Demo: Ensembl Fungi gene trees and homologues

Let’s look at the homologues of Saccharomyces cerevisiae YPRI140W aka Tazl. This gene is involved
in stress response and conserved across different taxonomic domains. Search for the gene and go to

the Gene tab.

Click on Fungal compara: Gene tree, which will display the current gene in the context of a
phylogenetic tree used to determine orthologues and paralogues.
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Budding yeasts: 16 homologs

| Naumovozyma: 2 homologs

YGR110W, Saccharomyces cerevisiae

Kazachstania: 2 homologs

Saccharomycetaceae: 5 homologs

Saccharomycetaceae: 4 homologs
Saccharomycetaceae: 3 homologs
Kluyveromyces: 3 homologs
Hanseniaspora: 4 homologs

‘. Pichiaceae: 5 homologs

of interest

KO01_01820, Saccharomyces sp. 'boulardii’ str. biocodex (GCA_001298375)
YGR110W, Saccharomyces kudriavzevii IFO 1802 (GCA_000167075)
DI49_2071, Saccharomyces eubayanus str. FM1318 (GCA_001298625)

CAGLOLO04686g, [Candida] glabrata str. CBS138 (GCA_000002545)
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L————0 VALIA101_S11E00914G, Yarowia lipolytica (GCA_900087985)
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Funnels indicate collapsed nodes. Click on a node (coloured square) to get a pop-up. We can then see

what type of node this is, some statistics and options to expand or export the sub-tree.
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There are some quick filtering options below the image, where you can add paralogues, and quickly

expand or collapse nodes.



View options:

e View current gene only (Default)

e View paralogs of current gene

e View all duplication nodes

e View fully expanded tree

e Collapse all the nodes at the taxonomic ranf - e L
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Use the 'configure page' link in the left panel to ¢
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You can download the tree in a variety of formats. From the pop-up above you can click to export the

sub-tree. Alternatively, click on the download icon E in the bar at the top of the image to get a pop-
up where you can choose your format. You can preview this file before you download.

File name: TAZ1_gene._tree
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File format:

Guide to file formats

CLUSTALW FASTA Mega

CLUSTAL W(1.81) multiple sequence

homo_sapfens/1-465588  CCTCAGGAC
pan_troglodytes/1-465588 CCCCAGGAC

homo_sapiens/1-465588  CCCAGTGCC
pan_troglodytes/1-465588 CCCAGTGCC

MSF

ProjectedMultiAlign MSF: 2 Type:

Name: homo_sapiens/1-465588  Ler
Name: pan_troglodytes/1-465588 Ler

"

homo_sapiens/1-465588 CCTCAGGACC &
pan_troglodytes/1-465588 CCCCAGGACK

homo_sapiens/1-465588 GGGTCAACAC Ct

>homo_sapiens/1-464308

CCTCAGGACCGACGGCAAACCAACCAGAT
CCCAGTGCCTTCGACTGCCTCCTGEGCCC
TGGGACAGAGAGAGAACCACAGC TGGCTC
AGGGGCCTGETTGGGGEGT TAGATCAAAC
CCGACGTGGATCCTGATATTGGCCACCTC
CCAGGCTCTGTGCAAAAAGGTTGCTGTG/
AGGAAGACCGTGGTGCCTCTGCCTGTGT]
AAAGATGGGGGTGGGTGTGGATTCCTCT]
GGGAGAGGGAAGAAGAAAGGGCCCTGGG(
CACPCCTECCECITITACCCEACTECEEL

Newick

OrthoXML

<?xml version="1.0" encod

<orthoXML xsi:schemaLocat

xmlns:xsi="http://www.w3.

<species NCBITaxId="925

<database name="Unkno
<genes>

<gene id="6053741

<gene id="5945247

#mega
1Title: ProjectedMultiAlign:
IFormat datatype=dna fdentical=.

#homo_sap CCTCAGGACC GACGGCAAAC
ANETOR! 2 (Cilueiih) Loanedante

#homo_sap CCCAGTGCCT TCGACTGCCT
(TR | AoAnBrmAnD CABOAanBes

#homo 5ap TGGGACAGAG AGAGAACCAC

Nexus

[TITLE: ProjectedMultiAlign]

dinensions ntax=2 nchar=465588:
format interleave datatype=na  gap=

matrix

nono_sapiens CCTCAGRACC |
pan_troglodytes CCCCAGGACE |
nono_sapiens GEGTCAACAC |
pan_troglocytes GGGCCAACAC |
Pfam

hono_sapiens/1-465588 CCTCAGGA
pan_troglodytes/1-465588  CCCCAGGA

We can look at homologues in the Orthologues and Paralogues pages, which can be accessed from the
left-hand menu. If there are no orthologues or paralogues, then the name will be greyed out. Click on
Orthologues to see the orthologues available.
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Click on 'Show details' to display the orthologues for one or more groups of species. Alternatively, click on 'Conf|
species.

Species set Show details
All (487 species) a 0 428
Acidomyces (1 species) 0 1
Summary of Agaricales (24 species) Choose a taxon of 0 2
Atheliales (2 species) . 0 2
o rtho |0gu es by Blastocladiales (2 species) I nte re St 0 2
taxonomic group Boletales (10 species) o 0 0 0 10
Botryosphaeriales (4 species) 0 [} 0 4
Cantharellales (3 species) 0 0 0 3
— Cannodiales (14 snecies) 0 0 0 14,

— Selected orthologues Hide © I

Show Y] entries Show/hide columns

Species L Type , Orthologue

Similarity metrics

[Candida) auris str.  1-to-1 QG37 03321

6684
(GCA 001189475)  View Gene Tree Compare Regions (Scaffold21:284,573-285,871:1)

View Sequence Alignments

[Candida] glabrata str. 1-to-1 CAGLOL04686g n/a 4634% 4697% nla n/a nia
Orthologue Casioe
J  (GCA_000002545)  View Gene Tree Compare Regions (L:539,203-540,568:1)
details per Y
Species Ascoidea rubescens  1-to-1 ASCRUDRAFT 74793 n/a 2916% 33.48% n/a na nia
DSM 1

968
(GCA_001661345)  View Gene Tree Compare Regions (KV454477:653,396-655,165:-1)

View Sequence Alignments

Scroll to the bottom of the page to see a list of the species that do not have any orthologues with taz1
in Saccharomyces cerevisiae. .. there’s a lot!

€ Species without orthologues
460 species are not shown in the table above because they don't have any orthologue with YPR140W.

® Absidia glauca

# Acidomyces richmondensis BFW

® Acremonium chrysogenum ATCC 11550
® Agaricus bisporus var. burnettii JB137-S8
® Allomyces macrogynus ATCC 38327

® Alternaria alternata

* Amanita muscaria Koide BX008

Saccharomyces cerevisiae is part of Pan-compara, which compares a subset of fungal species with
species from other taxa, such as plants, bacteria and vertebrates.

Click on Pan-taxonomic compara > Orthologues. Let’s see if there are any orthologues of this gene in
plants. Click the ‘Show details’ box for plants.



Species set Show

details
All (187 species) o 8 1 1 177
Vertebrates (0 species) ()] 0 0 0 0
Metazoa (22 species) o 0 0 0 22
Plants (9 species) 2 0 0 7
Fungi (6 species) o 5 0 0 1
Protists (74 species) ()] 1 1 1 1
Bacteria (98 species) o 0 0 0 98
Archaea (25 species) ()] 0 0 0 25

Selected orthologues Hide ©
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Species A Type A Orthologue dN/dS Target Query GOC WGA High
Score Coverage Confidence

Chlamydomonas ~ 1-to-1 CHLRE 01g000300v5e? n/a 13.07% 16.63% nla n/a No
reinhardtii

View Gene 1:54,136-57,919:1

Tree

View Sequence Alignments

Cyanidioschyzon  1-to-1 CML191C’ n/a 20.09% 19.55% nla n/a No
merolae

View Gene 12:479,112-480,413:1
Tree
View Sequence Alignments

There are two orthologues in plants, both are species of algae.

Exercises: Ensembl Fungi gene trees, homologues
and alignments

Compara Exercise 1 — Orthologues for the Schizosaccharomyces
pombe mcmé6 gene

(a) How many orthologues are predicted for this gene in Fungal Compara? What about in Pan-
compara?

(b) Filter the second table to view the human orthologue. How much sequence identity does the
human protein have to the pombe one? Click on the Alignment link next to the Ensembl identifier
column to view a protein alignment in Clustal format.



Compara Exercise 2 - Zymoseptoria orthologues

Exploring an orthologue that we identified using BioMart, exercise 2. We identified 6 genes with a
pathogenic phenotype of ‘Loss of pathogenicity’ in Zymoseptoria tritici. We then found a single gene
low confidence gene orthologue in Cryptococcus neoformans which we will now explore further.

Search for CNC06590 in Cryptococcus neoformans var. Neoformans JEC21 to go to the gene page.
Click on the gene ID CNC06590 to go to the gene page.

e Does this gene in C. neoformans have a PHI-Base annotation?

o Is it the same as that in Z. tritici (loss of pathogenicity)? What host species was this linked to?

e Find the Z. tritici orthologue in the Orthologues page and view a protein alignment.

e At which end of the protein (3’ or 5’) does the alignment between these two genes become
worse?

Compara Exercise 3 - Mushroom genes

We’re going to take a look at the gene CC1G_05700 in Coprinopsis cinerea okayama7#130.

(a) From the gene tab, click to view the Gene tree. At the bottom of the image click to collapse all the
nodes at the taxonomic rank of Class.
e What do you notice about the types of fungi shown in the gene tree?
e Does this match with what you would expect from the gene description?
e Based on the protein alignment shown at the right, can you predict which end of the
gene/protein is most conserved?

(b) Click to view the Orthologues page. In the Selected orthologues table, find the entry for the
species Amanita thiersii and click to view a protein alignment.
e Does this support your conclusion about the conserved region of the gene/protein?



