DNA Motifs
Exercise 6

6.1 Identification of specific DNA motifs.
Note: For this exercise use http://microsporidiadb.org

a. Find all BamHI restriction sites in all microsporidia genomic sequences
available in MicrosporidiaDB. Note: you can use this search to find complex

motifs like transcription factor binding sites using regular expressions.

Hint: BamHIl = GGATCC and the DNA motif search is under the heading
“Genomic Segments”.
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_.GACACCAAAAACAAAGAGCAGGATCCAGAGCCATCATATGGAGGCG..




6.2 Find genes that have one of these BamHI sites within 500 nucleotides

upstream of their start.

In the section 6.1 you found BamHI sites, but now you are looking for genes that have
one of these sites located within 500 nucleotides upstream of their start.

Hint: You can achieve this by running a genomic collocation search defining the
genomic relationship between the BamHI sites and genes. Add a “Genes by Organism”
step to the motif search and select the “1 relative to 2, using genomic locations”

option.
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5 Combine Step 1 and Step 2 using relative locations in the genome
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6.3 Using a similar sequence of steps as in part 6.2, define which of these genes

also have a BamH] site in their 500 nucleotide downstream region.

Hint: after you click on add step you will have to select DNA motif search and select

the genomic collocation option.
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6.4 Taking this a step further, define which of these genes does NOT contain a

BamHI site within them.

Hint: you will have to use a nested strategy.
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Look at your results. Do they make sense? Confirm your results by looking at
one of the genes in Gbrowse and showing BamHI restriction sites.



Note: you can add columns to your results by clicking on the Select Columns button
(see image below). For the example above, you can add a GBrowse column that
allows you to go directly to GBrowse at the genomic coordinates of any ID in your
result list.

My Step Result:
[= Filter results by species (results removed by the filter will not be combined into the next step.)
Reélllms %’}23'&9 Encephalitozoon cuniculi | Encephalitozoon hellem | Encephalitozoon intestinalis | Enterocytozoon bieneusi | Nosema ceranae
84 70 3N 18 23 12 0
DNA Motif - step 4 - 84 Genes Add 84 Genes to Basket| Download 84 Genes
Genes Genome View (beta)
Advanced Paging
|n I: Gene ID |¢ Genomic Location @ < Product Description @ )\_/'(
7 EBI_24411  ABGBO01000099: 438 - 728 (+) hypothetical protein {
7 EBI_27581  ABGB01000203: 976 - 1,491 (-)  hypothetical protein
7 EBI_25435  ABGB01000276: 1,036 - 1,248 (-) hypothetical protein Select Columns * x
7 EBI_26304  ABGB01000351: 1,323 - 1,454 (+) hypothetical protein
7 EBI_26621  ABGB01000486: 358 - 558 (+) hypothetical protein Update Columns
T EBI_25638  ABGB01000541: 218 - 430 (-) hypothetical protein
2 EBI 25705  ABGBO01000850: 191 -403 (+)  hypothetical protein clear all | expand all | colla Sfe all
~ EBI 26491  ABGB01000853: 329-541()  hypothetical protein : reset to current | reset to default
7 EBI_26598  ABGB01000992: 532 - 744 (+) hypothetical protein ' JText, IDs, Species
7 EBI_27558  ABGB01001170: 475 - 687 (+) hypothetical protein = [J Genomic Position
2 EBI 27632 ABGB01001257- 59 - 238 (+) aspartate-ammonia ligase - [J Chromosome

- ) Genomic Location
- [ Gene Strand

& [ Gene Attributes

= [ Protein Attributes

- [J Product Description
- [ Molecular Weight
- [J1soelectric Point
- [ Protein Features

- [ Putative Function

& (J Evolution

- ™ GBrowse

- [ Weight

clear all | expand all | collapse all
reset to current | reset to default

Update Columns




Note: you can configure restriction sites by clicking on the configure button in
GBrowse and selecting the restriction sites you would like to display (see image
below). To view restriction sites, the “Restriction Sites” data track must be turned
on. Go to the “Select Tracks” page and click “Restriction Sites” under the “Analysis”
section.
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