)
Copy Database directory
fusc/local/mascor_2_4_0_64/sequence/rice-protecme/current
Filename pattern
rice-protecme_*.fasta

No local FASTA

Database files must be present before the database can be configured and activated

FASTA file URL
http://vew.uniprot.org/uniprot/?
query yvord: 181,

Edit download URLs
(St dovmiczdig]
Start down| adln

le

lude=yes

Alternatively,
1. copy the FASTA file to /use/local/mascot_2_4_0_64/sequence/ rice-proteome/current;

2. rename the file o rice-proteome_*.fasta, where the asterisk (*) should be replaced with a
timestamp or version string, e.q. rice-proteome_20120711.fasta;

3. and refresh this page to continue.

MASCOT : Sequence Database Administration o z007-2012 matrix science

MATRIX
SCIENCE

Ready to go

30



Create New - Predefined as Template

Database: rice-proteome

Name
rice-protecme

Database type

Amino acid (protein database)
Database directory

fust/local/mascot_2_4_O_64/sequence/rice-protecme/current

ric
Matching files in directory
-protecme_20120613.fasta (28.89 MB)

(no schedules defined)

Edit schedule

Most recent finished task
[wed Jul 11 14:56:16 2012] (success) Database 'rice-proteome’ successfully updated.

Update database now
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Once the download is complete, the page is updated. Assuming we don’t want to
inspect or modify the configuration, just two things left to do. Make the database
active in Mascot and create an update schedule.
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Custom is rarely required

Fasta from Uniprot
UniProt_proteome_template

Fasta from Genbank
NCBI_AA_template
NCBI_NA_template

Most other cases
simple_AA_template
simple_NA_template
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In most cases, it is faster to start from one of the predefined definitions, and modify
it, than choose custom
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- ]

&« C A O scigenomics.netitag 2.3kst_fie: E<I0 S
release. -~
ITAG2.3_gene_models.gff3
GFF version 3 file containing gene models in this release, 2long with
associated GO terms and text functional descriptions.
ITAG2.3_new_genes.tut
List of genes that are new in this release, and were not in the [TAG2
release.
ITAG2.3_other_genomes.gff3
GFF version 3 file containing alignments to genomic sequences from other
organisms.

FASTA-format iﬁuen& file of the protein sequence produced by each gene
mod

ITAG2.3_README txt

Overview of the release, with some statistics.
ITAG2.3_protein_reference.qff3

‘GFF version 3 file containing reference features for each of the protein

sequences in this release.
ITAG2.3_repeats_aggressive.gff3

Repetitive elements, identified by RepeatMasker without the “nolow’ option

set, meaning that low-complexity regions are masked. Repeat dataset used

is available at

ftp:/fftp.sgn.comell \_lycopersia. 8.8_eudico_TEs masked.gz.
ITAG2.3_repeats.gff3

Repstitive elements, identified by RepeatMasker with the ‘nolow’ aption

set, meaning that low-complexity regions are not masked. Repeat dataset

used is available at

#fm sgn.comell, 1_lycopersic. 8.8_: _TEmasked g2

ITAG2.3_sgn_data.qff3

GFF version 3 file containing alignments to sequences related to data on

SGN. Currently contains alignments to SGN unigenes, SGN marker

sequences, and SGN locus sequences.

Something wrong? Report  problem

SN ix supported by the e (9011 RE63 and hostad #t the Boyce Thompson Insttute
Subscribe t the sgn-announce malling lst for updates. Send commants and faadback to sgn-fas siganomicr.netd 8

Lsckaeronics.netiRaplrelease2 3idovrloadiorotein fasts >
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But, to illustrate, lets configure the protein Fasta for the recently completed tomato
genome
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|8 pe o search vew Foma Colrn Macro Advanced Window Hep
¢ » DT SR AW I F B FEF3E|[= =l o B G
1TAG23_peotemns fasta |

1 .1 genomic_ .40ch00 gene_region:16437-18189 3
- transccipt_region:SLZ.40ch00:16437..18189+ go_t 1 hspartic
. nepenthesin I (AHRD V1 **—- A9ZMFS NEPAL): contains Interpro domain(s) IFRO01461 Peptidase Al *
2 INSCIISASV. THEHLDVNQAIKE I IQPPETVEDNI
FSHF LTNTTTNDNNEY
4 IKEEELGFGFGSE
5 ASFTGUPCSSSLCNRIDNSGCHAGR: TEGTHALETLT
& FGRTVIRDY. TGSLEFGREVLPAGALWY
7 PLIRNPRAPSFYYIGNLGLGVGGVRVP IPEDAFRL TEEGDGGVVADTGTAVTRLPHEATY.
. LNGFVTVRVPTISFFLUGGPILTLPARNFLIPY

9 DTKGTFCFAF APSPSRLSTIGNIQQEGIQIS IDGANGFVGFGPNICT
10 >801yc00g00S020. 1.1 evidence code:10FOHOEOIEG genomic_reference:SLZ.40ch00 gene_region:68062- 66764
. cosnacript_pegion:3L2.40cH0: 68062 . 66764+ Lunctionnl descripion:"Unknewn Protein (AKRD Vi ”

L1 MYVICKCICIDILI

L QAEDG.
13 FTTLKKPGLPSRRVINTSTKVTKRANVVTGD IGYTPVRGFK®
+2.1 genomic, 40ch00 gene 576
. transcript_region:SL2.40chOD:550920. . 551576+ functional description:"Potassium channel (AHED V1 117-
- DOEES1_SROSI): contains Interpro domain(s) IPROD0SSS Cyclic nuclectide-binding "
1S MEAEYFFPKODV ILQNEAPTDLY 1 IVSGAVEF TAQTEGLEQTIGRAVAGEIFGEIGVLEG

16 RTQPFAVRT FET
17530 2.1 genomic -40ch00 ge: 75454
. transcript_region:SL2.40ch00:570544. . 575454 ional ¢ Prion: iran protein (AHRD V1 *rr-

- BESSTZ_HAIZE) "
18 MAVNPQLFRNGHPVPFUNELFVLARDGVEF EVDKIPGVGAVKAKGTVELSN IRIVFVSIK

19 PVENF IAFDPLLYVHGEKFNQP IFFCHNICGHVDPV IPVNENRALFSTHSTKILFKEGS

20 CGTFIPLFFNLL QLAQT

21 STESQLRRRTYQSTS*

22 >501y¢009005060, 1,1 evidence_code:10FOHOEOIEG genomic_reference:SLZ.40ch00 gene_region: 7z3715 724010
. transcript_region:SL2.40ch003723746..724018- functional description:"Unknown Pratein (AHRD

23 MLVCVGVLRPOGTTPLGUKYYGVLECKARCL FDSL

24 RLGGGVRGLRARCFKSUVGGGTUVFKALRL *

25 >S01yc00g005070, 1. 1 evidence_code:10FOHOEOTEG genomic_reference:SLZ.40chOD gene_region:755300-755543
- transeript_region:SL2.40ch003755300..755543- functional _descripti knoun Pratein (AHRD V1)

26 MLLAVTGSSSSSLDALNFRHGLAS YV

<

For Help, press F1 in1, Col. 1, G0 i
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The first thing to do with any unknown Fasta file is open it in a text editor that can
handle large files and take a look at the syntax of the title line. If you don’t have a
suitable text editor, you can use more at a command prompt.



Create New - Custom

Look at the Fasta file to choose a parse rule
>Solyc00g005000.2.1 genomic_reference:SL2.40ch00
gene_region:16437-18189
transcript region:SL2.40ch00:16437..18189+
go_terms:G0:0006508 functional description:"Aspartic
proteinase nepenthesin I (AHRD V1 **—-

A9ZMF9 NEPAL); contains Interpro domain(s)
IPR001461 Peptidase Al"

Could use the very simple rules (simple_AA_template)
"S\ ([ TF\)
"> 1 N(LR\) T
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As is often the case, a simple rule that takes everything between the ">" symbol and
the first space as the accession will work. Everything after the first space could be
treated as the description. These rules are pre-defined in Database Manager and you
could set up this database by using simple_ AA_template as the template.

To illustrate the custom definition route, let’s imagine we want to take the
description from the text inside the double quotes. This will require us to create a
new parse rule inside Database Manager
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Create New - Custom

e o, | New database definition
Parse rules (23)
Tasks (0)
Settings

Database name ()
MAG23

® custom

New databa:

se -
Enable predefined © Copy of
definition

Create new

© use predefined definition template (7)

Synchranise custom
definitions
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So, we Create new, enter a suitable name, and choose Custom
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Create New - Custom

[Parse ules (23) | patabase name:
[fasks @ | rrace.s
Settings

Database type

@ Amino acid (protein database)

Enable predefined | O Nucleic acid (ONA database)
defintion Note that database t t be changed lat
Eerr— (Note that database type cannot be changed later.)

.
Synchronise custom| Seduence directory (2)
definitions 370

Database files will be located in the directory [TAG2.3 in the sequence directory. The new directory will be
created if it does nat already exist.

© Download database files (7)
FASTA file URL

Version file URL (optional) (?)
Reference file URL (optional) (7)

@ 1will copy the files to the database directory (7)
1f you have chosan to download files from a remote server, the downloads will be scheduled as 3 background

task. You can follow the progress in the task list. The database configuration can be completed once the files
have been downloaded.

2
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This is an Amino Acid database and we already have the Fasta file. Set these options

and choose Create
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Database: ITAG2.3

Name
ITAG2.3

Database type

Amino acid (protein database)

Database directory
usc/local/mascot_2_4_O_64/sequence/ITAG2.3/current

Filename pattern
ITAGZ.3_".fasta

No local FASTA file
Database files must be present before database configuration can continue.
Please
1. copy the FASTA file to /usr/local/mascot_2_4_0_&4/sequence/ITAGE.3/current;

2. rename the file to ITAGZ.3_*.fasta, where the asterisk (*) should be replaced with 3 timestamp or
version string, e.g. ITAG2.3_20120711.Zasta;

and refrésh this page to continue.
Alternatively, the FASTA file can be downloaded from a remote URL. (Sel up download URL

©
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We follow the instructions to copy the Fasta file to the target directory and rename it
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M Database: ITAG2.3

Name
ITAG2.3

Database type

Amino acid (protein database)

Database directory
fuse/local/mascor_2_4_0_64/sequence, /1TaG2.3/ cuzent

Matching files in directory
ITAGZ.3_proteins.zasta (20.90 MB)

Finish database configuration

Please edit the configuration to finish setting up the database definition.

Edat configuration
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Once the file is in place and the name matches the wild card pattern, it will be
recognized, and we can proceed to edit the configuration. If Database Manager stays
sat on the previous page, maybe there is a typo in the database name or maybe you
have the file permissions / security settings set so that a CGI process cannot read the
file.
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€ 2> C K Obogorgimascor_2.4.0.¢ _manager pi7dbs,edtmode=fasta sLb=dos%ATAGL, 3 ansactoriD=cbmana; B2 | A

Database configuration: ITAG2.3 (step 1/2)

FASTA file
Matching files in directory
1TaGz ins. zasta (20.90 MB)
Accession parse rule (?)
(none)

Description parse rule (7)
tnone)
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First thing we have to do is choose parse rules for accession and description.
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€ & C i Obogongmascor 1 g fe-fastaic
FASTA file accession parse rule for ITAG2.3

P Raw test data (10 samples)

Parse rules (6 suitable)

Parse rule Match Extracted data

ot 17 vy [JEEE I aenomic_reference:Si2.40ch00 gene_cegion:16437-18189 transcript.
»9 more
o

(R U ERYIGIRAN] 10/10 R

O ("

.40¢h00 gene_region: 1640
@\ (1t 1)

2. 501yc00g005020.1.1
3. Solyc00gO0S040.2.1 [
4. 501yc00g00S050.2.1
5. Solyc00g005060.1.1
6. S0lyc12g100320.1.1
7. Solye12g100330.1.1
8. Solyc12g100340.1.1
9. Solyc12g100350.1.1
10. Solyc12g100360.1.1

Ot

OV
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All the existing parse rules are tested against ten of the title lines, five from the start
of the file and five from the end. Six parse rules give matches to all ten. We need to
study the matches and choose the one that pulls out a suitable accession string. |
think its fairly obvious that the one we’ve selected is the most suitable
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FASTA file description parse rule for ITAG2.3

» Raw test data (10 samples)

Parse rules (6 suitable)
Parse rule Match Extracted data

O2* 17 vie™y) JEREN 1. oenomic_re:

P9 more o
1. AHRD V1 **-- ASZNFS_NEPAL
#9 more matches

erence:SL2.40ch00 gene region:16437-18189 transcript
s

[ R LAY S LN}

o 1 .1 genomic_ .40ch00 gene_region: 164
»9 more matches

Q> 1" 1. Solyc00g005000.2.1
#9 more matches

O3 ("1™ .1 genomic 40ch00 gene_region:164°

orLH) 10710 (RO 1 genomic 40ch00 gene_region

P Rules with no matches (38)

@ (now parse rule)
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When it comes to the description parse rule, the first one listed would work OK, but
as a challenge we want to devise a new rule to extract the text inside the double
quotes, so we select ‘new parse rule’
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- ]

« C fi Obogong t 2 rng B9%SE aruech 7| A
7. >501yc129100330. 1.1 evidence_code: 10FOHIEITEG genomic_reference:SL2.40ch12 gene_tegion:ttm
8. >301yc12¢100940.1.1 evidence_code: 10FONIEOIEG gencwic_reference:SL2.40¢h12 gene_region:st
9. >%01yci2gl00350.1.1 evidence_code: 10FONIEOTEG genomic_teference:SL2.40ch12 gene_region:6t
10. >S0lyc12g100360.1.1 evidence_code: 10FORIELIEG genomic_teference:SL2.40ch12 gene_region:s!

When editing a parse rule

+ Parse rules are basic Reqular Expressions, used to extract information from text strings. A ful
description can be found in Appendix A: 8asic Reguiar Expressions in the Mascot: instaliation and Setup
manual

+ Most characters matcn themselves. The following characters are special, and have to be backslashed
to match themselves: . [y **§

« The information to ba éxiracisd must ba encosed in backsizshed parentheses. .9, \ fextract me\

« Alist of characters enclosed in square brackets means "match any from the kst”. If the first Charactar
in the list is a caret *, it means “match any except those on the list”

+ an asterisk means mal(h as many as possible®. Thus, [* ] * means “match as many characters as
possible up to 3 spac

o K ponod - represents any charactar.

At SRt

Match

Aspartic proteinase nepenchesin I (AHRD V1 **-- ASZNFS_NEPAL): contains Interpro domain(:
Unknown Procein (AHRD V1)

Potassium channel (AHRD V1 **- DOENO1 SROSI): contains Interpro domain(s) IPRO0DSS Cy
Arabinogalactan protein (AHRD V1 *+*- B6SST2_MAIZE)

Unknown Protein (AHRD V1)

Unknown Protein (AHRD V1)

Cytosine-specific methyltransfecase (AHRD V1 277 E9GLJI_POPTR): contains Interpro dowair
Acetyl-coenzyme A synchetase (AHRD V1 *-*- DSPVLZ_METTH): contains Interpro domain(s) IF
Calpain-like protein (AHRD V1 #*7- QRVL2_ARATH)

Calpain-like protein (AHRD V1 #*#- C8RVL2_ARATH); contains Interpro dowain(s) IPRO01300

Boouwonswne
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There is a brief reminder of how basic regular expressions work, and you can use
trial and error; pressing test until you get something useful. This screen shot shows a
rule that appears to work. It looks for the first instance of double quotes then takes
all the characters after that that are not double quotes. We confirm our choices and
move on to the remainder of the configuration
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« C i Obogong L ey A

Database configuration: ITAG2.3 (step 2/2)

Taxonomy source
© None (2)
O FaSTA file (2)

Sequence report source
FASTA file

Full-text report source

© None ()

© External source (7)

Current setting
URL template

Parse rule
(nome)

Copy from EST_human (or EST_mouse o EST_others ar NCBI_NA_template)
http://eutils.ncbi.nlm. nih. gov/entrez/eutils/etetch. 2ogi?
reccypes text ddb=nuc lect ide ftool= 1

(example)
Copy from NCBI_AA_template (or NCBInr)
htep://eutils.ncbi.nim.nih.gov/entrez/eutils/efetch. fogi? v
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The next step deals with taxonomy and annotations.

If this was a comprehensive database, containing entries from many different
organisms, we might want to select a rule for determining the taxonomy of each
entry. There is a drop down list of rules for the major public databases. Most of
these require additional files, which can be downloaded automatically by Database
Manager whenever the Fasta file is updated. It is extremely unlikely that you will
need to create a new taxonomy parse rule. But, for completeness, the syntax is
described in Chapter 9 of the Installation & Setup manual.

Annotation text usually comes from some type of web service. Mascot submits a
request using an accession string and the text is returned and embedded in the
Protein View report. This form allows you to select from existing URLS or create a
new one. In rare cases, the full text for the entire database is downloaded as a local
file. The only common examples of this are the SwissProt and Trembl DAT files

For the tomato genome, as is often the case with simple, single organism databases,
we don’t need to worry about taxonomy and there isn’t a suitable source for full-text
annotation reports.

At the bottom of this page, we can choose ‘Save and Finish’ then, on the next page,
‘Activate’.
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- ]

€ 2> C K Obogorgimascor_2.4.0.¢ _manager pis: - kY

[Carsoazes 0| Databases

parse rules (24) Nome Status New files Tasks

Task
:;_L apple Inuse (no uRLs)

sttings
" contaminants * Inuse [Update Deactivate | (success) (Wed Apr 25 13:58:01 2012]
New database CRAP * Inuse

(success) [Mon May 21 19:26:05 2012]
Enable pradefined EST_mouse * Inuse (Deactivate ] (success) (Mon pr 30 10:58:21 2012)
Fr—— Human_EST * Inuse (Deactivate ] (success) [Tue Apr 24 11:25:35 2012]
Synchronise custom | [PI_human * Inuse ([Deactvate ] (success) [Wed Apr 25 13:57:48 2012]
definitions iPrG_2012 Inuse (neukis) (Deactivate ]
iPRG_2012_TD Inuse (neurts) [Deactvate]
1TAG2.3 Inuse (neuris) (Deactwate]
molluse Inuse (neuris) (Deactiate ]
Mouse_genome Inuse (nevrLs) [Deactivate ]
NCBInr * Inuse (Deactivate ] (success) (Wed Jul 11 14:45:06 2012]
fice-prateome In use (success) [Wed Jul 11 14:56:16 2012)
S.cerevisiae$288C Inuse (success) [Sat Jun 23 03:18:02 2012)
SwissProt ‘ Inuse (success) [Thu apr 26 13:56:13 2012]
TuM Inuse (ne uRLs)

uniprot_human Inuse (success) [Thu Apr 26 11:30:48 2012]
UniProt_mouse Inuse (success) [Mon Apr 30 11:24:08 2012
UniProt_Sprot_MSKI  In use

Sp-frozen Offine

*) Entries marked with an asterisk are predefined definitions, Predefined definitions file was last updated Thu
Jul § 10:56:14 2012,
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All being well, a short while later, our new database will show as ‘In Use’. You’ll
notice that, for ITAG2.3, there is no option to update because we copied the file
manually.

If there are problems, and the database fails to reach “In use’, you’ll need to follow
the Status link to Database Status



3 Mascot search status page - Microsoft Internet Explorer
Ble Edt yew Favortes ook e

Qe - @ - [x] (B @) Psewer lrravmes ) (-

" @& e mats i A %
~

Database Status

| “Old” & “New” i

Mem mapped = YES Request to mem map = YES Request umsap
Number of threads = 1  Current = VES

= NGO Mem locked = YES

Family = /home/matrix,
20041113.fasta Pathname = /

Suaci

/=ite/sequence/NCBInc/current/NCEInr
a

rent/NCBInc_
rrent/NCBINT,
d_caxol

I Compression warnings I

I Unidentified taxonomy |"

n Nov 21 04:39:46 # seac
T Feque: wem map = YES Request us
Number of theesds = 1 Curcent = YES

Request unsap =

= /home/matrix,
-

| Statistics |— : oo s

Y

NO Mem locked = NO

/s1te/sequence/EST_human/current/EST_)
/ sequence/ EST_hvman/curzent/)

@ Ineernet
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Database status provides an overview of all the active databases. It also provides

links to other pages of useful information.

Initially, there will be a single information block for each database on this page.
When a database is updated, a second information block is added. One is for the

new or incoming database, the other is for the old or outgoing. If all is well, one of

the pair will have the status of “In use”, and the other “Not in use”. If there is a

problem, the status will be an error message and it will be necessary to follow links

to the error log or compression warning log to see what has gone wrong.

The database statistics are very useful for diagnosing problems and checking up on

the health of a database
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Database Statistics [&=/==mmir: werh v o
«Is the number of entries correct? |* :
«Any invalid codes?
«Any entries “too long”?
«|s an AA database all ACGT?

«If using taxonomy, is the success
rate > 99%?

2 Database statistics - Microsoft Internet Explorer

Be B Yew Fpokes Lok Heb i ~
Qe - O - ¥ [&) € POseunn @ o F s B8 A% Qe - ©  [x] [ &b Osern @ s e A%
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For example, does the number of entries look about right? Sometimes, a download
may be truncated and the problem go undetected

Are there any invalid characters in the sequences? If there are, this should definitely
be investigated

Mascot has a parameter, MaxSequencelLen, to set the length of the longest
sequence. The default is 50,000. The higher this value, the more memory Mascot
uses, so it should not be set to a ridiculously high value. If any sequences are “too
long”, then you need to increase MaxSequencelLen to something a little greater than
the length of the longest sequence. If you are trying to search an assembled genome,
you might want to consider searching shorter sequences instead, such as a database
of contigs.

If your protein database seems to be composed entirely of A, C, G, and T, then it
may be worth double checking that you downloaded the correct file..

Although it is rarely possible to achieve 100% accuracy for taxonomy, you certainly
want the accuracy to be better than 99%. Otherwise, the results could be misleading.
Near the bottom of the stats file is a list of the number of entries with 0, 1, 2, etc.,
taxonomy identifiers. From time to time, check that the number of entries with 0
taxonomy identifiers represents less than 1% of the database
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Configuration - Performance
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If you look at the configuration for any database, there is a section for Performance
Settings



Configuration - Performance
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Database configuration: ITAG2.3

Performance settings
Number of threads ()
1
¥ use memory mapping (7)
[ Lock to memory (7)

(Cancel] (Save
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A Mascot search can use multiple threads, so as to make use of all the logical
processors covered by the licence. Usually, it is best to leave threads set to -1, which
means automatic. If you want to restrict the number of threads on a non-cluster
(SMP) system, you can do so by setting a value of 1 or more. Each CPU in the
Mascot licence allows use of up to 4 cores, which requires 8 threads for a
hyperthreaded processor or 4 otherwise. On a cluster system, the number of threads
is set for each search node in a separate configuration file, nodelist.txt.

Database files should always be memory mapped because this gives the fastest
access times. Memory mapped files can be locked in memory, but only if the
computer has sufficient RAM. Having a database locked in memory means that it
can never be swapped out to disk, ensuring there is never a lag as the database is
read from disk. If you try to lock databases into RAM when there isn't room, this
will not be a major problem. The locking will fail, generate an error message, and
Mascot will carry on regardless. A more serious problem is when there is just
sufficient RAM to lock the databases, but none left over for searches or other
applications. In this case, the whole system will slow down and the hard disk will be
observed to be "thrashing". Eventually, the system is likely to hang or crash. In
general, it is better to let the operating system manage which files are held in
memory and not lock any databases into memory.
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Database Tips

Check the statistics file from time to time
Always memory map databases
Be selective when locking databases into memory

e Only the small databases, which are searched frequently, should
be locked in memory

Can place sequence databases on any local drive
Don’t download files onto a Windows desktop
« They will get very restricted security settings
Don’t create a sequence database with inconsistent title syntax

» Must be able to extract a unique identifier (accession) from all
entries with a single parse rule

Use predefined databases where available
« Configuration kept up-to-date automatically.
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This slide recaps some important tips.

Check the statistics file from time to time, particularly after configuring a new
database

Always memory map database files to make access as fast as possible, but be
selective about locking databases into memory. Only the smaller databases, which
are searched regularly, should be locked in memory

You can place sequence database files on any local drive. Under Unix, you can use
NFS mounted drives as long as the connection is fast and stable

If you download files manually, don’t download to your Windows desktop. Chances
are that Database Manager won’t be able to see the file because it becomes private
to your Windows login. If this happens, add the local Users group to the security
settings for each file and give the Users group full control

If you create your own Fasta file, use a consistent title syntax. It must be possible to
extract a unique identifier (accession) from all entries with a single parse rule

Use predefined databases where available because this means the configuration is
kept up-to-date automatically.
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