Genome to JCE Pipeline

The following are step-by-step instructions on clustering genome files into a file that is usable in JContextExplorer. 

The ORGANISM folder included in this download contains folders for data for organizational purposes.  

STEP 1: Obtain and Parse Genome Files
Download genome files from NCBI's FTP site. These may be in .gbff or .gbk format. 
ftp://ftp.ncbi.nlm.nih.gov/genomes/genbank/
(Click on the folder of the organism you want to include, select species/strain, all_assembly_versions, and download the .gbff.gz file)
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We need to change these into concatenated .fasta files containing amino acid sequences.

This is done using a parser, "GenbankParser.jar" which separates .gbk/.gbff files into:
· .gff files containing sequence info (name, sequence start/stop, read direction [+/-] and product="annotation"), places output files into "ANNOTATION"
· .fasta files containing amino acid sequences, organism IDs, and their seq locations. Places output files into "TRANSLATION"
1. Put all .gbff or .gbk files to be included in the dataset in ORGANISM>PARSE>GBK. 
(.gbff files need to be saved as .gbk to use the parser)
Note: Files should be saved so that there are no spaces in their names; use underscores. 

2.  CHANGE PARAMETERS IN ParseGenbanks.txt for directory paths to your ANNOTATION, GBK, AND TRANSLATION FOLDERS. (see below) 

[image: ]
3.	Run ParseGenbanks.txt 

4.	In command line, concatenate all .fasta files (TRANSLATION folder) by typing:   

cat organism1.fasta organism2.fasta organism3.fasta > Concatenated_AA_Sequences.fasta
	
 Example: 
cat Myxococcus_xanthus_DK1622.fasta Myxococcus_stipitatus_DSM14675.fasta Myxococcus_fulvus_HW1.fasta > All_Myxococcus.fasta

[bookmark: _GoBack]STEP 2: Blast all genes against all other genes
Use the concatenated .fasta file for running the Blastall program.

5.	Copy your concatenated .fasta file into the BLAST Directory. 

6.	CHANGE PARAMETERS IN Run_Blastall.txt to the respective directory path and file names. 
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7.	Run: Run_Blastall.txt.
	(Note: The Blastall takes a long time, still working out how to get it multi-threaded. 
	(-num_threads 6 doesn't work?))

 After running blast, we need to filter the results…

STEP 3: Filtering
We need to filter the blast file for higher stringency. 

8.	Copy your concatenated .fasta file (Concatenated_AA_Sequences.fasta) into ORGANISM>FILTERING>INPUT

9. 	Copy your raw blastall output ((OUPUT_FILENAME_Blast.txt) file into ORGANISM>FILTERING>OUTPUT
	(FILTEROUT will hold the filtered file "FILE_ALL_BLAST_filtered.txt" when done filtering)

10.	Run Filter_BLAST.pl
Stringency: "Filtering parameters" coverage=0.8, evalue=1e-10, length=0.75. 
 Takes from directory with raw blast results (OUPUT_FILENAME_Blast.txt)
 Spits out filtered files with those conditions. 

STEP 4: Clustering
Now, let's make those clusters from the filtered blast results.
	
11. 	Copy Filtered Blast file (FILE_ALL_BLAST_filtered.txt) into ORGANISM>CLUSTERING>BLAST

12. 	CHANGE PARAMETERS in MCL_Clustering.txt
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13. 	Run MCL_Clustering.txt
The output files will be in ORGANISM>CLUSTERING>MCL_Clusters 
FILE_ALL_BLAST_filtered.abc
FILE_ALL_BLAST_filtered.mci
FILE_ALL_BLAST_filtered.tab
out.FILE_ALL_BLAST_filtered.mci.I25

STEP 5: Post-MCL Formatting

Now we have clusters, but need to modify the format of the files to be able to put them into JContextExplorer. 
We will be creating a new matrix that condenses all of the organisms and clusters. 

(STEP 5.A)
We need to modify the original .gff files that the Parsing step spit out to include an "ID" at the end of each line.   
Genus_species_strain_number--OrganismID--start#--stop#
Myxococcus_xanthus_DK1622--NC_008095--87--1439

This is done in the FIRST STEP in "Post_MCL_Processing.R"
(Run in RStudio for these steps)

14.	Copy original GFF files into ORGANISM>POST_MCL>GFF

15. 	Set working directory to /Users/YOUR/PATH/TO/ORGANISM/POST_MCL/GFFwID
16.	CHANGE PARAMETERS for .gff file input
17.	Run Post_MCL_Processing.R through step 1 ("BREAK HERE TO MAKE SURE EVERYTHING WORKED")

The output files should be in ORGANISM>POST_MCL>GFFwID
They should look like the GFF inputs, but with an extra column at the end. 

Once you have verified the files are there and in correct format, move to STEP 2 in "Post_MCL_Processing.R"

(STEP 5.B)
Now we need to reformat the MCL file. 
18.	CHANGE THE PATH for "/Users/YOUR/PATH/TO/ORGANISM/Clustering/MCL_Clusters/out.FILE_ALL_BLAST_filtered.mci.I25" 
19.	SET WORKING DIRECTORY to ORGANISM>POST_MCL
20. 	Run "Post_MCL_Processing.R" from Begin STEP 2 through the end of STEP 2. 

The output file "Cluster_ID_Assign.txt" will be in ORGANISM>POST_MCL
It should have the organism ID (last column from the GFFwID files), followed by a cluster number on each line. 

(STEP 5.C)
Now we need to make the final cluster file for JContextExplorer to read. 
Depending on number of organisms and if your computer has multiple cores, you may choose to split up the runs into instances in terminal. 
For example, you can start 8 R instances in terminal, and run organisms 1-2 on one, 3-4 on the second, 5-6 on 3rd, etc. 

21.	CHANGE PATHS to your files
22.	IF SPLITTING BETWEEN MULTIPLE INSTANCES:  Where the line reads: 
				for(g in 1:length(gff.names3)){
	You should change to: 
				for(g in 1:2){
	or			for(g in 3:4){
	or			for(g in 5:6){			
to run files 1+ 2 in one instance (3+4 or 5+6). 

23. 	PASTE from "STEP 3 - GENERATE THE CLUSTER FILE FOR JCE" through "END STEP 3" 

IF YOU SPLIT BETWEEN MULTIPLE INSTANCES then you NEED TO CHANGE the output file name in "STEP 4" in "Post_MCL_Processing.R"
	Where it says:
				 write.table(exportMat,"ClusterID_ALL.txt",sep='\t',quote=FALSE,row.names=FALSE,col.names=FALSE)
	Change to:
	write.table(exportMat,"ClusterID_1_2.txt",sep='\t',quote=FALSE,row.names=FALSE,col.names=FALSE)
	or
write.table(exportMat,"ClusterID_3_4.txt",sep='\t',quote=FALSE,row.names=FALSE,col.names=FALSE)
	or
write.table(exportMat,"ClusterID_5_6.txt",sep='\t',quote=FALSE,row.names=FALSE,col.names=FALSE)
	For each file set in each “instance”. 

24.	PASTE from "STEP 4" through the end. 
Files generated from separate instances will need to be concatenated again: 
			cat ClusterID_1_2.txt ClusterID_3_4.txt ClusterID_5_6.txt > ClusterID_ALL.txt
	or		cat *.txt > ClusterID_ALL.txt

****FINISHED! These files are now ready for JContextExplorer!****

See downloadable manual for getting started in JContextExplorer:
	http://bme.ucdavis.edu/facciotti/files/2011/06/UsersManual_v2.pdf
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606 L] MCL Clustering.txt
Fi/bin/bash

# This script MCL (Markov Clustering).
*

*

# This script does the following:

*

# (1) Convert filtered blast results to abc format

# (2) Genreate .mci and .tab files

# (3) run MCL with Inflation parameters I = (1.4, 2, 4, 6)

*

# Note that changes need only be made in the parameters section to apply this analysis to a different set of files.
# parameters

MAINDIR=' /Users/your/path/to/ORGANISM/CLUSTERING ' ; s

FILENAME="FILE_ALL_BLAST_filtered';

BLASTRESULTSEX='BLAST'; ~ #—

CLUSTEREX="MCL_Clusters'; o

echo "Starting analysis,Af’

# (1) Convert filtered blast results to abc format
6 SHATNDIR;
cut -f 1,2,4 SBLASTRESULTSEX/SFILENAME. txt > SCLUSTEREX/SFILENAME.abc;

echo "Conpleted Step 1/3'

# (2) Generate .mci and .tab files
mexload —abe SCLUSTEREX/SFILENAME.abc ——strean-nirror —-strean-neg-1og10 ~strean-tf 'ceil(20
SFILENAME.nci —write-tab SCLUSTEREX/SFILENAME.tab

~o SCLUSTEREX/

echo "Conpleted Step 2/3'

# (3) run MCL with Inflation parameters I = (1.4, 2, 4, 6)

# must change to directory where output should be written.
6 SCLUSTEREX;
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[l ASSEMBLY_REPORTS/ 12/15/15, 10:06:00 AM
[lb Acanthisitta_chloris/ 1/9/15, 1.

.l Acromyrmex_echinatior/ 6/17/15, 1

[ Acyrthosiphon_pisum/ 18/15, 1

[} Ailuropoda_melanoleuca/ 6/15/15, 1

[} Alligator_mississippicnsis/ 11/13/15, 3:51:00 PM
[ Alligator_sinensis/ 11/2/15,3:39:00 PM
(b Amborella_trichopoda/ 3/25/15,12:00:00 AM
(b Amphimedon_queenslandica/ 6/15/15, 1

Ll Amyelois_transitella/ 8/7/15,6:

[ Anas_platyrhynchos/ 7/10/15,9:

[l Anolis_carolinensis/ 18/15, 1

[ Anser_cygnoides_domesticus/ 7/29/15,3:20:00 PM
Ll Aotus_nancymaae/ 5/7/15,1 00 AM
[} Apaloderma_vittatum/ 1/9/15, 12:00:00 AM
[} Apis_dorsata/ 11/14/14,12:00:00 AM
[ Apis_florea/ 5/16/15,12:00:00 AM
(b Apis_mellifera/ 9/29/15,8:30:00 PM

Ll Aplysia_californica/ /8115, 3:
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#1/bin/bash

This script completes the following tasks:

#
*
# (1) transforn .gbk file into off file (no protein translations)
# (2) transforn .gbk file into .fasta protein translations file.
*

# This file was created + run on Friday, November 13, 2015

# Editable parameters:

‘GENBANKDIR="/Users/YOUR/PATH/T0/ORGANISH/PARSE/GBK"; _ #——
ANNOTATIONDIR=" /Users/YOUR/PATH/TO/ORGANISH/ PARSE/ANNOTATION" ; =
TRANSLATIONDIR=" /Users /YOUR/PATH/TO/ORGANISM/PARSE/ TRANSLATION' ; e
SCRIPTSDIR="/Users/YOUR/PATH/TO/ORGANISH/PARSE/SCRIPTS ';

# move to genbank directory.
6 SGENBANKDIR;

# iterate through loop.
for FILE in *; do

NAME=${FILE%.};

# (1) transforn .gbk file into .gff file and .fasta protein translations
6 SSCRIPTSDI

java —jar GenbankParser.jar i SGENBANKDIR/SFILE -0 SANNOTATIONDIR/SNAME.gff -p
STRANSLATIONDIR/SNAME. fasta -5 SNAME —t CDS, tRNA, rRNA g

# return to home directory for each pass around the loop.
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Fi/bin/bash

# This script performs all BLAST-related activities for the organism
# dataset.

*

# (1) create BLAST database

# (2) blastall, line-by-line format, E-value le-5

# parameters
/Users /PATH/TO/ORGANISH/BLAST ' ; =
Concatenated_AA_Sequences. fasta'; d—
rganisnDB’ —

OUTPUT_FILENAME_Blast.txt';

# (1) create BLAST database
4 SBLASTDIR;

/usr/local/ncbi/blast/bin/makeblastdb ~in SCDSFILE ~dbtype 'prot’ ~title SDBTITLE;
# (2) blastall, line-by-line format, E-value le-5

Jusr/local/ncbi/blast/bin/legacy blast.pl blastall -p blastp - SBLASTDIR/SCOSFILE —
SBLASTDIR/SCDSFILE o SBLASTDIR/SOUTFILE -e 1e-5 -m § -b 38888 -v 3
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