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Terminology

Orthogroup: A group of orthologous protein sequences, that is, a set of
genes from multiple species that are all descended from a single gene in the

last common ancestor

Proteome: Complete set of proteins from an organism


http://genome.ucsc.edu/goldenPath/help/examples/bigWigExample.bw
http://genome.ucsc.edu/goldenPath/help/examples/bigWigExample.bw
https://feature.orthomcl.org/orthomcl.feature/app

A. Introduction

OrthoMCL (OMCL) is a genome-scale database and website (orthomcl.org) that uses protein
sequence similarity and phylogenetic relationships among proteins to create groups of orthologous
protein sequences (orthogroups). Proteins in OMCL orthogroups have been shown to display a high

degree of functional conservation.
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Eukaryotic parasites, pathogens, Taxonomically diverse Core proteomes chosen as well-
hosts, and vectors in the annotated reference organisms to broadly represent
VEuPathDB database the major branches of the tree of life

OMCL provides protein orthology links between any of the organisms in the database. A protein or
a set of proteins in one organism can be transformed into the set of equivalent proteins in another
organism. Given the complex history of gene duplication and speciation in protein families, this
relationship may involve a number of proteins rather than just a one-to-one relationship. See the

Shared Ortholog protein searches for more details.

OMCL can also provide annotation for proteins of unknown function such as predicted proteins in
newly sequenced genomes, transcriptome assemblies, metagenome and metatranscriptome data sets
by mapping to OMCL groups. Existing proteins in public databases that lack functional annotation
(e.g. “hypothetical protein”, “unspecified product”, etc.) may also benefit from assignment to OMCL

orthogroups. See the Map proteins to OrthoMCL function in the Tools menu.

B. Background on orthology

Orthologs and paralogs constitute two major types of homologs
* Orthologs evolved from a common ancestor by speciation, and paralogs are related by gene
duplication events (Fitch 1970, 2000)
* An orthogroup is a set of genes from multiple species that are all descended from a single gene in

the last common ancestor (Emms and Kelly, 2019).

OMCL orthogroups contain both orthologs across multiple species and recently duplicated paralogs,

sometimes called in-paralogs.


https://feature.orthomcl.org/orthomcl.feature/app
https://genome.cshlp.org/content/13/9/2178.long#ref-10
https://genome.cshlp.org/content/13/9/2178.long#ref-11
https://www.cell.com/plant-communications/fulltext/S2590-3462(23)00212-2

C. The OrthoMCL algorithm

7k
OrthoMCL uses OrthoFinder to create clusters of similar proteins. R G

e Computing the Core clusters

o To avoid an exponential increase in compute time as more genomes are added to the
database, 149 taxonomically diverse Core proteomes have been chosen to create a
base set of protein clusters.

o For the Core, all proteins are compared against each other with DIAMOND blastp, a
drop-in replacement for NCBI BLAST that is 1000 times faster with minimal loss of
sensitivity.

o BLAST e-values are normalized for protein length and evolutionary distance, then the all-
vs-all matrix of similarity values is used to create a graph and the MCL algorithm finds
optimal clusters of tightly linked nodes within the graph.

o Clusters are optimized using phylogenetic trees to create hierarchical ortholog groups.

* Computing the Peripheral clusters

o After the Core clusters are computed, proteomes from additional Peripheral organisms
(from VEuPathDB) are added one proteome at a time, by mapping proteins to the most
similar cluster.

o Proteins that do not have a BLAST match with e-value better than le-5 become a set of
Residuals.

e Computing the Residual proteomes

o After all Peripheral proteomes are processed, the set of Residuals are clustered among

themselves with another cycle of all-vs-all BLAST and OrthoFinder to create Residual

orthogroups.

Approximate maximum likelihood phylogenetic trees are calculated for the protein sequences in
each orthogroup. The computation uses MAFFT for multiple alignment and FastTree to build the
trees. Trees are saved as text files in Newick format and the tree graphic is drawn on demand
using the tidytree R library (https://github.com/Yulab-SMU /tidytree).



https://github.com/YuLab-SMU/tidytree

D. Explore the OrthoMCL Home page
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1. The Header contains menus for

a.Searches for ortholog groups and proteins, described later in this document.

b.Tools: These include the Map proteins to OrthoMCL Tool and a BLAST tool, described on the next
page.

c. Data: Links to analysis methods and data file downloads are provided.

d. Help: Links to frequently asked questions (FAQs), workshops, webinars, tutorials, etc. and user

documentation.
e. Contact Us: Link to a form to message the help desk.
f. My Strategies and My Workspace provide links to a user’s previous activity on the site.
2.The Left Bar contains links to the same searches as the Searches menu in the header.
3. The Main area contains a variety of short help cards and links to longer tutorials.
4. Site Search: Above the menus is a text box for the Site Search which finds any text in protein
descriptions, protein and group IDs, Pfam and EC Number IDs and descriptions.

5. Login: To make use of My Strategies and My Workspace, use the person icon to access the free

Registration/Login form at the far right of the header.


https://feature.orthomcl.org/orthomcl.feature/app

E. Tools
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About Map Proteins Map proteins to OrthoMCL with DIAMOND blastp  »f
heqder_ OrthoMCL to Groups

The Tools drop-down menu

can be accessed from the

BLAST

Download OrthoMCL software

Map Proteins to G . _
Publications mentioning OrthoMCL

Web services

The following tools are available:
1. The Map proteins to OrthoMCL Tool allows for a bulk analysis of a large set of unknown proteins, such as
from automated protein prediction on a newly sequenced and assembled genome or metagenome.

a. A FASTA formatted file of protein sequences can be uploaded, then with a single button click (there are
no user customizable parameters) the input proteins are compared to all OrthoMCL proteins with
DIAMOND blastp.

b. The results are provided as a tab delimited text file with the input protein, closest matching OrthoMCL
protein, the protein description, the e-value of the match, and the corresponding OrthoMCL orthogroup.

c. The orthogroups provide a broader set of annotations that might not be available for just the closest
matching protein, as well as the Similar Groups feature that might provide additional functional insight
from related orthogroups.

2. BLAST search takes a single sequence as input in plain text format, and uses NCBI BLAST for similarity search
against all OrthoMCL proteins. Both protein (blastp) and DNA sequence (blastx) input are allowed, with the
DNA sequence being automatically translated into amino acids in all 6 reading frames before searching the
protein database. The e-value (sensitivity), low complexity filter, and number of matching sequences can be
adjusted by the user. BLAST provides a very high sensitivity sequence similarity search, so users should be
cautious in the interpretation of low significance matches.

3. Web services query allows command line scripted REST access to all OrthoMCL searches. The result of a
web service request is a list of records (genes, compounds, etc.) in one of various formats (json, csv, etc.).
REST services can be executed in a browser by typing a specific URL. To create a web services URL, go to the
desired Search page and fille in the required parameters. Then instead of clicking “Get Answer”, click the blue
text “Build a Web Services URL for this search>>". Copy the URL to any browser or use it in a command line

script.
P For example, the URL gives the same result as using the web page for

a text term search for “kinase” in the Ortholog group keywords field.

https://feature.orthomcl.org/orthomcl.feature/service/recor
d-types/group/searches/GroupsByText/reports/standard SnHy o0 roses henes oalTe

?text_expression=*kinase e J—

Get Answer

&text_fields=%5B%22keywords%22%2C%22primary_key%22
%2C%22PFams%22%2C%22ProteinDescription%22%5D
_&reportConfig={"attributes":
["primary_key""number_of_members","keywords","descriptio
ns""ec_numbers"],"tables";[],"attributeFormat"."text"}



https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D
https://feature.orthomcl.org/orthomcl.feature/service/record-types/group/searches/GroupsByText/reports/standard?text_expression=*kinase&document_type=group&text_fields=%5B%22keywords%22%2C%22primary_key%22%2C%22PFams%22%2C%22ProteinDescription%22%5D&reportConfig=%7B%22attributes%22%3A%5B%22primary_key%22%2C%22number_of_members%22%2C%22keywords%22%2C%22descriptions%22%2C%22ec_numbers%22%5D%2C%22tables%22%3A%5B%5D%2C%22attributeFormat%22%3A%22text%22%7D

F. Ortholog Group search

The ortholog group search can be accessed from the header (Searches menu) or from the left bar.

There are nine different options for searching for ortholog groups of interest. In each case,

results for the search are made available in a search strategy with the result presented as a list of

ortholog groups in tabular format.

All groups: This search simply returns all
available ortholog groups without filtering

in a search strategy as shown below
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Ortholog Groups

a All Groups
q E-Value

 EC Number

a Group ID(s

o Number of Sequences
o Number of Taxa

a PFam ID or Keyword
o Phyletic Pattern

q Text Terms

EC number: This search finds ortholog groups with EC

E-value: This search finds ortholog
groups that have internal differences
(dispersion) between proteins that
fall within a range of BLAST e-values.
E-values are negative exponents that
run from -4 to -200 with the smaller
value being more significant,
indicating higher group cohesiveness,
i.e., a tighter group. A group with
more dispersion (less significant e-
value) might contain two distinct sub-
groups, or might contain outliers.

number(s) of interest. An EC number, or Enzyme
Commission number, is a numerical classification system
for enzymes based on the chemical reactions they
catalyze. The search text box recognizes both numerical
EC number IDs and text terms found in the descriptions of
EC enzymes. There are a few options for this search.
o Type in the EC number, e.g., 2.7.1.1
o Start typing in the enzyme name, e.g., “kinase” and
choose from the drop-down list, 2.7.1.1 Hexokinase
o Type in the enzyme name with wildcard characters,
e.g., “*kinase™”

Identify Ortholog Groups based on EC Number

Condgure Search  Leam Mare

® @ EC Mumber or Name

s

Group ID(s): Find Ortholog Groups by ID(s)
assigned in the current or previous releases of
OrthoMCL. Options include

o Entering a list of IDs

o Uploading a text file containing a list of IDs

o Uploading from a URL

Identify Ortholog Groups based on Group ID(s)

Learmn Mare

Configure Search

1 Group Namas.
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Upiload & texi e

Upload from a URL
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Read the contents of
the “Learn More” tabs

Gl Answer

in the searches for
more information and
helpful tips.



Number of sequences: Configure the search
to find Ortholog Groups that contain a
specified number of proteins, or use the
Advanced search parameters to specify the
number of Core proteins and Peripheral
proteins. If the number of Core proteins is set
to O, then the search will find only Residual
groups. If at least 1 Core protein is required,

then the search will find only Core groups. If

groups are set to a minimum of 2 proteins,
then singleton groups will be removed from the

search results.

Identify Orthabeg Groups based on Number of Sequences

O b af Al P

Phyletic pattern: The Phyletic pattern is the taxonomic

Number of taxa: Configure

Ortholog Groups
the search to find Ortholog

2 2IL§|T:DS Groups that contain a
a EC Number specified number of all

taxa, or used Advanced
a Number of Sequences parameters to specify the
a Number of Taxa number of Core and

a PFam ID or Keyword

a Phyletic Pattern
a Text Terms

Peripheral taxa.

Pfam ID or keyword: Pfam is a database of protein
functional domains. Search with Pfam IDs and description
terms (keywords) to find ortholog groups that contain

proteins with these domains.

Configure Search Learn Mony

O Pam 1D or Name
PFOOFI 3 Coid-sheck’ Diicbinding domain
1@ Minimum Humber of Proteins
[ 1
@ Minimum Fraction of Proteins

[e

Gel Answer

distribution of the proteins in an orthogroup. The Phyletic i S

pattern search specifies particular taxa using a selectable

tree menu. Click on the grey circles to include or exclude

individual organisms or entire clades. Multiple clicks

change the type of selection for that term. The phyletic

search can be controlled more precisely (both for the

number of taxa in a clade and the number of proteins in

those taxa) by typing a set of search terms in the

expression box. The phyletic expression syntax is shown at

the bottom of the search page and explained in more

detail in the Learn More section.

identity Oriholog Groups based on Phyletic Patlern

Text terms: This general search allows text
terms search among a choice of any or all of 8
fields, including keywords, protein description,
etc. Wildcard characters can be used to find
compound words, so that *kinase will find both

hexokinase and fructokinase.



G. Protein search

The protein search can be accessed from the header (Searches menu) or from the left bar. There are 11
different options for searching for proteins of interest. In each case, results for the search are made

available in a search strategy with the result presented as a list of proteins in tabular format.

BLAST: This search can be used to find
sequences that have BLAST similarity to

Proteins
All proteins: This search simply returns

o All Proteins

all available proteins without filtering. a BLAST your input query sequence (a protein in
a EC Number plain text). This search uses NCBI-
G Protein N
Z Plr:[::.f l%r o:i:;l;oriime BLAST to determine sequence
a Protein ID(s similarity.
EC Number: This search finds proteins a Protein Motif Pattern
with EC number(s) of interest. An EC a Shared Orthologs By Organisms
number. or Enzyme Commission a Shared Orthologs From List Group or Protein name: Search by
, ’ q Taxonomy protein name or description terms.
number, is a numerical classification a Text Terms

system for enzymes based on the

chemical reactions they catalyze. The .
! I y vz Protein ID(s): Find proteins by ID(s) assigned
search text box recognizes both . .
in the current or previous releases of

OrthoMCL. Options include

o Entering a list of IDs

numerical EC number IDs and text
terms found in the descriptions of EC

.Th f tions f
enzymes. There are d few options Tor o Uploading a text file containing a list

of IDs
o Uploading from a URL

this search.
o Type in the EC number, e.g.,
2.7.1.1
o Start typing in the enzyme

name, e.g., *kinase and Pfam ID or Keyword: Search with

choose from the drop-down Pfam IDs and description terms

list, 2.7.1.1 Hexokinase (keywords) to find proteins with these

o Type in the enzyme name with domains

wildcard characters, e.g.,

“*Lkinase®”



Protein motif pattern: Find Proteins

that contain an amino acid either as a e Taxonomy: This search allows you to
simple string of single letter amino acid o All Proteins choose particular taxa and return a list
abbreviations or with motif pattern in a a BLAST of proteins belonging to those taxa.
regular expression format, such as a EC Number Identify Proteins based on Taxonomy

" o Group or Protein Name
CC6+RK, which means "two cysteines  PFam ID or Keyword ) i
followed by one or more hydrophobic Protein ID(s

q Protein Motif Pattern
a Shared Orthologs By Organisms

amino acids, followed by arginine, then

lysine". The specified protein motif can a Shared Orthologs From Llst o
ve searched within particular species by a Taxonomy
picking from the organism tree. )
Identify Proteins based on Protein Motif Pattern Shared orfhologs by organisms:
—— This new search identifies all
- orthologous proteins between two
— OrthoMCL organisms and shows the
B vl orthology relationships.
Beuiaryon N
g;:“;*; Identify Proteins based on Shared Orthologs By Organisms
Shared orthologs from list: This search .
takes a list of proteins (from one or more B
OrthoMCL organisms) as input and finds mtmim
orthologs for each query in a target
organism. This allows users to transform et nswer
an interesting list of genes found in one
organism into the equivalent genes in
another organism, showing the orthology Text terms: This general search allows you to
relationships. use text terms and search among your choice

Identify Proteins based on Shared Orthologs From List of any or all of 8 fields, including keywords,

protein description, etfc.

Configure Search Learn More

@ Query Sequence List

PralPFIDT_1474700
@ Target Organism

Trypanosoma vivax Y486

Get Answer




H. Orthogroup Page

Each orthogroup has its own web page in at OrthoMClL.org.

&0

rthoMCL DB

Mo tariies . Db Obotog G

— - R
(1) Summary Ortholog Group: 0G7_0008348
° . | Group Type: Core
information | s

|Number of Peripheral Proteins: &

| Keywords: containing: de g protein; G

[ Top PFam Domains: PFO4548 (54), PFO1926 (29), PF13488 (4)

aigl-type G domain containing protein

1 Phyletic

R | P

(2) Table of

contents

o (3) Main
— page |

e wmBuad

1. Summary information: The top of the page provides some summary information about the group including if
the group contains proteins from Core organisms (or just Residual proteins from Peripheral organisms), the
total number of proteins, number of Core proteins, number of Peripheral proteins, keywords from the protein
descriptions, EC numbers and Pfam domains in the proteins (if any)

2. Table of contents: Below the summary is a table of contents for the page, this section can be collapsed by
clicking the << icon to provide more horizontal space to view the other features of the group page.

3. Main page: The various sections are described below.

1. The Phyletic distribution of the proteins in the orthogroup is shown across the tree of life
with counts for each clade and individual taxon. By default, empty branches are hidden (with
the Hide zero counts button), but the full tree contains all VEuPathDB and OMCL Core

organisms.

w Phiyetic Distribution of Proteins @ & pownicad

| Numbers refer to the number of proteins in that organism or taxonomic group.

expand all | collapse all Hide zero counts
Type a taxonomic name S |

- Eukaryota (EUKA)
» Amoebozoa (AMOE)
» Fungi (FUNG)
» Metazoa (META)
» Other Eukaryota (0EUK)
» Viridiplantae (VIRI)
~ Bacteria (BACT)
» Other Bacteria (0BAC)

o
L L]
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2. The Group Summary contains three sub-sections

[+ Grcep statstics @ & Downiont

¢ Group statistics summarize the within-group . st e 5 —
dispersion of the proteins. The intra-group e-values of | .07 L == N
group members is shown as a 5-value table (median, Ez E E
maximum, minimum, 25th and 75th percentile). The i - e i
median scores can be used as a search to find more G = e
p—— . -

tightly cohesive groups vs. more dispersed groups that

eI

This st i proveded 1o il the incespretation of E-vabets i the scening

ke, Evils g
-

might contain sub-groups or outliers.

¢ Similar groups are listed which share significant BLAST similarity between the central

proteins in the two groups. Groups with pairwise BLAST scores better than le-5 are

considered similar.

 Similar Groups & Downlaad

are considered similar,

3 * @ Ssuwm

FFO6140, FROT714

‘ Similar groups are computed by a Diamand BLASTX comparisan of the Rep i ids) of all groups with each other. Groups with pairwise BLAST scores better than 1e-5

Similar Group ] E-

Iy Froseina Keyword Piam Domain ey
0670030540 L] G ik algl-type G o i protein PFO1926, PFOAS4E 23E25
D67 0022225 14 domain containing pratein; G demain containing pratein; aigl-type G domain PFO1926, PFOAS4E T.B4E14

cantaining peotein
0G7_0013663 37 domain conaining pratein; G demain containing protein; aig1-type G domain PFO03S0, PFOO735, PFO1926, PFO4548 1.236-12
containing peatein
D67 0015615 8 aigl-type G domain containing protein PFO4548 713611
067_0014432 34 domain containing pratein; protein kinase domain containing protein FFODDES, FFOD240, PFOOSSS, PFO0G3S, PRO1302, PFOT526, PRO454S, 12668

¢ Summary of EC numbers is available wherever EC numbers are available, i.e., for enzymes.

3. Summary of Pfam domains is a table that shows the Pfam domains for all proteins in the

group, a description of each, the number of proteins that contain each domain, and the cartoon

that is used as a label for each domain in the Protein Table below.

w Summary of Pfam domains & Download
Search this table... v @ 3rows
Accession Description Count @
PFO4548 AIG1 family 54
PFO1926 508 ribosome-binding GTPase 29
PF13488 Glycine zipper 4

Legend
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I. Orthogroup protein table and tree

4. The List of All Proteins section opens up to show a table of all proteins in the orthogroup.

¢ The table contains a cartoon of Pfam domains in each protein (Pfam IDs are shown if the mouse pointer is
moved over the cartoon), the protein ID, protein description, organism, clade, protein length, and EC number (if
any).

¢ A phylogenetic tree is shown at the left of the table. (The tree is not shown if more than 1000 proteins are
listed in the table- filter as shown below.) The tree is calculated directly from the proteins in the orthogroup by
maximum likelihood analysis, so it does not represent a reference taxonomy. Branch points in the tree represent
gene duplication events. If all of the sub-branches contain genes in a single species (or a single clade), then
this branch point represents a recent duplication event and the genes can be considered in-paralogs.

e A number of filters are available above the table that can be used to reduce the number of proteins in the
tree.

The Core/Peripheral filter can show proteins from only Core (or only Peripheral) species.

(¢]

The Pfam filter can limit the tree (and table) to only show proteins that contain selected Pfam domains.

o

o

The Organism filter can limit the tree to only show proteins from selected species. The organism filter can
be very useful to study the pattern of orthology between a small number of species.

The text filter can be used to limit the table to proteins that contain a specific word in the description.

o

If proteins are selected in the table by clicking the checkbox located between the tree and the Pfam cartoon, then
the Clustal Omega button below the table becomes active. By clicking the button, the selected proteins are
aligned with Clustal Omega. The Neighbor Joining tree created for this alignment by Clustal can be sent to ITOL

for visualization. The entire tree for the orthogroup can be downloaded as a newick file for visualization with any

phylogenetic tool.

w List of All Proteing & Downicad

This section features a Clustal Omega alignment tool (max 1000 sequences) and a tree visualization of proteins in this group. The proteins can be filtered in a number of ways,
= Filter via text search on any/specific columns in the table.

Read more

* @ 00mows Filters:  Proteins w Plam domains w Core/Periph - Organism w 6=
Domain architecture Accession Description Organism Clade Core/Peripheral
- aquelADATXTTUAS G o Metazoa Core
5 _-'_'. aquelADATXTTTWS pratein Amphimed: i Metazoa Core
|j. | - OATXTTES2 G di it i i phirmed: i Metazoa Core
.. - [ ] v aquelADATXTTUAZ ized protein phirmed: i Metazoa Core
] aquelADATXTTUSE G domain-containid
1 = BQUEADATXTTCK] G domain-containiy Please note: selecting a large number of proteins will take several minutes to align.
e BquElADATXTTCKT G domain-containiy Qutput format:  Mismatches highlighted ~
L - SqUEADATXTSYCE G domii-cont siniy Run Clustal Omega for selected proteins
& Download raw newick file

Questions? Comments? Write to

helpeveupathdb.org
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