Morpheus interactive versions User's Guide

What's different from web version?

	- This version has no limitation in number or size of sequences.
	- To make easier the use of Morpheus, options and parameters are not introduced by command line. Once executed, each needed information will be asked to be introduced before starting analysis.

	Do to web limitations in number or size of sequences, this version allows running Morpheus in local machine doing possible to do analysis without internet conection and with huge datasets.

	An independent script exist for each Morpheus option: Score, Occupancy and ROC (ScoreROC or OccupancyROC).


Installation

	Morpheus programmes are written in Python language (version 2.7) and Python must be installed in your computer to run them. Most systems already contains a version of Python, check your system if you don’t know. For any information about versions and Python installation please visit official Python website (www.phyton.org).

	There are two versions of Interactive Morpheus suite:

	1) With Graphics: This version (with the "g" in the filename) generates similar results than in website. Complete results in txt files and one or more images with graphic representations. This version NEEDS NumPy (http://numpy.scipy.org/) and Matplotlib (http://matplotlib.sourceforge.net/) packages to be installed.

	2) Without Graphics: This is the simplest version and results are written in txt files but no images are generated. This version only needs Python language installed in the system.

	Complete results are in the txt files and can be used for specific graphic representation (in any graphic software).

	For installation, uncompress installation file in a selected folder and run the corresponding file depending of desired option.

	In general, programmes can be executed by "double click" when this option is available in the system and Python is installed. If command line is used there are small differences between systems:

Windows:				> iScore.py

OS/Mac and Linux:		$ python iScore.py


Morpheus suite components V1.0i

	Graphic versions have a "g" in the file name, for instance:

		- iScore.py  Without graphic output.
		- igScore.py  With graphic output.


DicEui.py

	This is a library with several functions shared by all/part of the Morpheus programs. This file is used by all programs and system will show an error message if this file is not found.

Programs:
		In all programs, when analysis has finished the programme will ask if user wants to do another analysis, with the same files or with new ones.
Score (i[g]Score.py)

	This tool calculates the scores of TFBS present in a list of DNA sequences. Program ask first for the file with matrix information and then the file with sequences in fasta format. Then the available options are shown to be selected:
· Option “All” determines the score of all sites in each DNA sequence and generate quantitative profiles.
· Option “Limit” gives similar results than “All” but only site with a score higher than a given limit will be shown. If this option is selected programme ask for the desired limit. 
· Option “Best” gives the site with the best score in each DNA sequence. Result of this option can be used as input for the ROC-AUC tool. 
[image: http://biodev.cea.fr/morpheus/IMAGES/doc/score-chart1.png][image: http://biodev.cea.fr/morpheus/IMAGES/doc/score-chart2.png] (
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)	In graphic versions an histogram is generated to reflect distribution of scores (a). Options "All" and "Limit" also give a graphic output showing the position of the better sites in each sequence (b). 

Occupancy (i[g]Occ.py)

	This tool calculates Transcription Factor Occupancy as the relative expected number of bound transcription factor molecules (Roider et al., 2007) of each DNA sequence. Program has two options:

· Option “All” use all sites in each sequence for Occupancy calculation.
· Option “Limit” gives similar results than “All“ but a score limit can be specified so all sites with score worse than the limit will not be used. If this option is selected programme ask for the desired limit.
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)[image: http://biodev.cea.fr/morpheus/IMAGES/doc/occupancy-chart1.png][image: http://biodev.cea.fr/morpheus/IMAGES/doc/occupancy-chart2.png]	In graphic versions an histogram is generated to reflect occupancy distribution (a). This tool also gives a graphic output showing occupancy of each sequence (b). The Result file can be used as input for ROC-AUC tool.
    

ROC-AUC (i[g]ScoreROC.py or i[g]OccROC.py)

	This tool calculates Receiver Operating Characteristic Area Under the Curve (ROC-AUC) from two data sets (such as bound or not bound regions generated from a ChIP experiment) from the Score tool (option “Best”) or the Occupancy tool outputs.

[image: http://biodev.cea.fr/morpheus/IMAGES/doc/roc-chart1.png][image: http://biodev.cea.fr/morpheus/IMAGES/doc/roc-chart2.png] (
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)	In graphic versions a double histogram (with values for each dataset) is generated to reflect values distribution and as a visual representation of dataset's overlap (a). It also gives a graphical output with ROC curve (b).     
Morpheus Files Format

SEQUENCES

	Sequences must be in standard FASTA format. In order to facilitate data visualization and identification we suggest to use as short as possible sequence names and to pay attention to duplicated names. Anyway, fasta file is processed so a number between parenthesis are added if a duplicated name is found.

	Not allowed characters in sequence name:

		1 .- Avoid the use of “-” in sequence name as is used as mark for genomic information (see bellow). If you use it in a wrong way, name can be truncated incorrectly by some programs when writing results, what can difficult correct identification of sequence when interpreting results.
		2.- Characters “\(:)/?*|<>”  can’t be used in sequences name as several programs use them  for creating individual profiles and data results files, and this characters are not allowed in most systems in file names. By default, fasta file is processed so any of those characters are erased before creating file (white spaces are also substituted by “_”). User must take all this into account as names of output files can be a little different if user have used any not allowed character or white spaces.

	Example of Fasta Format:

[image: http://biodev.cea.fr/morpheus/IMAGES/doc/userguide-chart1.png]


Important
Unambiguous sequences are needed for score calculation of Transcription Factor Binding Sites (TFBS) because one position can have a big influence over TFBS score. Although only “A,C,G,T” characters are allowed for score calculation, Morpheus allows to use sequences with ambiguous characters (IUPAC DNA code for ambiguous positions: U, R, Y, S, W, K, M, B, D, H, V, N, . , -) so user can obtain results for all the sites not affected for those ambiguous positions. Morpheus gives the worst possible score (exact value depends of the matrix) if site contains any ambiguous position. Log file will contain a list with sequences where this situation had been detected and it must be taken into account for correct interpretation of results.
Genomic information : If genomic information are available (chromosome, start position and sequence size) as in the case of ChIP-CHIP or ChIP-seq data, symbol "-" can be used for indicating this information after sequence name as follow: 

                   Name-chromosome-start position-size 

For instance : 

[image: http://biodev.cea.fr/morpheus/IMAGES/doc/userguide-chart2.png]

	Occupancy result files have independent columns for genomic information (empty if not available) to help some possible analysis of results.


MATRIX

	Matrix information can be found in transcription factor databases as JASPAR (http://jaspar.genereg.net/) or directly generated from a DNA sequence alignment using tools as MEME (http://meme.nbcr.net/) or any other algorithm to find motifs. With several available algorithms and several variable starting parameters, several matrices can be obtained from the same DNA set. Any matrix information can be used so several possibilities can be evaluated with Morpheus in a very friendly way.

[bookmark: _GoBack]	A simple and fast tool is available in the Morpheus website to generate matrix information in Morpheus format from a motifs alignment. Tis tool will be available for downloading soon.

	Matrix format allows to use both independent position information and interdependencies information. That can increase complexity of matrix file but is not necessary for every matrix so if only independent information exist it is not needed to add any other information.  

	Here we describe the adequate way to write that information so it can be correctly interpreted. 	Format from MEME tool can be copied directly to generate de Matrix file (text format). 
	The simplest format for a Matrix file is as follow : 

[image: http://biodev.cea.fr/morpheus/IMAGES/doc/userguide-chart3.png]

	The first line specifies characteristics of the matrix separated by whitespaces, followed by information of nucleotide occurrence for each position (one position by line; in the example, a binding site of size 8 positions).

MATRIX --> Indicate that it is a matrix file.
		ALL matrix files must start with this word. 

Type of Data --> COUNT or FREQUENCY or SCORE 

· COUNT --> Data is the occurrence number of each nucleotide (ACGT)
· FREQUENCY --> Data is the occurrence frequency of each nucleotide (ACGT)
· SCORE --> Data is the position weight matrix. 

	If the data is in "COUNT" or "FREQUENCY" formats, transformation to weights data is done as follows:
[image: http://biodev.cea.fr/morpheus/IMAGES/doc/userguide-chart4.png]
	For each position --> Score nt(ACGT) =  

SYMMETRY --> ASYMMETRIC or SYMMETRIC 

	In some cases, due to structure of transcription factor or because it binds as homodimer, the matrix is palindromic, so the scores of a sequence and of its reverse complement are the same. In these cases matrix has a SYMMETRIC structure. 
	If SYMMETRIC option is chosen but the matrix is asymmetric, scores will correspond only with one side (sense) estimation.

NAME --> The name of your matrix. 




Default values : Only the term MATRIX and the matrix type are required for running the program. If one or both of the two others descriptive data (symmetry or name) are missing, the program will use default parameters. 
· Symmetry --> ASYMMETRIC
· Name --> Unknown

DEPENDENCY DATA

	Position weight matrices assume that each base of the binding site contributes independently to the Transcription Factor/DNA affinity. However, there is evidence that interdependencies between positions exist and should be taken into account.  Morpheus format allows using independent positions together with dependency in the needed positions.
	For dependency data, a line with the word "DEPENDENCY" followed by the positions implicated, between brackets, precedes dependency data. This data is organized by alphabetical order for duplets (AA, AC, AG, … TG, TT) or triplets (AAA, AAC, AAG, … , TTG, TTT). In order to facilitate data visualization the use of [A,C,G,T] characters are allowed, for example:

DEPENDENCY (6 7 8)
A       C       G       T
AA -6.0225 -4.0576 -6.0225 -5.8493
AC -6.0225 -5.1562 -6.0225 -6.0225
AG -3.3644 -5.8493 -5.8493 -5.1562
AT -6.0225 -6.0225 -6.0225 -6.0225
CA -6.0225 -6.0225 -6.0225 -5.8493
CC -6.0225 -6.0225 -6.0225 -6.0225
CG -4.2399 -6.0225 -6.0225 -6.0225
CT -5.8493 -6.0225 -6.0225 -6.0225
GA -5.1562 -4.0576 -6.0225 -5.8493
GC -6.0225 -6.0225 -6.0225 -6.0225
GG -0.7194 -4.7507 -5.8493 -3.5467
GT -4.2399 -6.0225 -6.0225 -6.0225
TA -1.8063  0.0000 -6.0225 -1.1954
TC -6.0225 -6.0225 -6.0225 -6.0225
TG -2.4820 -2.8048 -5.8493 -1.9992
TT -4.4630 -5.8493 -6.0225 -6.0225

	Data in independent matrix for positions implicated in interdependencies are not taken into account for score calculation.

LogInfo file
	You can find in the LogInfo file information about the process as the number of sequences that have been identified, matrix data used or any problem in sequences/matrix recognition. 


INPUT FILES

Score & Occupancy: These programs need a file with matrix information (Morpheus format) and a file with sequences (Fasta format).

ROC-AUC: This program needs two result files from Score (option "best" only) or Occupancy, one with the positive data and the other with the negative data.


OUTPUT FILES

Result files:

Two types of files are generated from each program with TFBS information:

1) File(s) in txt format with data organized in columns (score, position, TFBS sequence, etc.) 
2) Image file(s) with TFBS information (score profil, score distribution, ROC-AUC, etc.), using general parameters.

	If you need other graphic representation for specific objectives, txt files contains all needed data and can be easily imported to other programs for graphical representation.


We have realised that txt output files are not correctly visualized with some simple text processor. If you are not able to see information in organized columns try to use other text processor.

Filenames:

	Names of results files cames from sequence file where some information have been added. For instance, the result file from Score tool using option "best" will contain "bestscore" in the filename. We give here some indications of what information can be found in filenames:

-Data: Some information about which kind of data contains the file is indicated: "bestscore", "OccLimit", etc.
-Limit: If an option with limit have been selected it will be indicated between brackets.
-Protein concentration [X]: In occupancy tool a [X] is required for the biophysical model estimation. The [X] used is indicated so results from the same data with different [X] are easily differentiated.
-ROC: ROC result is the comparison between two datasets and if both input data names were used for result name, it could be too long so we have decided to use computer clock. ROC results are written in files with the date-hour analysis have been done.
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>7135
GGTGGGTCTTTGTATGTGTACATGTCGACGTGA
AAATAGAAGAGAAATAAATATCAGCAAAA

>TOPR1
GGGCTTTGGACCGGATCAATAGCCACCTAACC
AAATCTGTGAACGGCGTTACTTTCAAATAAC

>PRR_23b
AAATACTAACAGAAATATCATTGTAGATAAGAC
TITAGGGTCTTCGATCGACATATAATAAAGATA
AGGTTTGGGACCCTTTCAAGC
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>7136-3-236478-62
GGTGGGTCTTTGTATGTGTACATGTCGACGTGA
AAATAGAAGAGAAATAAATATCAGCAAAA

>TOP1-1-36642-63
GGGCTTTGGACCGGATCAATAGCCACCTAACC
AAATCTGTGAACGGCGTTACTTTCAAATAAC

>PRR_23b-5-1997005-87
AAATACTAACAGAAATATCATTGTAGATAAGAC
TITAGGGTCTTCGATCGACATATAATAAAGATA
AGGTTTGGGACCCTTTCAAGC
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