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Why T-ACE

Next generation sequencing (NGS) technologies allow a rapid and cost-effective accumulation of
large RNA sequence data sets in model and non-model organisms. However the subsequent handling
of sequence information from different NGS platforms is still a significant bottleneck, leading to a
delay in data processing. We present here the Transcriptome Analysis and Comparison Explorer (T-
ACE); a tool designed for the organization and analysis of large sequence datasets, and especially
suited for non-model organisms lacking genome information. T-ACE offers a TCL based database
interface, which accesses a PostgreSQL database via a php-script. Within T-ACE, information
belonging to a single sequence or contig, such as annotation or read coverage, is linked to the
respective sequence and immediately accessible. Sequences and assigned information can be
searched via keyword- or BLAST search, and whole transcriptomes analyzed on the level of
expression, GO terms, KEGG pathways and protein domains. Results are visualized and can be easily
exported for external analysis or further graphical processing. We developed T-ACE for laboratory
environments which have only a limited amount of bioinformatic support, and cooperation-projects
in which different partners work on the same dataset from different locations or platforms
(Windows/Linux/MacOS).

Have also in mind that T-ACE is not designed as a genome browser, but for de-novo transcriptomes.
This means, in the current state of T-ACE, contig sequences should not be much longer than 60.000
bp and should not contain over 100.000 reads (at least if those reads shall be displayed).

Installation

Setting up a T-ACE Client

If there is already a running T-ACE database server, there is not much to do to set up a T-ACE client.
At first TCL/TK 8.510.1 or higher should be installed. The easiest way to do this is to use an
ActiveState package; it contains already most necessary additional TCL packages. The additional
packages are listed in the Required Software section below.

When TCL is installed, just download T-ACE from http://www.ikmb.uni-kiel.de/tace/ and extract it to
any convenient directory. Then double-click on the T-ACE.tcl file in the T-ACE folder and the client

interface should open. Alternatively T-ACE can be started from command-line with either ‘tclsh’ or
‘wish’ (windows), both executables can be found in the /bin folder of the TCL installation. Just
execute the following command from the T-ACE directory:

tclsh T-ACE.tcl

To set up the connection to the T-ACE database server open the 'Database connection' in the config

menu.
It is also recommended to install additional software like NCBI-Blast+, Phobos and Primer3;

otherwise some T-ACE features will not function. Look in the Required Software section below for

specifications.


http://downloads.activestate.com/ActiveTcl/releases/�
http://www.ikmb.uni-kiel.de/tace/�
ftp://ftp.ncbi.nlm.nih.gov/blast/executables/blast+/LATEST/�
http://www.ruhr-uni-bochum.de/spezzoo/cm/cm_phobos.htm�
http://sourceforge.net/projects/primer3/files/�

Setting up a T-ACE database server

To set up a T-ACE database server a PostgreSQL server is necessary. The additional software
pgAdmin3 should also be installed for an easier handling of the Postgres database. For the functions
used in T-ACE parent database the additional module ‘postgresql-pltcl’ is needed.

After the installation of the PostgreSQL server some configurations have to be made:

Resetting the password of the postgresuser:
sudo su postgres -c psql templatel

templatel=# ALTER USER postgres WITH PASSWORD ‘password’;
templatel=#\q

Then it is necessary to change some lines in the ‘postgresql.conf’:

#listen_addresses = ‘localhost’ > listen_addresses = ‘*’
#password_encryption = on > password_encryption = on

The ‘pg_hba.conf’ file should be edited to use md5 for password checks.
If T-ACEpg is used for non-local access the following line should be added:

# TYPE DATABASE USER CIDR-ADDRESS METHOD
# IPv6 local connections:
Host tace_parentdb tace_user 0.0.0.0/0 md5

This would allow the user 'tace_user' to access the database 'tace_parentdb' from anywhere in the
internet. Change the CIDR-ADDRESS to limit the access further.

The normal T-ACE version accesses the Postgres database via a php script; this means it is not
necessary to make the Postgres server accessible for external IP-addresses.

Now the server has to be restarted:

sudo /etc/init.d/postgresql restart


http://www.postgresql.org/download/�

Then an Apache web server is needed to allow external T-ACE clients the access to the Postgres

database. An external T-ACE client will access the Postgres database through a php script which runs
on the Apache server, so make sure that php scripts can be executed correctly on the server.

Now TCL/TK and T-ACE can be installed (see above). But there is one difference, the additional TCL
package Pgtcl is needed to use the T-ACE DB _manager.

When T-ACE is extracted, create a directory (e.g. ‘tace’) in the /htdocs folder of the Apache web
server (could be /var/www under linux) and copy the T-ACE.php into it. This folder needs to be set in
the server authentification for the 'Database connection' in the T-ACE client.

To set up the T-ACE parent database, functions and login roles follow the instructions in the T-
ACE DB manager section. When this is done the first T-ACE transcriptome database can be created,

as described in 'Creating the first database'.

Additionally wwwblast should be installed on an apache server, but it does not need to run on the
same machine as the Postgres server. Then blast databases of the T-ACE databases have to be copied
to the /db directory of blast server and added to the blast.rc file, otherwise the blast function of T-
ACE will not work.

Different T-ACE versions

T-ACE:

This version accesses the Postgres database through a php script, which has to run on the database
server.

Pgtcl is not needed for running the T-ACE client.

T-ACEpg:
This version accesses the Postgres database directly. For this version the Pgtcl package is needed. It
should only be used for local database access.

The T-ACE DB Manager is the same for both versions it always accesses the database directly and

therefore needs the Pgtcl package.
After the required software is installed the T-ACE.tcl and T-ACE DB Manager.tcl should be

executable. Start with the T-ACE DB Manager to create a parentDB.



http://httpd.apache.org/download.cgi�
http://sourceforge.net/projects/pgtclng/files/pgtclng/�
ftp://ftp.ncbi.nlm.nih.gov/blast/executables/release/LATEST/�

Required software:

TCL/TK 8.5
Required packages:

O Bwidgetv1.9.2

0 http
0 Pgtclvl.7 (needed for T-ACEpg and T-ACE_DB_Manager)
O Tablelist

O Thread 2.6.5
TCL/TK can be downloaded From ActiveState under:

http://downloads.activestate.com/ActiveTcl/releases/.

The threaded version is needed. After that only the Pgtcl package needs to be added. It is
available at http://sourceforge.net/projects/pgtcing/files/pgtcing/.

Under Windows the libraries should be copied into the Tcl library directory, like it is described

in the README.txt under 'Option 1) Package require'.

PostgreSQL 8.4
Download at: http://www.postgresql.org/download/

The package 'postgresgl-pltcl' has to be installed; otherwise the T-ACE functions cannot be

used.
Download also pgAdmin3 for management of the postgresql databases.

All following programs are optional, but some features of T-ACE depend on these programs and will

not be executable if they are not installed.

InterProScan v4.6

Download at: ftp://ftp.ebi.ac.uk/pub/software/unix/iprscan/index.htmil

InterProScan needs be installed with a web interface; otherwise it will not be available
through T-ACE. Also a correct setting of the access rights of the interpro folders is needed

otherwise T-ACE will not be able to access the search results.

NCBI - blast-2.2.25+
Download at: ftp://ftp.ncbi.nlm.nih.gov/blast/executables/blast+/LATEST/

It should be installed on the client machine and the executables should be added to the

system path, otherwise the 'local blast' functions of T-ACE will not work.


http://downloads.activestate.com/ActiveTcl/releases/�
http://sourceforge.net/projects/pgtclng/files/pgtclng/�
http://www.postgresql.org/download/�
ftp://ftp.ebi.ac.uk/pub/software/unix/iprscan/index.html�
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Phobos v3.3.12

Download at: http://www.ruhr-uni-bochum.de/spezzoo/cm/cm phobos.htm

Phobos is a highly accurate and fast search tool for DNA-(micro/mini)satellites. To be installed
on client machine.

ATTENTION: make sure executables are added to the system path.

Primer3v1.1.4
Download at: http://sourceforge.net/projects/primer3/files/

PCR Primer design tool. To be installed on client machine.

ATTENTION: make sure executables are added to the system path.

Apache 2.0 HTTP Server
Download at: http://httpd.apache.org/download.cgi

(Necessary for running the T-ACE.php and a Blast server)
o libapache2-mod-php5
0 apache2-mpm-prefork

Blast server
wwwblast-2.2.19 from NCBI, at: ftp://ftp.ncbi.nlm.nih.gov/blast/executables/release/LATEST/

The blast server is necessary to make the blast function of T-ACE available for ever client
without the necessity of a local NCBI-blast+ installation and local blast databases of all T-ACE
databases.

Of each T-ACE database two blast databases should be created and copied into the /db folder
of the blast server. The databases must be added to the blast.rc file of the blast server

otherwise they will not be available.

The following blast databases of each T-ACE database should be created:

<T-ACE database name> (containing all contig sequences)
<T-ACE database name>_reads (containing all read sequences)
optional:

<T-ACE database name>_prot (containing all protein sequences)

<T-ACE database name>_singletons  (containing all singleton sequences)

The blast databases can be created with the 'Create Blast-Database'-function of T-ACE or
with the command-line program makeblastdb (in each case NCBI-blast+ has to be installed).
When using the command-line fasta files of the according sequences are needed, also make
sure the option -parse_seqids is used; otherwise the blast hits cannot be reassigned.
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T-ACE DB Manager

This script creates the 'parent database', which will contain all databases created with T-ACE as
schemata. It also creates the reference schema, which holds most of the annotation information,
such as domain descriptions.

Just execute the script to open the GUI or use '-h' for help about the command line usage.

Database connection

Database options
Reference database

User management

Database connection
The 'Database connection'-tab, sets all needed parameters to establish a connection to the chosen

parent database. For all operations in the 'Reference

database'-tab or 'User management'-tab it is necessary to Bt I.pt.:al.hust
) , o Port: 5432
login as a superuser. It is not necessary to press the 'Run'- .
User: postgres

button to set the database connection. T
Password:  |postgres

ParentDBE: :ffanécriptnmes

Database options
The 'Database options'-tab allows the creation/deletion of databases. It is also possible to fill

databases with sequences and annotations, but it is easier to do all this directly with T-ACE.

Database name: |new_databaae|

v Create database
[~ Delete database

[ Add ACE file Browse |
[ Add nuclectide sequences Browse J
[ Add protein sequences Browse |
[ Add read sequences; Run ID: . Browse i
[ Add blast results; blast-database ID: Browse |
[ Add InterProScan results . Browse |

[~ BlastZIinterPro; blast-database ID;
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Database name

Sets the database schema that shall be modified.

Create database

Creates a new database with the name set in the 'Database name' entry field.

Delete database

Deletes the database with the name set in the 'Database name' entry field.

Add ACE file

Adds the contents (contig and read information) of an ACE file to the selected database. The contig

names in the database will consist of the database name and the contig name from the ACE file.

Add nucleotide sequences

Adds the sequences from a fasta file to the selected database as contigs.

Add protein sequences

Adds the sequences from a fasta file to the selected database as proteins. For this an InterProScan
protein input file should be used. If a sequence from the file does not have a corresponding contig in

the database it will be omitted.

Add read sequences

Adds the sequences from a fasta file to the selected database as reads with the given run id.

Add blast results
Adds the blast hits from a blast output file, in table format, to the selected database. If a blast hit has

no corresponding contig in the database it is omitted.

Add InterProScan results

Adds the InterProScan results from an InterProScan output file, in raw format, to the selected

database. If a domain hit has no corresponding protein sequence in the database it is omitted.

Blast2InterPro

Searches the 'protein2interpro' reference table for InterPro hits associated with blast hits of the
selected database. The InterPro hits, and the corresponding GO terms, are added to the annotations
of the selected database.

The 'Blast2InterPro'-function is also available from T-ACE.
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Reference database

The 'Reference database'-tab allows the creation of the parent database, functions and reference
schema. To fill the different tables of the reference database, various data files are needed. In most
cases, the download source of the needed file is shown beneath the corresponding option. Some of
the files have to be unpacked before they can be used as input.

It is possible, to start working with T-ACE after the execution of steps 1 and 2. The other steps are

more or less optional, depending on the requirements for the sequence annotation.

1. Create parent database

This creates a parent database accordant to the parameters set under 'Database connection'.

2. Create functions

Creates the functions schema of the parent database. The functions are necessary for many T-ACE

features. Through the 'User management'-tab the function rights for each user can be set.

If the functions are not created by executing this step make sure ‘pltcl’ is available in postgres. Then

open the parent database via psql and try the following command:

psql -U <user> <parent database>
<parent database>=# CREATE LANGUAGE pltclu
<parent database>=#\q

Do not forget to grant function rights to each T-ACE user.

3. Add GO references

Writes the gene ontology terms from an .obo file to the GO reference table. The reference can be

downloaded at:

http://www.geneontology.org/GO.downloads.ontology.shtml

4. Build GO-tree

Creates a GO-tree from the GO references. The tree is necessary for the 'GO statistics'-tab of T-ACE.

13
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[ 1. Create parent database

[ 2. Create functions

[ 3. Add GO references Browse
Source : http:/fwww.genesontology.orgfontelogyfobo format_1_2/gene ontology.l_2.obeo

[~ 4. Build GO-tree

[7 5. Add Gene3d references | Browse
Source : http:firelease.cathdb.info/v3.4.0/CathMNames
[ &, Add SMART refersnces | Browse
Source : http:/fsmart.embl-heidelberg. defsmart/descriptions. pl
[ 7. Add KEGG references Browse
Source : ftp:/iftp.genome. jp/pub/kegalgenesiko
[ 8. Add KEGG Map references map_title : Browse
Source : ftp:/iftp.genome.jpfpublkeggipathway/map_title.tab
map_list : Browse
Source : ftpi/iftp.genome.jpfpublkegg/pathway/map/map.list
[ 8. Add InterPro2G0 references Browse
Source : http:/fwww.gensontology. org/external2gofinterpro2go,
ftp:/fftp.ebi.ac. uk/pub/databases/interprofinterpro2go
" 10, Add Protein2InterPro references Browse
Source : ftp:/iftp.ebi.ac.ukfpub/databasesfinterprofprotein2ipr.dat. gz
[T 11. Add Protein2KEGG references genss ko : Browse
Source : genes_ko -= fip:fiftp.genome.jp/publkegagllinkdb/gensesigenas_ko.list
genes prot Browse
Source : genes_prot -=> ftp:/fftp.genome.jp/publkega/linkdbfgenesfgenas_uniprot.list
andfor = ftpi/fftp.genome.jp/publkegallinkdb/genes/genes_nchi-gilist

i

[T 12, Add blast references; database identifier: file:e Browse

Source : ftp:fiftp.ebi.ac.ukfpub/databases/uniprot/knowlegdebasefuniprot_sprot.dat.gz
The file has to be parsed. The insert file should be tab-delimited, with the following celumns:
=idl= <id2> =organism= =description=> <product=

5. Add Gene3d references

Adds the gene3d domain entries from a file to the gene3d reference table. The reference file can be

downloaded at:
http://release.cathdb.info/v3.4.0/CathNames

6. Add SMART references

Adds the SMART domain entries from a file to the SMART reference table. The reference file can be

downloaded at:

http://smart.embl-heidelberg.de/smart/descriptions.pl
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7. Add KEGG references

Adds the KEGG ontology terms from a file to the KEGG reference table. The reference file can be

downloaded at:

ftp://ftp.genome.jp/pub/kegg/genes/ko

8. Add KEGG Map references
Adds the KEGG pathways from two files to the KEGG Maps reference table. The reference files can be

downloaded at:

ftp://ftp.genome.jp/pub/kegg/pathway/map title.tab

ftp://ftp.genome.jp/pub/kegg/pathway/map/map.list

9. Add InterPro2GO references

Adds InterPro2GO links to the interpro2go reference table. The reference file can be downloaded at:

ftp.ebi.ac.uk/pub/databases/interpro/interpro2go

or

http://www.geneontology.org/external2go/interpro2go

10. Add Protein2interPro references

Adds Protein2interPro links to the protein2interpro reference table. The reference file can be
downloaded at:

ftp://ftp.ebi.ac.uk/pub/databases/interpro/protein2ipr.dat.gz

11. Add Protein2KEGG references

Adds Protein2KEGG links to the protein2interpro reference table. The reference files can be

downloaded at:

ftp://ftp.genome.jp/pub/kegg/linkdb/genes/genes ko.list

and

ftp://ftp.genome.jp/pub/kegg/linkdb/genes/genes uniprot.list

ftp://ftp.genome.jp/pub/kegg/linkdb/genes/genes ncbi-gi.list

12. Add blast references

Creates a blast reference table accordant to the given 'database identifier', e.g. nr, nt, unirefl100,

uniprot_sprot. The references from the file will be written to the created reference table.
The reference file needs to be in a special format. It should be tab-delimited and has to contain the
following columns:

[id1] [id2] [organism] [description] [product]

A reference file can be downloaded at:

ftp://ftp.ebi.ac.uk/pub/databases/uniprot/knowlegdebase/uniprot sprot.dat.gz

15


ftp://ftp.genome.jp/pub/kegg/genes/ko�
ftp://ftp.genome.jp/pub/kegg/pathway/map_title.tab�
ftp://ftp.genome.jp/pub/kegg/pathway/map/map.list�
http://www.geneontology.org/external2go/interpro2go�
ftp://ftp.ebi.ac.uk/pub/databases/interpro/protein2ipr.dat.gz�
ftp://ftp.genome.jp/pub/kegg/linkdb/genes/genes_ko.list�
ftp://ftp.genome.jp/pub/kegg/linkdb/genes/genes_uniprot.list�
ftp://ftp.genome.jp/pub/kegg/linkdb/genes/genes_ncbi-gi.list�
ftp://ftp.ebi.ac.uk/pub/databases/uniprot/knowlegdebase/uniprot_sprot.dat.gz�

User management

The 'User management'-tab allows the creation/deletion of user accounts for the postgresql
databases. Also access rights to functions and individual databases can be given or denied.
If a new user is added the password for the account will be the same as the user name. Before a user
can be deleted all his

User name: 'm.musfermann
databases have to be

removed, otherwise ™ Add new user  cDB
. W Grant function rights to user T all @ create  access
the user will only loose _ _
Grant access rights to user on database write [l
his access rights. I Delete user

[ Revoke function rights of user
[ Revoke access right of user on database

Add new user

This function creates a new user for the postgresql parent database. The name of the new user is set
in the 'User name' entry field. The checkbutton 'cDB' allows the new user to create schemata in the
parent database.

ATTENTION:

The user will get access and insert right to all tables of the reference schema. If tables are added to
the 'refdb'-schema after the user creation, the user will not have access right to these tables (e.g.
blast reference tables). This could cause errors in T-ACE. To prevent this just create the user anew, it

is not necessary to delete the user first.

Grant function rights to user

This function grants execution rights to functions of the function schema to a new user. To which

functions rights are granted depends on the radiobutton setting:

access: Rights are granted only to functions, which are necessary for the database access.

all: Rights to all functions are granted. Allows the user to modify or delete contents of the
database.

create: Except for delete-function, rights to all functions are granted. The user can add new
information to the database (sequences, annotations), but is not allowed to delete database

contents.

If the functions are created anew all users will lose their function rights, so it will be necessary to

grant function right to each user again.
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Grant access rights to user on database

This function grants access rights for the given database to the user. The user may also have write
access if the accordant checkbutton is selected. It also adds an entry to 'dbs'-table in the public
schema of the T-ACE parent database. This table shows T-ACE which user has access rights to which

tables.
Delete user
Deletes the user login role, if no database object depends on it. If the user cannot be deletes the user

just looses all access rights to the parent database.

Revoke function rights of user

Revokes the execution rights of all functions from the user.

Revoke access rights of user on database

Revokes all access rights to the given database from the user.
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Introduction to T-ACE

T-ACE mainly consists of two parts. The upper part of the window shows information about the

database and its contents, the lower part shows detailed information for a single database entry.

(EErrres - asas . mEeEe—)

File Edit Modules Tools Config Tabs Help
Database info I Database statistics ~Database browser ] Sequence browser ] Blast I Process ]
all - c<|<|1 to 50 of 12541 > |>> | Entry: Go |Min. size: 100 Setl SaarchI I
= nr| seqname length | reads | proteins | blast | prodom | coil | gene3d | go | interpro | kegg | panther | patternscan | pfam | pir | profilescan | smart | supi
1 | Mytilus_galloprovincialis_Craft_8649 2881 | 1071 1] 5 1] 1] 0| 0 1] 1] 1] [i] 0| 0 0 1]
2 | Mytilus_galloprovincialis_Craft_5899 2663 480 o 20 o 0 0| 5 1 1 1] 0 0] 0 0 Q
3 | Mytilus_galloprovincialis_Craft_10614 | 2354 = 333 0 20 0 0 0| o 0 1 0 0 0| o 0 0
4 | Mytilus_galloprovincialis_Craft_8131 2213 100 0| 20 o 0 0| 0 0 1 0 0 0| 0 0 0
5 | Mytilus_galloprovincialis_Craft 12410 | 2156 110 1] 5 1] 1] [N ] i} i} 0 0 [N ] 0 i}
6 | Mytilus_galloprovincialis_Craft 10968 2058 a8 o 20 o 0 0| 4 4 1 1] 0 0] 0 0 1]
= 7 | Mytilus_galloprovincialis_Craft 12427 | 1946 = 1808 0 20 0 0 0 o 0 1 0 0 0 o 0 0
8 | Mytilus_galloprovincialis_Craft 10961 1913 126 o 20 o 0 0| 3 5 1 1] 0 0] 0 0 Q
9 | Mytilus_galloprovincialis_Craft 10374 | 1883 226 0 4 0 0 0] 0 0 0 0 0 0] 0 0 0
"5 10 [ Mytius gelloprovinciis Creft o007 | 1832 | 55| 0| 0| ol ol o4l 6| 1| o ol olol ol o0l |
11 | Mytilus_galloprovincialis_Craft 12408 | 1783 425 1] 5 1] 1] 0 o 1] 1] 0 0 0 o 0 1]
12 | Mytilus_galloprovincialis_Craft 11017 1620 59 o 20 o 0 0] 0 1] 3 1] 0 0] 0 0 1]
13 | Mytilus_galloprovincialis_Craft 9834 1615 | 120 0 20 0 0 0 o 0 1 0 0 0 o 0 0
14 | Mytilus_galloprovincialis_Craft_ 10395 1603 64 Q 3 o 0 0] 0 Q Q 1] 0 0] 0 0 Q
15 | Mytilus_galloprovincialis_Craft 12105 | 1515 76 a 1 a a 0| 0 0 0 0 0 0| 0 0 0
16 | Mytilus_galloprovincialis_Craft_ 12196 1451 s 0| 20 o 0 0| 2 2 1 0 0 0| 0 0 0
17 | Mytilus_galloprovincialis_Craft_4506 1429 35 1] 5 1] 1] [N ] i} i} 0 0 [N ] 0 i}
18 | Mytilus_galloprovincialis_Craft 10162 1417 111 o 20 o 0 0] 0 1] 1 1] 0 0] 0 0 1]
= 19 | Mytilus_galloprovincialis_Craft 11038 | 1408 66 0 20 0 0 0 o 0 1 0 0 0 o 0 0
1 | 0
Blast results ] InterProScan results ] Domains 1 Sequence viewer | Protein viewer ] Read distribution | Mapping ] KEGG ] KEGG Maps ] GO statistics ] Comment GO hits 1
Mytilus_galloprovincialis_Craft_9007 g
=] prot name | id category name description
N/A 5l 5010005509 | molecular function | calcium ion binding Interacting selectively and non-covalently with calcium ions (Ca2+).
N/& H G0:0005783 | cellular_component | endoplasmic reticulum | The irregular network of unit membranes, visible only by electron microscopy, that occurs in the cytoplasm
N/A& =l 6010006457 | biclogical_process | protein folding The process of assisting in the covalent and noncovalent assembly of single chain polypeptides or multisubu
- N/A 5l 600051082 | molecular function  unfolded protein binding | Interacting selectively and non-covalently with an unfolded protein.
[ | |
Connected to Mytilus_galloprovincialis. Mode: nucleotide

Both parts contain several tabs,

which will be described in detail in the following sections. Many of

the tabs are optional and can be closed through the 'X'-button in the right corner of the tab.

Right-click menus

Most of the tables in the tabs possess a menu which can be opened through a click on the right

mouse button. Those menus allow changes to the table configuration or the execution of tab specific

features. Below you see two examples for such menus.

Some options refer to the whole table, such as 'Hide/Show

column', 'Hide/Show hits from..." or 'Save table', the other

options are normally row specific.

The 'Copy'-option is the most common one and refers

always to the selected table cell. It copies the cell content to

the clipboard.

Other options, like 'Add to blast' and 'Edit sequence’, will be

explained in the appropriate chapter.

Add to blast
Create primer
Edit sequence
New sequence
Search repeats

Show all hits

Hide column... *
Show column.. P
Hide hits from... *

Show hits from...

Copy

Hide column.., *

Show column... *

Save table

Copy
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Configuring T-ACE
Before you start working with T-ACE it is necessary to set some variables. To do this, open the

'Config'-menu of T-ACE.

Database connection r@ Dat... |ne (= e |
The most important setting is the 'Database connection'. Here the

Host: 127001
Port: 5432

Parent DB: transcriptomes

user sets the IP-address and port to his postgresql database and the
name of the parent database, which were created with the 'T-
ACE_DB_manager.tcl'. The user name is not necessary, but the entry User testuser

will appear as login name when starting T-ACE.
The 'Server authentification' is needed, when T-ACE is used with a SR
Folder: tace
php script. The 'Folder' entry, together with the host IP, shows
User testuserl

location of the T-ACE.php. In this case the URL to the php script would Password: Itace

look like this:
Set | Cancel
http://127.0.0.1/tace/T-ACE.php ! 'l

Blast parameters

@l Blast Configuration EI_Iﬂ—hJ

Program: |tb|astx 'lj
min. eValue: 1e-003
URL, or locally. If you choose the 'Local blast'-option you Mumnber of different results: [10

Here you set your standard parameters for the 'Blast'-tab.

You can choose to blast with a blast server, by setting an

can only blast against blast-databases which are in the ||MNumberof Hits per result:|3
<
/blast_dbs folder of the T-ACE directory. For the local blast Local blast

. @ URL: |http://127.0.0.1/blast/blast.cgi
NCBI-blast+ has to be installed.

[~ show Blast alignment

[~ overlaps only

Set | Cancel

3

— - e e e e

Browser path and links

To set the 'BrowserPath' select the executable of your favored browser. This is important, because
some of the tables in T-ACE contain columns with link buttons.
You can find a list of all links in the T-ACE directory under: /conf/links_tv.conf

There you can change existing links or add new ones.

Home folder

The 'HomeFolder' is standard folder for opening and saving files.

Protein translation table

Sets the path to file with information about protein translation codon usage.

Some such files can be found in the T-ACE directory under: /gcodes
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Sequence types
T-ACE contains two types of sequences, nucleotide and protein sequences. The nucleotide sequences

consist of three different subtypes: contigs, reads and singletons

Contigs
A contig (from contiguous) is a set of overlapping DNA segments (reads), which can be assembled to

represent the original DNA sequence of the source.
Here, the word contig is also used to refer to one segment of the original DNA sequence, not

necessarily the complete one.
Reads

In T-ACE all sequences, which were used in the contig assembly, are called reads. Normally they
would be ESTs.

Singletons
A read, which does not cluster with other reads, is called a singleton.

The T-ACE Menus

File Edit Modules Tools Config Tabs Help
Config Modules
Edit Tabs
File Tools
Help
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The Config menu

The 'Config'-menu allows the setting of the standard parameters for
T-ACE. Those parameters are saved in the T-ACE directory under:
/conf/T-ACE.conf

All changes to the configuration made through options of the
'Config'-menu will be written automatically to this file.

It is also possible to save and load a specific configuration to/from an
additional file. This can be done in the 'File'-menu, with the options

'Save config' and 'Load config'.

Change user password

Database browser

Database connections

Database info

Blast parameters

Config @

Change user password
Database connection

Blast parameters

Set BrowserPath

Set HomeFolder

Set InterProScanFolder

Set ProteinTranslationTable

Blast results
Database browser
Database info
InterPro5can results
Prirner

Repeats

Tabs

Save configuration

Refresh configuration

Save configuration

Blast results Set BrowserPath

InterProScan results Set HomeFolder

Primer3

Set InterProScanFolder

Refresh configuration

Set ProteinTranslationTable

Repeats Tabs

Change user password

This function allows the current user to change the login password.

Database connections
Here the IP-address and port to a postgresql database can be set. Also
the name of the parent database, which was created with the 'T-ACE

DB manager.tcl', has to be set; otherwise the connection will not be

possible.

It is possible to enter more than one connection, just enter a new
connection name and host settings. After pressing the 'Set'-button the
new connection will be saved. Existing connections can also be altered

that way.

After setting the 'Database connection' the current connection will be

closed and a new 'Login'-window will appear.

r@ Dat... Ll e
Marme: |L|:|calh|:|5t| ﬂ
Host: 127.0.01
Port: 5432

Parent DB: transcriptomes

Server authentification
Folder tace
User taceuser

Password: [T-ACE

Set | Cancel
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&) Blast Configuration El_léj

Blast parameters
Program: |tb|astx

Here you set your standard parameters for the 'Blast'-tab. ||min. evalue: 1e-003

You can choose to blast with a blast server, by setting an URL, | |Mumber of different results: 10
Mumber of Hits per result: |3

or locally. If you choose the 'Local blast'-option you can only -~
Local blast
blast against blast-databases which are in the /blast_dbs

folder of the T-ACE directory. For the local blast NCBI-blast+

has to be installed. [~ overlaps only

Set | Cancel

Set BrowserPath

* URL: |http://127.0.0.1/blast/blast.cqgi

[~ show Blast alignment

7]

To set the 'BrowserPath' select the executable of your favored browser. This is important, because

some of the tables in T-ACE contain columns with link buttons.
You can find a list of all links in the T-ACE directory under:
/conf/links_tace.conf

There you can change existing links or add new ones.

Set HomeFolder

The 'HomeFolder' is standard folder for opening and saving files.

Set InterProScanFolder
The 'InterProScanFolder' is the folder of a local InterProScan installation.

Set ProteinTranslationTable
Sets the path to file with information about protein translation codon usage.

Some such files can be found in the T-ACE directory under: /gcodes/

Blast results
This window sets the standard for showing or hiding columns of the 'Blast
results'-tab. Only the columns selected in this window will be shown in the

table of 'Blast results'-tab, after starting T-ACE.

:

db

seq name
organism
product
description
Coverage
perfection
start

end

length i

evalue

TI?IT|TI?I?I?ITI?ITI—ITI[aI

sCore

Set | Cancel I
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Database browser [® Database Bro... b= 2
The checkbuttons in the left half of the window set the standard for | |MNumber of displayed rows: |50
. - . Columns displayed: | Order table by:
showing or hiding columns of the 'Database browser'-tab. Only the '_“m"s PEE l_r :ta o
¥ nr v
columns selected in this window will be shown in the table of 'Database || 5 j.ng ¥ length
browser'-tab, after starting T-ACE. W reads ™ reads
The checkbuttons in the right half set the standard order for listing the || deseription Lliga
. , , I protei [ int
entries of the 'Database browser'-table. preveme e
v blast
The 'Number of displayed rows'-entrybox sets exactly that; the number W blastprodom
of displayed rows in the 'Database browser'-table. W cail
I+ gene3d
¥ go
7 5 ¥ interpro
@ = o
I¥ panther
Columns displayed: [¥ patternscan
[v assembled ¥ pfam
¥ comment ¥ pir
W data Il ¥ profilescan
[ datein I smart
¥ superfamily
Iv date out
. v tigr
Iv description W coverage
¥ runid
) Set ‘ Cancel |
[¥ runs Database info
¥ sequencer The checkbuttons set the standard for showing or hiding columns of the
IV sequences 'Database info'-tab. Only the columns selected in this window will be shown in
Iv singletons the table of 'Database info'-tab, after starting T-ACE.
| v treatment
v type
£a]| 2E0E r@ Interproscan Resu...l o )
Columns displayed: | Features displayed:
v prot name v blastprodom
v feature v coil
I¥ description v gene3d
v start ¥ go
InterProScan results ¥ end ¥ interpro
The checkbuttons in the left half of the window set the standard W length W panther
for showing or hiding columns of the 'InterProScan results'-tab. || =2lue & tefEreEr
. . . . . v pf
Only the columns selected in this window will be shown in the pram
v pir
table of 'InterProScan results'-tab, after starting T-ACE.
¥ profilescan
v smart
The checkbuttons in the right half set the standard for the listing ¥ superfamily
of the different types of hits, only the hits of selected features ™ tigr
will be displayed in the 'InterProScan results'-table. Set | Cancel
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Primer3
The checkbuttons set the standard for showing or hiding columns of
the 'Primer'-tab. Only the columns selected in this window will be

shown in the table of 'Primer'-tab, after starting T-ACE.

Repeats

The checkbuttons set the standard for showing or hiding columns of
the 'Repeats'-tab. Only the columns selected in this window will be
shown in the table of 'Repeats'-tab, after starting T-ACE.

unit length

< %

unit

<]

start

<]

end

<

length

<]

sCore

<]

perfection |||

<]

mismatches i

<]

insertions
v deletions

| I num.ofMs |

| Set | Cancel l

Tabs

The checkbuttons set the standard for showing or hiding the different tabs
of T-ACE. Only the tabs selected in this window will be opened after starting

T-ACE.

Save Configuration

Saves the current configuration of T-ACE to the 'T-ACE.conf'.

Refresh Configuration

Refreshes the current configuration of T-ACE, by loading the 'T-ACE.conf".

@ Primer Con... I. = iE-J

primer sequences

< %

pair penalty
prirmer penalty

<1 71

primer positions

primer length

<1 71

melting temperature
gc content

self alignment

self alignment (end)
end stability

complementation

[ I I (A BN B

complementation (end)

<l

product size
Il ¥ melting temperature (preduct) |
[~ Tm diff. (prod. vs. oligo)
¥ opt. annealing temp.

[ salt concentration

[ oligo concentration

Set | Cancel

(@ Tl |

Blast results

< %

Comment

<

Database Statistics

<

Dormain viewer

<

GO hits

<

GO statistics

<]

InterProScan results

<]

KEGG

<]

KEGG Maps

<]

Mapping

Primer

< 71

Process

<]

Protein viewer

<]

Read distribution

Repeats

< 71

Sequence browser

<]

Sequence viewer

Set | Cancel
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The Edit menu

Edit =

Add sequences Add sequences... k

Edit DB Rermowve selected sequences

Invert selection Save.. r
Show... J

Remove selected sequences

Invert selection

Save
Sequence mode Sequence mode 3
Show Edit DB... 3

Add sequences

With 'Add sequences' it is possible to add the checked entries from the 'Database browser',

'Sequence browser', 'Blast'-tab or a project tab to a project tab. After clicking on 'Add sequences' a

list of all available project tabs will appear.

Edit DB

'Edit DB' contains a lot of options to modify and update a database.

Change comment Translate contigs to proteins
Create database copy Update...
Delete selected contigs blast2interpro entries
Delete selected hits coverage
Import sequences... database info
Add ACE file domain2interpro entries
Add nucleotide file GO-Statistic
Add protein file KEGG-Maps
Add SAM file protein descriptions
Import annotations... protein entries
Blast results read distribution
GO terms read status
InterProScan results seqguence descriptions
PolyA information seguence entries

New nucleotide sequence
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Add ACE file
This option loads the contents of an ACE file into the database. The read mapping information for

each contig of the ACE file will be available.

Add blast results

It adds the blast hits from a tabular tab- @ Add Blast results l:I | Lih]
delimited blast output file (-outfmt 6) to the

-+

Sequence type: |r1uc|e::ntiu:|e j

database. Take care to choose the right blast _ N
Database identifier: ||pru:ut_5prn:ut| hd
reference table from the 'Database

identifier'-combobox, otherwise the Add Blast results from
E:/Lars/T-ACE_v1.9.1/Mytilus_galleprovincialis_sprot.out

references for the blast hits will not be to Mytilus_galloprovincialis

available. N
o Are you sure?
It is important to choose the correct

sequence type (nucleotide or protein) of the oK Cancel |

annotated sequences; otherwise the L

annotations cannot be related correctly to the sequences.

After adding the blast hits 'Update sequence entries' and 'Update sequence descriptions' should be

performed.

Add GO terms
It adds GO hits to the database, as input file serves an .annot or .txt file containing GO terms. The

files have to be in the Blast2GO (http://www.blast2go.com) format.

It is important to choose the correct sequence type (nucleotide or protein) of the annotated
sequences; otherwise the annotations cannot be related correctly to the sequences.

After adding the annotations 'Update sequence entries' and 'Update sequence descriptions' should

be performed.

Add InterProScan results
It adds the domain, InterPro and GO hits to the database, as input file serves a results file of

InterProScan in the .raw format. Alternately .txt files in the Blast2GO (http://www.blast2go.com)

format, containing InterProScan domain annotations can be used, but only the InterPro and GO
annotations will be written into the database.

It is important to choose the correct sequence type (nucleotide or protein) of the annotated
sequences; otherwise the annotations cannot be related correctly to the sequences.

After adding the annotations 'Update sequence entries' and 'Update sequence descriptions' should

be performed.
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Add nucleotide file

The option adds the sequences from a fasta file as contigs to the database.

Add polyA information
This option allows the user to mark reads contained in a database as ‘poly-A tailed’. For this the
polyA boolean value, of the 'sequences_read'-table of the selected database, is set to TRUE for all

reads listed in the input text file. The file should contain only one read id per inserted row.

Add protein file
The option adds protein sequences from a fasta file as proteins to the database, as input serves a

protein file from InterProScan in the .input format.

Add SAM file
This option loads the contents of a SAM file into the database. The read mapping information for

each contig of the SAM file will be available. Before the SAM file is uploaded the reference contigs
must be imported into the database, otherwise the reads in the SAM file cannot be assigned.

The upload of SAM file will take a considerable amount of time. Have also in mind that T-ACE is not
designed as a genome browser, but for de-novo transcriptomes. This means contig sequences should
not be much longer than 60.000 bp and should not contain over 100.000 reads (at least if those reads
shall be displayed).

Change comment

This changes the database comment.

Create database copy

Creates a copy of the complete database.

Delete selected contigs

Deletes the checked contigs and all its proteins and hits from the database.

Delete selected hits
Deletes the checked hits of the 'Blast results'-tab, 'InterProScan results'-tab, 'GO hits'-tab or 'KEGG'-

tab from the database, depending on which tab is raised.
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New nucleotide sequence

With 'New nucleotide sequence' a new contig sequence can be added to the database. The 'Header'-

field sets the name for the new contig and the 'Sequence'-field the sequence. With the 'Add

comment'-field a comment can be added to the new

contig. The radio buttons display the open

reading frames (ORFs) of the different frames of the sequence. The ORFs are displayed in yellow,

while start codons are green and stop codons are red.

e

@ Mew nucleotide sequence entry
Header:
Mytilus_galloprovincialis_x

Sequence:

aToill~cecracacanTeeT iz AT ToceETTTTACAATAATCAATTGCT T T AL A GCARTTGTARACGETCTTTCCCCCE
TTAGRRACEEBATTGTGTGTGT GTGTGITGTGTGTGIGTGTGTGTGTGTGTGTGTTTGTTTGTTTGTTTGTTTGITIGTTTGTTTGTT
TGTTTGTITGITIGTTTGITTGTTTGTTTGITTGTTTCGTTGTAAGGGGTCTATATTATTATGCCGGAGARGTTTCEIGITTAGTTTG
GARAGTTTTTATTTTATTTTAGGTACAGCGCGCGCECCACATENGEAGRACRATCACCEECGCEEETTTATARTARCGARAACT T
CITTTTATTICTCTTTAGGTCGGEACGTTGARCAGACARCATGTATAGAGHRBGAATGTACACAATGTAATTTCTTTTGTCATTGTAG
GAAATTGACATT T CACAGTTCACCAGC}AGTGCRTGTTTTGGATTTAG&TCCGGTGTMCTTTmCECAEFTTR
TTTTCTGATAATGTACATITTTCAGCACCTGTTTGTAACACAGATIMMT ATTTCAATCTCGGAGCGGACATTTTATT GTTTTTA

Add comment

" Mone

0

Frame 1
Frame 2
Frame 3
Frame 4

Frame 5

SIS TS S I

Frame 6

o]

Cancel

Translate contigs to proteins
the

nucleotide sequences in the database into additional

This function allows the user to translate all

amino acid sequence entries.
All six frames of each nucleotide sequence will be
translated. Every open reading frame (ORF), with the

given length or longer, is written to the

'sequences_protein'-table of the database.
The user can also choose, if the translation should only

begin at start codons, or directly after each stop codon.

= S

@ Contigs to protein

Translate contig sequences of Mytilus_galloprovincialis

Are you sure?

Min. protein length (AA): (50
I¥ Only longest ORF, if ORF >95% of transcript

(" Start translation only at start codons

{* Start translation after stop codons

OK Cancel

—— —

29



Update

Update blastZinterpro entries
This option tries to associate the blast hits of a contig with InterPro hits, if there are associated

InterPro hits they will be added to the contig annotation. The blast2interpro associations can be

found in the 'interpro2protein'-table of the 'refdb'-schema of the parent database.

Update coverage
This function calculates the average contig coverage, it is only necessary after adding contig

sequences with read mapping information, for example after adding an ACE file. The coverage is

needed for the 'Coverage'-functions of the 'Database statistics'-tab.

Update database info
It updates all the information shown in the 'Database info'-tab.

Update domainZinterpro entries
This option tries to associate the domain hits of a contig with InterPro hits and GO termes, if there are

associated InterPro hits they will be added to the contig annotation. The domain2interpro
associations can be found in the 'interpro2domain'-table of the 'refdb'-schema of the parent

database.

Update GO-Statistic
Updates the GO-tree of the 'GO statistics'-tab. It is necessary to update the GO-tree after adding new

GO hits to the database.

Update KEGG-Maps
This option tries to associate the blast hits of a contig with KEGG ontologies and adds them to the

contig annotation. Then all KEGG hits will be reviewed for updating the 'KEGG maps'-table.

Update protein descriptions
Updates the standard descriptions of all proteins, which are shown in the description column of the

'Database browser'-tab. It necessary to update the descriptions after adding new annotations over

'Add blast results' or 'Add InterProScan results'.

Update protein entries
Updates the annotation status of all proteins. It counts the number of hits for the different

annotation categories. It is necessary to update the protein entries after adding new annotations

over 'Add blast results' or 'Add InterProScan results'.
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Update read distribution

Updates the affiliation of the reads to the different sequencing runs contained in the database, for
each contig. This update should be run after adding sequences and/or sequencing runs to the
database, otherwise features like 'Expression analysis' or 'Mapping' will not work correctly.

Update read status
This options checks if a read in the database is associated with a contig or if it is a singleton. This is

only necessary after adding new read sequences, or contigs with read mapping information to the

database.

Update sequence descriptions
Updates the standard descriptions of all contigs, which are shown in the description column of the

'Database browser'-tab. It necessary to update the descriptions after adding new annotations over

'Add blast results' or 'Add InterProScan results'.

Update sequence entries
Updates the annotation status of all contigs. It counts the number of hits for the different annotation

categories. It is necessary to update the sequence entries after adding new annotations over 'Add

blast results' or 'Add InterProScan results'.

Invert selection

Inverts the checked status of a table in the upper half of T-ACE, depending on which tab is raised.

Remove selected sequences

Removes the checked rows from a project tab table.

Save
It saves the 'selected blast results', 'selected hits' or 'selected cgjacted blast results

sequences', depending on which option is chosen. selected hits
selected sequences

selected blast results
To use this option the 'Blast'-tab has to be raised. It writes the information of all checked rows in the

results table of the 'Blast'-tab into a tab-delimited text file.

selected hits
This option writes the information of all checked rows in the hit table of the 'Blast results'-tab,
'InterProScan results'-tab or 'Go hits'-tab, depending on which tab is raised, into a tab-delimited text

file.
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selected sequences

This option writes the contig sequences of all checked rows of the 'Database browser', the 'Blast'-tab

or a project tab into a fasta file, depending on which tab is raised.

Sequence mode
This option allows the user to switch between the nucleotide- (standard) and protein-mode. This

mainly affects the entries of the 'Database browser'-tab. In the nucleotide-mode the contig entries of

the database will be displayed, the protein-mode shows all protein entries of the database.

Show
The 'Show'-option does the same as the 'Save'-option, with the difference of displaying the

information in a window before saving.

File =
Lag in...
The File menu
The 'File'-menu contains the options for loading and saving of o T M
. . . Select DB 3
configurations, databases and projects.
Mew project...
Delete selected DB New project Open project
elete selecte ew projec Save project
Export Open project
. Delete selected DB
Import Quit i
Load config Save config Export... g
Login Save project Save config |
New DB Select DB Load config |
Import... L
Quit
Delete selected DB " Delete .. (=) eien

This function deletes the currently opened database. After clicking the
'Delete selected DB'-button a popup window will opens and asks, if | |P€/ete Mytilus_galloprovincialis.
the database really should be deleted. Are you sure?

OF | Cancel

Export
This option exports the complete selected database, including all sequences and annotations. It

creates a .db file, from which the database can be reconstructed with the 'Import'-function.

32



Import

The 'Import'-function can create new databases from a .db or .ace file. A import database

.db file can be created from an existing database, with the 'Export’- import from ACE file

function.

Load config
This function loads a .conf file and replaces the current configuration of T-ACE with the information
of the loaded file. With 'Save config' the configuration of T-ACE can be written to a .conf file.

For more information about the T-ACE configuration see the 'Config'-menu.

Log in r@ Login = el

The Login window opens directly after starting T-ACE. To change Server |LDCE|h05t j
the user or the parent database a new login is necessary, to do
this, the 'Log in'-function of the 'File’-menu can be used. User: testuser
Password: EEETEEE
OK | Cancel |

New DB

This function creates a new and complete empty database. @ New_Database [ — | |_i:h]

The newly creating database should now be filled with read :
Database title: |Mew_Database

and contig sequences, to do this use the options 'Add run' for okl c I
dnCeE|
the reads and 'Add ACE file' or 'Add nucleotide file' for the

contigs.

New project
With this function a new project tab can be created.

Open project
Here, a project tab can be saved.

Quit
This button closes T-ACE.

Save config
This function saves the current configuration of T-ACE into a .conf file. With 'Load config' such a .conf
file can be used to replace the configuration of T-ACE.

For more information about the T-ACE configuration see the 'Config'-menu.
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Save project
It writes the information of a project tab into a .prj file. With the 'Open project'-option such a .prj file

can be reopened.

Select DB
'Select DB' contains a list of all databases in the parent database, to which the logged in user has

access. By clicking on a database it can be opened.

The Help menu Help =
The 'Help...-button of this menu open the index page of the html manual. Help...
About...

The Modules menu

The 'Modules'-menu gives access to additional modules, which are not directly implemented into T-
ACE. There are already several modules integrated into T-ACE. These can serve as examples for
writing new modules. How to write such a module is explained under 'Writing custom modules' at

the end of this manual.

Add/Remove... Modules =
Blast alignment Add/Remove...
Create Blast-Database

EBlast alignment

NCBI-Blast Create Blast-Database
NCBI-References MCEI-Blast
Run compare MCBI-References

Run compare
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Add/Remove

€ Add/Remove modules (5 e
This function allows to add or remove TCL modules, which |[scect modules
. . I | Module |
are located in the /modules folder of the T-ACE directory. blost resuits Toce
. . blast_tace
Just check or uncheck the desired TCL script and press okay. blastAlign tace
comment_tace
The new script configuration will be loaded. e
omain_viewer_tace
go_hits_tace
go_statistics_tace
interpro_tace
See 'Writing a T-ACE module' for more information. i
makeblastDB_tace
mapping_tace
MNCEL Blast_tace
phobos_tace
1 primer3_tace W
protein_viewer_tace
read_distribution_tace
run_compare_tace
j 1] sample_module_tace
L 2|
2]

Blast alignment

'‘Blast alignment' allows to blast two sequences against each other. It is possible to blast nucleotide or

protein sequences.

P

@ Blast alignment - Mytilus_galloprovincialis (o [ [E-]
Program: |blastn -

Sequencel Clear

ATATAL AR CAGAATGETTAR LA TTGCCGT T TTACAATATARATCAATTGCTITTAAARAGCALATTGTARACGGTICT
ITCCCCCCTTAGAL A TEATIGIGIGIGIGIGIGI IGIGIGIGIGIGIGIGIGIGIGIGIGITIGITIIGITIGITIGIT
IGITIGITIGITIGIIIGITIGIIIGITIGITIGITIGITIGITIGITIGITICGITGTAAGGGGTICTATATTATTATGE
CEGAGAAGTTTCATGI TTAGTITGGRARAGTTTTTATTTTATITTAGGTACAGCGCGCGCGCCAGATTGRAGGAGRCATCAC
GIGACGCGEEI T TATAAT AR CGA LA A CTTAGTCTITTTATITCICTITAGGICGGRACGTITGAACAGACRRCATGTATARG

Sequence 2 Clear

GATGGTTAGTAGCARTTATATGAGTARCARTCTTAATTTACCTARARRAGETGTITACGTGECGAAGTACTRARTARACTGE
TARLAGTTATARRTERACAGCTITTATGACTTACCTTGCCCIGTITAACTTARATGCCTGET GEAGGTTIGEEICTATACTA
GETITAAGGTITAGTARTCCARCTTATTAGGGGTCTTITACTATCAATTCACTATACTGCCCATGARMGCATAGCATTTIGR
CICGGTAGTCCATATTATACGTARCGT GRAGARRLGETTGARTGCTGCGIAAT GCACATGCGARCGEEICTTCTATATICT
TCATTTGITATTTACGCTCATATTGRTCGAT GEGT IGTATTACGEGICITATATAGATARRRCGETTTGATITITIGESEETG

Run Close Window

The blast result window shows two result sequences. 'Result 1' contains the query match sequence;

'Result 2' the subject match sequence. Additionally, sequence parts from 'Sequence 1' and 'Sequence

2', which do not appear in the blast hit, are attached to the start or end of the result sequences.

By clicking the 'Result 1'-button or 'Result2'-button the according result sequence will be opened in a

'New sequence'-window and can be added to the T-ACE database.
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@ Blast alignment

Result1 (length 2713): |ATATARACGGARCAGRATGGTTARARTTGCCGTTTTACAATATARATCAATTGCTTTTRAAARAGCAATTGTARACGGTCT
Result 2 (length 2713): |ATATARACGGARCAGRATGETTARAATTGCCGTTTTACAATATARATCAATTGCTTTTAAARAGCRAATTGTARACGETCT

[E=NEoE )

o | 2
S5eql length: 2156 S5eq2 length: 2058 Mew sequence:
Perfection: 100% Seql startc: 2122 Seqg?2 =tarc: 592 Result1
e-value: 0.85 Seql end: 2132 Seqg2 end: o082
Score: 22.3 Seqgl =strand: Plus Seqg? strand: Minus Result 2
Close
To use this module NCBI-blast+ has to be installed.
Create Blast-Database
This module can create blast databases from the sequences in a T-ACE
6 c. Lol

database. It is possible to create blast database from the contig, protein
or read sequences. The created will be named like the corresponding T-
ACE database, if the proteins are used a'_prot' will be appended to the

name. If the reads are used a ' _reads' is appended to the database

name.

To use this module NCBI-blast+ has to be installed.

NCBI-Blast

This module can blast contig sequences from a T-ACE
database against any blast database available at NCBI.
It sends the query sequence directly to the NCBI web-
blast and writes the results into the database.

The 'Run blast for'-combobox allows to select a subset
of sequences from the T-ACE database for blasting at
NCBI. The option 'selected sequences' refer to all

sequences in the 'Database browser'-table or a project

tab table, which have 'checked'-status in the first
column. 'Number of NCBI requests' set the number of

threads running parallel NCBI requests.

Create Blast dastabase of:

Mytilus_galloprovincialis

Choose input sequences:

|5EE|LIEHCE5_HLIC|EDtiE|E j

oK

Cancel

@ NCEI Blast - Mytilus.g... | o{Els| e

Run blast for: |5elected SEfUENCES j

Prograrm: |t|::llastx ﬂ
Database: |r1t ﬂ
Organism,/Tax: | j
Max. numnber of hits: 5

v Pax. Expect Value: 1e-003
Murnber of MCEI requests: 5

Run

]
Close Window

If you blast against a specific NCBI database for the first time a new blast reference table needs to be

created. For this the user needs writing rights for the 'refdb'-schema of the T-ACE parent database.

NCBI-References

This module tries to get all missing references of a NCBI database for all blast hits of the selected

contig group and writes results into the according reference table.
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Run compare

The 'Run compare' tool compares multiple subsets of contigs (called cohorts) against the combined
contigs of all subsets. This gives a statistical estimation on which GO terms, KEGG pathways or
domains are enriched or depleted within the respective transcriptome or treatment group.
Calculations can be conducted for the whole set of different GO terms, KEGG pathways or for specific
domain databases. P-values are calculated by performing the Fisher's exact test but it has to be

noted that values are not corrected for multiple testing

After Opening the 'Run € Select runs for cohort [SrErrE=]
' . Cohort name: |Cohort 1
compare'-window new
J O | id | description | sequences| treatment |
1 1 i T
Run'-cohorts can be 1 | digestive gland 23649
=2 foot [ _dé&0l
1 )3 | qgil 44160
added through the 'Cohort Ol et o
manager'-tab. Just click on
the 'New'-button and
choose the runs or sort
them in the different
cohorts you want to
compare with each other. j 0|
Add

The columns 'cohort' and 'runs' can be modified by clicking on a cell. In this way the cohort name can

be changed or runs can be added or removed from a cohort.

@ Run compare - Mytilus_galloprovincialis =[]z
File Edit ‘

Cohort manager | Cohort statistics | GO | KEGG | Domains

[1| cohort runs
I digestive gland and foof

[1| Cohort_2 34

New | Remove | Save Update

Press the 'Save'-button to adopt those changes. When all cohorts are added, it is necessary to press
the 'Update'’-button in the lower right corner of the tab. The update will create contig lists for each
cohort and the reference list, consisting of all contigs of all cohorts. The results of the update will be
visualized in the 'Cohort statistics'-tab. An update is always necessary, when a cohort was added,

removed or changed.
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After the update is completed the cohorts can be

compared against the reference contig list
concerning the distribution of GO terms, KEGG
terms or protein domains. To do this, select the
'GO'-, 'KEGG'-, or 'Domain'-tab and press the
'Compare'-button in the upper left corner of the
tab. The comparing can take several minutes to

complete.

@ Run compare - Mytilus_galloprovincialis

File Edit

Cohort manager  Cohort statistics

Cohort_1 runs/projects:

Cohort_2 runs/projects:

Contigs
Contigs
Contigs

1
3

GO

s R

KEGG

Domains

The result table of the comparison consists of several columns. The first column shows the GO, KEGG

or domain ID, the second column the according name. The third column shows the number of contigs

in the reference, which are associated with the ID in the first column.

Then always four columns for each cohort are following. The first cohort column shows the number

of contigs in the cohort, which are associated with the ID in the first column. The second column

shows the number of contigs that could be expected for the respective cohort and the third and

fourth column shows the visualization and value for the two-tailed p-value.

(E=1 Eoh B

Max. pValue: 0.05

Set

| total | 1: Cohort_1 | 1: expected ‘ 1 | 1: two-tail pValue | 2: Cohort_2 | 2: expected | 2 ‘ 2: two-tail pValue |

@ Run compare - Mytilus_galloprovincialis
File Edit
Cohort manager | Cohort statistics GO | KEGG | Domains
Compare | Choose mode: |all -

| 6o @8 of35325) | name
3| Go:0000166 nuclectide binding 117
3| 600000272 polysaccharide catabolic process 8
3| Go0036e7e nucleic acid binding 61
=l 600003723 RMNA binding 24
=l| G0:0003735 structural constituent of ribosome 38
5] Go:w0003824 catalytic activity 251
=l | Go:0003924 GTPase activity 1
3| 600003954 NADH dehydrogenase activity 9

| 5| 600004175 endopeptidase activity 27
3| Go:0004252 serine-type endopeptidase activity 12
=l | Go:0004497 maonooxygenase activity 10
3| 600004553 hydrolase activity, hydrolyzing O-glycosyl compounds 17
3| 600004857 enzyme inhibitor activity 12
ﬂ G0:0005198 structural melecule activity 64
3] 60:0005509 calcium ion binding 20
= GO:0005515 protein binding 62
Bl | 600005524 ATP binding 66
2| G0:0005575 cellular_component 299
3] Go:w0005576 extracellular region 15
= Go:0005622 intracellular 63
3] Go:0005840 ribosome 38
3| 600005976 polysaccharide metabolic process 8
3| 50006022 amineglycan metabolic process g
3| 600006026 aminoglycan catabolic process 8
ﬂ G0:0006091 generation of precursor metabolites and energy 18
3] 60:00063% RMNA processing 6
=l| Go:0006412 translation 44
3] Go:0006508 proteclysis 34

i‘ | 50:0006578 cellular biegenic amine metabolic process 4
e mnneae " o o

81

8 | [ 0,19435 83
s O 0,12059 1
45 | [ 0,35368 46
17 O 0,09271 2
A 0,03305 35
186 | 0,56920 139
g 073713 11
6 1 9
20| B 0,00551 6
s B 0,04280 0
700 1 2
12/ 0 0,57939 5
= 0,04280 3
7| B 0,00965 53
140 012197 6
46| 1 0,22235 46
4 | H 0,02438 43
221 [ 0,26105 203
1 B 0,01542 2
46| B 0,03203 51
2| B 0,03305 35
s O 0,12059 1
s 0,12058 1
s O 0,12059 1
13 042461 17
4 H 0,04116 5
2 0,02032 L
FLAl | 0,06758 11
2| 0,57701 0
e | A ~

(| o (e [ [

0,02580
0,00593
0,02543
0,00194

2132e-5
0,00614
0,00855
0,01530
2,251e-5
7,802e-6
0,00830
0,00906
0,01295
1,9512e-4
0,00412
0,03823
0,50344
0,00304
1,3112e-4
8,8219¢-4
2132e-5
0,00593
0,00593
0,00593
0,00251
0,41546
7,425-5
4,1173e-4
0,02075

The expected contig number is calculated with the following formula:

(contigs inreference associated with ID) x (total number of contigs in cohort)

(total number of contigs in reference)
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The Tabs menu

The buttons of the 'Tabs'-menu will open the accordant T-ACE tab, if it does not already exist. Only

the tabs that can be closed are listed in the 'Tabs'-menu.

Blast
Blast results
Comment

Database browser

Database info

Database statistics

Domain viewer
GO hits
GO statistics

InterProScan results

The Tools menu

KEGG

KEGG maps
Mappin
Primer
Process
Protein viewer

Repeats
Sequence browser

Sequence viewer

Tabs @

Blast results
Comment
Database Statistics
Domain viewer
G0 hits

50 statistics
InterProScan results
KEGG

KEGG Maps
Mapping

Prirner

Process

Protein viewer
Read distribution
Repeats

Sequence browser

Sequence viewer

This menu contains some tools for working with a whole database or just on groups of contigs. The

tools 'Primer3' and 'Search repeats' also appear in some right-click menus.

Expression analysis

InterProScan
Primer3

Search

Search repeats

Tools @

InterProScan
Phobos
Prirmer3

Expression analysis

Search
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Expression analysis

With this function expression levels between different
transcriptomes or groups of transcriptomes can be analyzed.
For more details see the description of the 'Database statistics'-
tab. Basically this function creates a list with the information of
the up- or down-regulation level and/or the numbers of reads
per contig in selected A and B groups. The group classification
(A or B) depends on selection in the run table in the 'Database
info'-tab.

The contig list can be exported as a tab-delimited text file with

the 'Export'-button.

@ Run InterProScan

InterProScan

Run InterProScan for:
v blastprodem
[ coil

<l

gene3d

<l

panther

<

patternscan

<

pfam necessary.
pir

<

profilescan i

<l

smart

<l

superfamily

<l

tigr

b

Database server http://www.ebi.ac.uk/Tools/es/cg

-

Lecalhost:

&) Expression analy.. Elilﬁ

fl & normalized © absolute

InterProScan is available at:

Choose contig List: |a|| j

Choose description: hd

Choose tpye: |F|:|I|:I change j

min. number of reads in contig: |20

min. contig length: 100
min. fold change: 0.0
max, pValue: 0.05
Output:

" mean ™ median © total

[ pValue [ distinct

Export

[ Aonly [ Bonly

Cancel

To use this option InterProScan has to be installed with a
web interface or on the client computer. The contants of the
iprscan/bin folder should be executable for everyone. Also

writing and reading rights for the iprscan/tmp folder are

ftp://ftp.ebi.ac.uk/pub/software/unix/iprscan/index.html

OK | Cancel

The 'InterProScan'-option will try to annotate every checked table entry of the 'Database browser' or

a project tab, depending on which tab is raised. The found domains will be written to the database.
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Primer3

Primer3 is a tool for designing PCR primers. To use the
'Primer3'-function or, in the right-click menu, 'Create
primer'-function of T-ACE the primer3_core executable
has to be in the system path. Primer3 is available at:

http://sourceforge.net/projects/primer3/files/

The 'Primer3'-window allows the setting of most
Primer3 parameters. The parameters can be saved as
standard by clicking the 'Save'-button.

After clicking the 'OK'-button primers will be generated
according to the parameter setting. The created
primers will be written directly into the database.

If the 'Primer3'-window was opened through the
'Primer3'-option of the 'Tools'-menu, than it will create

primers for each checked contig sequence of the

@ Create primers (Pimer3)

S [

Salt conc. (mM) in PCR
Prirner conc. (nM) in PCR

Max, complementary

Mazx. 3' complementary

MNum of allowed MNs

v Extended options

* Show results

" Writeto DB

OK | Cancel

'Database browser' or a project tab, depending on which tab is raised.

The generated primers will be listed in the 'Primer'-tab.

Phobos

Phobos is a tandem repeat search tool. To use the 'Phobos'-

function of T-ACE the phobos_cl executable has to be in the

system path.

Phobos is available at:

Tm (A Celsius) Min |55.0 || Opt|60.0
Primer length (bp) | Min |17 Opt |20
GC content (%) Min |20 Opt |50
Mazx, Poly X

Product Tm l:ﬁt:(::] Min |65.0 || Opt(75.0
Product size list 100-300
Mum. of results

Mazx, Tm differance

Maz 65.0

Max |23

Mazx 80
E

Max 85.0

2.0
50
50
8.00
2.00

http://www.ruhr-uni-bochum.de/spezzoo/cm/cm phobos.htm

The 'Phobos'-window allows the setting of most Phobos
parameters. The parameters can be saved as standard by
clicking the 'Save'-button.

After clicking the 'OK'-button Phobos will search for repeats
according to the parameter setting. The found repeats will be
written directly into the database.

If the 'Phobos'-window was opened through the 'Phobos'-

option of the 'Tools'-menu, than it will search repeats in each

checked contig sequence of the 'Database browser' or a project tab, depending on which tab is

raised.

The found repeats will be listed in the 'Repeats'-tab.

r@ Search for l — | |&]
Search mode: |irr1perfect j
Score for indels: -6
Score for mismatches: -G
rmin. score: ]
min. perfection: a0.0
min. length: 3 |
min. unit length: 2
max. unit length: 5
recursion depth: (3-7) 4

b ¥ don't remove overlapping
[ N's as missense

i M-perfection mode: Im
max. successive Ms: 2
Ok, | Cancel ﬂ

———



http://sourceforge.net/projects/primer3/files/�
http://www.ruhr-uni-bochum.de/spezzoo/cm/cm_phobos.htm�

Search

With the 'Search'-window it is easy to search in databases for certain key words. The results will be
listed in a project tab.

On the left side of the window the databases are listed, which are available for the search.

Then comes the feature list, were the user can choose for which types of annotation the search shall
be performed.

The three 'Search'-fields allow three different searches in the same search run, the results of all three
searches will be listed in the same project tab. All words that are typed into the same 'Search'-field

have to appear in the annotation of one of the selected 'Search types', otherwise there will be no hit.

i L] L]
@ Search l = | |_ih]
Databases: Features: Search 1:
J []| Database v all/none Search 2:
mytilus_galloprovincialis v blast Search 3:
[ | sabella_spallanzanii_20100607
¥ blastprodom )
min. contig length (bp):
¥ gene3d
| ¥ go min. hit length (bp): -
¥ interpro min. perfection (3):
V kegg min. eValue:
¥ panther Fin. score: |
¥ patternscan
Search types:
v
¥ pfam ~ D
= o
¥ pir v Description
W i N
'J ¥ profilescan ™ Organism
v
| B e v Product
v =uperfamily
v tigr
Search | Cancel !
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The Tabs of T-ACE

T-ACE mainly consists of two parts. The upper part of the window shows information about the
database and its contents, the lower part shows detailed information for a single database entry.
Both parts contain several tabs, which will be described in detail in the following sections. Many of

the tabs are optional and can be closed through the 'X'-button in the right corner of the tab.

Blast GO hits Process

Blast results GO statistics Protein viewer
Comment InterProScan results Repeats

Database browser KEGG Sequence browser
Database info KEGG maps Sequence viewer
Database statistics Mapping

Domain viewer Primer

Blast

This tab allows to blast sequences against available databases. The standard blast parameters can be

set through the 'Blast parameters'-option in the 'Config'-menu. If a blast server is used for blasting,

the 'Database'-combobox will contain a list of every database available to the user, these databases
do not necessarily exist on the blast server. When using the 'Local'-option only the databases

situated in the /blast_dbs folder in the T-ACE directory are listed in the 'Database'-combobox.

@ Mytilus_galloprovincialis - T-ACE E==EoR[FX™)

Eile Edit Modules Teols Config Tabs Help

Database info I Database statistics ] Database browser ] Sequence browser  Blast ] Process ]

' Search ¢ Results [~ show alignment
Database j|My‘ti|usigallupmvincial\s j Program: ,ﬁ‘ Min. eValue: 1e-003  Max. hits: 10
Input File: Browse | Blast | [ overlaps only Clear

AGTACAAGACTATATATIGARRACTATGAT I CACAGRATARTTCATGTAGGCTCARATACATGTCACCCRAATGT TARRAGCAGTITACTITATARGATGTITTATTICCATTACTITICITTIGRAT
ATATATATGACTGTACATTGT TCTGT CCAT TGT AT TRAAT TTAGTCAT TTAAT AGGAGAGT AATTTGTATARATGACTTGTCACTTGTTTTCCARTCCTTACATTGCTAGGATGCTGARATACGGR
GCEATARCATGEACCCAGCTTGEC T GEATCARA R AT AR CACT TAACAACCTTTTAT TCTTCTTTTTCTTAGCT TATTTTAT TGAGGATGTTCTTTCTTCCTTTCAGATTTATTATTTCARTCATGT
GTATAGCACTAGTITTITITTITICTGIATCCAGCTTGTGIGTTTCACCTTARAAATATARCT TARAACAGARCCARTARATARATATTITTTTTTGCAATTCARTAGTTCARATARARTTTICACTGAT
CRACTTTACATGATGARATAGCACTTTARGATCACTCITTTTACATITTGT CARGATARTTGTCCAGGGCGGEGGATGCCTTCTTICATICCTITACGTITTITCTITGTARCAGTGACRRCTICTCCTG
GTTTGGAAGTACT GTCARATGGEICTCCTGECATGACTGCCCART GATCARACACACACT GTGEEARAGCTIGACCACCAGTTGATGATCTCAAGTCACCAGTARAACCARATGATTCATTTACTG
CAAGATAAGACT T GACAAT AR ACTGT GETGTATTACCAATCTGTTGETTATCARATACCT GACCACGACGCTTGTTGAGACAACTGTARATACCACCAACTGCCTGITCTGGACACTGAATTTICTA
CCARGRRARACTGGTTCCATARTTCITGGT TTAGCTGTICAGCTGACATGCATACRATACTICTICTIGTIGI IGGGATGATTTGTCCACCACCTICTGIGGATGGCATCAGCGTGRAGTGTITACATCAT
GRATGTTATARCGAACACCTCTTACATTTTCTTCACACARTACACCCTCTTTGGTTGCCCACTREAATCCAGCARTAGCACTGTCTTTAATTTCATTCAGATACTGTACTCCCTTTGTTACATCCRE
TCARCAGATTAGGACCAGTTCCTICAGETCCARRRCACCAGATCTTCCTEECTTCTCCARCATCARAGTCARACTTGTCTGCCATGTACCTICCTCTCICTTTARTCTCTTGACGTGEAGCARTGET
CACCATTIGICAATGGCTITCAGCACAGCCTICTIGGTARAGGAGCTGCTCTCATGARCARCCTGTTGTIGTIIIGITIGETGATTTAGARAGACAAGT CAGACTTGACTCITCTGRARACTGTITIICTICIGT
ATGATACRACTGGGTCTGATTTCTIGAGGGGAATACAGGCATGATCTTCCTCCARATCCTTCARAGCARATTTCTARAATGCARCTCTCCTGCTCCAGCARTARTATGTTCACCAGTTTCTTCARATAL
TACACTGTACCATAGEATCAGAT I TAGC T ARACGTTTCARTCCTTCTACCAATTTTGGCARATCTGARGEEI TTTTGCATTCARCTGCTACTCTTACTACAGGACTGACACTGAATTTCATTGTTC
TAAAGTTGTGAAGCTTCTTTGTAGGT GEAGAGAGTTCCAGT TTTAAT CAAGTATTGAT CTACACCARACCAAT CCACATATATTACCACATGGTACATCTTCAATTGETTCTEGTGTARCGCCCCATC
ATAAGRATAGTTCTTTGARTATTTTTCTCGTATAGATCTTCTTICTIGTCCAGGAGTARAGTTGGGACCCATGATTCTGCATTTGATACCAGTTTTTACTGTACCAGCARACACACGACCGRAGGT
ARAGAATCTACCTTTGTCAGATETGGGTACCAT CTTGEAGATGTACATCATCAGCTCTCCTTGAGGATCGCATGTTTIGAT GECTETGGCACARGGATCGTCTTETGGACCTTCATACAACATTTC
ACATCTGTATTTTTGTGCGETTACAGGGEAT GETARATGAATGACTATCATCTGTARCAATGCAT CACCAGCTGGCARCCATTTCCTCATCACARTCTTAAGRAGACCCTTTICTTGETITATCTTT
TTCCTCIGCAGTCARTTITGACGCCCATTTTTIICTGCTAGAGCTATTGCTTICTITCTITITIGGCTICTIICATGC

If a mapping is performed from the 'Mapping'-tab while the results table of the 'Blast'-tab is raised,
the mapping will show the blast query and its hits.
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The 'Add to blast'-option in some right-click menus inserts the according sequence into the sequence

panel of the 'Blast'-tab.

€ Mytilus_galloprovincialis - T-ACE (E=5)EoR 55

File Edit Modules Tools Config Tabs Help|

Database info ] Database statistics | Database browser | Sequence browser  Blast 1 Process 1

" Search * Results I¥ show alignment
query hit perfection | length | eValue | score | qStart | gEnd | hStart | hEnd
Mytilus_galloprovincialis_Craft 10614 lll)%
Query Mytilus_galloprovincialis_Craft_10968 1156 | 1e-153 539 979 | 2134 | 1212
Query Mytilus_galloprovincialis_Craft_10968 730 | 2e-80 297 154 | 882 | 2039 1310
Query Mytilus_galloprovincialis_Craft 6375 99% 112 | 2e-55 214 | 1104 | 1215 19| 130

CGTAGATAARAGGECCATTACGCGT GGCGCCTTAGGGGCATGAGCCCTATATCCTARTATTAGACCACTTTACCACTAARAGCTACTTGCGCATIATACARGTTCATTAAATTARRAGTTTARC
RN AN R AR R E RN RN R R AR R R RN RN AR AN N R R A RN R AN RN RN R AR A AR R RN R RN R AR R RN AR R RN
CGTAGATRARGGCCATTACGCGT GGCGCCTTAGGGGCATGAGCCCTATATCCTARTATTAGACCACTTTACCACTAARAGCTACTTGCGCATIATACARGTTCATTARATTARAAGTTTARC

1 i

Blast results

This tab displays all blast hits in the database associated with the currently selected contig, sorted by
evalue. The right-click menu option 'Show all hits' will create a project tab, which lists all contigs with
this blast hit.

Comment
The 'Comment'-tab displays the comment text for the selected database entry. It is also possible to
write a text in the '‘Comment'-panel and save it to the database.

The 'Database browser' includes the option to list only such database entries, which have a comment

text.

Database browser

The 'Database Browser' contains a table which shows the different sequence entries of a database.
Each row of the table gives an overview of the information available for the according sequence, for
example the number of blast or domain hits.

The combobox at the left corner allows you to make a selection of the sequence entries in the table.
Such a selection will also add the description column to the table.

The 'Go'-button allows you to jump to a specific entry in the table. To do this you have to enter the
number of the sequence entry or its name, like it is written in the 'seq name'-column of the table.
The 'Min. size'-option will remove all table entries with a sequence length smaller than the given size.
At last there is a search option; it searches only through the description column of the table. To do

this, the description column must be shown.
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The right-click menu of the 'Database browser' contains a lot of options for working with the

sequence entries, for example 'Coverage', 'Edit sequence' and 'New sequence’.
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Database info

This tab shows some information about the database content. Additionally it is possible to export

most of this content into files. To do this, use the 'Export'-buttons on the left side of the tab.

¥ Mytilus_galloprovincialis - T-ACE
File Edit Modules Tools Config Tabs

Export Number of Protein Sequences: o

min. Size: 0 average Size: 0 max. Size: 0

Export Number of Read Sequences: 104123

min. Size: 51 average Size: 211 max. Size: 421

Assembled: 63151 Singletons: 40372

=
Export Feature: Entries: 4
j Blast 15400 Add Run | Save changes | Delete selected |

Database info 1 Database statistics 1 Database browser 1 Sequence browser 1 Blast 1 Process
;IDatabase: Mytilus ga"OprOVincia"S =l color | A/B_ | runid | description treatment | sequences
- B digestive gland 23649
W |[o-]2 oot 16820
| BIEIE gill 44160
Export Number of Nucleotide Sequences: 12s82g . B a4 mantel 19494
min. Size: 51 average Size: 272 max. Size: 2881
N50: 270 GC—-Content: 32,48 AT/cC-ratioc: 2,07

»
Coverage

B [ [ [ [ [ B [

The right half of the tab contains the list of the different sequencing runs included in the database.

Every cell in the table can be edited, the modifications will be saved by pressing the 'Save changes'-

button. The first 3 columns of the table are the most important ones, because they have a direct
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effect to other functions such as 'Database statistics' or 'Mapping'. With the first column, the runs

are selected, that shall be used by other functions. The second column sets the color in which the
reads of the accordant run are displayed. The third column shows, if a run is treated as group A or B,

this is important for comparing two groups of runs (Expression analysis).

With the 'Add Run'-button the read sequences of a new sequencing run can be added to the
database.

The 'Coverage'-button calculates how much of the sequence information in the database covered by
the selected runs.

The 'Export read distribution'-option in the right-click menu exports a table, which contains a list of
all contigs with its read distribution over all runs in the database.

Add run — —
. L ) ] # Add Run = [ = [

The 'Add run'-option writes the sequences from a fasta file as .

Fasta file: |me/mustermann Browse
reads into the database, if a file is given. Only the 'ID' has to be - 123
set, otherwise the run cannot be added. The other fields could be Description: . galloprovincialis
left empty; they can be edited at any time. Treatment: control

Sequencer: FLX

Type: Titanium

Runs: Ery

Date in:

Date out:

Data

Comment:

DK | Cancel

Coverage
The 'Coverage'-option calculates the number of

. @Transcriptome Coverage
bases, of the whole transcriptome, covered by

Selected Runs:
1; 2: 3; 4;
the reads of the selected runs and counts all ‘

. . ITranscriptome length: 3585716 bp
contigs, that are partially covered those reads. Covemed lemgth: 3621862 bp

The results are not correct to the last base, Coversd: 101.00 3

because of insertions and deletions in the

Contigs in transcriptome: 12828
reads. Contigs (partially) covered: 12828 (100.0 %)
Azssembled reads: 63151 (60.65 %); 13511232 bp
Singleton reads: 40972 (39.34 %); 8488514 bp
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'Export’-buttons

Export sequences
With the first three export buttons the contig,

: Bi=ole = Vil =
protein and read sequences can be exported to a Choose read List: e
fasta file. While exporting the contig sequences it is |a” ﬂ |a|| ﬂ
possible to select a subset of contigs, which have Order by: Order by:
blast annotations or annotations of a specific domain = Mame " Mame
database (pfam, smart, etc.). If such a subset is | & |ength * Length
chosen the description of the best annotation hit of l:_mm,t| Cancel | " Number of Reads
the selected category can be attached to the fasta R
header of each sequence. Export | Cancel |
While exporting read sequences it is possible to choose to export just the

singleton reads, the assembled reads, the reads of a specific run or all reads.

Export features € Bxport Hitlists (o] = ==
With the fourth export button a list of all different hits, || blast->nt
including their descriptions, will be exported to a tab- LS
- . [ blast ™ max. eValue: 10
delimited text file, for each selected feature. If the = . ETaE
. L . . [ go ¥ with contigs
option 'with contigs' is selected each hit entry also lists
[ interpro
it associated contigs.
[ kegg
File names: Mytilus_galloprovincialis_#.t

The '#-symbol will be replaced with the feature name.

Export Cancel

Database statistics
The 'Database statistics'-tab allows different kinds of overviews of the selected database through the

'Coverage' and 'Frequency' options. The 'Expression analysis'-option calculates the fraction of reads,

in the A and B groups, in each contig, depending on the run settings in the 'Database info'-tab.

The '<' (previous) and ">' (next) buttons enable switching between already created 'Database
statistics'-lists, with the 'Remove'-button the currently opened list can be deleted. The tab shows
normally a diagram, but it can be switched to a tab-delimited list of the results by selecting the 'List'-

radiobutton instead of the 'Diagram’'-radiobutton.

Coverage

Contig coverage

This shows the average coverage for each contig within the given parameters. The diagram shows a
dot for each contig; its position depends on the contig length (x-axis) and the contigs average

coverage (sum of all bases of all reads in the contig / number of bases in the contig; y-axis).
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Coverage num. of reads

This diagram also shows a dot for each contig, but here its position depends on the contig length (x-
axis) and the number of reads contained in the contig (y-axis).

@ Mytilus_galloprovincialis - T-ACE
File Edit Modules Tools Config Tabs

= J[[E ][R

Help

Databaseinfo Database statistics | Database browser

jz of Ej Remove

L
+ Diagram ( List
Coverage hd

174

Sequence browser | Blast | Process

Centig coverage -

Length:
il Max. |1000

Cow/Num:
Min. 1 Max. 1000

Run

68.92 —

3486 —

0.0

0 100 200 300 400 500 600

1
700 800 900 1000
v: Contig coverage w Contigs by length - Mytilus aalloprovincialis
Al

Coverage per base

This function calculates the coverage for each base in each contig of the database. For each different
coverage value, the number of bases which have the same coverage value is then calculated and

displayed in the graph. The number of bases (y-axis) is displayed in logarithmic values; the maximal
displayed value is 100.000. To see absolute values switch to the list.

Coverage per base (gaps)

This is the same as 'Coverage per base', with the difference, that also the coverage of the gaps in the
contigs is counted.

@ Mytilus_galloprovincialis - T-ACE [E=2ESR(5|
File Edit Modules Tools Config Tabs

Help
Database info

Database statistics | Database browser | Sequence browser | Blast | Process

ji of Bj Remove %
@ Diagram (" List
Coverage hd
1045
Coverage perbase

Run 1044

1073

1042

1041

1040

y: Number of bases (Logl0) x Coverage perbase  Total number of bases: 3585716 - Mytilus_gallt

i
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Expression analysis
'Expression analysis' tries to calculate the number of reads, in the A and B groups, in a contig. For this
the run table in the 'Database info'-tab is very important. Only reads from runs that are selected in

the run table are used for this calculation. Also it is important, that some of the selected runs are
marked as A and others as B.

color | A/B | runid | description treatment | sequences | assembled | s
! IE’ 1 digestive gland 23649 15301 g
W [s-]2 | foet 16820 12604 4
O ! gill 44160 24807 1

- -1l E T N T EUE N

The different options use the following equations for the calculation:

a: reads in group A; b: reads in group B

Linear Log2

x-axis: a; y-axis: b

x-axis: log2(a); y-axis: log2(b)

€3 Mytilus_galloprovincialis - T-ACE =R x|
File Edit Modules Tools Config Tabs Help
Database info  Database statistics ] Database browser | Sequence browser I Blast 1 Process
jﬁ of 5 j Remove Show UP | Show DOWN | Refresh @
& Diagram 1 List
IExpressiﬂn analysis -
70—
Linear <
600 —
Choose contig List:
all hd
Min. contig length: 100 450 —
Min. number of reads: |20
Run 1m0 -
150 —
il ¢t e
0 P 1 T T T \ T \ T \ 1
0 80 160 240 320 400 480 560 640 720 800
wv: B reads x AReads - Mytilus galloprovincialis
ol [
Fold change Fold change (Log2)
ifb>a: ifb>a:
y-axis: b/a y-axis: log2(b/a)
ifb<a: ifb<c:
y-axis: -a/b y-axis: log2(-a/b)

When multiple runs are selected for each group (A and B) the user can choose between a calculation

with the total, the mean or the median number of reads for each contig. He also can choose if
absolute or normalized read numbers should be used.

The p-value calculation is based on a Mann-Whitney U test, the p-value corrections is done by a
Benjamini-Hochberg Step-Up FDR-controlling Procedure.
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Under 'Fold change' the down- and/or up-regulated contigs can be send to project tabs. To do this,
just press the 'Show UP'- and/or 'Show DOWN'-button. These projects tabs can then be used for the
run-compare tool to investigate whether GO and KEGG terms or domains are enriched or depleted in

the up- or down-regulated group of contigs.

@ Mytilus_galloprovincialis - T-ACE =N R
File Edit Modules Tools Config Tabs Help ‘
Database info  Database statistics | Database browser | Sequence browser | Blast | Process
jd of 4j Remove Show UP | Show DOWN | Refresh | @
+ Diagram " List
Expression analysis hd
32 pees s “w e o e g ER & o000 ses e s s s e s ®
2B
Fold ch -
old change u
0
Choose contig List: 16 - N
all h 12 - e
- | 8 — L4
Min. contig length: 100 . . ° . .
Min. number of reads: 20 - - o b0 —bo0% - o o € = o o B . °
Run 4 . o - s
r:) — . +* * .
Min. fold change: 4| 12 -
© median © mean & total | 16— .
20
& normalized ' absolute 2 -
28 -
e e e 00 000 . * e 0 " e e O E P N e P Ser NN B @
v: Fold induction
| [

The list view shows a table of all contigs which match the parameter settings. The list can be
exported through a right-click menu. The menu also allows hiding or unhiding most of the available
columns of the list.

When changing parameters it is not necessary to run the calculation again, it suffices to press the
'Refresh’-button. Only after a change in the given dataset (‘min. contig length’ and ‘min. number of

reads’) or the percentage of the ‘distinct’-parameter, the calculation has to run again.

@M},ftilus_galloprovincialis-T-ACE El@
File Edit Modules Teols Config Tabs Help |
Database info ~ Database statistics | Database browser | Sequence browser | Blast | Process
jll of 5 j Remove Show UP | Show DOWN | Refresh | @

" Diagram * List
Expression analysis <] Num | Name | A 12604) | B (15301) | Fold change (mean) | Fold change (normalized, total) | =
1364 | Mytilus_galloprovincialis_Craft_1364 | 0 45 Inf Inf
Fold change - 1433 | Mytilus_galloprovincialis_Craft_1433 | 0 24 Inf Inf
1743 | Mytilus_galloprovincialis_Craft_1743 | 91 0 -Inf -Inf
2 3766 | Mytilus_galloprovincialis_Craft_3766 | 0 54 Inf Inf
Hizoss Eaniiy Uk 4598 | Mytilus_galloprovincialis_Craft_ 4508 | 0 50 Inf Inf
3" d 5719 | Mytilus_galloprovincialis_Craft_5719 | 62 12 -5,166 -6,272
Min. contig length: 100 5861 | Mytilus_galloprovincialis_Craft_5961 | 24 1] -Inf -Inf
- G080 | Mytilus_galloprovincialis_Craft_6080 | 28 0 -Inf -Inf
Min. ber of reads: 20
- UMBEr of reads 6163 | Mytilus_galloprovincialis_Craft 6163 | 20 0 Inf Inf
Run 6879 | Mytilus_galloprovincialis_Craft 6879 | 0 66 Inf Inf
. ) 6998 | Mytilus_galloprovincialis_Craft 6998 | 47 0 -Inf -Inf
e o shanas 7092 | Mytilus_galloprovincialis_Craft_7092 | 60 0 -Inf -Inf
" median © mean & total || 7116 | Mytilus_galloprovincialis_Craft 7116 | 37 0 -Inf -Inf
. 7240 | Mytilus_galloprovincialis_Craft_7240 | 37 7 -5,285 -6,416
I e -~ _-ratt i 4
Socrnsizedil ot ots 7561 | Mytilus_galloprovincialis_Craft_7561 | 38 0 -Inf -Inf
= m 7597 | Mytilus_galloprovincialis_Craft_7597 | 122 0 -Inf -Inf
- 8022 | Mytilus_galloprovincialis_Craft_8022 | 20 1] -Inf -Inf
QIstnct Lo ' 8035 | Mytilus_galloprovincialis_Craft_8035 | 98 0 -Inf -Inf
8107 | Mytilus_galloprovincialis_Craft_8107 | 96 0 -Inf -Inf
8314 | Mytilus_galloprovincialis_Craft_8314 | 0 a7 Inf Inf
8341 | Mytilus_galloprovincialis_Craft_8341 | 0 28 Inf Inf i‘
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Frequency
Contigs by length

It shows the number of contigs within a certain length range, the range is defined by the 'Step width'-
parameter. The diagram shows bars for each contig length range. The height of a bar depends on the
number of contigs, which have a length in the range that is associated with the bar. The number of
contigs (y-axis) is displayed in logarithmic values. To see absolute values switch to the list.

Reads by length

This is the same as 'Contigs by length', but instead of the contig lengths it displays the read length
distribution.

9 Mytilus_galloprovincialis - T-ACE

(=@ =S
File Edit Modules Tools Config Tabs Help
Database info ~ Database statistics l Database browser | Sequence browser ] Blast ] Process ]
j? of ?j Removel g
& Diagram " List
IFrequency h
1074
IContigs by length j
Start: |0 End: 100000 1g43
Step width: [100]
Run
1072
10
0 T T T T T 1 11
100 400 700 1000 1300 1600 1900 2200 2500 2800
y: Mumber of Contigs x Contig length - Mytilus_galloprovincialis
« i
Contigs by reads

This function counts the number of contigs, which consist of the same number of reads. The diagram
shows bars for each read number range, the range is defined by the 'Step width'-parameter. The

number of contigs (y-axis) is displayed in logarithmic values. To see absolute values switch to the list.

Domains
The 'Domains'-tab visualizes the domain hits of the selected sequence. The green lines display open
reading frames (ORFs), the number in front of the lines stands for the frame. The red blocks display

the position of domains in the ORFs. By selecting a row of the table the associated domain will be
marked in yellow.
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Blast results | InterProScan results Domains | Sequence viewer | Protein viewer | Read distribution | Mapping | KEGG | KEGG Maps | GO statistics | Comment
Sabella 20100607 4331 %
festure | id | description |l
genedd | 3] GIDSAB.3042040
gene3d
genedd | 3] G3D5A3.3042040 6
gene3d | 3] G3DSABZ9064010 | (Actin) Chain A domain &
panther 3] PTHR11937 ACTIN panther
pfam 5] Proco22 Actin 6
smart [ smoo268 Actin (ACTIN) pfam
superfamily | (3] 55753067 Actin-like ATPase domain 6
superfamily | (3] S5F53067 Actin-like ATPase domain p—
6
superfamily
6
Connected to Sabells_spallanzanil_20100607. Mode: nucleotide

This tab displays all GO hits in the database associated with the currently selected contig, unlike the

'InterProScan results'-tab, it also shows the category and description of the GO hits.

Blast results IInterProScan results 1 Domains ] Sequence viewer ] Protein viewer ] Read distribution | Mapping ] KEGG ] KEGG Maps | GO statistics | Comment GO hits l

Mytilus_galloprovincialis_Craft_5899 @
J | prot name| id | category ‘ name | description
MN/A ﬂ (0:0005506 | molecular_function | iron ion binding Interacting selectively and non-covalently with iron (Fe) ions.
MN/A @ GO:0009055 | molecular_function | electron carrier activity | Any molecular entity that serves as an electron acceptor and electron donor in an electron tran
MN/A ﬂ G0:0009060 | biological_process | aerobic respiration The enzymatic release of energy from organic compounds (especially carbohydrates and fats) -
M/A 5] GO:0016021 | cellular_component | integral to membrane | Penetrating at least one phospholipid bilayer of a membrane. May also refer to the state of beit
MN/A [l G0:0020037 | molecular_function | heme binding Interacting selectively and non-covalently with heme, any compound of iron complexed inap
T‘ | o]
Connected to Mytilus_galloprovincialis. Mode: nucleotide
GO statistics

The 'GO statistics'-tab visualizes the numbers of GO ontology entries in the database for all levels of
the GO-tree.

On the left side of the tab is the GO-tree. By clicking on a '+'-button in the tree the associated node
will be unfolded. By clicking directly on a node all its children will be displayed as green bars in the
'GO statistics'-canvas. The number above each bar is the number of contigs with GO hits, which are
associated with the GO-id represented by the bar, either as direct hit or as a hit to any of the children
of this GO-id. The numbers below the bars refer the numbers of the children of the displayed node in
the GO-tree.

With the 'Compare'-button the entries of a raised project tab will be added to the GO-tree diagram
as red bars.

By right-clicking on a bar the option 'Show all hits' appears, which will open a project tab containing
all contigs with a GO-hit belonging to the selected bar.
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Compare Compare to 'new_project’ = Diagram [ List Clear |H|

biological_process e
1: biological adhesion
2: biological regulation

arbohydrate utilization 3683

4: carbon utilization

S: cell killing

6: cell proliferation

7: cell wall organization or biogenesis

8

9

1

: cellular component biogenesis

: cellular component organization
cellular process

DMA conformation change
absorption of light

actin filament-based process

cell activation

cell adhesion molecule productior|
cell adhesion

cell aging

cell communication

cell competition in a multicellular
10: cell cycle process

11: cell cycle

12 cell death

1133

eeHanEwn 2

58 68 1 15 8 o8 5

11 12 13 14 15

- ~

By switching the radiobutton from 'Diagram' to 'List' a table is displayed, which contains all children
of the selected node. The table shows the name of each child and the number of contigs, which are
associated with it. If 'Compare' was executed with a project tab, it also shows the number of entries
from the project tab associated with each child and the corresponding p-values. By right-clicking on

the table it is possible to copy the whole table into the clipboard or just the content of the selected

cell.

Compare Compare to 'new_project’ C Diagram * List Clear |E|
biological_process —=| GOterm total_hits | pr.. | negative_.. | positive... | 2-tail| -
L: biclogical adhesion biclogical adhesion 247 2 016447 0.94384 | 0.33]

2: biclogical regulation biclogical regulation 1332 32 | 095547 0.06683 | 0.107
3: carbohydrate utilization carbohydrate utilization 0 0 N/ /A /A
di.caban dtiistion —| carbon utilization |0 o | NA NiA NIA
6 il prch?eratlun cell killing ] | 11 0 0.81562 1.000 1
7: cell wall organization or biogenesis el . 2 8 BiSLLSE, Lif9A5S L
8 cellular component biogenesis cell wall organization or biogenesis | 7 0 0.87838 0.99999 1
9: cellular compenent organization cellular component blugenes!s 18 0 0.718635 0.99999 1
10: cellular process cellular component organization 359 1 0.00825 0.99883 0.01F
1: DNA conformation change cellular process 3683 50 0.00484 0.996985 0.00¢
2: absorption of light death 58 0 0.34070 1.0 0.62¢
3: actin f?lament-b?ased process developmental process | B8 e 0.64440 0.71717 ik
4: cell activation establishment of localization | 1133 16 0.15866 0.89451 0.295—
S: cell adhesion molecule production growth 8 0 0.86226 0.99588 1
&: cell adhesion immune system process 93 5 0.98075 0.03415 | 0.03¢
7: cell aging localization 4 0 0,92859 099985 |1
8: cell communication _ _ locomotion 7 0 0.87838 009999 | 1
9: cell competition in a multicellular organism metabolic process 4279 49 §.2618-6 0.99959 1.631
105 cell cycle process multi-organism process 16 0 0.74341 0.99999 1
E: g:” :y;gf multicellular organismal process | 82 0 0.21786 1.0 0.40€
A i e nitrogen utilization |0 0 /A WA .
o A1 | -

InterProScan results
This tab displays all GO, InterPro and domain hits in the database associated with the currently

selected contig, sorted by evalue, if possible. The right-click menu option 'Show all hits' will create a
project tab, which lists all contigs with this GO, InterPro or domain hit.

Blast results  InterProScan results 1 Domains 1 Sequence viewer | Protein viewer | Read distribution | Mapping I KEGG ] KEGG Maps | GO statistics ] Comment 1 GO hits I

Mytilus_galloprovincialis_Craft_5899 =t
= prot name feature id description start end length eValue
N/A go 5l 60:0005506 iron ion binding N/A N/A N/A N/A
N/A go = 50:0009055 electron carrier activity N/A N/A N/A N/A
N/A go 3l G0:0009060 aerchic respiration MN/A MN/A MN/A MN/A
N/A go = Ge:0016021 integral to membrane N/A N/A N/A N/A
M/A go 3] 60:0020037 heme binding N/A N/A N/A N/A
N/A interpro @ IPRO00BE3 Cytochrome c oxidase, subunit[ N/A N/A N/A N/A
Connected to Mytilus_galloprovincialis. Mode: nuclectide
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KEGG
The 'KEGG'-tab displays the KEGG orthology (ko) hits associated with the selected sequence.

KEGG Maps
This tab contains two tables. The left table shows a list of all KEGG pathways in the parent database.

For each pathway is shown how many contigs are associated with this pathway and how much of the
pathway is covered by those contigs.

By selecting one pathway the associated contigs, together with their KEGG orthology (ko) hits, will be
listed in the right table of the tab.

Blast results | InterProScan results | Domains | Sequence viewer | Protein viewer | Read distribution | Mapping | KEGG ~KEGG Maps | GO statistics | Comment | GO hits

L

bl |§ 5} ko ko % | contigs | description | contig ko name description
ﬂ map00351 | 0/8 00 [i] 1,1,1-Trichlore-2,2-bis(4-chlorophenyl)ethane (DDT) ¢ Mytilus_galloprovincialis_Craft 11443 ﬂ K05658 = ABCEl | ATP-binding cassette, subfami
=l mapoo63l | 1/5 200 |4 1,2-Dichloroethane degradation Mytilus_galloprovincialis_Craft_11443 | [5] K05664 ABCE1l | ATP-binding cassette, subfami
=l map00627 | 0/15 0.0 0 1,4-Dichlorobenzene degradation Mytilus_galloprovincialis_Craft_11443 | [3] K05659 | ABCB4 | ATP-binding cassette, subfami
= map00624 | 4415 2666 5 1- and 2-Methylnaphthalene degradation Mytilus_galloprovincialis_Craft 11443 | [=] K05660 ABCB5 | ATP-binding cassette, subfami
= map00622 | 1/14 714 2 2,4-Dichlorobenzoate degradation Mytilus_galloprovincialis_Craft 7881 | [2] K05665 | ABCC1 | ATP-binding cassette, subfami
5 map00641 | 3/6 500 |7 3-Chloroacrylic acid degradation = Mytilus_galloprovincialis_Craft 7881 | [5] K05672 ABCC12 | ATP-binding cassette, subfami

. « | #1| Mytilus galloprovincialis Craft 781 | [ K3666 | ABCC2 | ATP-binding cassette, subfami

< | v [iH]

Connected to Mytilus_galloprovincialis. Mede: nuclectide

Mapping
This tab allows displaying the mapping of the reads of a contig or the mapping of the blast results of

a query sequence. If the 'Blast'-tab is raised the first query sequence and its blast results will be
mapped, otherwise the selected contig and its reads will be mapped.

The left half of the 'Mapping'-tab contains a table which lists all reads/blast-results associated with
the mapped contig/blast-query. When selecting a row of the list the accordant reads/blast-results
sequence will be shown in the right half of the tab, if the 'sequence'-radiobutton is selected. The

selection also highlights the reads/blast-results in the mapping window.

Blast results I InterProSean results 1 Domains 1 Sequence viewer | Protein viewer ] Read distribution Mapping ] KEGG I KEGG Maps | GO statistics | Comment ] GO hits ]

Run | Mytilus_galloprovincialis_Craft_4506 * sequence ' distribution M Map@
Run length | strand | startC | endC | startR || *|>FITKDLO01CPOFU length=177
FITKDLO01CPOPU
3 FJTKDLOO1BR1CI U 1 249 |1
1 FITKDLOOLAEPWS C 3 182 |1
3 FITKDLOO1 C58EB C 72 346 1
3 FITKDLOOLBHWAM C 97 369 |1
3 FITKDLOO1AMSED i 185 [369 |1
1 FITKDLOO1BWSSI C 326|589 |1
1 FITKDLOOLDPFVR u 403 659 |1
4 [ARd
Connected to Mytilus_galloprovincialis. Mode: nucleotide

When the 'distribution’-radiobutton is selected a table appears in the right half of the tab. This table
shows the read distribution of the contig. Through the right-click menu the reads of a single run can

be exported.
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Run | Mytilus_galloprovincialis_Craft_4506

" sequence * distribution

Run | Read
FJTKDLOO1CPOPU
FITKDLOOLBRICI
FITKDLOOLAEPWS
FITKDLOO1CS8EB
FITKDLOO1BHWAM
FITKDLOOLAMSED
FITKDLOO1BWSST
FJTKDLOOLDPFVR

strand | startC | endC

cOonnnne

startR | endR

o e e e

248
179
274
272
184
273
256

polyA | singleton

—n h =h —h =h —h —h

f
f
f
f
f
f
f

W Map %
treatment

oW W e

Reads | RunID % % (normalized) description

12 1 34,285 39,312 digestive gland
3 2 8,571 11,931 foot

17 3 48,571 34,351 gill

3 4 8571 14,405 mantel

=

Connected to Mytilus_galloprovincialis.

Mode: nucleotide

The mapping window only opens if the 'Map'-option of the 'Mapping'-tab is checked. It displays the

reference sequence (contig/blast-query) as a yellow bar. The hit sequences (reads/blast-results) are

displayed in green or in various colors, depending on the color setting for the runs in the 'Database

info'-tab. Regions of the hit sequences, which do not match to the reference, are shown in gray.

At the bottom of the mapping window the reference sequence is shown. By clicking on a hit bar the

accordant sequence will appear under the reference sequence.

r _v
@ Mytilus_galloprovincialis_Craft_4506

w

Position: 738 (& 0; T:15; C0; G:0; = 0)

[ ] [ ] [ T 1 [ T T 1 [ ]
TTT*ACGAGAGAAAA*TGTGITT* CAGAG*" AGGCT* AACTTTTTT™ GTTTT™ G.l

[ ]
AMGGGATGC" AGA

T ACGGGAGAAAA GTG

Selected sequence:

=

+l
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Primer3

The 'Primer'-tab lists all primer pairs, of the selected contig, which were created by running the

'Primer3'-tool.

Mytilus_galloprovincialis_Craft_ 4506

[~ List Eﬂ

J | Penalty | Forward Primer Reverse Primer Prod. size ‘ F Pos ‘ R Pos | Opt. Ta Prod. Tm | FTm ‘ RTm |
46288 AAGATTTGAATTGAATGCCGA GAGGGLCATTTAAGAATTCATCT 282 322 603 51.1389 68.8249 59,538 59.833
48346 AACATTTGACCATATCTTGGCAT TCGGCATTCAATTCAAATCTT 187 156 342 49,0935 659029 59627 | 59.538
50071 AGATTTGAATTGAATGCCGA GAGGGCCATTTAAGAATTCATCT 281 323 603 50.7476 68.8566 58160 | 50.833
50215 CATTTGACCATATCTTGGCAT TCGGCATTCAATTCAAATCTT 185 158 342 48.5095 659678 57440 | 59.538
50891 ARAGATTTGAATTGAATGCCG GAGGGCCATTTAAGAATTCATCT 283 32 603 509757 68.7934 59068 | 50.833

i 4

When selecting a row of the 'Primer'-table, the accordant primer pair is highlighted in the 'Sequence

Browser'.

e

Contig: Mytilus galloprovincialis_Craft 4506
Product Tm: 6B8.8249
Product Length: 282

r
& Primer list

>Mytilus galloprovincialis Craft 4506 length=1429 numreads=35
ATLLLTGTTARTTGARL LA TR TT T TGAACALTGEALATATGTRATAGCTATTAATITIGCARCTIGITGCAG
ATTGITTICAGACAAARAL AR TAGGTCTGRAATTGRATTACACTIARCRAARACATITGACCATATCTTIGGCAR

AAGTTGCARARATTACAATATTGTCTTARAATTAATAGCACTATGTTTGT TTTTAATATARRTATATATAT om T, g ey peasem)y 9,208
CTATTTTTAGACTAACACTTTTAGTTCATGTTTTTTATTTTATTAGGCA T
GTCAGATTTTCATTTCAATTITTTTTAACTGTTTATTTGTATTACTTGCGITTTGTCATATTGTAATAATG Fervard Primes
Penalty: 1.461726

cTrTcTTTTTTTGCCATGGATAGTATTTATACATCTARAGATCCAT N -
TTCAAGTATGCTACATCCTACAACTAAGGCTGETGATARATTTTAAGARGAATTTTACGAGAGARAATGTG
TTTGAAAATGECAGATTAACTTATAAAATAAGATTGACAGT TTACAGT TGARATTGAGCATTATTAARATA

Sequence: ARGATTITGRATTGAATGCCGA
Length: 21
Position: 322

Tm: 58.538
TGARL TR R TTTATACATTTAT GTAT I GTATACCTCCTITITITCTCARATATGTITTGRARACARCCRAG Gré content: 33.333
AL A CAGR A A TGAATTATATTCAGCTITACTTGATAACGTTITACATACATTCAGTATACTITIGCTTIT Self align: 6.00

Self align end: 3.00

GTARL CATAGTTTCCATTAR A TCTCAGCTITACALGTATTITAGCCACTACCTATTTCARATTALGTGATT Fnd stability: 11.4000

CITIGATGIGAGATATGTATARATATTITCACATGTIGARARAGATATCAATTARARCGTATAGRCARATA
GTACRRAARATAAAGAAATGCTATATAACACARATTTCTGCTTTITTICTATTITTCTATTATGTATCATTTGA
TCTICTCTAGTCRATGTTARTARATGTCACRATATTAGT

Reverse Primer
Penalty: 3.167061

Sequence: GAGGGCCATTTAAGRATTCATCT
Length: 23

Position: €03

Tm: 58.833

GC content: 39.130

Self align: 6.00

| Self align end:
End stability:

If the 'List'-field of the 'Primer'-tab is checked the information

5 5000
about the selected primer pair will also be shown in a separate || ... soourey: 4,626
Pair align: 6.00

H Pair align end: 3.00
Wlndow' S5alt conc. (mM): ?
Cligo conc. (nM): ?
Process

The 'Process'-tab gives an overview of processes executed in the current session. It mainly informs

about the state of database updates, searches and blast/InterPro runs.

B
\

| ProcessiD .|“Status | Process | Database

[+] finished | Running Coverage, type: coverage; minCoverage: 0; maxCoverage: 10000; minLength: 50; maxLength: 100000 Mytilus_edulis_20100630
B | finished | Running Coverage, type: coverage; minCoverage: 0; maxCoverage: 1000; minLength: 50; maxlength: 4000 | Mytilus_edulis_20100630
2 finished | Running Coverage, type: baseGaps Mytilus_edulis_20100630
[B=] | finished | Running StressVsControl, type: fold_change; minReads: 20; minLength: 1000 | Mytilus_edulis_20100630
4 finished | updating database information Mytilus_edulis_20100630
S | running | updating kegg information | Mytilus_edulis 20100630
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Protein viewer

This tab shows different protein sequences of the selected contig. A green link button in the table

means, that the associated protein has domain hits. Red ones have no domain hits.

The text panel contains a right-click menu, which allows highlighting different types of amino acids.

Mytilus_galloprovincialis_Crafi_10961

L]

Hit | frame | orf | length *|>Mytilus galloprovincialis Craft 10961 2 ORF1 frame=2 orf=1 length=160 start=1421 end=1900

YVEISGSLFLRFMAEGRGLRLYILIAGVLLFVMLVVSYLCIKTIVPLRRVE

H : 1 | 105 ‘

. 3 2 130 2 : alanine

. E 3 137 R : arginine

. 3 4 |53 N : asparagine

B s 1 (52 D : aspartic acid

. 5 2 |53 C : cysteine

m & 1 54 *|2 : glutamine
Repeats

LNYFYIMRVITIICVSLMSVFSIVLIAEQP ISLGLVLLRGSIIACVEIALEVRSLLGFLLELTYVRGVIVLFLYVLS IYPNEVYRFNLEFVIIVRRCCAMMGLVGLMNYE

The 'Repeats'-tab lists all repeats, of the selected contig, which were found by running the 'Search

repeats'-tool.

Mytilus_galloprovincialis Craft 4506

s

= unit length | unit start | end | length = | score | perfection | mismatches | insertions | deletions | nurm. of Ns
o 5 AAATG | 435 | 444 |10 5 100.000 0 a 0 0

4 AAAG | 533 542 10 & 100.000 0 0 0 0

5 AATAC | 880 | 889 | 10 5 100.000 0 0 0 0

5 AATTC 134 144 11 6 100.000 0 0 0 0

5 AATTC | 327 | 337 |11 6 100.000 0 a 0 a

5 AARAT 375 | 386 12 7 100.000 0 0 0 0

100.000
- AT 18 2 |4 2 100.000 0 0 0 0

4 P

]

When selecting a row of the 'Repeats'-table, the accordant repeat is highlighted in the 'Sequence

Browser'.

*Mytilus galloprowvincialis Craft 4506 length=1429 numreads=35

AT AL TGTTAAT TGRA A A TATTTTGARCA AT GEAATATGTARTAGCTATTAATTITGCARCTTGTTGCAGATTT
CTATAL A TGAGGATTTTARACCAR AL A TATCATTGTITICAGRACARL AL AL TAGETCTGAATTGARATTACACT
TAACAALACATTTGACCATATCTTGGCATATARGTATALATATTARRACAATTAACTGTTGT GAALGTTGCARLTD
AT TACAATATTGTCTTAR A AT TAATAGCACTATGTITGTITITAATATARATATATATATATACATATACATATT
CAIGIGITTAGGGAGAT GATARAAGATTIGAATIGARTGCCGACTATTITTAGACTAACACTITIAGTIICATGIT
TTTTATTTTATTAGGCARATGGT ITTGT TGAACATATCGTACGTITTTGTATITGTCAGATITTICATTTCAATTTT
TITTAACTGITIAT I TG AT TACTIGCGTI T TTGT CATATIGTRATAATGTGATACTTARRACATGCTACACATAT
AT GGTACTICIITCTITIIT I GCCAT GeATAGTATTTATACATCTARAGATGCATAGATGRATTCTTARATGEE
CCICTARATTGTGTAATCTITI T GARRAGEGALACAGTITITIITCARAGTATGCTACATCCTACRACTRARGECTGE
TeAT A TTTT AR GAAGR AT TTTACGAGAGRA A A TGTGTITCAGAGRAGGCTAACTITTITARGGGATGCAGAGTT
TIGAALATGGCAGATTARCTTATARA AT AR GATTGACAGTTTACAGTTGRARATTGAGCATTATTARAATARTTIC

If the 'List'-field of the 'Repeats'-tab is checked the i

o

information about the selected repeat will also be

shown in a separate window.

Contig: Mytilus galloprovincialis Craft_ 4506
Unit length: 2

Unit: AT
Start: 275
End: 287
Length: 13
Score: 11

Perfection (%): 100.000
Mismatches: 0
Insertions: 0
Deletions: 0

Hum. of N's: 0
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Sequence browser
Most of the 'Database Browser'-options are also available in this tab. It shows the sequence of the

selected contig. Additionally, according Blast, InterProScan, primer and repeats hits will be

highlighted in the sequence when selected.

|all - << ‘ < ‘2351 to 2400 of 73836 > | >> iiEntry: l2000  Go | Search |§J

M| nr | seqname |>Mytilus edulis 20100630_16922 length=2035 numreads=46 2
2350 | Mytilus_edulis_20 AAGTACTGAAACAATATTTTATAATTAATATTGATACAATACATAACACAAACAT ATCGAGAT CTATACT ATTTTTATGAACACGAACAT ACT GCTACCATGCGGTATCTTTATCTTGAGG
2351 | Mytilus_edulis_20 TACAACCATCAGAATTTTCTGTATTAGAACAGTCACTTTGTAATT TAATCTTTCAAATGATTTAGGTTTGGATTTCCAACCAACACCAATTATATAGAATGGAATGCCTAGAGCCATTATC
2352 | Mytilus_edulis_20 AAAAGTGTTGTTAGACTTTCATTTGGTCTCTGCACAATTGT CATAGCAAGAAGT ACART ACTT ATCAAGAAGAGGAAT ATCGGGAGCAGT ATTGGCAACTTTATTGGTCGTT TTAAATCTG
2353 Mytilus_edulis 20 |GTTCTTTGTATCGTAGGT AGACCT GACCAGCARAGACACATGT AAGAACT GTGCAAAAGCT GAATCCCAT CATTTCGATARGAT AGAATATATTCTCAAATCCCTGCATGATTATTGTCAG
2354 | Mytilus_edulis_20 [CACCARAATT ATT AACAGAGAAGGAGCT GGT GT T AGGAAACGACAGT T TATCATTGAAAT AT GCTTGGCAAAT GATTGT TTCTGGCACCAACGAARAACAACCT TGACAT TGATARACTT
2355 | Mytilus_edulis 20 [T GCCATT CATTGAACCCATAACAGATAT AGCGAT CAAAAT CGGT AT CAACCAAGT GATCTTT CCCACAGT ATGCTCT GTGAACGT CACTGCAACAGCCGATGATTTAATAACCTCAATAG
2355 | Mytllus._edulis 20 (OTCACAACACAGAGAAAT ARGCT ATGTTTGCAACAATGT AACTGT T GT CACT ATT GTCAT TGAAAT GAT T ATTGCACGT GGAAGATTCTTGT GAGGTTCTARAAGT TCATCTGTGAGAA
e My¢wu5-edu“s—20=ATTAAGATAACTCCATCCTCCGAATGCCCAGAATCCTGAGTAGAATGAGATTGCGATAGCACCAGCACTATAATCACTCCCTTCGAAGGAATTATAGAAATTCTCTACGTTACCCTTGCCT

- = | ATATAGACAAAGCCGATGATAATAATCATAAAT AAAGCTACAAGT TTACTGGCAGT GATGACT ATCTGAACTTTTGTTGCCCACTTTACATTGACACAATTAACAATGAT GAGT AAACATA
2358 | Mytilus_edulis 20 |y T pnCGCTGETAACAGTCGTATGCT GGTAGACGGTGGTTCACAGT CTGGGT AAAGGGGT CTCAAAT AT ATGTTGCAAAAAT AAGGCAAGAGGCAGCAACACAT ACTGGACAAAT AAC
2350 | Mytilus_edulis_20 | acappATTAATCCACATGGCAATGAATCCCGGARAGTCACCGAT GCTCTCCGAAT GT ATGT AT ACT CTCCGCCAGATTCT GGAAT ACATGCT CCAAGT TCGGCAAAACACAAT GCACAC
2360 | Mytilus_edulis_20 |\AGAGTAGAGAATGAACCACAAACT GTCCACATCACT ATGGACATACCTACAGATTTAACATTAAGT AAAATTCCAACAGGAGAAACAAAAAT ACCAGATCCTATAAT AATTCCTACAATTA
2361 Mytilus edulis 20 TACACACTGCTTGGAATAATCCARTTTGTGGTTTTAATCTAATAGT TGT TACTACAAGCTCATCTTGTTTAGGCAATAATTTGCCATTTTTGTCCGACACGTCGCTTGTTCTGTCTTTCAA
2362 | Mytilus_edulis_20 |GTCTTTCATTGCAAACCCATTGCCAGCACCATTTGATATTCCATTTGAAAT AGAACT CCCATTTGAAACGGGT GATGTCTTTTCTGGTGTTTCTCTATATTTCATACCGTTTTGITCCTTA
2363 | Mytilus_edulis 20 |ATTTCTTCCATTTTATTTTCCTGTACTACATTTAGTTGACCTGANTACGGT TCATGTTGCT ATGGTATACTTATATT GCATCAGCCT GCATTGCTTTCGGTATTGAATCCTGGTATTGAAT
M | 2364 | Mytilus_edulis_20 |ACACGTGGGT AAGGAAAACAATAGT ACTACTATCCAAATACGTCAGT ACAATGT CAAT GTGATCACT CATATT GATCGT GATCT CGGAAGT AACT ATCACTGACCTGTAAAAGCT AACTAG |
23RS | Mutilus adulis 20 |CTAATTTATATGCGACTTATCCGCTTAAGTTCACGTCGATCTTTTCGT AGGGACT CTGAGTTTAAATATAAAT GATCTTTTTTCATGGATCATGATTAA

| - 7

REERK R R R

g

It is also possible to make a text search in the panel area of the tab. The search window is available
through a right-click menu.

@ Search =] & |[3]

Search string: ATd

oo
Search | Cancel

Sequence viewer
This tab just shows the nucleotide sequence of the selected database entry. Like the Sequence
Browser it highlights Blast, InterProScan, primer and repeats hits in the sequence when selected. The

search option is also available.

Windows
There are some functions of T-ACE, which are only available through right-click menus. These options

normally open additional widows.
Coverage

Edit sequence
New sequence
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Coverage
It just displays the coverage for each base of the selected contig.

€Y Coverage: Sabella_20100607 2170 F=H|ECoR|E=3

il

Close

Edit sequence

'Edit sequence' displays the sequence of the selected contig in detail. It consists of three parts:

'Contig sequence’, 'Open reading frames' and 'Selected sequence'

It also contains its own right-click menu.

X

¥ Edit: Sabella_20100607_4575

Contig sequence:

AAGAAAGATGCAAGTTTGGAIGCCATGGGAACCGCTCGTAGAGGAAGCACCAAAAAAT CAGTGGAAC
- A A K M - M - - - - § - K

Position: 349 (A:7: T:0: C:0; G0; = 0)

R K v Q v p W E L E E A P K ! Q
o = ol
Open reading frames:
| | |
| | N |— N NI _ NN
. | | | |
O e e [ — | L
| L1l | || — I N |
[ | [ N I
Lo — | (N I

Selected sequence:

»Protein Frame 2 CORF_1
IGGFNFQLNDLFWRMSGALKRITGLT GVEVEENPLEY LKLY Y DRI LRVIAKMPEDAA YREHTHNIVOERLAVVH STEDVIEIEEKINQGOVEELTHQAEK

ELLLARFMOVWEPWEPLVEEAPENOWEWETL

Close [~ multiple Windows
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Contig sequence
This part displays the contig sequence. Left-clicking on a base will mark it in red; also a red line

appears at the associated position in the 'Open reading frames'-canvas. Right-clicking on a base will

open a menu for modifying it.

The blue bars above the bases represent their coverage to a maximum of 30. Then there are green,
orange or red squares directly above the bases, these show conformity of the 'read'-bases, which lie
at this position. If more than 90% of the 'read'-bases are equal to the 'contig'-base the square is
green, it is orange by 60% to 90% and below 60% it is red.

Directly below the bases the amino acids of a selected ORF can be displayed. At last there are six
lines, which represent the six frames of the nucleotide sequence. On the lines can appear blue or red

regions, these are markers for start (blue) and stop (red) codons in the accordant frame.

Contig sequence: Position: 12 (A 0; Ti0; & 0; G 8 % 0)

GGTTTTTC"‘AAA* CT*CTTTATTCCTC*TTTGTAATTAGCCGGATAAGTT*AAG*A* TTACACGACTCCATGGTGGACAGTAT

Open reading frames

The yellow bar in the canvas represents the contig sequence. There is a right-click menu associated
with this bar. Then there are six levels, which represent the different frames of the contig. On each
level the ORFs are shown in green, start codons in blue and stop codons in red.

Clicking somewhere in the canvas will move the red line to that position; it will also mark the

associated base in the 'Contig sequence'. Clicking on an ORF will mark it in a dark green, the

sequence of the ORF will appear below the 'Contig sequence' and in the 'Selected sequence'-panel.

[ |
[ E I R 1 I A | I I | I I [ 6 o
0 g e {1 T O T A O A (| DA I (1 WA
I 1 A I KT 1 T [ TR |
(11 DTSSRl (0071110 00 S ol LI 11 [ Il 11 O .
ORDRE 0T U WA WL S0 | S NN 1 (WD I1 YOS (CAMD (S M
||_ (R A | .
Selected sequence

Displays the selected nucleotide or protein sequence.
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Right-click menu
The two right-click menus of 'Edit sequence' contain mainly special function, but also some of the

standard right-click menu.

Add to blast Refresh

Coverage Replace with

Delete Search

Insert Show complementary strand
New sequence Translate whole frame

Add to blast

See 'Add to blast' in right-click menu.

Coverage
See 'Coverage' in right-click menu.

Delete

Deletes the selected base from the contig sequence. This is no permanent chance to the contig.

Insert
Insert a new base at the selected position of the contig sequence. This is no permanent chance to the

contig.

New sequence
See 'New sequence' in right-click menu.

Refresh

Redraws the 'Open reading frames'-canvas, e. g. to fit a new window size.

Replace with
Replaces the selected base in the contig sequence. This is no permanent chance to the contig.

Search
Opens a search dialog, which allows searching for patterns in a reference string. The search results
will be highlighted.

This option is available for the 'Contig sequence'-part and the 'Selected sequence'-panel.
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Show complementary strand

Displays the complementary strand of the contig sequence in the 'Selected sequence'-panel.

Translate whole frame

Translates the whole frame from nucleotides into amino acids. Stop condons will appear as '*'.

New sequence
With this a new contig sequence can be added to the database. The 'Header' entry field sets the

name of the new sequence, the 'Sequence'-panel hold the new sequence and the '‘Comment'-panel
allows to directly add a comment to the new sequence entry.
The radiobuttons in the lower left corner of the window will highlight the ORFs of the selected frame

in yellow, start codons in green and stop codons in red.

# New nucleotide sequence entry [=|[= ][]
Header:

|My‘ti|u5_ga|l0pro\rincialis_x
Sequence:

aTollcecrncacanToeT e T TocCETTTTACAAT AR TCARTTGCT T Tl A A GCAATTETARACGETCTTICCOCEE
TTAGRRACEEBATTGTGTGTGT GTGTGITGTGTGTGIGTGTGTGTGTGTGTGTGTTTGTTTGTTTGTTTGTTTGITIGTTTGTTTGTT
TGITIGITIGITTGTITGITIGTTTGTTTGTTTGTTTCGTTGTAAGGGGTCTATATTATTATGCCGEAGAAGTTTCHIGT TTAGTTTG
GRAAGTTTTTATTTTATTTTAGGTACAGCGCECECECCAGATliccrcacaTcacaificceeeerTTaTanTancernancTiiir
CITITTATTTCTCTITAGGTCGGGACGTTGAACAGACARCATGTATAGR GAATGTACACAATGTAATTTCTTTIGTCATTGTAG
GaAATTGACATT T T cACAGT TCACCAGCAGTGCATGTTTTGGATTTALT TCCGGTGTMCTTTMCRCREFTTA
TITICTGATRATGTACATTTTICAGCACCTGTTITGTAACACACATIMRTATTTCARTCTCGGAGCGGACATTTTATT GTITITA
Add comment:

" MNone

B

Frame 1
Frame 2
Frame 3
Frame 4

Frame 5

SIS TS S

Frame 6

OK Cancel
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Project tabs

Project tabs consist mainly of a table which look like the 'Database Browser'-table, they share also

most of its right-click menu functions. The difference is that the content of a project tab can be
altered.

Through the 'File'-menu project tabs can be created, loaded or saved. With the 'Add sequences'-

option of the 'Edit'-menu selected sequences from the 'Database Browser', 'Blast'-tab or another

project tab can be copied into a project tab.
It is possible to alter the text of the description column of a project tab table just by clicking on a

description cell.

€ Sabella_spallanzanii_20100607 - T-ACE = [Eo| =)

File Edit Modules Tools Config Tabs Help‘

Database info l Database statistics l Database browser l Sequence browser l Blast l Process Mew_Project

nr| seq name length | reads | description
Sabella_20100607_2060 |-‘*-*-.‘* HereI can write my own description and save it with the project -‘*1\1
N/A

proteins blast

v

[w] Sabella_20100607_3670 8

¥ 3 Sabella_20100607_1024 889 4 N/A 8

4 | Sabella_20100607_4198 888 6| N/A 4] U
5 | Sabella_20100607_1921 887 7| N/A 7 15
6 | Sabella_20100607_4073 887 | 101 | N/A 12 15

Right-click menus
Most of the tables and some canvas objects in T-ACE have an attached right-click menu. Each menu

can vary in its contained functions.

Add to blast Export read distribution
Copy cell Export reads

Copy column Hide/Show column

Copy row New sequence

Copy sequence Save config

Copy table Search

Coverage Search repeats

Create primer Show all hits

Edit sequence
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Add to blast
'Add to blast' adds the sequence of the selected database entry into the query panel of the 'Blast'-
tab.

Copy cell
Copies the text of the selected table cell to the clipboard.

Copy column

Copies the text of all rows of the selected column to the clipboard.

Copy row

Copies the text of the selected row to the clipboard.

Copy sequence

This copies the corresponding sequence of the selected contig to the clipboard, in FASTA format.

Copy table
Copies the text of the whole table to the clipboard.

Coverage
Opens the 'Coverage'-window of the selected contig. This option is available from the 'Database

browser' and project tabs.

Create primer
It opens the 'Primer3'-window. The primer search will be performed only for the selected sequence.

This option is available from the 'Database browser' and project tabs.

Edit sequence
This function opens the 'Edit sequence'-window for the selected contig. It is available from the

'Database browser', project tabs, 'Blast'-tab and contig-objects of a 'Mapping'-window.

Export read distribution

This function is available from the 'Database info'-tab or a project-tab. it exports a table, which
contains a contig list, that displays the read distribution, over all runs in the database, for each
contig. If 'Export read distribution' is executed from the 'Database info'-tab it creates a list for all
contigs of the database. When called from a project tab only the selected contigs will be exported.

Export reads
It exports the reads of the selected contig into a FASTA file. This option is available from the

'Database browser', project tabs and the 'Mapping'-tab.
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Hide/Show column
Depending on the current column state it hides the selected column from view or makes the column

visible.

New sequence

This function opens the 'New sequence'-window for the selected contig. It is available from the

'Database browser', project tabs, 'Blast'-tab and contig-objects of a 'Mapping'-window.

Save config

Saves the current configuration of the table. Available for the 'Primer'-tab and 'Repeat’-tab.

Search
Opens a search dialog, which allows searching for patterns in a reference string. The search results
will be highlighted in green.

This option is available for the 'Sequence browser', 'Sequence viewer' and 'Edit sequence'.

Search repeats

It opens the 'Search repeats'-window. It will search for repeats only in the selected sequence. This

option is available from the 'Database browser' and project tabs.

Show all hits

Opens a project tab, which contains all contigs associated with the selected hit.
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Creating the first database

When the postgresql server is running, the parent database and user accounts created and you have
access to the server, you can start to create your first database.

To do this, just select the option 'New DB...' in the 'File’-menu of T-ACE. A 'New database'-window

appears where you can set the name of the new database. Click the 'OK'-button and a new, empty
database with the given name will be created.

The best way to fill a database is to use an ACE file. The ACE file contains all information about the
contigs and the positioning of their corresponding reads. To add an ACE file to your database open
the 'Edit DB...'-cascade of the 'Edit'-menu, then 'Import sequences...' and select the 'Add ACE file'-
option. A file dialog opens and you can select your ACE file. Now all contigs and reads in the ACE file
will be written into the database. The name of every database contig obtained from the ACE file will
be composed of the database name and the contig ID from the ACE file. Loading the ACE file into the
database takes a lot of time, to see if the upload has finished you can look at the 'Process'-tab of T-
ACE.

A normal fasta file, containing nucleotide sequences, can also serve as input, but the added contigs
would not have any read and coverage information available.

Now the run information should be added. This happens through the 'Add run'-button in the
'Database info'-tab. Just set a 'Run ID' and add the original read fasta file, all other fields can be
modified later.

At last some updates should be run. For this open the 'Edit DB...'-cascade of the 'Edit'-menu and go to

the 'Update'-cascade. From here you should execute 'coverage', 'database info', 'read distribution'

and 'read status'. The other update options are only of interest after adding some annotation data.

Annotating a database
After the contigs where loaded into the database the annotation can begin.

At first the blast annotation should be performed. There are two possible ways for blast annotation.
The first one is to perform a local blast search. For this NCBI-blast-2.2.25+ has to be installed and the
desired blast database has to be downloaded (for example: uniprot sprot or a NCBI database). The
command line blast should be performed with the parameter —outfmt 6, the resulting blast output
file can be uploaded into the T-ACE database with the 'blast results'-option of the 'Import
annotations'-cascadein the 'Edit'-menu. The contigs or proteins for the blast input can be exported
from the database with the export options of the 'Database info'-tab.

The second possibility is to use the 'NCBI-Blast'-module of T-ACE. This module enables the user to
blast just specific or all contigs of the T-ACE database against a NCBI database.

The blast annotation can also be used to obtain some GO, InterPro and KEGG associations. If this is
possible depends on the references which were inserted into the 'refDB'-schema of the 'parent

database'. To upload references to the 'refDB'-schema the T-ACE DB manager.tcl can be used, for
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http://www.ebi.ac.uk/uniprot/database/download.html�
ftp://ftp.ncbi.nlm.nih.gov/blast/db/�

more information look here. If there are such references available, the functions 'Update

blast2interpro _entries' and 'Update KEGG-Maps' in the 'Edit DB'-menu will add the according

associations into the hit tables of the T-ACE database.

The second annotation step is the
InterProScan. For this a local
installation of InterProScan has to be
available. It can be used via command
line, like the NCBI-blast+, with contig
or protein sequences as input. The
output should be in .raw format and
can be uploaded with the 'Add

InterProScan _results'-option of the

'Edit'-menu. If contig sequences were
used as InterProScan input the .input
result file of InterProScan should also
be uploaded into the database. The
.input file contains the contig ORFs
which were used for the InterPro
scan.

If there is a web-interface available

Blast results
Txt-file

Interpro results
raw-file

() Inputdile
> External software

T-ACE
database table

(I . Database
Wi

for the local installation of InterProScan the 'InterProScan'-function, in the 'Tools'-menu of T-ACE, can

also be used for this annotation.

Writing a T-ACE module

There are already some TCL scripts in the T-ACE modules folder, which
provide additional functions. Some of them can serve as examples to
create your own T-ACE module. The simplest one is the
sample_module_tace.tcl; this module does nothing but opening a dialog
which says “This is a sample module” and displaying the name of the
selected database.

To add this sample module to T-ACE open the 'Add/remove..."-option in

e

(@ s.= ) |

This is a sample module,

Selected database:

Mytilus_galleprovincialis ¢

Closel

the T-ACE 'Modules'-menu and check the box for the 'sample_module_tace' script, press 'OK' and the

module will be loaded. Now the 'Modules'-menu should contain the option 'Sample Module'.
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There are some important points for adding a custom made TCL script into T-ACE:

1. The script has to be located in the modules folder of T-ACE (it will automatically appear in the
'Add/remove modules'-window of T-ACE).

2. The script must contain an 'init' and a 'remove' procedure. The procedure names must begin
with the script name, for example: The script myModule.tc] must contain the procedures
myModule_init and myModule_remove.

3. Menu buttons which link to the new module must be added to the init procedure of the new

script.

Database access
Depending on the T-ACE version that is used, the new module has to access the database in different

ways.

If T-ACEpg is used the module requires pgtcl to access the database. The normal pgtcl commands are
used, like:

pg_connect, pg_exec and pg_select

When using the normal T-ACE version the database is accessed through a php script to do this the
module should use the T-ACE methods:
php checkConnection, php getSQLresults and php getDBupload

To get code examples for accessing the database just, look into the files in the modules folder of T-
ACE, like:

NCBI_blast_tace.tcl, phobos_tace.tcl or run_compare_tace.tcl

The php methods

php_checkConnection
This method just checks if a connection to the database is possible. It is used for the login procedure.

php_getSQLresults {sql}
This is most used method; it sends an SQL request to the database and returns the results.

php_getDBupload {table input}
This method is used to write big data sets into the database. It needs as input two parameters:

table: The name of the table of the database into which the data shall be written.

input: The data that shall be written into the table. The data has to be in a tab-delimited, multi row
string format.
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addnuc dbinfo kegg

addprot delcontigs newnuc
addrun deldb nuccomment
blast2interpro delhits protcomment
cdb delrun protinfo
changerun domain2interpro readdistribution
coverage getdes readstatus
dbcomment gostat seginfo
addnuc

This function writes a nucleotide sequence as a new contig entry into the 'sequences_nucleotide'-
table of a T-ACE database and creates the according entry in the 'seq_info'-table.

It is called from 'New nucleotide sequence' and 'Add nucleotide file'.

addprot
This function writes a protein sequence as a new entry into the 'sequences_protein'-table of a T-ACE
database and creates the according entry in the 'prot_info'-table.

It is called from 'Translate contigs to proteins' and 'Add protein file'.

addrun
This function adds a new entry into the 'run_info'-table of a T-ACE database. It is called from 'Add

Run'.

blast2interpro

This function tries to assign new interpro and GO annotation to contig sequences by comparing
existing blast hits from the 'blast_hits'-table of a T-ACE database with the entries of the
'interpro2protein’-table of the refDB schema. The found interpro IDs are checked against the
'interpro2go'-table of the refDB schema and the results (interpro and GO IDs) are written into the
'interpro_hits'- and 'go_hits'-tables of the accordant T-ACE database.

The function is called by the 'blast2interpro entries' update option.

cdb
'‘cdb' stands for 'create database'. It creates a new empty T-ACE database and is called from 'New
DB'.

changerun
This function updates the entries of the 'run_info'-table of a T-ACE database. It is called from the

'Save changes'-button in the 'Database info'-tab.
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coverage

This function calculates the coverage for each contig in a T-ACE database and updates the values of
the coverage column in the 'seq_info'-table of the T-ACE database. The 'base_cover'-column entry of
the 'sequences_nucleotide'-table is used for the calculation. The coverages of base of the contig
sequence is added up and divided by the contig length.

The function is called by the 'coverage' update option.

dbcomment
It updates the entry of the 'db_comment'-table in a T-ACE database. It is called from 'Change

comment'-option of the 'Edit'-menu.

dbinfo

This function calculates the values seen in the panel of the 'Database info'-tab and updates the entry
in the 'db_info'-table of a T-ACE database. It is called by the 'database info' update function, but also
after various other processes, e.g. after adding nucleotide and protein sequences or blast and

domain entries.

delcontigs
It deletes the given contig entries and all accordant annotations from a T-ACE database. It is called

from 'Delete selected contigs' in the 'Edit'-menu.

deldb
It drops a complete T-ACE database schema. It called from 'Delete selected DB' in the 'File'-menu.

delhits
It deletes the given annotation entries from the accordant '*_hits'-tables of a T-ACE database. It is

called from 'Delete selected hits' in the 'Edit'-menu.

delrun
This function deletes entries from the 'run_info'-table of a T-ACE database. It is called by the 'Delete

selected'-button of the 'Database info'-tab.

domainZ2interpro

This function tries to assign new interpro and GO annotation to contig sequences by comparing
existing domain hits from different '* _hits'-tables of a T-ACE database with the entries of the
'interpro2domain’-table of the refDB schema. The found interpro IDs are checked against the
'interpro2go'-table of the refDB schema and the results (interpro and GO IDs) are written into the
'interpro_hits'- and 'go_hits'-table of the accordant T-ACE database.

The function is called by the 'domain2interpro entries' update option.
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getdes

This function updates or generates entries of the 'sequences_nucleotide_ description'- or
'sequences_protein_description'-table, depending from where it is called. To do this the function
searches for the best (lowest evalue) annotation entry in each '*_hits'-table for each contig and gets
the description for each of the entries from the accordant reference table in the refDB schema.

The function can be called from 'sequence descriptions' or 'protein descriptions' in the 'Edit'-menu.

gostat

It deletes all entries of the 'go_stat'-table of a T-ACE database and fills the table anew. To create the
new entries, an array of all GO IDs in the 'gotree'-table of the refDB schema is generated. After that
each entry of the 'go_hits'-table in the T-ACE database is compared to the 'member_of'-column in
the 'gotree'-table of the refDB schema. After removing duplicate hits from the results of all 'go_hits'
entries of the same contig (id_seq), the remaining results are used to increase the accordant GO ID
values in the array. Then the content of the array is written to the 'go_stat'-table of a T-ACE
database.

The function is called by the 'GO-Statistic'-option in the 'Edit'-menu.

kegg
This function deletes all current entries from the 'kegg_hits'-table of a T-ACE database and fills it

anew. This is done by comparing existing blast and GO hits from the 'blast_hits'- and 'go_hits'-table
of a T-ACE database with the entries of the 'kegg2protein'- and 'kegg2go'-table of the refDB schema.
The found KEGG IDs are written into the 'kegg hits' of the accordant T-ACE database.

After that the 'kegg stat'-table is updated by comparing the 'kegg hits'-table with the 'kegg_maps'-
table of the refDB schema.

The function is called by the 'KEGG-Maps'-option in the 'Edit'-menu.

newnuc
It adds a new contig sequence entry to the 'sequences_nucleotide'-table of a T-ACE database and
creates the according entries in the 'seq_info'- and 'sequences_nucleotide_description'-table.

The function is called by the 'OK'-button of the 'New sequence'-function.

nuccomment
This function updates the 'comment'-column entry of the 'sequences_nucleotide_description'-table

for the given 'id_seq'. It is called through the 'Save'-button of the 'Comment'-tab.
protcomment

This function updates the 'comment'-column entry of the 'sequences_protein_description'-table for

the given 'id_prot'. It is called through the 'Save'-button of the 'Comment'-tab.
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protinfo

This function updates or generates the contents the 'prot_info'-table of a T-ACE database. To do this
it counts the number of annotation entries for each 'prot_info'-table entry in the various '*_hits'-
tables and updates the appropriate column of the 'prot_info'-table.

It is called by the 'protein entries'-option in the 'Edit'-menu.

readdistribution

At first the function empties the 'read_distribution'-table of a T-ACE database, then gets a list of all
run IDs of the 'run_info'-table and adds each run ID as a new column in the 'read_distribution'-table,
if the accordant column does not already exist. After that the function gets the number of reads,
contained in a contig, for each run for each contig (id_seq). This is done by combining the
information of the 'sequences_read'- and 'read_hits'-table. The resulting array is written to the
'read_distribution'-table of the T-ACE database.

The function is called from the 'read distribution'-option in the 'Edit'-menu.

readstatus

It updates the 'singleton'-column status for all entries in the 'sequences_read'-table of a T-ACE
database. This happens by looking at the 'read_hits'-table, all reads with an entry in this table are
contained in a contig sequence. At first the 'singleton'-column is set to TRUE for all entries in the
'sequences_read'-table. Then each entry in the 'read_hits'-table will cause an entry of the
'sequences_read'-table to switch the status of its 'singleton'-column to FALSE.

After that the number of assembled (singleton status FALSE) and singleton reads for each run in the
'run_info'-table is counted and the 'assembled'- and 'singleton'-columns in the 'run_info'-table are
updated.

The function is called by the 'read status'-option in the 'Edit'-menu.

seqinfo

This function updates or generates the contents the 'seq_info'-table of a T-ACE database. To do this it
counts the number of annotation entries for each 'seq_info'-table entry in the various '*_hits'-tables
and updates the appropriate column of the 'seq_info'-table.

It is called by the 'sequence entries'-option in the 'Edit'-menu.
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