Sequence Database Administration

MASCOT

MATRIX
SCIENCE




°®0

Base gpm

Prot .: TrEMBL

TRANSLATED) |
ENEL

Proteomes %T {& @ Zebrafish'

e ©a sty n B owm —Ogn Mm@ » =

& EMBLEB raining \ EMBL-EBI

Services

15 | View all lnoks and data resoisass ¥

iy q Browse by type
Tools & Data ol

Resources
Tools Data resources
BLAST [protein] EN Complex Portal {

e, e

ogar

Enzyme Portal § Programmatic

EMBL-EBI

Integeated enzyme daa from EMBL-EBI access

EMBL-EB| web services allow vouta =

MASCOT : Sequence Database Administration o 2007-2023 Matrix science %%E]%%{E

When you install Mascot, it includes a copy of the SwissProt 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, SwissProt,
neXtProt, 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.
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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Mascot are similar, but become progressively out-of-date.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

Mascot can search any database available in Fasta format
» Amino acid
* Nucleic acid - Genomic DNA, EST’s, ORF’s, mRNA, etc
Or Peff file format
* PSI Extended FASTA Format used by the neXtProt database
Must have local file
 (Mascot streams through the database during each search)
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. 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.




Spectral library requirements

Mascot can also search Spectral libraries

* Libraries of peptide spectra

» Can include spectra of peptides with modification

+ And missed or non-specific cleavages
Three Spectral Library formats supported

+ NIST MSP format

* ISB SpectraST format

X! Hunter Annotated Spectrum Library (ASL)

*Automatically converted to MSP format prior to searching

Must have local files

 (Mascot streams through the database during each search)
Have to assign a Protein reference database

» Required for protein inference
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Mascot Server can also search Spectral Libraries. The spectral libraries need to be
of peptides; libraries of nucleic acid, sugar or lipid oligomers are not currently
supported.

The spectral library can include peptides with modifications and missed or non-
specific cleavages.

There are three supported Spectral library formats:

The first one is the most frequently used National Institute of Standards and
Technology (NIST) MS Search Program (MSP) format.

The second one is Institute for Systems Biology SpectraST format.

The final format the X! Hunter Annotated Spectrum Library (ASL) format that is an
extension of the MSP format. This database is automatically converted to a MSP
database prior to searching.

The spectral library files need to downloaded to the Mascot Server but otherwise do
not need any additional supporting files.

When configuring a spectral library you need to specify a Protein reference database
that is used for protein inference. SwissProt is commonly used along with a
taxonomy filter but individual proteome databases can also be used.

Spectral libraries can be download from the internet or created from Mascot search
results. In this talk we will only cover spectral libraries downloaded from the
internet. Libraries created from search results are covered in the Spectral Library




talk.



FASTA Format

>Title text
SEQUENCESEQUENCESEQUENCESEQUENCESEQUENCESEQUENCE
SEQUENCESEQUENCESEQUENCESEQUENCESEQUENCESEQUENCE
SEQUENCESEQUENCESEQUENCE

>Next title

NEXTSEQUENCE ...

>gi|6|bgi|Contigl.seq_ 72412 3299 [+3 L= 888] [Delayed
>20021010.2.1 1112073F09.y1 1112091F10.yl1 1112073F0
>IPI:IPI00140097.1|REFSEQ XP:XP 168061 Tax_ Id=9606
>CCRB cytochrome c [validated] - rabbit
>gi|129249|sp|P02820|OSTC_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

>sp|P14384 |CBPM_HUMAN Carboxypeptidase M OS=Homo sapiens
0X=9606 GN=CPM PE=1 SV=2

Accession from Fasta title: >N C([AITRN) T
Description from Fasta title: "SIA 1* O\N(.F\) "
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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 UniProt Proteome human
database. Let’s say that we want to use P14384 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.




O D localhost:B097/mascot_2_6_02/x-ogi/db_manager.pl

Parse rules (13) Name Mode ? Type 7 Status

tSDCPEULIEd updates Bug-13027 custom  AA Inuse |Get new fles

m contaminants predefined AA Inuse |Get new fles

[Setings | PRIDE_Contaminants predefined SL Inuse |Get new fles
PRIDE_Human predefined SL Inuse | Get new fles

Fasta SwissProt predefined AA Inuse |Get new fles

Enable predefined UPSEA0_H_sapiens  predefined AA Inuse |Get new fies

Databases and spectral libraries

Databases (6)

Deactivate
Deactivate
Deactwate
Deactivate
Deactwate
Deactivate

Latest task
Update succeeded (view log)
Update succeeded (view log)

Update cancelled
Update succeeded (vi

Creats

s_20220117T155259.xml) and Tue

———————— libraries_20220118T095544.xmI).
. .
Full database status is avalable on the database status page.
Enable predefined
definit [

Create new

Spectral bbrary
filters

Latest predefined definitions files are from Mon Jan 17 15:52:59 2022 (FASTA di
database: Tue Jan 18 09:55:44 2022 (spectral kbr

latabases:
aries:
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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

« A 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

Mascot Database Manager Configuration Import

Hote:
Please disable other programs and scripts that configure of update sequence databases before Continuing.

Database Manager can keep your sequs
s,

ation up to date and schedule the download of new

at any time in the future

Database de

Action Match quality

perfact
C good  PDifferences
O synchronise with NI good P pifferences

Synchroniss with n 00d P Differonces
© Synchronise with NIST_Human_HCD_3_semitryp  good ¥ Differences.

PRIDE_Contaminants () Kesp as Custom
® synchronise with PRIDE_Contaminants. perfect

SwissProt
perfect
posr  Pbifferences
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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
because synchronisation of any definition requires the database files to be updated.

10



Initialisation
o,
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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.

11



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 names 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,
(i1) the definition will not be kept up-to-date automatically.

12



Enable Predefined Definition

manly used, publicly available dstabases
atically kapt up to date 35 long as the

blad at any ane time, 2 database and library definiton names nesd
defeution to create more than one instance of a predefined definiton.

b when creatng 3 new definition. Such copies will not be kept

Invertsbrates EST | Ensble

IPL_scabidopsis Enatle

wL_bavine Enzcie
1PL_chicken Enstie
FLhumen Enztie
P1_mause Enstie
wL_rat Enble
1P1_zetrafish Ensola
Mammals_EST Enable
Ms_EST Ensblo
NCBTprot Enabe
nextorat Encble
Plants_EST Enable

Ensble

Enale

Enstie
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Let’s look at the first of these options: enabling a predefined definition, using

neXtProt as the example.
Scroll down to neXtProt and click Enable.

13



Enable Predefined Definition

sequence }—4{ SwissProt incoming ]

current

— NCBInr
o D
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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 the location for the new
database 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.

14



Enable Predefined Definition

gen NG X « [R—— - ... .

jsing predefined definition
ot

juration last updated Tus Jan 4 21:57:19 2022

| About te d load or copy files

Databass files nead to be downlosded of copied bafore database Configuration can be complated
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All the files will now be downloaded automatically. For neXtProt, 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.

15



Enable Predefined Definition

O O localhost/mascot/s-cgifdb_manager.pltsub =dbsk3AneXtProt

Database: neXtProt
Copy] e

Name
nextero

using

Configuration last updated wed Feb 17 10:00:02 2021,

Aming acid (protein database)

masoon/sequence/nekcEret sursant

= (183 MB) (curent)

Downloading files

[1,29] Chacking which remos files have new versions avaiiable (2 out of 3)
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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

kL. Maccot Database Manager: e

O D localnost/mascot/s-cgi/db_manager.pi?sub=dbs%3AneXtProt

Database: neXtProt

Copy| [Delete

Name
nexterot

Settings

Using predefined definition
e

Configuration last updated ied Feb 17 10:00:02 2021
Enable predefined
definition Datal
aming acid (protein database)

Synchronise custom
definitions
Creats new £:/1necpun/mescer/ sequence /reXcEras /curzen

Filname pariem
radefine: fa;

Spectral library
filters

Scheduled updates
(o schedules deined)

Edn schedule

Most recent finished task
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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 from here or
via the Scheduled Updates side menu.

17



Scheduled Updates

Database configuration: neXtProt

Scheduled updates
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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 URLs 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



Databasa name (7)

@ copyof (7}
Swiser v

© Use predefined definitior

© Hew custom definition (7]
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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



Create New - Copy of

< O 8 muscotervidbmascorieod
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predefined
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You are given the option to copy the existing files.

20



Create New - Copy of

Database: SP-frozen
o) (G

Name.
SP-frozen

Upload fies

Database status
offine

aanate

Scheduled updates

00 schedules defined)
£t schedule

Updte now

Shiws Ezefiretion detsds
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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.

21



Create New - Predefined as Template

=
« 2 C 0 & Q8 mp umipret.ong. -1 i @D

UniPm.t'.' BLAST Align Peptide search ID mapping SPARQL. Relesse 2023 04 | Statistics & 80 B Help

Find your protein

S
UniProt Knowledgebase
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To illustrate how a predefined definition can be used as a template, we’ll setup 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.

22



Create New - Predefined as Template

Y —

bl £ @ ¢

@ & O & esiwemsmprotorg/proieoneiouey=Oymassatve

UnIPro.:__: BLAST Align Peptide search D mapping SPARCL  Frateomes + PR ERRY

Proteomes 7 results

Other proteomes (3] & Downlosd View: Cards O Table @ £ Custor

BUsCO

Superkingdom s . Organ .
WS [ Dusiicotest WlFragmorsnt [ Mising
Eukaryota (6)

39947 48898
Viruses (1)

Tasonarmy

s 39946 382

O BUPOD0OO7015

O MUPOD0OO7085

Al posies odb10
CHIA [SI0THDLIRFLANMATS.

B UPOD000A5 91 46176
e — ]
e

SLI (36929 024 6N FOPR MATK

O UPOBODD7752 25,433
A gt odb 10
CILTHISTRINDLSHFTNMATR
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There is a choice of fourteen including a number of virus that infects rice. We’ll
choose Oryza sativa subsp. japonica with Proteome ID UP000059680.

23



Create New - Predefined as Template

waw % | 4 v - @ =

Rice)

1ome assembly and annatation’ GCA 001433935.1 from ENA/EMBL E2
1ome reprasentation

ases
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You could download the file manually. If so, click on the proteome ID link, then a
download button, and select all proteins in Fasta format.

A better option is to set up a download URL, because this will allow us to configure
automatic updating of the database files. First, make a note of the proteome ID for
this strain — 59680.

24



Create New - Predefined as Template

) [ — L .

) D localhosy w0y . B g

New database definition
Dalabases (136)
Parse rules (48)
Scheduled updates Database name (7)

(o) |UPs9680_0_sativa_japonica

Running tasks (0)
Settings

O Copy of ()
select
@ Use predefined definition template (7)
UniProt_proteome_template v

New custom definition (7)

Naxt

UPProteome ID_Species_name

UP59680_0Oryza_sativa
UP59680_ Oryza _sativa_japonica
UP59680_0_sativa_japonica
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In Database Manager, choose Create new. Enter a suitable name.

For Uniprot database Mascot Server is currently using the naming convention “UP
Proteome ID underscore Species name”. And typically, just the first letter of the
genus is used along with the species epithet. In this example it is a proteome for a
sub species and there is a trinomen rather than a binomial name. Any of these three
examples would be suitable. I have used the last example to be consistent with the
other uniprot proteome databases. You can of course call it what ever name you like
as long as there are no spaces in it.

Next select the uniprot proteome predefined definition as a template.

25



Create New - Predefined as Template

@ | L. MoscotDatabaseMamager X+ v -

+ C @ & U D ochost anager plid b e it e ] s @ oo

Custom definition from predefined definition template

Parse rules (48)

Scheduled updates | Template:
(0) UniProt_proteome._template

Running tasks (0) name:
Settings UP59680_0_sativa_japonica
Base directory (2

Enable predefined E:/inetpub/mascot/sequence
definition

Database files will be located in the subdirectory UP59680_0_sativa_japonica of the base directory. The new directory
?v;_\(!\r[omae custom | will be created if it does not already exist.
efinitions

Create new Previous || Create

Library

Enable predefined
definition

Synchronise custom
definitions

Create new

Spectral library
filters
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Choose Create.

26



Create New -

Predefined as Template

@ |+ Mascol Database Manager U % | +

¢ ca 2

Database Manager

Databases (137)
Parse rules (48)
Scheduled updates
(0)

Running tasks (0)
Settings

Enable predefined
definition

Synchronise custom
definitions

Create new

Q D wclhost, a L ! 1 e 7

Database: UP59680_0_sativa_japonica
Copy| Delete

Name

UP59680_0_sativa_japonica

Database type
Amino acid (protein database)

Database directory
E:/inetpub/mascot/sequence/UP59688_0_sativa_japonica/current

Filename pattern
UP59686_0_sativa_japonica_*.fasta

Library
Enable predefined
definition

Synchronise custom
definitions

Create new
Spectral library
filters

Database files must be present before the database can be configured and activated. You have the following options.

® Download from remote URL or copy from Mascot server hard disk
O Upload file using web browser
© Copy file manually

Next
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If we had chosen to download the Fasta manually, we could follow the instructions
to upload or copy the Fasta file to the target directory and rename it to match the
Filename pattern. Since we want to schedule automatic file updates, we choose
instead to download from a remote URL and, in the next page, choose Setup

download URL.

27



Create New - Predefined as Template

@ | K. Mascot Database Manag x| +

> @ & O D localhostjmascot sci o € « @ n

Database configuration.=Z.-=2C2J)_0_sativa_japonica

Main file URL or path to source file on Mascot Server hard disk
https://rest.uniprot.org/uniprotkb/strean?query=proteome : UPGOGOSI680&
format=FastaBcompressed-falseding ludel sofarm=true

[] Delete original file after updating

Version file URL or path to source file on Mascot Server hard disk (?)

[ Delete original file after updating

Reference file URL or path to source file on Mascot Server hard disk (?)

[ Delete original file after updating

The original file can only be deleted if it resides on the Mascot Server hard disk and Database Manager has sufficlent
permissions in the source directory.

Cancel || Save
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The format for the URL can be found on the Mascot help page for UniProt
proteomes under Sequence database setup. You just need to change the UniProt
proteome ID to the one for rice that you noted earlier. There is no reference file to
download ... we’ll link out to Uniprot to get annotation text for the Mascot Protein
View report. There is no version file either, so each update will be identified using

an ISO datestamp.

28



Create New - Predefined as Template

@ | KL Maccot Dacabose Mamages 9 % |+ -

Databases (137)

Q D Iocalhost; P J L &

Database: UP59680_0_sativa_japonica

Parse rules (48)

Copy || Delete

Scheduled updates
(@)

Running tasks (0)

Name
UP59680_0_sativa_japonica

Settings

Enable predefined
definition

Synchronise custom
definitions

Database type
Amino acid (protein database)

Database directory
E: finetpub/mascot/ sequence/UPSS689_0_sativa_japonica/current

Filename pattern

Create new

UP59688_0_sativa_japonica_*.fasta

Enable predefined

Download files from URL or copy from Mascot Server disk

Spectral library
filters

definition
Synchronise custom | FASTA file URL
definitions https: //rest.uniprat.org/unip: 8 query=p : 8 pressed=falsek
Create new includelsoform-true
Edit download URLs

Filename pattern
UP53650_0_sativa_jspenica_®.fasta
Edit filename pattem

The downloaded files will be renamed to match the filename pattern,

Previous | | Start downloading
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Save, and we’re ready to start downloading.
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Create New - P

@ || KL Mescot Databese

« C @ & OD kahos e f
izsence . # WMo M A L B S B0 w= @

Database: UP59680_0_sativa_japonica

Copy | | Delete

Name
UPS9680_0_satwva_japonica

redefined as Template

BB BEF Y Wity @ & %

o + @ a@>» =

B % weMs M scteli 3 [ Other Boskmarks

Database status

Activate.

Scheduled updates
(no schedules defined)

Edn schedule

ssssssss

Update now

‘Show configuration details

Finished task
"UP59680_0_sativa_japonica’ successfully updated.

MATRIX

SCIENCE
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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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Create New - Custom

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

MAS COT : Sequence Database Administration o 2007-2023 Matrix science %%E]%%{E

In most cases, it is faster to start from one of the predefined definitions, and modify
it, than choose custom.
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enomics Netwo

International Tomato Genome Sequencing Project

CUITENt Tomato Genoms Version SL4.0 An0 ANNCIANON ITAGH,0 [ New |

Vi B [IEBSEQ I SNNCUNCE e FEKESE Of VETSIoN SLA 0 O e 10Malo QENOME 30 VErSion ITAGA.D of he AANatalion. You ¢an ind Nere More IIOMMALON SLOUt e JSSEmDly
aut annctason in the preprint on bisRaly and sides. The genome data is availabie from cur FTP site (Bukd SL4 0 and (TAG4.0), JBrowse. Apolio gene editor and Bast

Please use 1e CONTaKT T 13 9t US kNOW I You OGS any S5U2S Win SLA.0 o ITAGA.0.

Bl highlights SL4.0 Annetation Kighlights ITAGA.0

Oriy aaxb of N's (urkmown bases) compared to 81.7Mb in 5L3.0
Gni 152 unplaced contigs in Chr O comgiared to 4,374 in SL3,0 -
Baitar annotation of repoat ragions in 5L4.0
- 80 Pachio coverane with RSII 3nd Sequel (1340 230 N50)

- Caru assambly (NS0 5.5 Mb) and H-C scaffalding (12 chromasomes and unplaced
contigs)

- Vabdated wih Bionsno optical maps and 10K knked resds

genes i 11aG4.0
iptions assigned te 29,532 genes

4.0 has 4,794 noval penes

a5 peaserved from ITAGZ3

21,962 of 29,281 presarvad ganas have baan updated

- Mast o tha Lpdated ganes have extensians i the 5 and 3 UTRS

Tamato Geneme Published

~

The temate genome was published in Nature on May 31, 2012, culminating years of wark by the Tomati Genome Cansortiuen, a mui-national team
of scentists fram 14 courkries.

Press Releases
== HEEIIZTIIT

China | Germany | Max Planck | Halihokz | Tsrae! | Jaaan | Korea | Spain | Unksd Kingdem | The Netherlands | USA: Uriversity of Chishoma |
BCUATTINMFRI cioraco state University | Boves Thompsan Insttate

The Tomato Genome in the News

Msture | Rauters Indis | New York Times | BSIC | Matural Histary Museun, Loadan | VTM Het Nheums (8elgium) | mare Bel
(Germany) | Phanzanforschung, 63 | Reutars UK | E1 Mundo (Spain) | Publica (Spain) | ABC (Spam) | Agenciasn (Sp:

n ik | e Zeit
& Figaro (France)

Tpe
Parert directery

MG re - [ - () - (@~ Q) | Find Files |

5 Download = | [ Edit = 3 i [z Propertis | £ tew - ([6] (5] [@)
Changed| | Mame - Size Changed Rights
torzer20] | &3

TG DNt TG NE 12800 11021 PM

B 1AGLI_COSasta MRS RN VIR PM

LT a— 67K 12872020 LIR2IPMA

[ TAG41_gene_modetsgff SUE 12N 1I0PM

@ AGL1 gotems it
TAGET pr
() s 1 nEADME
] MAGA1_README-

Sciences Et averir (France) | Lenta.ru (Russia) | TheMarker (Israel)

MAGL1_TF Thast [
139MBof 152 M n 1 40
TP 00621
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But, to illustrate, lets configure a protein Fasta for the most recent version of the
tomato genome. Choose a file from the FTP site and download it.
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Create New - Custom

OF S B X o oo FED &
TAGA proteistuts 5
Broject Opu + |+

Fomat View Coang Proet lmoa Winsew Amenced K

bsolycoPg160266.1.1 Homeobox leucine-zipper protein (AHRD V3.11 *-* tr|QBHIG3|Q8HI63_ZTHVI)
NS SESLKARDRRLSVNVRSOHK [YCVPSFLRLIALPCFKFTLFFLLVLDSNALATILMQLC =
ENPTGACAQFVFVNIDEYFODOASLLPEGF STTLVEPKIS® e
+50lyc@Pg160270.1.1 Glucuronaxylan 4-O-methyltransferase-like protein (DUFST2) (AHRD V3.11 *-* /=

HE SHKRRNATKRHXQNHE QKDL KDTEQK TEDQAARKSTANF RLOF SWPCFHNFLVEKQN
NSLYDLVSLKYPYNIIVFGLETQYSSQI STINRGGF TVFLEDPAKIKF YNSTSNFDS TR
THRVKYQTTTROVYKTLKHARPHQEDCYTKKVOTYVTCYKCSQGSY™

>50lycARgsRRea3. 1.1 MF domain-containing protein (AHRD V3.3 *-* ABA1QIDHS_CEPFO)
TSPPUTARTVRRRRAKHDLTAPHTARTVE L RRARHDLTAF GOHTAS TOVGRGHPSSPLG
STHNRTTYKSSFNYLHIGLVQVAVKELF RRGLDIPYCVLLADDRF LNFDOSLLGLLOSNL

TDGPVYFNCYPNF SYDINDPIVTDT LTLNVK TKNLNSKTDSREIAVWYRVYYRLMKTQLA

BLRE NOO 2 0

KACL TFVPRTLOWKDIL SHNEWHFENTT P
MVIQFPDGSIDLKF LENPSHRS SSARRSSHSPSSSCPSKTTHOPSSSKTFEDEEDNITIA

DDINQPDINMNHLVEPEVF TQTHNNASTSATPGLVDEDSAL DGYSGESHNDKPKSRPIVE
PFSHKQIHNRSENMSEPTTADLRHEVSL LKNETRETKSRLSHIETOTPTHQTSKNPAFLD.

K THL

vE
RRPSRLPSMIASPU®

501y cHBE500085. 1.1

>501yc@0g5eaead. 1.1 Unknown protein
MACHARRSRLCAL SKSGDAMPRPTLFSVCANGGGEONMPRPHL PTAMHEWNARRSRPSALP
[ KGDOMMPRLMS FDHLF CLEAMIACHARRRST ICAAPRR®
own protein

TSMGSFLPNPS

e HPSPPLDS THORNT SGYGCHHAPS TMHT EGQRRAWHDLTALGQHTRSDY IGHGHT SPPLD.
STHGLTTSGVACHHRLWEAHTIE®
350lyc08g5e8e96. 1.1 Unknown protein
HPOIVLPCYLSKVSDGRPRPTSSDRDDGHPRL TSFDRVC CPKAVMSCHARRSPTHRVUQ®
350lyce9gseaea7. 1.1 Unknoun protein

TSGVTCYHRLKTAHTT

AFHYRLWTAHIVE RRR THHAVIAL GHHT RSNEVGHTHRRRRVWHAT L AL GRE THSNOVER
GIASTPHDSTRKNOVGRGHTSPPLYSTHGRT TSCVACHHRHWAATIE
>501ycARE5BABAE. 1.1 Unknown protein
VRRHQARHDLTAFGQHTQSATRHRRYWT ARMHT RSNDVRSVLPSSPLGS THGRMTSARH
ATTAHGRKHGRTTSVVKCHHHLWAAHTTERRQAUHAVE RRQUAHAT T AF GLADKVRRHKA
WHALTALRRE TRSNOVERDHPS T SWONTHGRNTSGVAF YHRLWAA
>5olycoRgSeARes. 1.1 Unknown protein
HPSPPEDNTHGRTT TaL m TSLGK
ACHHRLNAATRSNDVGRGHT SPPLGSTHSQTKSGHT SHHR LT AHKVE *
350lycoPgs88e18.1.1 Unknown protein
HPSSPLGSTHGGHTSAMHATLAQGRQTL SHDVGRKMPSSPLGSTHORTTSGARHATTAFE
LADAVGRHQAWHAT TALGRETR®

ortap prea 1 Wi o v utes - MoMgnighing Mo 12820 11022 oW Fia e ST | D6 | oo
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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 lines. If you don’t have a
suitable text editor, you can use more at a command prompt. Make sure you look at
different places in the file because it may be a merge of entries from different
sources.
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Create New - Custom

Look at through the the Fasta file to get a sense of what
aspects of the titles are constant
>Solyc00g005000.2.1 Aspartic proteinase nepenthesin | IPR001461
Peptidase A1
>Solyc04g047700.1.1 Unknown Protein
>Solyc09g008500.1.1 Non-specific lipid-transfer protein IPR013770 Plant
lipid transfer protein and hydrophobic protein, helical

>Solyc12g100360.1.1 Calpain-like protein IPR0O01300 Peptidase C2,
calpain

Best to use the very simple rules (simple_AA_template)
S\ T
ST

MASCOT : Sequence Database Administration o 2007-2023 Matrix science IS\Q[:“}E]%%(E

As is often the case, a simple rule that takes everything between the ">" symbol and
the first space as the accession is the safest choice. Everything after the first space
can 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.
But, to illustrate the flexibility of Database Manager, we’ll follow the custom
definition route, and even create a new parse rule.
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Create New - Custom
——— %

new gef-dass b

Databiase name (7}
hetchup.

O Capy of (7

© use predefined definition template (2)
slect

" @ New custom definition (7)

[
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So, we Create new, enter a suitable name, and choose Custom.
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Create New - Custom

@ Amine acid (protein database)

e Nudleic acid (DNA database)

Previous| | Nt

Spacural lorary
Aiters

MASCOT : Sequence Database Administration o 2007-2023 Matrix science %%E]%%(E

This is an Amino Acid database and we already have the Fasta file. Next.
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Create New - Custom

O B rmascotserver2bimascol/-cgi/db_msnager pidbsnew

Custom definition

Databazes

Parse rdes (1)
Schedued updates | Database name:
(0 ketchup

Running task:

Custom definition type:
Setongs Aming 50 (protsin database)

Base dicactory (7)
[Enebie peedetmed ust/loca mascot/sequence
defiiton Database fles will be Iocated in the subdirectory ketchup of the base directory. The new drectory willbe created if
it does not already sxst

Synchro
dafinbons N
[Create e ] © Dowmiond or copy files sutomatically (7]

FASTA file URL or path to source file on Mascol Server hard disk

¥
[Enable pradefined

dafrvbon p
Synchroniss custom -

Pkl Dalete original FASTA file after copying ()

Create new Version file URL or path to source file on Mascot Servar hard disk (optianal) (7]

Spactral lorary

Delete original version file after copying ()

Reference file URL or path ta source file on Mascot Server hard disk (optional) (7]

Baloto original raforance file after copying ()
® upload o copy fikes manually (7}
1 you have chasen to downlosd il fram a remata cerver or copy from the Mascot Servar hard dick, the tack

be'scheduled 5 a background task. You can folaw the prograss in the task kst. Canbguration can be camplate

il
d
s the fias have bean downloadad or copied.

Tha criginal i can only be delated if it residas on the Mascot Server hard disk and Databass Managar has sufficiant
permissions in the source directory.

Frovious | | Cronte
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Set these options and choose Create.
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Create New - Custom
-1

Database type
acid (protin database)

Database filss must ba present befors databasa configuration can continug. You have the following opticns.

) Download from remote URL or copy from Mascot server hard disk
® Upload fle using wob browser

O Copy fite manually

MATRIX
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We’ve chosen to rename the Fasta file and upload it via the web browser.
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Create New - Custom

=% Database: ketchup

Copy || elete.

------ Finish database configuration

Plasse edit the to finish setting up the database definition

Ede canfiguration
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Once the file is uploaded and the name matches the wild card pattern, it will be
recognized, and we can proceed to edit the configuration. If Database Manager
doesn’t recognize the presence of the Fasta, 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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Create New - Custom

Database configuration: ketchup (step 1/2)

FASTA file

chovss

Dascription parsa rule (7)
Choose.
Cancel | e

Accession and description parse rule must be selected before you can continue to the next step,
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First thing we have to do is choose parse rules for accession and description.
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Create New - Custo

oo [T

€ CcC o O a scoth ) manager pitdbs edit-modk

Accession parse rule for ketchup

Raw test data (10 samples)

1
2

4
5.
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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. Four 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 suitable.
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Create New - Custom

Suitable parse rules (9)

Parserule  Mat

o
"]
[ [ s i s
P Unsuitable parse rules (42)
MASCOT : Sequence Database Administration o 2007-2023 Matrix science %%E]%%(E

When it comes to the description parse rule, the first one listed would be fine but, as
a challenge, we’ll devise a new rule to extract only the Interpro reference and the

text that follows. We click on ‘Create new parse rule’.
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2[4 0" M| Virukechoice.expand-edit = | B edit-modes fasta

Description parse rule for ketchup

Raw test data (10 samples)

Cancel | | Confirm
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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 your rule succeeds. This screen shot shows a rule
that does not work. It locks on to the text after the open parentheses, then takes
everything from that point to the closing of the parentheses. This is not a good rule,
because not all titles include a reference accession number in parentheses, but let’s
not worry about that right now. We confirm our choices and move on to the
remainder of the configuration.
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Create New - Custom

T —

e c @ O 8 mas

Database configuration: ketchup (step 2/2)

Taxonomy source
@ Hone (7)

FASTA fila (7]
Sequence report source
FASTA fie

Full-text report source

nnnnnnnnnnnn
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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 definition. 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 URLSs 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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- [T

O B mascotserver2/masco

Databases and spectral libraries

Hame Mode 7 Type 7 Status Latest task
mant: pradefined Aa inuse [Getnew fies| |Desctvate| Update succaeded (view log)

pradefined an Inuse [Gatnewfies| |Deacovate| Updste succaeded (view log)

custom  Am

minants prodefinad SL
custom  An
pradafined AR
custom 5L (craw

Crawd resuits

Get new files | | De

s fles are from Fri Nov 12 03:31:50 2021 (FASTA dat
) 3nd Fri Nov 12 03: 1 {spectral ibra
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All being well, a short time later, our new database will show as ‘In Use’. You’ll
notice that there is no option to update ‘ketchup’ 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 .
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Database
Status

23 available, using 0777 [0 searches running]

Statistics

| Unidentified taxonomy |

| “Old” & “New” |
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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 a ‘compression
warning’ link added to the relevant error messages.

The database statistics are very useful for diagnosing problems and checking up on
the health of a database.
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Database Statistics

els the number of entries correct?
«Any invalid codes?

*Any entries “too long”?

e|s an AA database all ACGT?

«If using taxonomy, is the success
rate > 99%?
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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, MaxSequenceLen, to set the length of the longest
sequence. The default is 80,000. 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 no
taxonomy identifiers is well below 1% of the database. Here, it is a very healthy
0.03%.
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Configuration - Performance

Version file

Version file URL or path
)

Eduile setings

Annotations
Taxonomy source
Sequence report source

FASTA file
Full-taxt report source
Nane

&R annotation sattings

Performance settings
Humber of threads
Use memaory mapping?
Lock to memory?

Ed performance semnqs%

Baxck o database summary
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If you look at the configuration details for any database, there is a section for
Performance Settings.
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Database configuration: ketchup

Performance settings

Humber of threads (7)

Use memory mapping (%)
] 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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Enable Predefined Definition - Spectral Library

QO D localhost:8097/masent_2_6_02/x-cqifdb._s

Database Manager

Enable predefined library definition

Parse russ (13) Predefined Wrary definitions are configuration entries for the most commenly used, publcly avallable spectral Nraries.
Scheduled updates | Configuration and library files for predefined definitions wil be automatically kept up to date as long as the Mascot
©

Databases (8)

Server machine is connected ta the Internet

Running t3sks (0) | only one instance of each definition can be ensbled at any one time, as database and lbrary definition names need to be
Settngs unique. You can copy an exsting defintion to create more than one instance of a predefined definition.

You can also use a predefined definition as  template when creating a new defintion. Such copies will nat be kept up to
date with the onginal predefined defintion.

Enable predefined

definition Mame:

Synchromse custom | NIST_BSA_lonTrap Enable
sefinitions

defnitons NIST_C.clegans_lonTrap Enable

Create new

NIST_Chicken_TonTrap Enable
NIST_D.rerio_tonTrap Enable
Enable predefined

dennan NIST_Drosophila_lonTrap Enable

Synchronise custom | NIST_E coll_onTrap Enable

definttions
NIS| tonTrap Enable

Create new

Spectral brary MIST_Human_HCD Enable

flters NIST_Human_HCD_2_good Enable
NIST_Human_HCD_3_semitryp Enable
NIST_Human_HCD_TRAQ_1 Enable
NIST_Human_HCD_TRAQ_2 Enable
NIST_Human_HCD_iTRAQ_Phospho | Enable
NIST_Human_lonTrap Enable
NIST_Mouse_HCD Enable
NIST_Mouse_HCD_TRAQ Enable

NIST_Mouse_HCD_TRAQ_Phospho |Enable
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For spectral libraries activating Predefined Definition is almost the same as
activating a fasta definition. Click on the enable button.




Enable Predefined Definition - Spectral Library

Q D localhostB0S7jmascot_2_6_02/x-cgi/db_manager.pltdbs.new:config- type:

- “ Enable predefined definition

|Parse rules (13) |

Scheduled updates | Library name:

(o) NIST_Human_HCD
[Running tasks () | Base directory (?)
Settings c STy

Library files wil be ocated in the subdirectory NIST_Hurman_HCD of the base directory. The new directory will be
Enable predefined created i it does not aiready exist.

definition

1 Previous | | Next

Synchronise custom
definitions

Create new

Ubrary

Enable predefined
aefinion
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Save the directory location as per normal.
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Enable Predefined Definition - Spectral Library

O D loealhost:097/maseot.2.6_02/x-cqijds_manager piTdbs new base_path= CH3AN2Frascot2Fmascot 2_6_02%2Fs <]

[y T— . e
Dmtabaces (3) Enable predefined definition
Parse rules (13)
Scheduled updates | Library names

NIST._Human_HED
(Running tasks (0) | sequence directory

C:/mascot/mascot_2_6_0z/sequence
Reference database

Please choose a reference database. Where possible, protein accessions for peptides in the spectral Rbrary will be taken
from the specified Fasta file (the reference database). This wil make protein inference more reiable and allows a Protein

S| View report to be displayed for a lbrary hit
SwissProt v
————— taxonomy
I the selecd rferenc database ha tasonomy Confiured ou can optionaly choose a akonomy fo reference
Enable predefined | accessions.
definstion

The recommended taxonamy is Sems sapiens (muman).

<+.+.... Homo sagens (human) v

Previous || Create
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And the next step is different, as the spectral library requires a reference library. For
the predefined definitions they use SwissProt, a database that is installed on the

Mascot Server by default, and the appropriate taxonomy. You can accept these
predefined settings and enable the definition.
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Enable Predefined Definition - Spectral Library

O B mascotserver2/mascot/x-cgiidb_ manager,plisub = dbs%3ANIST Human HCD

Database: NIST_Human_HCD

Copy | [Deate

D:
o:
P
scl
{9 Hame

Running tasks (1) MIST_Humian_HED
«««««« a5

using

fined definition
an_HCD

" Downloading files

[39.5%] Downloading <https://chemdata. peptids._| ibraries;’ /HCD{2020_05_13
fhuman_hed_tryp_best.msp.targz= (try 1 out of 5): 36.90 MB/s (368 MB/848 MB, 7 remaining)
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And Mascot Server will download and uncompress the spectral library then activate
it.

Adding a new Spectral Library definition and creating a Spectral Library from
search results is covered in the Spectral Library talk.
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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

» 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.

MASCOT : Sequence Database Administration o 2007-2023 Matrix science

MATRIX
SCIENCE

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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