
•An uncharacterized 
transcript (XR_661516.3) 
contained ten exact 17-mer 
repeats of 
GGGTCAGTGTGGGGTC
A upstream of its 
transcriptional start site..
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• 249 genes had at least one 
RARE motif instance

• 6 (2.5%) of genes contained 
more than one motif

III. Results
Retinoic acid (RA) is a derivative of Vitamin A that is essential for 
vertebrate growth and development. RA regulates the expression of 
target genes by converting a heterodimer comprised of a general 
retinoid receptor (RXR) and an RA-specific receptor (RAR), into 
an active transcription factor that binds motifs called Retinoic acid 
response elements (RAREs) [2,3].

I. Motivation

We examined the promoter sequences of the 
zebrafish transcriptome 1Kb and 10Kb 
upstream of each of the 65,171 genes in the 
danRer11 (GRCz11) reference genome. 

II. Methodology
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The RARE motif, originally thought to be a direct repeat (DR) of 
AGGTCA, was later found to have variation in the sequence [2].  
This motif can be characterized as (A/G)G(G/T)T(C/G)A [2].
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Variable RARE Motif RGKTSA 
(IUPAC convention: RàAG; 
KàGT; SàCG). Figure 
adapted from [2].

We investigate the distribution of the exact 
repeats that comprise the RARE motif in 

zebrafish gene promoter regions.

We searched for 17-mers that contained a 6-mer prefix and a 6-mer 
suffix with five wildcard nucleotides in between. For each prefix 
and suffix, we looked for all possible combinations the 6-mer 
RARE motif reported in previous work [2], totaling 64 different 
prefix/suffix combinations in the 17-mer.

• While the AGGTCA…AGGTCA is a prevalent RARE motif, it only 
comprises 16% and 15% of motifs 1Kb and 10Kb upstream, 
respectively.

• Our next goal is to cross-reference genes identified in this 
unbiased search with genes recently identified as RA-responsive 
by an RNA-Seq experiment.

IV. Conclusions & Future Work

1Kb Upstream 10Kb Upstream

We performed the same analysis on the 1Kb and 10Kb upstream 
regions of each gene in the zebrafish reference genome.

• 3,281 genes had at least one 
RARE motif instance

• 210 (6.4%) of genes contained 
more than one motif

The distribution of nucleotides in the 17-mer motifs were similar 
for the 1Kb and 10Kb datasets, despite the 13-fold increase in 
genes with the motif.  The information content of the 5-mer span 
between the prefix and suffix was quite low .

• 31% of motifs are DRs 
(diagonal) 

• 50% of DRs are 
AGGTCA…AGGTCA

• 34% of motifs are DRs 
(diagonal) 

• 44% of DRs are 
AGGTCA…AGGTCA
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