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trace2dbest version 2.1 tutorial

The aim of this tutorial is to demonstrate how trace2dbest can be used to take EST sequence trace files and produce EST submission files for dbEST. In this tutorial we will use 96 sequence traces derived from the earthworm Lumbricus rubellus. These traces can be found in the tar file example_traces.tar.gz, part of the trace2dbest package.

Preliminaries

You will need to have trace2dbest installed on your system before trying this tutorial. The easiest way to install trace2dbest is to use the RPM. The RPM (Red Hat Package Manager) allows all the files required for trace2dbest to be installed in the appropriate location in your computer with one command. Simply download the rpm and move into the directory you downloaded to:


cd /home/user1/downloads

Then, as user with privileges, type:


rpm -ivh trace2dbest-2.X-X.i386.rpm 

replacing Xs with the appropriate version numbers.  This will install the files that make up the trace2dbest package into the directory:

 /usr/software/trace2dbest/trace2dbest2.1 

To view the contents of this directory, use 'ls' as shown here:
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user1@psorptes[Lrubellus] trace2dbest

tracezdbest Version 2.0
trace file processing and dbEST
sequence submission tool
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Section 1 - Lib, Cont, Pub and EST file information
Library file
Each batch of EST submissions to dbEST must have an associated
Library file.

Please choose one of the folowing options:

1 - Library file already submitted
2 - Enter information for a new Library file now

or use a saved file...

Don't fancy ome of those? Enter h for help or g to quit.





Comprehensive installation instructions can be found on the EGTDC website at http://envgen.nox.ac.uk/ (follow the links to 'EST piplines').

As with all new software, it is advisable to read the manual before doing anything else. There is a User Guide in the trace2dbest package. This tutorial (and trace2dbest itself) is designed to be as easy to use as possible, so there aren't any pre-requisites for doing this tutorial (apart from reading the User Guide!). In fact, if you've got this far then you'll have more than enough knowledge of Linux to complete the tutorial.

1 - Preparing the ground

Although trace2dbest may be run from any directory you may find it easier to create a specific directory, from which you will run the program. You can call this directory whatever you like - in the examples here the directory is called Lrubellus (after the source organism for the traces you're about to process) and it's been created as a sub directory of the directory trace2dbest, which is in the user1 home directory. From your home directory (e.g. ~/user1) enter the commands:


mkdir trace2dbest


mkdir trace2dbest/Lrubellus

Next task is to make sure that your trace files are in a sensible location. There are two things you have to bear in mind: 

(1) all the trace files you wish to process should be placed together, in their own directory and

(2) the trace files must not be placed in the directory that you will be running trace2dbest from, in this case Lrubellus.

Conveniently, the example trace files that come packaged with trace2dbest unpack into a directory called traces. However, an important point to note is that if you already have a directory called 'traces' in the location you choose to unpack the example traces then its contents will be overwritten. So, having first checked that you don't have an existing 'traces' directory, unzip and unpack the example traces in your home directory using the command:


tar zxvf example_traces.tar.gz

If you look in this directory you will see 96 trace files, all beginning with the species and library identifier 'Lr_adE_'. For example the first file is Lr_adE_01A01.
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Information for new Library file
Please answer the following questions about the Library used to gemerate the ESTs
you wish to submit.

What is the name of the library?

Earthworn lambda zap express library

What is the scientific name of the organism from which the library was prepared?
Lumbricus rubellus

The following information is mot compulsory but please enter as much as you can.
If you can't enter the requested information, press enter.

Organism strain:

Cultivar:

sex:

Please check your new Lib file:
TYPE: Lib

NAME: Earthworn lambda zap express library
ORGANTSM: Lumbricus rubellus

Are you happy to continue? (Y/N): y
Would you like to save this file for future use?(y/m):y
File saved to /usr/software/trace2dbest/trace2dbest/Libfile.db





Note that the location (or path) of the trace files is  /home/user1/traces.

You now have a specific directory from which you will run trace2dbest and your trace files are in their own directory, so move into your project directory and you're ready to go:


 cd /home/user1/trace2dbest/Lrubellus

2 - Starting trace2dbest

To run trace2dbest simply type the name of the program
:


trace2dbest.pl

If all is well, the following  will appear in the terminal window:
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Please check your new Cont file:
TYPE: Cont

NAME: Alasdair Anthony

INST: Universtiy of Edinburgh

Are you happy to continue? (Y/N): []





(If all is not well, you may see a warning that certain programme(s) have not been found, for more help see the trace2dbest user guide.)

The first section of trace2dbest deals with the creation of dbEST Lib, Cont, Pub and EST files. For each of the Lib, Cont and Pub files you are given three main options. If you have already submitted a file then select the first option. Otherwise you can enter the information now or use the information from a previously saved file. 

As you don't have any saved Library files, you want to enter the information for a new file now, so type "2" to select that option. You'll then be asked a number of questions relating to the cDNA library used to create the ESTs. For the example traces the name of the library is "Earthworm lambda zap express library" and the organism name is "Lumbricus rubellus". Enter this infomation now. You will then be asked for some other infomation, don't worry about this, just press enter to skip these questions. trace2dbest will then format the information according to dbEST standards and display the file. Check the file, if it looks ok, type "y". You will then be asked if you want to save the file, type "y".
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Please check your new Pub file:
TYPE: Pub
TITLE:
Expressed sequence tags from the humus earthworm L. rubellus
AUTHORS
Anthony, A.
YEAR: 2003
STATUS: 1

[T





Now you can enter information for the Cont file. Type "2", press enter, then answer the questions. You're not actually going to submit these files so it doesn't matter what you type. Your new Cont should look something like this: 
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Section 2 - trace2dbest processing information

The following information is required to allow trace2dbest to process your
traces efficiently.

Adapter
If you would like trace2dbest to trim off an adapter sequence (and everything
upstream of it), please enter the adapter sequence here or hit

return to continue:

Vector file
The default location for the vector.seq file is
/ust/software/trace2dbest/trace2dbest

Hit return to use this file or enter a differnt path her
Would you like to see a list of all the vector sequences in
/ust/software/trace2dbest/trace2dbest /vector.seq? (y/m): y





Now fill in the details for the Pub file. It should look something like this:
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Trace file naming scheme

In order for your traces to be processed, the file names must follow one of
these schemes:

1 - NERC Environmental Genomics scheme
2 - SIRESSGENES scheme

Please enter the appropriate number: 1

Trace file directory

Please enter the full path of the directory containing the trace files
to be processed

/home/user1/traces

There are 96 files that match this naming scheme in /home/userl/traces
Is this correct? (y/m): y

I





Finally, you will be asked to provide some information for the dbEST EST file. Here is an example:

[image: image7.jpg]Terminal

Ele Edt View Temind Go Help
Section 3 - trace2dbest parameters

You now have the oppertunity to set the various parameters that control how the
traces will be processed.

tracezdbest has default values for all the parameters, to use these defaults
enter 's' (skip), otherwise hit return to alter parameters:

For each of the parameters, enter the value you wish to use or hit return to
use the default shown in brakets().

phred
Nunber of high quality bases required in sequence (150):
High quality cut-off of 150 selected

cross_match

cross_match for vector sequence -
minmatch (10):

minmatch value of 10 selected
minscore (20):

minscore value of 20 selected
minscore (30):

minscore value of 30 selected

Poly(a) tail
Enter number bases in ploy(A) tail (8):
poly(a) tail set to 8

splice leader 1

If you wish to trim the nematode splice leader sequence, type 'yes', or
enter an alternative mucleotide sequence. If you do not wish to trim any
splice leader sequence just hit return:

ok, no SL will be trimmed

Section 4 - Annotation of sequences

Would you like to add BLAST-based preliminary anmotation to the sequences?
Note: this will slow the process considerably (y/m): n

Ok, no BLAST annotation will be added.





3- trace2dbest processing information

In this section you will be asked to enter information that will help trace2dbest to process your traces effectively. First, you will be asked if you would like trace2dbest to trim off an adapter sequence from your traces. Then you will be asked to confirm the location of your vector.seq file. A vector.seq file is included in the trace2dbest package, to use this file hit enter. If you would like to view the contents of this file to make sure your vector is included, type "y" when promted.
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Section 5 - Trace processing =
Running phred (basecalling from raw traces) - please wait...Done

Running cross_match (screening for vector sequence) - please wait...Done

Section 6 - Sequence processing
Lr_adE_01A04 has beeen rejected, high quality sequence length = 137
Lr_adE_01A12 has beeen rejected, high quality sequence length
Lr_adE_01C06 has beeen rejected, high quality sequence length
Lr_adE_01D09 has beeen rejected, high quality sequence length =
Lr_adE_O1E08 has beeen rejected, high quality sequence length =
Lr_adE_O1E09 has beeen rejected, high quality sequence length =
Lr_adE_01F02 has beeen rejected, high quality sequence length =
Lr_adE_01G09 has beeen rejected, high quality sequence length =
Lr_adE_01HO3 has beeen rejected, high quality sequence length =
Lr_adE_O1HO4 has beeen rejected, high quality sequence length =
Lr_adE_01H09 has beeen rejected, high quality sequence length =
Lr_adE_O1H11 has beeen rejected, high quality sequence length =

Creating submission files...Done
statistics

96 Traces processed
85 (88%) 'Good quality’ traces

84 (87%) Submissable sequences after trimming

565 Average length of submissable sequences

455 Average number of high quality bases for submissable sequlences





You'll then be asked if you want trace2dbest to screen your sequences for Escherichia coli sequence. This can be quite a lengthy process so for this tutorial it would be best to skip E.coli screening, type "n" and press enter.

4- Getting your trace files

In this next section, trace2dbest will collect your trace files. In order correctly identify your traces, trace2dbest needs to know what naming scheme you have used. At present, two naming schemes are supported – NERC Environmental Genomics scheme and the STRESSGENES scheme. Details of these naming schemes can be found in the trace2dbest user guide. The example traces you are using are named according to the NERC EG scheme, so type "1" and hit enter. Next, you will be asked to enter the full path of the directory containing the traces.  If you set up your trace directory as described earlier, type: 



/home/user1/traces

 trace2dbest should report that it has found 96 files that match our chosen naming scheme. This is correct, so type "y" and press enter.

[image: image9.jpg]user1@ psorptes:/home/userl -0 X

Ele Edt View Temind Go Help
TYPE: Lib

NAME: Earthworn lambda zap express library

ORGANTSM: Lumbricus rubellus

I

TYPE: Pub

TITLE:

Expressed sequence tags from the humus earthworm L. rubellus
AUTHORS :

Anthony, A.

YEAR: 2003

: cont
: Alasdair Anthony
: Universtiy of Edinburgh

: EST
New

CONT_NAME: Alasdair Anthony

CITATTON:

Expressed sequence tags from the humus earthworm L. rubellus
LIBRARY: Earthworn lambda zap express library

EST#: Lr_adE_01A01_T7

CLONE: Lr_adE_01A01

SEQ_PRIMER: T7
P_END: 5
HIQUAL_START: 13
HIQUAL_STOP: 418
DNA_TYPE: cDNA
PUBLIC: 01/31/2004

il





5- Setting the parameters

trace2dbest is almost ready to start processing your traces, you just need to set a few parameters. To have a look at the parameters used by trace2dbest hit enter. The first parameter shown is the number of high quality bases (as defined by the basecalling program, phred) required in each sequence for it to be deemed  suitable for submission. As with all the parameters, the default value is given in brackets (). To accept the default of 150bp, simply hit enter.

 trace2dbest uses the vector masking program, cross_match, to identify vector and (if selected) Escherichia coli sequence, that trace2dbest then trims off. To accept the default parameters of minmatch = 10 and minscore = 20, just hit enter. You will then be asked for the number of consecutive A bases that you wish to be regraded as a poly(A) tail. If you have, for example, an A/T rich genome, you may wish to set this value higher than 8. However, 8 is fine for this tutorial, so just hit enter. The last parameter to set is the option to trim a spliced leader or similar type of sequence. We don't want to do this, so just hit enter.

Finally, trace2dbest will ask if you want to add preliminary annotation in the form of a top BLASTx hit to your sequences. You have the choice of searching a local database or using BLAST remotely via NCBI. However, since this is just a demonstration, you can speed up the process by selecting the default of no annotation - just hit enter.
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Section 7 - Submission of seque

es

The EST submission records have been merged into one file.
Would you like to view this completed submission file? [y/nly

The EST submission file may now be sent by e-mail to NCBI dbEST.

Enter yes to send file to dbEST now, or any other key to continue without
submitting (your file will be saved):

Ok, file not submitted to dbEST.

The EST submission file and the other output directories have been
saved in the following location:

/home/user1/est_solutions/Lunbricus_rubellus/trace2dbest/2003-11-20T17 : 24unsubmitted

Tracezdbest has finished and will now exit. Bye. D
[+]





6- Sequence Processing

As soon as you've completed the annotation section, trace2dbest will start processing the traces. First, trace2dbest runs phred (base-calling), then cross_match to mask vector sequence, followed by cross_match to mask E.coli sequence (if you selected that option). For the number of traces in this dataset each of these steps should take less than 30 seconds, with the cross_match for E.coli taking the longest. For larger datasets these steps will take longer - just be patient. 
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useri@psorptes[user1] cd /home/user1/est_solutions/Lumbricus_rubellus/trace2dbest/2003-1[%]
1-20T17: 24unsubmitted

user1@psorptes[2003-11-20T17: 24unsubmitted] 1s

blast_reports fasta logfile  phd_dir qual
bEST_submission.txt fastafiles partigene

process raw_traces subfiles
user1@psorptes[2003-11-20T17: 24unsubmitted] [] [11:33AM]

[11:33aM]
scf





After your traces have been base called and screened for unwanted sequence, trace2dbest assesses the sequences. Any sequences shorter than 150 bases are rejected. In this case, out of the original 96 traces,  twelve sequences have been rejected. 

Once it has created the submission files, trace2dbest will display some statistics about the traces it has processed.

7- Viewing and submitting the submission files

trace2dbest will then merge all the submission files together so that you have one file for submission to dbEST. To view this file, type "y" when prompted. You can scroll through the file using the up/down cursor keys or the page up/down keys. Once you're satisfied that everything is in order press "q" to exit and return to trace2dbest.
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userl@psorptes[userl] ls /usr/software/trace2dbest/trace2dbest2.0 [12:50eM] [+]

Contfile.db Libfile.db rename file.pl trace2dbest2.0_UG.pdf tracezdbest.pl

ecoli.seq  Pubfile.db tracezdbest2.0_tut.pdf tracezdbest2.0_UG.txt vector.seq
useri@psorptes[user1] []

[12:51PM]





Upon returning to trace2dbest, you will be given the option of submitting the  submission file to dbEST immediately. You don't want to do that today, so just hit enter. trace2dbest will then save the submission file and all the other trace2dbest outputs (10 directories) to one of two locations. If the common area "/home/db/est_solutions has been set up trace2dbest will save the files there, otherwise the files will be saved to your home directory. Full details of how to set up the common area and the directory structure trace2dbest uses for saving files can be found in the user guide. tracedbest will indicate where the it has saved the files. 

Finally, trace2dbest exits and returns you to the command line.
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useri@psorptes[user1] 1s ~/traces

Lr_adE_01A01
Lr_adE_01A02
Lr_adE_01A03
Lr_adE_01A04
Lr_adE_01A05
Lr_adE_01A06
Lr_adE_01A07
Lr_adE_01A08
Lr_adE_01A09
Lr_adE_01A10
Lr_adE_01A11
Lr_adE_01A12
Lr_adE_01B01
Lr_adE_01B02
Lr_adE_01B03
Lr_adE_01B04

Lr_adE_01B0S
Lr_adE_01B06
Lr_adE_01B07
Lr_adE_01B08
Lr_adE_01B09
Lr_adE_01B10
Lr_adE_01B11
Lr_adE_01B12
Lr_adE_01C01
Lr_adE_01C02
Lr_adE_01C03
Lr_adE_01C04
Lr_adE_01C05
Lr_adE_01C06
Lr_adE_01C07
Lr_adE_01C08

useri@psorptes[user1] []

Go  Help

Lr_adE_01C09
Lr_adE_01C10
Lr_adE_01C11
Lr_adE_01C12
Lr_adE_01D01
Lr_adE_01D02
Lr_adE_01D03
Lr_adE_01D04
Lr_adE_01D05
Lr_adE_01D06
Lr_adE_01D07
Lr_adE_01D08
Lr_adE_01D09
Lr_adE_01D10
Lr_adE_01D11
Lr_adE_01D12

Lr_adE_01E0L
Lr_adE_01E02
Lr_adE_01E03
Lr_adE_01E04
Lr_adE_01E0S
Lr_adE_01E06
Lr_adE_01E07
Lr_adE_01E08
Lr_adE_01E09
Lr_adE_01E10
Lr_adE_01E11
Lr_adE_01E12
Lr_adE_01F01
Lr_adE_01F02
Lr_adE_01F03
Lr_adE_01F04

Lr_adE_01F05
Lr_adE_01F06
Lr_adE_01F07
Lr_adE_01F08
Lr_adE_01F09
Lr_adE_01F10
Lr_adE_01F11
Lr_adE_01F12
Lr_adE_01G01
Lr_adE_01G02
Lr_adE_01G03
Lr_adE_01G04
Lr_adE_01G05
Lr_adE_01G06
Lr_adE_01G07
Lr_adE_01G08

[12:57PM]
Lr_adE_01G09
Lr_adE_01G10
Lr_adE_01G11
Lr_adE_01G12
Lr_adE_01HOL
Lr_adE_01H02
Lr_adE_01HO3
Lr_adE_01H04
Lr_adE_01HOS
Lr_adE_01HO6
Lr_adE_01HO7
Lr_adE_01HO8
Lr_adE_01H09
Lr_adE_01H10
Lr_adE_01H11
Lr_adE_01H12

[ 1:01PM]
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EST File

Each sequence submitted to dbEST must have an associated EST file.
Please choose one of the following options for the creation of this file:

1 - Enter information for a new EST file now

Don't fancy one of those? Enter h for help or g to quit.
1

What was the sequencing primer used? [enter the primer name, optionally followed by the
sequence in bracketsO].

E.g. SAC(GGGAACAAAAGCTGGAG): T7 (TAATACGACTCACTATAGGG)

What was the forward PCR primer? T3

What was the reverse PCR primer? T7P1

Which end was sequenced (5'/3')? If neither, just hit return:

Please enter the date you would like your data to be made public. This date

will be inserted into the PUBLIC field of the submission file.

Enter the date in the format MM/DD/YYYY. For immediate release, just press enter.
09/30/2004

Please enter a comment about the ESTs for inclusion in the "COMMENT" field of
the EST file.

Sequencing was performed in Edinburgh

Please check the data you have entered:
SEQ_PRIMER: T7 (TAATACGACTCACTATAGGG)
PCR_F: T3
PCR_B: T7P1
P_END: 5"
PUBLIC: 09/30/2004

COMMENT: Sequencing was performed in Edinburgh

Are you happy to continue? (Y/N): []






8- What has trace2dbest produced?

Well done! You've processed all the traces and saved the files but you're not quite finished yet. To have a look at what trace2dbest has produced "cd" into the directory trace2dbest saved the output files. Then type "ls" and you'll see that trace2dbest has produced 10 directories, the submission file and a logfile. 


The logfile contains progress information from various parts of the process. You generally shouldn't need to look in this file, unless trace2dbest fails unexpectedly. 

The dbEST_submission.txt file contains the merged dbEST submission files.

blast_reports contains the output from the BLAST search. If you opted not to do a BLAST search this directory will be empty. 

fasta contains two type of files: .seq (raw FASTA format sequence, produced by phred) and .seqsc (the .seq files with vector and E.coli sequence replaced by Xs,). 

fastafiles contains .fsa files. These files are the processed and trimmed sequences in FASTA format. These files may be used as the sequence files for PartiGene.

partigene contains the .seq and .qual files needed for the next stage in the EST pipline, PartiGene.

phd_dir contains .phd files. These files are produced by phred and contain the trace quality scores for the sequence.

qual contains .qual files that contain the quality scores for each base.

raw_traces contains the trace files used in this trace2dbest session.

scf contains the standard chromatogram format files. These are phred's processed trace files.

subfiles contains individual EST submission files and a separate file containing just the sequence from the submission files. 

process contains information about what trace2dbest has done to the sequences. The subdirectory traceinfo contains a file for each sequence that details the processing of that trace. The process directory may also contain separate files containing information on poly(A), vector, adapter and quality trimming.










�If this command doesn't work then it is likely that the alias has not been set up properly. See the trace2dbest installation instructions.





