DNA and Protein Motif Pattern searches in FungiDB
This tutorial uses https://beta.fungidb.org
Example 1. Identify GATA motifs in Aspergillus fumigatus Af293 using
DNA Motif Pattern Search

There are three major classes of eukaryotic zinc finger proteins. For example, Class |l
represents a group of proteins that includes transcription factors binding to GATA DNA
motif. This motif occurs in the regulatory regions of the target genes and can be defined
as [(A/T)GATA(A/G)] (A or T, followed by GATA, followed by A or G).

Using the VEuPathDB Regular Expression Tutorial, we can re-write the motif as follows:
[ATIGATA[AG], where [ | means “match any character contained in the brackets”.

To deploy a search for GATA DNA motif in Aspergillus fumigatus Af293, follow these
steps:

e Navigate to the Search for... and filter for motif,

e Select DNA Motif Pattern,

e Find A. fumigatus Af293 genome by filtering genomes for fumig,

e Enter [AT]GATA[AG] in the Pattern parameter and click Get Answer
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Further reading: https://mmbr.asm.org/content/70/3/583




Example 2. Find fungal genes downstream of a regulatory DNA motif.

DNA motifs are important for the regulation of processes linked to host cell invasion,
production of secondary metabolites, etc. The basic-helix-loop-helix (b-HLH) motif is
involved in transcriptional regulation and cell-type determination. S. cerevisiae
transcription factor PHO4 is one of the b-HLH motif proteins. It binds to the CACGTG
DNA motif and positively regulates the acid phosphatase PHO5.

Identify all genes with upstream (600bp) CACGTG DNA motif in S. cerevisiae S288c
and determine if PHOS5 is one of those genes.

e Navigate to the Search for and filter for motif;

e Select DNA Motif Pattern, which is located in the Genomic Segments menu;
e Find S. cerevisiae genome by filtering genomes for cerev

e Enter CACGTG in the Pattern parameter and click Get Answer
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e Next, click on the + Add a step button
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e Select Use Genomic Colocation... > A new Search > Genes
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e Expand Genes options by clicking and select Taxonomy, and then
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o Filter on cerev to select S. cerevisiae genome and click on the Continue...
button



© Organism

1 selected, out of 148

add these | clear these | select only these
select all | clear all

Add a step to your search strategy

( cerev

& Fungi
B Ascomycota
(B Saccharomycetes
& Saccharomycetaceae
Saccharomyces
Saccharomyces cerevisiae S288¢

add these | clear these | select only these
select all | clear all

Continue...

a name (optional)

arch a weight (optiona

Set up colocation tool to Return each Gene from the new step whose

upstream 600 bp region overlaps the exact region of a Genomic Segment
(which is the CACGTG motif) from the current step and is on either strand.

€

"Return each Gene from the new step

Add a step to your search strategy e

B the

overlaps

) whose |upstream region

=

Region

Gene

) Exact

© Upstream: bp
Downstream: bp

~ Custom:

beginat: = start B - Bbp
endat: | start B - al:lbp

Run Step

exact region |of a Genomic Segment from the current step and is on _either strand [

! Region

Genomic Segment

© Exact

Upstream: bp
Downstream: bp

~) Custom:

beginat:  start B + Bl:]bp
endat  stop B + Bl:]bp

Click Run Step




Organ DB <E |x
6,350 Gones

— f
449 Genes |

Stan 1 Stan 2

449 Genes (409 ortholog groups)

Gene Results | Genome View Analyze Results

Organism Filter

select all | clear all | expand all | collapse all Rows per page: 1000 B Download Add to Basket Add Columns
" Hide zero counts
‘: Search organisms. ) e Gene Transcript |z Genomic Location Product Match
Fungl 449 w D D 12 organism ©@ © (Transcript) L2 Description © O ik Count @ Region ©
| Oomycetes 0 &
select all | clear all | expand all | collapse all .
- 'YHLO38C- Saccharomyces
£ . ) . )
Hide zero counts I YHLO38C 1261 cerevisiae $288¢ BK006934:23617..25509(-) Cbp2p 2 25510-26109 ()
£
§
g 'YHLO36W-
% YHLO36W | goey e aibe o0 :26241.27881(+) Mup3p 2 25641 - 26240 (+)

e To check if PHOS is one of the 449 genes returned, click on the + Add a step

button, choose to Combine with other Genes, and intersect with Text
search:

€ Add a step to your search strategy

@ Choose howto combine with other Genes
Combine with other Genes

© @ 2NTersecT3 @ 2unions @ 2mimnus 3 @ 3minus2

@ Choose which Genes to combine. From...

© Anewsearch An existing strategy 7 My basket
Transform into related records —

Organism
6350 Genes - -
Y K 2 [ text %)@

: Text
449Genes ¢ " e
sp2 Seps Q Text (product name, notes, etc.)

Find genes with a text search against their
product name, notes, GO, EC, Domains, NRDB,
or metabolic pathways.

Use Genomic Colocation to
hinn with athar fant,

e Search for a text term PHO5 in Gene name or symbol.

€
Add a step to your search strategy o
(" cerev %)@
© Fungi
B Ascomycota
[ saccharomycetes
2 Saccharomycetales
© Saccharomycetaceae
Saccharomyces

Saccharomyces cerevisiae
Saccharomyces cerevisiae S288¢

add these | clear these | select only these
select all | clear all

© Text term (use * as wildcard)

PHOS

© Fields

~ Alternate product descriptions
| EC descriptions and numbers
Epitopes from IEDB
" External links
" Gene ID
Gene name or symbol
"I Gene type




My Search Strategies

Opened (1)  All(963) Public (37) Help

Unnamed Search Strategy * #

1 Gene (1 ortholog groups)

Organism Filter

Rows per page: 1000 [ Download AddtoBasket  Add Columns

[>) Gene ID Transcript ID Product Description @ © il Genomic Location (Gene) @ © Gene Name or Symbol ©
T
0

Rows per page: 1000 [

o YBR093C 'YBR093C-126_1 acid phosphatase PHOS BK006936:429,548..430,951(-) PHOS
K
z
E

Further reading: https://www.pnas.org/content/99/26/16893

Example 3. Identify CaaX box proteins using Protein Motif Search

CaaX box proteins undergo several modifications essential to their targeting. These

eukaryotic proteins contain a motif where cysteine is followed by the two aliphatic amino
acids, followed by an amino acid that confers substrate specificity (e.g. proteins with C-
terminal cysteine-aliphatic-aliphatic-M/S/Q/A/C/L/E amino acids, where M/S/Q/A/C/L/E

confer substrate specificity).

Using the information below and the VEuPathDB Regular Expression help, define CaaX

motif and identify corresponding gene in S. cerevisiae.

1. Aliphatic amino acids are non-polar and hydrophobic that are mostly found within

protein molecules (e.g. isoleucine, leucine, valine), while alanine and glycine may
be found either inside or outside a protein molecule.

2. Amino acids codes:
Cysteine — C Isoleucine — | Leucine — L Valine -V
Alanine — A Glycine - G Serine — S Methionine — M
Glutamine — Q Glutamic acid - E

3. Use $ to match only at the end of the string or C-terminus

The C-terminal CaaX (cysteine-aliphatic-aliphatic-M/S/Q/A/C/L/E) motif can be re-
written as: ILVAG][ILVAG][MSQACLE

- Cysteine

ILVAG] - matches any aliphatic amino acid (isoleucine, leucine, valine, alanine, glycine)

MSQACLE] - matches any amino acid that confers substrate specificity
- match only at the end of the string or C-terminus



Deploy a search for CaaX protein motif in S. cerevisiae S288c:

Navigate to the Search for... and filter for motif;
Select Protein Motif Pattern;
Find S. cerevisiae genome by filtering genomes for cerey;
Enter C[ILVAG][ILVAG][MSQACLE]$ in the Pattern parameter and click Get
Answer
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Further reading: https://ec.asm.org/content/5/9/1560




