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Introduction

BEST (Bayesian Expression Search Tool) implements a model-based Bayesian
querying tool. This program is designed to query large and heterogeneous microarray
gene expression database. It is able to identify a small set of genes that share
correlated gene expression profiles with the query gene under a subset of
samples/experimental conditions. In addition, it allows linearly transformed
expression patterns to be recognized and is robust against sporadic outliers in the data.
The program is written in C++, and it is available for Linux, UNIX, Windows, MAC
OSX operating systems as a command line executable.

Command

The full command is

J/BEST num_cycles num_chains column_cutoff prior_cutoff factor_cutoff
fix_row fix_column

num_cycles: integers, number of cycles to run in each Markov chain.
Recommended value is 50.

num_chains: integers, number of parallel chains to run.
Recommended value is 5.

column_cutoff: Positive floating point indicates the threshold for a column to be

force into “foreground”.
Recommended value is 5.0.

prior_cutoff: Positive floating point indicates the difference between
“background” and “foreground” standard deviance in
multiplicative scale.
Recommended value is 2.0.

factor_cutoff: Positive floating point between 0 and 1 indicates the threshold
for absolute value of estimated linear transformation factor.
Recommended value is 0.5.

fix_row: integers, number of top genes fixed as targets.
fix_column: integers, number of top experimental conditions fixed as
foreground.

After BEST runs, one can run the R script “rcode.txt” to obtain: trace plot between the
query and the target genes, log-likelihood plots of parallel chains before estimating
cell level noise and after estimating cell level noise, heatmap of raw data and genes
and experimental conditions sorted by BEST’s results.

To do this, R software is required. R is an open source statistics package, and can be
downloaded for free at http://www.r-project.org/.



http://www.r-project.org/

Input file format

Two input files containing gene expression profiles are needed to run BEST. Query
gene is listed in “query.txt”. Each row represents the expression profile of the query
gene under a specific experimental condition. Gene database are listed in
“database.txt”. Each row represents a gene in database, and each column represents a
specific experimental condition. The experimental conditions of the query gene and
genes in database should be in the same order. Users can put informative target genes
at the top and informative experimental conditions at the left of the database, and
specify parameters fix_row and fix_col. BEST will fix top genes as targets and top
experimental conditions as foreground. No missing data is allowed in the input data
files. Before running BEST, all the gene expression profiles should be normalized.
The query gene and genes in database should have mean zero and standard deviation
one. A sample input file is shown below:

query.txt:
0.0609
-1.2428
0.5709
0.4001

database.txt:

0.052185 -1.409382 0.470448 0.155339
-0.013209 -0.520428 0.252571 0.320882
0.148744  -0.916611 0.231274 0.764231
0.916340 -0.910409 0.861553  1.152337

Output format
After running BEST, user can get five txt files:

“rowpost.txt”: four columns represent gene id, gene indicator, posterior probability
and log Bayes ratio, respectively.

“colpost.txt”: four columns represent experiment id, experiment indicator, posterior
probability and log Bayes ratio, respectively.

“loglike.txt”: Each row represents the log likelihood of posterior probability in each
parallel chain.

“factor.txt”: Each row represents the linear transformation factor of each gene in the
database.



“cellnoise.txt”: A binary matrix which has the same format as “database.txt”. 1
indicates that the expression profile in the cell is normal, and O indicates that the
expression profile in the cell is an outlier.
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Comments, suggestions, questions are welcomed, and should be directed to Ming Hu.
Email: hming@umich.edu. Phone: 734-763-4803.
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