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1. Overview

Binding-site Estimation Suite of Tools (BEST) is a computational software package which includes four motif-
finding programs: AlignACE (Roth et al., 1998), BioProspector (Liu et al., 2001), Consensus (Hertz and
Stormo, 1999), and MEME (Bailey and Elkan, 1994), and the optimization program BioOptimizer configured

for each of these programs (Jensen and Liu 2004).

BEST was compiled on Linux, and thus it can only be run on Linux machines.

Contact: dsche@uga.edu
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2. Obtaining and Installation of BEST

2.1. Obtaining BEST

BEST can be downloaded at:

http://www.cs.uga.edu/~che/BEST/ and http://www.fas.harvard.edu/~junliu/BEST/

The distribution contains:
+ this documentation (as a PDF file and as a text file)
* INSTALL - a simple installation script
* BEST - an executable program of BEST
*  bin —including all motif-finding programs
e data —including a crp dataset for test

» images — supported images and manuals for BEST

2.2. Unpacking BEST

After finishing downloading, type
gunzip bestl.0.tar.gz

followed by:
tar -xvf bestl.0.tar

2.3. Installing BEST

After finishing unpacking BEST, go to BEST1.0 directory, and type “./INSTALL' command, then answer ‘no’

during the process of installation.
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3. Tutorial

3.1. Inputs

1. Required parameters only include input sequence and motif width field.

2. Input sequence should be FASTA format, BEST can automatically convert FASTA format to other formats

satisfying individaul programs. For example, 'Consensus' program only accepts consensus format.

3. Both single and multiple motif motif values are acceptable. For multiple motif width, the following input
formats are acceptable: a). 9-12, b) 9, 10, 11, 12and ¢). 9 10 11 12.

4. Detailed parameter information and usage of individual programs can be found in the 'help' menu of the

main window of BEST.

3.2. Outputs

1. All output files are stored in the same directory where input sequence file are stored. Output files can be
traced for individual programs. For example, if the input sequence is CRP.fas, and the motif width range is
20-24, then the corresponding output format for individual programs are:
a). AlignACE: CRP.aa_20, CRP.aa_21, ... CRP.aa_24
b). BioProspector: CRP.biop_20, CRP.biop_21, ... CRP.biop_24
c). Consensus:  CRP.con_20, CRP.con_21, ... CRP.con_24
d). Meme: CRP.meme_20, CRP.meme_21, ... CRP.meme_24
e). BioOptimizer:
For AlignACE: CRP.aa_20.opt.all, CRP.aa_20.opt.sum, CRP.aa_20.opt.best
CRP.aa_21.opt.all, CRP.aa_21.opt.sum, CRP.aa_21.opt.best

CRP.aa_24.opt.all, CRP.aa_24.opt.sum, CRP.aa_24.opt.best

similarly for BioProspector, Consensus and Meme.

2. When running both motif-finding programs and the BioOptimizer program together in BEST, BEST outputs

a summary table after evaluating all predicted sites. The summary file can also be in the same directory

BEST documentation (12/21/04) 4



under the input sequence file is stored. For example,if the input sequence file is 'CRP.fas’, the summary file
will be 'CRP_BEST.Summary'.

3.1. Asimple example

1. Start BEST by typing BEST. This command opens the main window of BEST, which contains four buttons
for setting up the GUI of the four motif-finding programs, one button for the GUI of BioOptimizer, and one

global ‘run’ button to run all programs.

v Binding-site Estimation Suite of Tools (BEST)

7

IOutputs |

Step 1: Initial Motif-finding BES T

AlignACE . . . . . .
(Binding-site Estimation Suite of Tools)
EioProspectar
Consensus
CCACATTGATTATTTGCACGGCGTCACACTTTGC TATGCC
GTACTGCATGTATGCAAAGGACGTCACATTACCGTGCAGT
LELE GATTTCCTTAATTGTGATGTGTATCGAAGTGTGTTGCGGA
CGATTCCACTAATTTATTCCATGTCACACTTTTCGCATCT
TACCGCCAATTCTGCTAACAGAGATCACACAAMAMGCGACCGET
Step 2: Optimizing
2,
BinCptimizer a8 A T
T - T
JaTCacTX __ LVLY AA
RUN
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2. Set up required fields in GUIs of motif-finding programs. Open GUIs by clicking buttons. For example, the
AlignACE program is selected for motif-finding by clicking the ‘AlignACE’ button. Then fill out all required
fields, including the input sequence file in FASTA format and motif width. We use CRP dataset as the
example, with the width range from 20 to 24. Save the parameters by clicking ‘save’ button. We can set up
other motif-finding programs similarly.

lhd AlignACE

—Input Sequence (required)

Input File (FASTA format) |fc:lusterfhc|mequesUBESﬂ.DfdatafCRF'.fas Browse
— hotif hodel
Mumber of columns to align (required) (- -4 Mumber of non-improved passes in phase 1 {=pp

Mumber of sites expected Undersample

|1D
Background fractional GC content ID_aa Oversample
Seed number I]333561?

1T

Cutput file: |f|:|usterfhumequest-*ElEST1.DfdatafCRF'.aa

Save_Run Save Only | Help | Exit I
L -

|

3. Set up the GUI of BioOptimizer since it usually can improve the prediction accuracy based on the
predicted results of motif-finding programs. After saving the GUI for BioOptimizer, all buttons in the main

window turn green, indicating all programs have been set up.

4. Click the ‘run’ button in the main window. When all invoked programs finish running, a summary of all
predicted results from different programs is displayed as the followings. At this point, you might open a
specific file to look into the detailed information based on this summary table.

fd Output
Initial score | W | & | Consensus | Final score | Mull score [w |4 | Consensus Fram File
1 -5154.16 21 11 gTGTGazaTcgtcacataal -5103.05  -5139.3 22 30 ataTGTGaactagifCACAtat  /clusterhome/GuestBESTT.D/data/CRP hiop_21.0pt
z -5148.13 20 16 talgTGatcgatTCACAGE -5103.09  -5139.25 22 39 alaTGTGAactagatCAcAaat  /clusterhome/GuestBESTI.D/data/CRP biop_20.0pt
Zl -5161.31 22 18 aaTyTGategagyTCACACHa 51045 -5139.16 22 36 HaTgTGaactagiTCACAaat folustenhome/GuestBESTI.D/data/CRP.con_22.0pts
4 -5160.31 24 18 saTgTGategagyTCACActata  -5104.52  -5139.13 22 36 taTgTGaactagTCACAaat  folustehome/GuestBEST!.D/data/CRP.con_24.0pts
5 -5159.57 21 18 aTgTGategaggTCACACHa -510454  -5139.06 22 36 taTgTGaactagiTCACAsat  felusterhome/GuestBESTI.D/data/CRP.con_21.0pts
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