Ensembl GeneBuild Workshop September 2008


Exercise 1 : Set up an Ensembl database and load sequence .... 

General note: all programs used in this Workshop are installed in /usr/local/ensembl/bin , which is already added to your $PATH variable. We decided to use tcsh as the default shell. If you'd like to use a different shell then please feel free to do so and we will try to support you wherever we can.

· All Perl code and CVS repositories are already checked out for you. You’ll find them in /home/training/ensembl-src/ :


bioperl-live
ensembl
ensembl-analysis
ensembl-compara
ensembl-config
ensembl-doc
ensembl-external
ensembl-functgenomics
ensembl-killlist
ensembl-personal
ensembl-pipeline
ensembl-variation

· To set up your Perl environment and to set up your PERL5LIB, you can use the set_perl_path.sh script :

source /home/training/ensembl-src/ensembl-personal/usr/set_perl_path.sh


Create an Ensembl database

· We will use a MySQL database to store our results. The MySQL server is running locally on your desktop computer.  A user with read/write privileges etc.  is already set up for you :

   Username : ens-training
   Password  : workshop
 
· To connect to the MySQL server, use this command :
mysql -u ens-training -P3306 -h localhost -pworkshop 
· Create a database with name ‘usrname_mouse37’. 
· 
mysql -uens-training -pworkshop -hlocalhost  -P3306
create database mouse37_mini_ref ;
exit;

· Load core tables :
mysql -uens-training -pworkshop -hlocalhost -P3306 \
· -D mouse37_mini_ref < $HOME/ensembl-src/ensembl/sql/table.sql

· Load pipeline tables :

· 
mysql -uens-training -pworkshop -hlocalhost -P3306 -D mouse37_mini_ref < $HOME/ensembl-src/ensembl-pipeline/sql/table.sql

· See which tables are loaded :


mysql -uens-training -pworkshop -hlocalhost -P3306 -Dmouse37_mini_ref
show tables; 

· exit ;


· Look at the gene table schema :

· 
mysql -uens-training -pworkshop -hlocalhost -P3306 -Dmouse37_mini_ref -e'desc gene' ;

· Check that the seq_region table is empty : 

mysql -uens-training -pworkshop -hlocalhost -P3306 -Dmouse37_mini_ref -e'select count(*) from seq_region' ;
Load sequence


· The sequences to load are already downloaded for you - you can find them in the folder

/home/training/ensembl-data/genebuild/assembly/mini_chr_contig.agp

· Set your SCRIPTS environment variable :
· 
setenv SCRIPTS /home/training/ensembl-src/ensembl-personal/usr/scripts/ 
source /home/training/ensembl-src/ensembl-personal/usr/set_perl_path.sh

· Load chromosome level. This script writes to seq_region and coord_system tables.

perl $SCRIPTS/load_chromosome_seq_regions.pl \
-dbhost localhost -dbuser ens-training -dbport 3306 \ 
-dbname mouse37_mini_ref -dbpass workshop\
-coord_system_name chromosome -coord_system_version NCBIM37 \ 

-rank 1 -default_version \

-agp_file\

  /home/training/ensembl-data/genebuild/assembly/mini_chr_contig.agp

· Check if the content of the seq_region and the coord_system table have changed with the MySQL client :

· 
mysql -u ens-training -pworkshop -hlocalhost -P3306 -D mouse37_mini_ref  -e 'select * from seq_region' ;

· Load supercontig level. Script writes to seq_region and coord_system table.

perl $SCRIPTS/load_superctg_seq_regions.pl \
dbhost localhost -dbuser ens-training -dbport 3306 -dbname mouse37_mini_ref \
-dbpass workshop \
-coord_system_name supercontig \
-default_version -rank 2 \
-coord_system_version NCBIM37 \
-agp_file\

/home/training/ensembl-data/genebuild/assembly/mini_supercontig_contig.agp
· Look at the regions entered into seq_region: 

          

mysql -uens-training -pworkshop -hlocalhost -P3306 \

-D mouse37_mini_ref -e'select * from seq_region' 
Your seq_region table should now look like this : 
+---------------+-----------+-----------------+-----------+
| seq_region_id | name      | coord_system_id | length    |
+---------------+-----------+-----------------+-----------+
|             1 | 6         |               1 | 129429106 |
|             2 | 11        |               1 |  69950060 |
|             3 | 3         |               1 |  94866948 |
|             4 | 13        |               1 |  21672889 |
|             5 | 10        |               1 |  81119472 |
|             6 | 2         |               1 |   3436586 |
|             7 | NT_039500 |               2 |  23450859 |
|             8 | NT_039353 |               2 |  81742068 |
|             9 | NT_039240 |               2 |  44249301 |
|            10 | NT_039578 |               2 |  10499548 |
|            11 | NT_096135 |               2 |  35454938 |
|            12 | NT_039202 |               2 |    436586 |
+---------------+-----------+-----------------+-----------+


mysql -uens-training -pworkshop -hlocalhost -P3306 \

-D mouse37_mini_ref -e'select * from coord_system ' ;
+-----------------+-------------+---------+------+-----------------+
| coord_system_id | name        | version | rank | attrib          |
+-----------------+-------------+---------+------+-----------------+
|               1 | chromosome  | NCBIM37 |    1 | default_version |
|               2 | supercontig | NCBIM37 |    2 | default_version |
+-----------------+-------------+---------+------+-----------------+
· Load contig level. Script writes to coord_system, dna and seq_region table

perl $SCRIPTS/load_mouse_seq_regions.pl \
-dbhost localhost -dbuser ens-training -dbport 3306 -dbname mouse37_mini_ref \ 

-dbpass workshop -coord_system_name contig \
-default_version \
-rank 3 -sequence_level \
-coord_system_version NCBIM37 \
-fasta_file\

 /home/training/ensembl-data/genebuild/assembly/clones_finished_mini.fa 

mysql -uens-training -pworkshop -hlocalhost -P3306 \

-D mouse37_mini_ref -e'select * from seq_region'
+---------------+-------------+-----------------+-----------+
| seq_region_id | name        | coord_system_id | length    |
+---------------+-------------+-----------------+-----------+
|             1 | 6           |               1 | 129429106 |
|             2 | 11          |               1 |  69950060 |
|             3 | 3           |               1 |  94866948 |
|             4 | 13          |               1 |  21672889 |
|             5 | 10          |               1 |  81119472 |
|             6 | 2           |               1 |   3436586 |
|             7 | NT_039500   |               2 |  23450859 |
|             8 | NT_039353   |               2 |  81742068 |
|             9 | NT_039240   |               2 |  44249301 |
|            10 | NT_039578   |               2 |  10499548 |
|            11 | NT_096135   |               2 |  35454938 |
|            12 | NT_039202   |               2 |    436586 |
|            13 | AC087062.25 |               3 |    224451 |
|            14 | AC138620.4  |               3 |    209846 |
|            15 | AC153919.8  |               3 |    264561 |
|            16 | AL589742.21 |               3 |    125641 |
|            17 | AL596185.12 |               3 |    248203 |
|            18 | AL732620.14 |               3 |    230116 |
+---------------+-------------+-----------------+-----------+


mysql -uens-training -pworkshop -hlocalhost -P3306 \

-D mouse37_mini_ref -e'select * from coord_system ' ; 
+-----------------+-------------+---------+------+--------------------------------+
| coord_system_id | name        | version | rank | attrib                         |
+-----------------+-------------+---------+------+--------------------------------+
|               1 | chromosome  | NCBIM37 |    1 | default_version                |
|               2 | supercontig | NCBIM37 |    2 | default_version                |
|               3 | contig      | NCBIM37 |    3 | default_version,sequence_level |
+-----------------+-------------+---------+------+--------------------------------+ 

mysql -uens-training -pworkshop -hlocalhost -P3306 \

-D mouse37_mini_ref -e'select count(*) from dna' ; 
+----------+
| count(*) |
+----------+
|        6 |
+----------+ 

· Load clone level.


perl $HOME/ensembl-src/ensembl-pipeline/scripts/load_seq_region.pl \
-dbhost localhost -dbuser ens-training -dbport 3306 \

-dbname mouse37_mini_ref \
-dbpass workshop -coord_system_name clone \
-default_version \
-coord_system_version NCBIM37 \
-rank 4 \
-agp_file\

 /home/training/ensembl-data/genebuild/assembly/mini_clone_contig.agp 

· Delete version numbers from coord_system table for contig and clone:


mysql -uens-training -pworkshop -hlocalhost -P3306 \

-D mouse37_mini_ref

select * from coord_system ;
update coord_system set version=NULL where name ='clone' ;
update coord_system set version=NULL where name ='contig' ;
select * from coord_system ;

+-----------------+-------------+---------+------+--------------------------------+
| coord_system_id | name        | version | rank | attrib                         |
+-----------------+-------------+---------+------+--------------------------------+
|               1 | chromosome  | NCBIM37 |    1 | default_version                |
|               2 | supercontig | NCBIM37 |    2 | default_version                |
|               3 | contig      | NULL    |    3 | default_version,sequence_level |
|               4 | clone       | NULL    |    4 | default_version                |
+-----------------+-------------+---------+------+--------------------------------+ 
Load assembly

· Load chromosome to contig mapping. Writes to assembly and meta table.
perl $HOME/ensembl-src/ensembl-pipeline/scripts/load_agp.pl \
-dbhost localhost -dbuser ens-training -dbport 3306\

-dbname mouse37_mini_ref \
-dbpass workshop -assembled_name chromosome \
-component_name contig \
-agp_file\

 /home/training/ensembl-data/genebuild/assembly/mini_chr_contig.agp 

# There's a warning message now which we ignore ......... MSG: You are already using AL589742.21 in another place in your assembly are you sure you want to 

· Load supercontig to contig mapping. Script writes to asssembly and meta table

perl $HOME/ensembl-src/ensembl-pipeline/scripts/load_agp.pl \
-dbhost localhost -dbuser ens-training -dbport 3306\

-dbname mouse37_mini_ref \
-dbpass workshop -assembled_name supercontig \
-component_name contig \
-agp_file \

/home/training/ensembl-data/genebuild/assembly/mini_supercontig_contig.agp 

· 
# We also ignore this warning ......

mysql -uens-training -pworkshop -hlocalhost -P3306 -D mouse37_mini_ref -e'select * from assembly '

+-------------------+-------------------+-----------+-----------+-----------+---------+-----+
| asm_seq_region_id | cmp_seq_region_id | asm_start | asm_end   | cmp_start | cmp_end | ori |
+-------------------+-------------------+-----------+-----------+-----------+---------+-----+
|                 1 |                14 | 129260521 | 129429106 |     41261 |  209846 |   1 |
|                 2 |                17 |  69703858 |  69950060 |      2001 |  248203 |   1 |
|                 3 |                13 |  94665450 |  94866948 |     22953 |  224451 |   1 |
|                 4 |                16 |  21549325 |  21662718 |      2001 |  115394 |   1 |
|                 4 |                16 |  21662719 |  21672889 |    115471 |  125641 |   1 |
|                 5 |                15 |  81038621 |  81119472 |         1 |   80852 |  -1 |
|                 6 |                18 |   3208471 |   3436586 |      2001 |  230116 |   1 |
|                 7 |                15 |  23370008 |  23450859 |         1 |   80852 |  -1 |
|                 8 |                14 |  81573483 |  81742068 |     41261 |  209846 |   1 |
|                 9 |                13 |  44047803 |  44249301 |     22953 |  224451 |   1 |
|                10 |                16 |  10375984 |  10489377 |      2001 |  115394 |   1 |
|                10 |                16 |  10489378 |  10499548 |    115471 |  125641 |   1 |
|                11 |                17 |  35208736 |  35454938 |      2001 |  248203 |   1 |
|                12 |                18 |    208471 |    436586 |      2001 |  230116 |   1 |
+-------------------+-------------------+-----------+-----------+-----------+---------+-----+


· Load clone to contig mapping. Script writes to assembly and meta-table. 

eg. mapping-entry in meta table : assembly.mapping clone#contig

perl $HOME/ensembl-src/ensembl-pipeline/scripts/load_agp.pl \
-dbhost localhost -dbuser ens-training -dbport 3306 \

-dbname mouse37_mini_ref \
-dbpass workshop -assembled_name clone \
-component_name contig \
-agp_file\

 /home/training/ensembl-data/genebuild/assembly/mini_clone_contig.agp 

Populate three additional tables and set toplevel attributes

Sequence with a toplevel attribute is said to be toplevel sequence.
Toplevel sequence is the set of non-redundant sequence in the genome ie. where each contig only occurs once and it occurs in the highest possible level. eg. If a contig can be placed into a supercontig and then that supercontig can be placed into a chromsome, then the contig will appear within the chromsome. However, if the contig can be placed into a supercontig but that supercontig cannot be assembled into a chromosome, then the contig will be represented within the supercontig level. Finally, if the contig cannot be placed at all, then the contig itself will be given a toplevel attribute. 
· The tables we’ll need to populate are:

· external_db (by loading a text file into our database) 

· attrib_types (by running a script) 

· unmapped_reason (by loading a text file into our database) 


echo $HOME
mysql -uens-training -pworkshop -hlocalhost -P3306 -D mouse37_mini_ref 
truncate external_db;
load data local infile 
'/home/training/ensembl-src/ensembl/misc-scripts/external_db/external_dbs.txt' into table external_db;
delete from external_db where external_db_id = 0; 


truncate attrib_type; 

load data local infile
 '/home/training//ensembl-src/ensembl/misc-scripts/attribute_types/attrib_type.txt'   

into table attrib_type;
select * from attrib_type where attrib_type_id = 6;
truncate unmapped_reason;
load data local infile
 '/home/training/ensembl-src/ensembl/misc-scripts/unmapped_reason/unmapped_reason.txt' 
into table unmapped_reason ; 

· Set toplevel attributes. Writes to seq_region_attrib table.


perl $HOME/ensembl-src/ensembl-pipeline/scripts/set_toplevel.pl \
-dbhost localhost -dbport 3306 -dbuser ens-training -dbpass workshop \

-dbname mouse37_mini_ref
Deleting old toplevel attributes
Adding new toplevel attributes to 6 slices.
Adding chromosome 3 to toplevel
Adding chromosome 6 to toplevel
Adding chromosome 10 to toplevel
Adding chromosome 13 to toplevel
Adding chromosome 11 to toplevel
Adding chromosome 2 to toplevel

· Check loaded sequence by dumping it out 
mkdir -p /home/training/ensembl-data/genebuild/output/unmasked_seq
perl $HOME/ensembl-src/ensembl-analysis/scripts/sequence_dump.pl\
-dbhost localhost -dbuser ens-training -dbport 3306\

-dbname mouse37_mini_ref \
-dbpass workshop -coord_system_name chromosome \
-output_dir /home/training/ensembl-data/genebuild/output/unmasked_seq

ls /home/training/ensembl-data/genebuild/output/unmasked_seq
10.fa  11.fa  13.fa  2.fa  3.fa  6.fa 

· Have a look at some of the files - as we've only loaded a few sequence regions, you will see quite a lot of 'NNNNs in the sequence files ..... - to view the files use the command


tail /home/training/ensembl-data/genebuild/output/unmasked_seq/10.fa 
· Dump out the database to have backup : 


mysqldump --opt -h localhost -uens-training -pworkshop mouse37_mini_ref\

 > $HOME/db_new.sql
· The dump is saved here ( schema 51 ) : 

/home/training/ensembl-src/mouse_mini_NCBIM37_51_db.sql

· To create the database from scratch use this command : 

mysql -u ens-training -pworkshop -h localhost

-e'create database xxxxx ' 
mysql -u ens-training -pworkshop -h localhost -P3306 -D xxxxx\

< /home/training/ensembl-src/mouse_mini_NCBIM37_51_db.sql

* * * End of Exercise * * *
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