SUPPLEMENT

Promoter analysis

In order to look for possible promoter regions in our dataset, two motif finding tools were used: AlignACE and MotifRegressor. The Promoter Analysis was done on all genes which had no missing values for the T0 timepoint (n=3667). We obtained the 1000 upstream (5’) base pairs of these genes from SGD (ftp://genome-ftp.stanford.edu/pub/yeast/). 

MotifRegressor


MotifRegressor (E. M. Conlon et al., 2003) is a motif finding program which can be used to find putative binding sites for transcriptional factors in the upstream regions of genes. A list of DNA sequences of upstream  regions (1 Kb) of genes in FASTA format and their expression values are input to the program. The genes are ranked on the basis of their expression values and candidate motifs are found in the top ranking set of genes, followed by a validation on a larger set of genes. The number of top ranking genes to list is user specified. The ranking can be done so as to consider candidate motifs from the most highly expressed genes or the most highly repressed genes. After finding candidate motifs from the top ranking set of genes, every gene in the input list is assigned a motif matching score for every candidate motif. This motif matching score is referred to as the MR score in the manuscript. Then a linear regression is done to fit the expression value of the genes and the score of the genes. This results in a p-value which is used as a significance criteria for a motif. Every motif is identified by its consensus sequence. Previous work (E. M. Conlon et al., 2003) has shown MotifRegressor to be superior to other motif finding programs, including AlignACE. The majority of our analysis was done on the output that we get from MotifRegressor. We used AlignACE to compare and validate our results.

AlignACE

AlignACE (http://atlas.med.harvard.edu) finds motifs representing putative binding sites for transcriptional factors. The input to this program is a list of DNA sequences of upstream regions (1 Kb) of genes in FASTA format. This program is based on Gibb's sampling and finds motifs that are over-represented in the input sequence set. AlignACE assigns a MAP score (significance) to every motif.  The higher the MAP score the more significant is the associated motif.
 
Results

We ran MotifRegressor on our entire dataset (n=3667) with the log2
expression values  from the T0 timepoint, for both highly expressed and highly repressed genes. Since the number of motifs found by MotifRegressor was very large we established a selection criteria to identify good motifs. Our criteria to consider a motif (M) are: 
1) M must have a significant p-value. The p-value cutoff that we used was 1e-7. Motifs which had a p-value less than or equal to 1e-7 constituted of the set of significant motifs. 
2) M has to occur more than once among the significant motifs which satisfy the first criteria. 

For every motif that was found to be significant the top 100 MR scoring genes are obtained. In order to identify whether a particular motif is occurring more than once in the set of significant motifs, we came up with a similarity criteria between the consensus sequences from two motifs. Two motifs were considered to be similar if they had a match of at least 6 base pairs in continuum. All motifs which were similar on the basis of the 6 base pair match were put into a group. The consensus sequence of the group  was the larget common substring among all the motifs in a group. The list of top 100 MR scoring genes for every motif in a group were merged to remove overlap. Finally the top MR scoring genes from the group were obtained. 

In order to identify whether the consensus sequence of the good motifs belong to known motif consensus sequences, we used the SITE table of the TRANSFAC database (http://www.gene-regulation.com). We searched for hits of substrings of the consensus sequences. The length of the search sub-string (l) ranged from the total length of the consensus sequence to a minimum of 6 base pairs. We looked for sub-strings with smaller values of l only if no hits were found with higher values.

We obtained the list of the 100 highest scoring genes for every motif group and found the distribution of these genes for every cluster shown in Figure 1. We observed that cluster IV and V have a much larger number of genes associated with BUF and RAP1 respectively, suggesting that genes found in these clusters have coordinately regulated processes. 

In order to validate our analysis with MotifRegressor, we used AlignACE on the set of DNA sequences from the upstream regions of genes in our dataset.  The output from AlignACE was given to another program named CompareACE (http://atlas.med.harvard.edu) which found the set of previously identified motifs from the set found by AlignACE.

The results of both AlignACE and MotifRegressor had some motifs in common. These are MIG1, RAP1, STRE, REB1.  MotifRegressor identified four binding sites for RAP1. The top 100 genes for the RAP1 binding sites had an overlap of at least 65 genes that were identified from a previous genomic screen
 (J. D. Lieb et al., 2001)

. These genes are present in three lists included here (Web_Tbl A, B and C) available from http://genome-www.stanford.edu/rap_sir/Download.shtml.
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